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MACHEREY-NAGEL - About us

Quiality since 1911

Since 1911 MACHEREY-NAGEL stands for high quality, inno-
vation and reliability in chemical and biomolecular analysis.
Friendly expert advice for our highly valued customers as well as
outstanding product quality have been the cornerstones of our

is a family-owned company run by the fourth generation. As
one of today’s leading manufacturers of products for analytical
chemistry and life science we offer a broad range of products
for Filtration, Rapid Tests, Water Analysis, Chromatography and

corporate success for more than 100 years. MACHEREY-NAGEL Bioanalysis.
( \ ‘
N /
Filtration Rapid Tests Water Analysis Chromatography Bioanalysis

MACHEREY-NAGEL - worldwide

Our customers can count on competent and reliable service all over the world.

e Headquarters and manufacturing site in Duren (Germany),
further location in Oensingen (Switzerland)

e Branches in France, Switzerland and the United States with
dedicated and expert staff

Globally operating network of qualified and specially trained
distributors in more than 150 countries

For a complete list of branches and authorized distributors see www.mn-net.com/distributor

1952 1970
MN launches the first products
. &) for paper chromatography

¢

Expansion of the product range
v by column chromatography

1982

Fused silica capillary columns

1961
h MACHEREY-NAGEL becomes
~ | one of the pioneers in TLC

-

| @ www.mn-net.com

1974

g NUCLEOSIL® - one of the first
? spherical HPLC silicas leads to

our core competence in silica
technology
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MACHEREY-NAGEL - Chromatography

MACHEREY-NAGEL Chromatography — Complete solutions for your analysis

MACHEREY-NAGEL has grown from a pioneer in chromatog-
raphy to a full-range supplier of laboratory consumables. We
supply laboratories all over the world with HPLC, GC and SPE
columns, TLC plates and sheets, syringe filters or suitable vials
and closures. Our philosophy includes personal and competent

How you can benefit from MACHEREY-NAGEL

- Competent and individual service

- More than 50 years of expertise in manufacturing of chro-
matographic adsorbents

MN on the internet
- Detailed product information and technical data can be
found at www.mn-net.com

- Online application database with more than 3000 practical
applications www.mn-net.com/apps

- Safety data sheet, certificates of analysis, instruction leaflets,
flyers and catalogs can be downloaded online

- VialFinder: Your alternative! Easy selection by updated cross
references

4

SPE and Flash

Syringe filters Vials and caps

2002
CHROMABOND® columns for

NUCLEODUR® high purity
SPE spherical silica for HPLC

support as well as outstanding product quality. We have the
demand to fulfill the customer’s individual needs and offer opti-
mal and reliable solutions for your lab work in method develop-
ment and routine analysis.

- Comprehensive product portfolio covering all areas of chro-
matography consumables

- FilterFinder: Always the suitable syringe filter - directly from
the manufacturer
- HPLC and GC troubleshooting online

- You can find MACHEREY-NAGEL also on exhibitions
www.mn-net.com/tradeshows

2011
NUCLEOSHELL® core-shell

silica for highest efficiency in
HPLC

1994

== OPTIMA® capillary columns for
K\AM optimal GC separations

2007
CHROMAFIL® Xtra
& .+ the syringe filters for sample
preparation
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Basics

Solid phase extraction (SPE) is a powerful method for sample
preparation and is used by most chromatographers today.

About 25 years ago MACHEREY-NAGEL designed and intro-
duced CHROMABOND® SPE cartridges containing silica-based
adsorbents. Since then we have developed the widest range
of phases and products for SPE based on silica and polymeric

In general, SPE is used for three important purposes in state-
of-the-art analysis

- Concentration of the analyte —
up to factor 10.000 - increase of chromatographic sensi-
bility and improved limits of detection

materials. - Removal of interfering compounds —
protection of subsequent analysis like HPLC, GC, TLC,
SPE has capabilities in a broad range of applications UV or IR spectroscopy, ...
- Environmental analysis - Changing an analyte’s environment to a simpler matrix
- Pharmaceutical and biochemical analysis more suitable for subsequent analysis
- Organic chemistry Advantages of SPE compared to classical liquid-liquid
- Food analysis extraction

- Lower consumption of solvents
i - Faster — enormous time savings
urine  Tapiets 9

Soi - Lower costs per sample
Ol

Food  Blood - Potential for automation
- High consistency in individual sample handlin
Vegetables  pyinking water 9 Y p g
- More specific selectivity because of the broad range of
Fruit  Waste oil adsorbents and different retention mechanisms

- Optimization of extraction by the variation or adjusting of
the solid phase and chromatographic conditions

Separation of food additives

1. Acesulfam K
2. Saccharin

3. Benzoic acid
4. Sorbic acid

\\/‘_JLﬂ\’Uu/J—'\J'\k R

prior to SPE

Pesticides
PAHs - PCBs
Drugs
Dyes
Vitamins

SPE is a form of digital (step-wise) chromatography designed
to extract, partition, and / or adsorb one or more components
from a liquid phase (sample) onto a stationary phase (adsor-
bent or resin). An adsorbed substance can be removed from the
adsorbent by stepwise increase of elution strength of the elu-
ent (step gradient technique). SPE extends a chromatographic
system’s lifetime, improves qualitative and quantitative analysis,
and the demand placed on an analytical instrument is consid-
erably lessened.

10 | www.mn-net.com



Washing

/

Basics

e’ Retention of the analyte
- Analyte molecules are
enriched on the adsorbent

- Interfering components and
solvent molecules (matrix) are
not retained

- Remaining interfering
components are washed from
the adsorbent

L - The analyte is removed from
L4 the adsorbent by elution with
Elution a suitable solvent

Retention of interfering
components
- Analyte molecules show no

[
| — . —
v S
0 0
Conditioning Sample application

Moisturizing of the solid
phase with the matrix

Sample is pressed or drawn
through the solid phase

o = Interfering components
= Analyte

interaction with the adsorbent
- Interfering components and
solvent molecules (matrix) are
retained
- Analyte molecules are
“washed” from the adsorbent
- The solid phase is used to
“filter” the sample

Elution

Since analytes can either be adsorbed on the SPE packing material or directly flown through while the interfering substances are retained, two general separation

procedures are possible — both cases are shown in the figure above.

Main steps of the SPE procedure

@ Conditioning of the adsorbent

Conditioning of the adsorbent is necessary in order to ensure
reproducible interaction with the analyte. Conditioning, also
called solvation, results in a wetting of the adsorbent and thus
produces an environment, which is suitable for adsorption of
the analyte. Nonpolar adsorbents are usually conditioned with
2-3 column volumes of a solvent, which is miscible with wa-
ter (methanol, THF, 2-propanal etc.), followed by the solvent in
which the analyte is dissolved (pure matrix, e.g., water, buffer).
Polar adsorbents are conditioned with nonpolar solvents.

After the conditioning step the adsorbent bed must not run dry,
because otherwise solvation is destroyed (deconditioning).
@ Sample application (adsorption)

Sample application can be performed with positive or negative
pressure with a flow rate of ~3 mL/min. Sample volumes vary
from a few mL up to liters.

(® Washing of the adsorbent

Washing of the adsorbent is usually achieved with a special
wash solution; however, in some cases it may not be necessary.
If the polarity difference between wash solution and eluent is
very large, or if both are not miscible, drying of the adsorbent
bed after washing is recommended to improve elution and re-
covery.

@ Elution

Elution with a suitable eluent should not be too fast. The elution
speed depends on the column or cartridge dimension and the
quantity of adsorbent (about 1 mL/min).

www.mn-net.com | 11




"N
Basics

Molecular interactions in SPE

SPE adsorbents are most commonly categorized by the nature
of their primary interaction mechanism with the analyte of inter-
est. The three most common extraction mechanisms used in
SPE are reversed phase (RP), normal phase (NP) and ion ex-
change.

Typical extraction mechanisms

- Reversed phase
- Normal phase
- lon exchange

extraction of hydrophobic or polar organic analytes from aqueous matrix

extraction of polar analytes from nonpolar organic solvents

extraction of charged analytes from aqueous or nonpolar organic samples

Types of retention mechanisms

Nonpolar interactions

Si Silica-based: Cyg ec, Cyg, Cyg Hydra, Cg
v:::;H/ Polymer-based: HR-X, HR-P, Easy, PS-RP
Interactions: hydrophobic
Sample: mostly aqueous
Elution: solvents with lower polarity (compared to water)

Polar interactions

CH3;0OH, CH,Cl,, CHCI3, hexane

i \HT Silica-based: SiOH, CN, NH,, OH (diol), C¢Hs
Other: Alox, Florisil®
Sivg M Interactions: hydrogen bonds, dipole-dipole and 1i-t interactions
e O Sample: mostly organic
Elution: polar solvents (compared to sample solvent), e.g.,
(nonprotic) ethers, ketones (MTBE, THF, acetone), CH,Cl,, CHCl,
. Cation exchangers
R NH:. Silica-based: SA (SCX), PCA (WCX), PSA
SO,
s JJ Polymer-based: HR-XC, HR-XCW, PS-H*
Na* Interaction: between charged analytes and functional group of cation
exchanger
Sample: aqueous (pH 3-5)
Elution: acidic: pH 2 (e.g., HCI, or 20 % AcOH in CH;OH — CH;CN)

Anion exchangers

basic: pH 8-9 (e.g., 5 % NH; in CH;OH - CH;CN) solvents or buffers
with higher ionic strength and counter ions with high selectivity
(e.g., Ca™)

OH-
Silica-based: SB (SAX), NH,
_ . -00C. _R Polymer-based: HR-XA, HR-XAW, PS-OH~
Si~_~_-NR ~ ) ) .
Interaction: between charged analytes and functional group of anion exchanger
OH-
Sample: aqueous (pH 8-9)
Elution: basic: pH 10 (e.g., 20 % NHz in CHzOH — CH;CN)

12 | www.mn-net.com

acidic: pH 4-5 (e.g., HCI, or 5 % AcOH in CH;OH — CH;CN)
solvents or buffers with higher ionic strength and counter ions
with high selectivity (e.g., citrate)



It should be noted, that in SPE the interactions described on
page 12 are not found in pure form, but in combination. For
example, modified silicas, unless they have been subjected to

Sample pretreatment
For direct extraction with adsorbents the sample matrix (sample
environment) has to fulfill three conditions:

- The matrix has to be liquid, if possible with low viscosity

- Solids should be removed from the liquid matrix

- The matrix (sample environment) should be suitable for
retention of the analyte

For solid samples there are different methods to convert the
sample into a suitable matrix:

- Dissolution of the solid sample in a suitable solvent

- Lyophilization of the sample and dissolution in a suitable
solvent

- Extraction of the solid sample with a suitable solvent
- Homogenization of the sample in a suitable solvent

Our CHROMABOND® QC policy

- Highest production standard — our facilities are EN
ISO 9001:2008 certified

- All products are individually tested to meet our strict quali-
ty specifications, ensuring our outstanding product repro-
ducibility, reliability and performance

- Perfect reproducibility from lot-to-lot and within every
single batch:
— Careful attention to particle size distribution and pore
diameters assures consistent column flow

— Chemical reproducibility is guaranteed by strict quality
control throughout manufacturing

- Each product is supplied with a certificate of analysis
stating the results of internal examinations and quality
control

/

Basics

endcapping (silanization of residual silanol groups with short-
chain silanes), still possess free silanol groups, which can enter
into secondary interactions.

In order to find the suitable solvent, one has to consider all de-
sired sample components. Also, the suitable solvent should en-
hance retention of the analyte. For example, samples with large
contents of solids are often homogenized in nonpolar solvents
like hexane, while for samples with high water content disso-
lution in acids, bases, buffers or very polar solvents such as
methanol is recommended.

Additionally, SPE allows to alter the properties of the sample
matrix. If, for example, natural products are extracted with meth-
anol or acetone, the polarity of the extracts can be increased
by dilution with water, in order to enhance nonpolar solid phase
extraction on the C;g material.

MACHEREY-NAGEL @

Certificate of analysis

Phase: CHROMABOND® HR-X
Sorbent-LOT:  0416/2

Technical Data

Material: based on
Description: yellow powder

Parameter Specification Result

50-70A 5
65-95m £
>o50 1034
250 53

Confirmation

1S0 9001:2008 and meets the specifc quay riteia

Visit our Online Application Database: www.mn-net.com/apps
3000 fro0 hromat tography applicatons — wihout rgisation

www.mn-net.com | 13
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Design of columns, cartridges and 96-well plates

All CHROMABOND® columns, cartridges and 96-well plates are manufactured from polypropylene (PP) with lowest content of
extractables (plasticizers, stabilizers, ...) offering blank value free results when using most common solvents.

The high quality CHROMABOND® adsorbents are kept in place by chemically very inert polyethylene filter elements.

CHROMAFIX®

Luer fitting, female

CHROMABOND®

Sample reservoir
polypropylene or glass

Adsorbent

Luer tip,
male

> Filter elements

Adsorbent }J/

Luer tip,
male

CHROMABOND® polypropylene columns

- PP columns with PE filter elements

- Different sizes from 1, 3, 6 up to 150 mL

- Adsorbent weights from 20 mg to 50 g

- Male Luer tip as exit

- Compatible with most robots (e.g., Gilson® ASPEC™,

Caliper AutoTrace®)
CHROMABOND® glass columns

- Glass columns with chemically very inert glass fiber filter
elements (nominal pore size 1 um)

- Two different sizes: 3 and 6 mL
- Available with all CHROMABOND® phases
- Excludes any influence from the column material (e.g., plas-
ticizers)
CHROMAFIX® cartridges
- PP cartridges with PE filter elements

- Three different sizes with different adsorbent weights: Small
(0.4 mL), Medium (0.8 mL), Large (1.8 mL)

- Female Luer fitting at the inlet, male Luer tip as exit

- Offers alternative way of handling using positive pressure by
syringes or peristaltic pumps

- Especially suited for convenient solid phase extraction of
small sample volumes

14 | www.mn-net.com

CHROMABOND® LV

polypropylene, 15 mL 84 mm

> Filter elements

CHROMABOND® MULTI 96

Sample reservoir

- 72.3 MM ——

Adsorbent  Filter elements

> Filter elements

Adsorbent

Luer tip,
male

CHROMABOND® LV columns
- Large volume PP columns with PE filter elements
- Three different adsorbent weights (100, 200 and 500 mg)
- Funnel-shaped reservoir with 15 mL volume
- Especially for clinical samples - the whole sample (e.g., urine,

serum, blood) can be applied to the column in one step

- Can be directly used in the Zymate® lab robots of Zymark

CHROMABOND® MULTI 96 - SPE in 96-well format
- 96-well PP plates with PE filter elements
« Cavity volume 1.5 mL
- Adsorbent weights 10, 25, 50 and 100 mg
- Supplied with any CHROMABOND® SPE adsorbents
- For the simultaneous preparation of 96 samples
- Easy method transfer from CHROMABOND® columns or

CHROMAFIX® cartridges to CHROMABOND® MULTI 96

- Readily adaptable to all common automated / robotic hand-

ling systems (for details see page 69)

On-line SPE (see page 68)
- Online columns and cartridges
- SPE columns with caps and needles for the Gerstel

MultiPurposeSampler (MPS)

- Columns for Gilson® ASPEC™ systems (ASP)



/\
CHROMABOND® hardware k

96 PL 30 Mg
CHROM ABOND® Multi
. -
CHROMABOND® SPE columns from page 23 onwards CHROMABOND® Multi 96 page 14 and 69
: / —
e
T h j - s
: - L]
a 3 i
r “f-.’r - -
= : I-F i
[ = " 1 ’ 3 ™
[ = = B f
L3 - e
- - .
CHROMABOND® Flash RS page 75 CHROMABOND® Flash BT page 76
CHROMABOND® Flash DL page 76 CHROMABOND® Flash FM page 77

www.mn-net.com | 15



"N
'/ CHROMABOND® summary of MN phases

CHROMABOND®

Phase Matrix Modification / Application Similar phases* Page
Reversed phases

HR-X PS/DVB ENVI-Chrom P - Strata™-X - Qasis® HLB - Nexus 23
Easy """"""" PSDVB bclar bifunctoral Strata™-X - Oasrs HLB - F>orapakTM RDXNexus Bong 'E'I'u't'®. """" 29

PPL, Focus™ - Styre Screen® DVB Bakerbond™ H,O-philic DVB -
Isolute® ENV*

HR-P PS/DVB Strata™ SDB-L - Bond Elut® ENV, Bond Elut® LMS - 30
DSC-PS/DVB, ENV PS-DVB - Bakerbond™ H,O-phobic DVB -
Isolute® 101 - L|Chrolut® EN

PS-RP PS/DVB removal of organic components like HR-P 31
Cig€C silica octadecyl, endcapped Strata™ C18-E - Sep-Pak® tC18 - Bond Elut® C18 - DSC-18(Lt), 32
ENVI-18, LC-18 - CLEAN-UP® C18, Bakerbond® Octadecyl! -
Isolute® C1 8(EQ), LiChrolut® RP-18 E

Cugecf siica. as above B O 32
Cig silica octadecyl not endcapped Strata™ C18- U AccuBond® C18 - Bakerbond™ PolarPlus - 33
B ISolute® C18 - LIChO® RP-18.
Gt siica .. as above B IO 33 .
CugHydra siica . cctadecyl not endcapped for polar analytes .................................... 34
Cs silica octyl Strata™ C8 - Sep Pak® C8 - Bond Elut® C8 - DSC-8, ENVI-8, 35
LLC-8 - CLEAN-UP® C8 - AccuBond® C8 - Bakerbond™ QOctyl -
......................................... Isolute® C8(EC)
S siica L 3.
C, silica dlmethyl Bond Elut® C2 36
CGHH Lo L cyclohexyl endcapped ““““ o o
CHs sica phenryl Strata™ PH - Bond EIut® PH - DSC-Ph - CLEAN-UP® Phenyl - 38

AccuBond® Phenyl - Bakerbond™ Phenyl - Isolute PH(EC)

SiOH silica unmodified Strata™ Si-1 - Bond Elut® silica - DSC-Si, LC-Si - CLEAN-UP® 39
silica - AccuBond?® silica, Bakerbond™ silica gel - Isolute® silica -

PPN LIChrOlLJt@ SI ..........................................

NH, silica amlnopropyl Strata™ NH, - Sep Pak® NH, - Bond Elut® NH, - DSC-NH,, 40

LC-NH, - CLEAN-UP® aminopropy! - AccuBond® NH, -
~ Bakerbond™ amino - Isolute® NH2 LiChrolut® NH,

41
Strata™ CN Sep Pak® CN - Bond Elut® CN-U - DSC-CN, 41
LC-CN - CLEAN-UP® CN - AccuBond® CN -
e e Bakerbond™ cyano - Isolute” CN - LiChrolut® CN
HILIC silica zwrttenomc ammonlum sulfonlc ZIC® HILIC 42
............................... acid modification - - B
Alox A aluminum acidic LC-Alumina-A - AccuBond® Aluminiumoxid A 43
............. oxide . ‘ S S
Alox N aluminum neutral LC-Alumina-N - AccuBond® Aluminiumoxid N 43
............. oxide N . B
Alox B aluminum basic LC-Alumina-B - AccuBond® Aluminiumoxid B 43
e DX e
Florisi® magnesium Strata™ FL-PR - Sep Pak® Florisil® - Bond Elut® Florisil® - 44
silicate ENVI-Florisil® - LC-Florisil® - CLEAN-UP® Florisil® - AccuBond®
e Florisi® - Bakerbond™ Florisil® - Isolute® FL - LiChrolut® Florisil®
PA polyamide 6 DPA-6S 44
lon exchangers
SA silica benzenesulfonic acid cation exchanger (SCX)  Strata™ SCX - Bond Elut® SCX - DSC-SCX, LC-SCX - 45
CLEAN-UP® Benzenesulfonic Acid - AccuBond® SCX -
Bakerbond™ Aromatic Sulfonic Acid - Isolute® SCX -
et seeeeteeeitetertetetetecteretertot seteteteratetetetatatetstttctrttesmmarane LIChrO|Ut® SCX ..........................................
SB silica quaternary ammonium anion exchanger (SAX) Strata™ SAX, Sep Pak® SAX, Bond Elut® SAX - DSC-SAX, 46
LC-SAX - CLEAN-UP® Quaternary Amine - AccuBond® SAX -
e Bakerbond™ Quaternary Amine - Isolute® SAX - LiChrolut® SAX
PCA silica propylcarboxyllc acid cation exchanger Strata™ WCX - Bond Elut® CBA - DSC-WCX, LC-WCX - 47
(WCX) CLEAN-UP® Carboxylic Acid - Bakerbond™ Carboxylic Acid -
PPN ISO|Ute CBA ..........................................
PSA** silica propylsulfonlc acid cation exchanger Isolute® SCX-2 - Bond Elut® PRS 47
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CHROMABOND® summary of MN phases /

CHROMABOND®
Phase Matrix Modification / Application Similar phases* Page
HR-XC PS/DVB strong mixed mode cation exchanger for Oasis® MCX - Strata™-X-C - HyperSep™ Retain™-CX - 25
e basic analytes (MCX) oo StreSereen®DBX.
HR-XA PS/DVB strong mixed mode anion exchanger for Oasis® MAX - Strata™-X-A - HyperSep™ Retain™-AX - 26
e acidic analytes (MAX) Styre Screen® QAX
HR-XCW PS/DVB weak mixed mode cation exchanger for basic Oasis® WCX - Strata™-X-CW 27
AN eS (X)L
HR-XAW PS/DVB weak mixed mode anion exchanger for acidic Oasis® WAX - Strata™-X-AW 28
analytes (WAX)
peoH ...PSDVB O O X g O O e st
FEH e FO/OVB strong cation exchangerin H'form st
PSMx  PSDVB mixture of PS-OH” and PS-H’ e st
s AQ e /DB 3"0”9 Ca“on eXChange' n Ag O e st
PS-Ba? PS/DVB strong cation exchanger in Ba?* form 31
Phases for special applications
Drug silica bifunctional Cg/SA, for enrichment of drugs Strata™ Screen-C - Bond Elut® Certify | - DSC-MCAX - 48
from urine Clean Screen® DAU - AccuBond® Evidex - Bakerbond™ Narc-2 -
e B B ..........Is0lte” HOX - LiChrolut® TSC - HyperSep™ Verify CX
Drug Il silica bifunctional Cg/SB, for extraction of THC and ~ Strata™ Screen-A - Bond Elut® Certify Il - Clean Screen® THC - 49
derivatives and of acidic analytes from bio- Bakerbond™ Narc-1 - Isolute® HAX - HyperSep™ Verify AX
logical fluids e
Tetracycline silica special octadecyl phase “for enrichment of - 50
tetracycllnes
HR-P-AOX PS/DVB for extraction of AOX from water T 51
(DIN 38409 - H22) e
Cyg PAH silica special octadecyl phase ‘for enrichment of  Bakerbond™ Octadecyl! Lightload 51
PAHs from water
NHQ/C18 . silica comblnatlon phase for enrlchment of PAHs S 52 o
fromwater T
CN/SiOH silica combination phase for enrichment of PAHs 52
fromso” ................................................................
Na,SO,/Florisil® combination phase for extraction of hydrocar— 53
bons from water
(DIN H-53 /1SO DIS 9377-4) e
NAN silica/ combination phase for enrichment of PCBs 54
AgNO; + from sludge
Na2804 e b ee e e et et e et e e et e oo e e e s e oo e e s e e e e s e s e e e e e e e e ea e e 0NN ateNNtNeeeeteeNeeetereoerttetetetereteretetoratetatetetasaerataretetans s
SA/SIOH silica combination phase for enrichment of PCBs Bakerbond™ PCB-N 55
from waste oil
SlOH—HZSO4/SA siica combination phase, used together with SiOH e 56
ceresesteresitteterttentetasiecteranes for eanChment Of PCB from Oll 4 s ee et te et e e et e e et e oo e e s e e e e a s e e e e e e e s e e e e e e N e eNeeeeeeNteaeneeeettetenetereoereteterateretetatetotatatattetatetenate s
QUEChERS/ silica primary and secondary amine functions Supelclean™ PSA - Bond Elut® PSA 57
Diamino (PSA), for determination of pesticides in food
e samples (QUEChERS method) e
ABC18 silica octadecyl, with ion exchange functions, for Isolute® M-M (multimode) 60
[ acrylamide analysis e
Carbon A activated determination of acrylamlde from water ac- Bakerbond™ Carbon - BEKOIut® Carbon SAC 60
R ... O 0 DN BB 180 e
PL specrally developed SPE phase for the prepa— Ostro™ - Phree™ - HybridSPE®-Phospholipid 61
[ ration of bioanalytical samples e
DY Na2S0, for drying organic samples e 61
PTL/PTS special mem-  phase separation 62
brane e b ee e e et et e et e e et e oo e e e s e oo e e s e e e e s e s e e e e e e e e ea e e 0NN ateNNtNeeeeteeNeeetereoerttetetetereteretetoratetatetetasaerataretetans s
XTR kieselguhr liquid-liquid extraction EXtrelut® - Chem Elut™ - Hydromatrix™ - Isolute® SLE + 63

* Phases which provide a similar selectivity based on chemical or physical properties (list not complete)

** For primary and secondary amine functions see QUEChERS / Diamino
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Method development kits

For the development kits as well as for all individual
CHROMABOND®, CHROMABOND® LV and CHROMAFIX®
types columns are sealed in units of five columns each to pre-
vent adsorption of contaminants from the environment, e.g.,

laboratory air.

Designation Contents of the kit REF

Investigating the best separation mechanism for a clean-up procedure

CHROMABOND® HR-Xpert development kit | columns with 3 mL, 60 mg (particle size 45 pm): 730723
. .10 columns with HR-X; 5 columns each with HR-XC, HR-XA, HR-XCW, HR-XAW

CHROMABOND® HR-Xpert development kit I columns with 3 mL, 200 mg (particle size 85 pm): 730726
. .10 columns with HR-X; 5 columns each with HR-XC, HR-XA, HR-XCW, HR-XAW I

CHROMABOND® polymer development kit 5 columns each with 3 mL, 200 mg: 730288
. _HR-X, HR-XC (MCX), HR-XA (MAX), HR-P, Easy, PS-H', PS-OH- B

CHROMABOND® standard development kit 5 columns each with 3 mL, 500 mg: 730496

Cyg, Cyg €C, Cg, CgHs, NH,, DMA, OH (Diol), CN, SiOH, SA (SCX), SB (SAX)

Selecting the optimum RP phase for a clean-up procedure

CHROMABOND® RP development kit | 10 columns each with 3 mL, 500 mg: Cyg, Cyg €c, Cg, C, 730197
o and 10 columns each with 3 mL, 200 mg HR-P, HR-X N

CHROMABOND® RP developme‘nt kit Il 730207

CHROMAFIX® RP developmeryt ‘k‘it | : 731883

CHROMABOND® RP development kit Il 10 columns each with 3 mL, 500 mg: Cyg, Cyg €c, Cyg Hydra, Cg 730490

CHROMABOND® RP development kit IV

and 10 columns each with 3 mL, 200 mg HR-P, HR-X

730491

CHROMAFIX® RP development kit I 10 cartridges each CHROMAFIX® S: Cyg, Csg €C, Cyg Hydra, Cg, HR-P, HR-X 731886
Selecting the optimum polar phase for a clean-up procedure
10 columns each with 3 mL, 500 mg: SiOH, Florisil®, NH,, CN, OH (Diol) 730199

CHROMABOND® polar development kit |

CHROMABOND? polar development kit I 10 columns each with 1 mL, 100 mg: SIOH, Florisif”, NH,, GN, OH (Dio) 730208

CHROMAFIX® polar development kit 10 cartridges each CHROMAFIX® S: SiOH, Florisil®, NH,, CN, OH (Diol) 731884

Selecting the optimum ion exchanger for a clean-up procedure

CHROMABOND® ion exchange development kit | 10 columns each with 3 mL, 500 mg: 730206
. .SA (SCX), SB (SAX), HR-XC MCX), HR-XA (MAX), PS-O, PS-H™, DMA . B

CHROMABOND® ion exchange development kit Il 10 columns each with 1 mL, 100 mg: 730209
. _SA (SCX), SB (SAX), HR-XC (MCX), HR-XA (MAX), PS-OH’, PS-H", DMA | B

CHROMAFIX® ion exchange development kit | 10 cartridges each CHROMAFIX® S: 731885
. _SA(SCX), SB (SAX), HR-XC (MCX), HR-XA (MAX), PS-OH, PS-H', DMA B

CHROMABOND® cation exchange development kit | 10 columns each with 3 mL, 500 mg: 730494
. .SA (SCX), PSA, PCA, HIR-XG (MCX), HIR-XCW (WX, PS-HT . B

CHROMAFIX® cation exchange development kit 10 cartridges each CHROMAFIX® S: 731888

SA (SCX), PSA, PCA, HR-XC (MCX), HR-XCW (WCX), PS-H*

Phase selection for clean-up procedures for environmental samples

CHROMABOND® kit | environmental sample prepara- 10 columns each with 3 mL, 200 mg HR-P; 6 mL, 1000 mg C+5 ec; 6 mL, 2000 mg C;g 730205

tion » PAH; 6 mL, 500/1000 mg CN/SiOH; 3 mL, 500/500 mg SA/SIOH

CHROMABOND® kit Il environmental sample prepa- 5 columns each with 3 mL, 500/500 mg SiOH-H,SO,/SA; 3 mL, 500 mg SiOH; 6 mL, 730349

ration

1000 mg Florisil®; 3 mL, 500/500 mg SA/SiOH; 6 mL, 700/2000/700 mg NAN

18 | www.mn-net.com
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The professional concept of innovative SPE phases

The CHROMABOND® HR-Xpert family comprises 5 polymer-based RP and mixed-mode ion exchange phases:

- CHROMABOND® HR-X hydrophobic PS/DVB copolymer
- CHROMABOND® HR-XC strong mixed-mode cation exchanger
- CHROMABOND® HR-XA strong mixed-mode anion exchanger

- CHROMABOND® HR-XCW weak mixed-mode cation exchanger
- CHROMABOND® HR-XAW weak mixed-mode anion exchanger

State-of-the-art spherical polymer

- Two particle sizes (45 um and 85 um) adequate for different CHROMABOND@ HR-X

sample volumes and matrices 0 o 0
- Broad spectrum of application with special suitability for the
enrichment of pharmaceuticals from biological matrices 0 %

L . . 0 conventional
Optimized pore structure and high specific surface Q PS/DVB copolymer
- High loadability and outstanding elution properties
- Low solvent consumption

- |deal flow properties due to low content of particulate matter

- Rapid, economical analysis

High-purity adsorber material Adsorbent blind values:
- Allows highest reproducibility with extremely low blind values conventional PS/DVB
. . copolymer
- Reliable analysis at ultra trace level
- No method adaptation for new batches necessary CHROMABOND® HR-X
6 1'0 éO ?;0 A:O éO éO min

The HR-Xpert concept guarantees
- RP and mixed-mode SPE phases with distinct ion exchange and reversed phase properties:
excellent enrichment of neutral, acidic and basic compounds

- Modern, spherical support polymer with optimized pore structure and high surface:
good reproducibility, reliable and cost-efficient analysis

- Possibility for more aggressive washing procedures for matrix removal:
cleaner samples and protection of your HPLC and GC instruments

- Quantification of analytes also from heavily contaminated samples:
lower limits of detection also for critical matrices

CHROMABOND® HR-Xpert is the perfect combination for all tasks in sample preparation.

www.mn-net.com | 19
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Chemical structures of the phases

CHROMABOND® HR-X

@

A0

hydrophobic polystyrene-divinylbenzene copolymer

spherical base material for efficient enrichment
and ideal flow behavior

CHROMABOND® HR-XCW
OH

O

weak acidic
cation exchanger

Similar phases
CHROMABOND® HR-X:
CHROMABOND® HR-XC:
CHROMABOND® HR-XA:

CHROMABOND® HR-XCW:
CHROMABOND® HR-XAW:

20 | www.mn-net.com

CHROMABOND® HR-XA
oH®
N@
/1N

strong basic
anion exchanger

CHROMABOND® HR-XAW

N

»

N
H

weak basic
anion exchanger

Oasis® HLB, Strata™-X, Nexus, ENVI-Chrom P

CHROMABOND® HR-XC

e

soP

strong acidic
cation exchanger

Oasis® MCX, Strata™-X-C, HyperSep™ Retain™-CX, StyreScreen® DBX

Oasis® MAX, Strata™-X-A, HyperSep™ Retain™-AX, StyreScreen® QAX

Oasis® WCX, Strata™-X-CW

Oasis® WAX, Strata™-X-AW
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2 particle sizes - 1 goal: HR-Xpert for optimized sample preparation
For different application requirements the particle sizes complement each other perfectly.

Ideal for: Recommended for:

- Large volume or viscous
samples, heavy matrix
load

- Operation without vacuum
possible (e.g., for volatile
analytes)

- Smaller sample volumes
- Smaller adsorbent weights
- Lower elution volumes

- Higher adsorbent weight
without increase in back
pressure

Features of 45 ym particles

- About half the radius results in 8-fold particle number per volume for approx. equal adsorbent weight
- Same specific surface for both particle sizes: considerably larger freely accessible external surface for 45 um particles
- Denser adsorbent packing: enhanced interaction of the analyte with the adsorbent, better extraction results

Ideal elution characteristics

Method: 1 mL column with 30 mg CHROMABOND® HR-X, 1 mL standard solution (1 mg/mL hexobarbital), drying, elution in portions
of 100 uL with methanol (see application 305490 at www.mn-net.com/apps)

Recovery rates 45 ym Advantages of 45 pm particles: Recovery rates 85 ym
A - Faster elution A
70 - . 70 -
. - Lower elution volumes .
£ 5 required 8 5
T 404 T 404
> >
S 30 g 30
3 3
&) 20 g 20 I
10 A 10 A
0 0 -—|—|—|L|;|—|—>
100 200 300 400 500 600 100 200 300 400 500 600
Elution volume [uL] Elution volume [uL]

Breakthrough behavior in enrichment

Method: 1 mL column with 15 mg CHROMABOND® HR-X, apply portions of 1 mL standard solution (250 ug/mL hexobarbital in wa-
ter), collect eluates (see application 305480 at www.mn-net.com)

45 pm (red) The analyte is completely retained up to fraction 10. A
85 pm (blue) Small amounts even break through with fraction 4. 1007
45 pm particles provide better enrichment and breakthrough 901
behavior for small adsorbent weights. When using larger adsor- 80 20

bent weights this effect is less pronounced, since then analytes 70
have sufficient contact with the 85 um adsorbent particles as
well.

-
()]

60

(6]

Breakthrough [%)]
S

Breakthrough [%]
(o)l
o
1

40 4
45 um particles are ideal for small sample and elution volumes, 0 © 5 z 5 P e
while for large amounts of sample and adsorbent 85 um parti- Number of fractions
cles show advantages due to better flow properties. 201
10 4 — 45pum —— 85um
0 f T T T —® Number of fractions

0 10 20 30 40 50
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The CHROMABOND® HR-Xpert concept for neutral, acidic and basic analytes

3 paths - 1 goal: cleaner samples

Depending on the character of the analytes HR-Xpert offers suitable adsorbents and optimal methods for sample preparation,
cleaning and concentration.

l l l l :

Strong bases Acids Neutral Strong acids
pKa > 10 pKa 2-8 compounds pKa < 1
CHROMABOND® CHROMABOND® CHROMABOND® CHROMABOND®

Bases
pKa 2-10
CHROMABOND®

HR-XCW HR-XA HR-X HR-XAW HR-XC

Method A Method B Method C
1. Sample pretreatment 1. Sample pretreatment 1. Sample pretreatment
2. Column conditioning 2. Column conditioning 2. Column conditioning
3. Sample application 3. Sample application 3. Sample application
4. Washing 1: (basic) aqueous 4. Washing: aqueous 4. Washing 1: (acidic) aqueous
5. Washing 2 / Elution 1*: organic 5. Elution: organic 5. Washing 2 / Elution 1*: organic
6. Elution 2: organic acidic 6. Elution 2: organic basic
| | |

Acidic Neutral

Basic
compounds

Strong bases Strong acids

compounds compounds*

* Under organic washing and elution conditions the following compounds will be also eluted

HR-X: polar compounds such as organic acids and bases
HR-XC, HR- XCW: acidic components and impurities
HR-XA, HR- XAW: basic components and impurities
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CHROMABOND® HR-X HR-X spheical, hydrophobic polystyrene-divinylbenzene adsorbent resin

Key features

- High-purity material with highest
reproducibility and lowest blank values
due to an optimized manufacturing
process

- Excellent recovery rates especially for
the enrichment of pharmaceuticals
and active ingredients due to the
spherical structure of the particles,
very homogeneous surface and
optimized pore structure

Drugs from water
MN Appl. No. 304240

Column type:

U CHROMABOND® HR-X, 3 mL, 200 mg
REF 730931

Sample: 1 ug/mL each in water

Column conditioning: 5 mL methanol, 5 mL dist. water

Sample application:

slowly aspirate 500 mL water (pH 3) through the column

Column washing: 5 mL water

Elution: after drying 3 x 2 mL acetonitrile

Technical characteristics
- Hydrophobic polystyrene-divinylben-

zene copolymer, pH stability 1-14

- Spherical particles, size 45 pm and

85 pm (standard), pore size 55-60 A
very high surface 1000 m?/g, capacity
390 mg/g (caffeine in water)

Recommended application

- Pharmaceuticals/ active ingredients
from tablets, creams and
water/waste water

- Drugs and pharmaceuticals from
urine, blood, serum and plasma

- Trace analysis of pesticides, herbi-
cides, phenols, PAHs and PCBs from
water

Pesticides from water

MN Appl. No. 304250 / 304260

Column type:
CHROMABOND® HR-X, 3 mL, 200 mg

REF 730931

Sample pretreatment: samples are spiked with 500 ng of each pesticide
in 1000 mL water, adjusted to pH 2 with HCl or pH 7

Column conditioning:

10 mL methanol, 10 mL dist. water

Sample application:

slowly pass 1000 mL spiked water sample through the column with the

aid of a tubing adapter (REF 730243)

Elution: after drying 5 mL methanol — THF (1:1, v/v)

Further analysis: HPLC on NUCLEODUR® C,4 Gravity, 5 um; see MN

Appl. No. 121690
Further analysis: HPLC

Recovery rates [ %]

Compound HR-X Strata™ X Recovery rates [ %]

Ketoprofen 98 92 Compound

louprofen 91 93

Pentobarbital 99 o5 T Metamitron

Meclofenamic acid 92 o T Quinmerac

Pr'dtrip'tryliné' T 63 a5 T ghloridazqn

Nortriptyline 58 3 Picloram _
Metribuzin
Cyanazine
Métabehithiaz@f@n
Chlortoluron
Isoproturon
ouon
Dimethenamid-P
lwon
Epoxyconazole
Penconazole
Mecor
Propiconazole-1
Flufenacet
Difiufenicam
Triallate

HR-X Compound HR-X
pH 2 pH7
86 Desisopropylatrazine 90
90 2,4-Dichlorobenzamide 95
93 Desethylatrazine 89
.88 Hexazinone 95
.84, Bromacil o 108
83 Simazine 91
Tt Deselnyiabuyiazine 80
L9 Avazine 88
89 Metalaxyl 97
o et e
.89 Propazne 88
94 Terbuthylazine 86
. 85 Metolachlor 97
.90
L9
89
o
s
42

For further applications on CHROMABOND® phases visit our online application database at www.mn-net.com/apps
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Standard protocol for CHROMABOND® HR-X Highest reproducibility
MN Appl. No. 304310 Barbiturates from serum
Column type: MN Appl. No. 304290
U CHROMABOND® HR-X, 3 mL, 200 mg Column type:
REF 730931 CHROMABOND® HR-X, 3 mL, 200 mg
Sample pretreatment: if necessary, adjust pH value REF 730931
Column conditioning: 5 mL methanol Sample: 100 ng/mL each in serum
Equilibration: 5 mL water Column conditioning: 5 mL methanol, 5 mL dist. water
Sample application: slowly aspirate the sample through the column Sample application: 1 mL spiked serum
Column washing: 5 mL water — methanol (95:5, v/v) Column washing: 5 mL water
Elution: after drying 3 x 2 mL methanol Elution: after drying 3 x 2 mL methanol
Further analysis: if necessary, evaporate and redissolve in a suitable Further analysis: HPLG on NUCLEODUR® 100-5 C;; ec, see MN Appl.
solvent; HPLC or GC No. 117820
- Within each batch B S,
- From batch to batch H . 1
Compounds:
A phenobarbital 50 4

B pentobarbital
C hexobarbital

A B C A B C A B C

Batch 1 Batch 2 Batch 3
Ordering information
Adsorbent weight —
Volume 30 mg 60 mg 100 mg 200 mg 500 mg 19 Pack of
CHROMABOND® HR-X polypropylene columns (85 um)
od IO 30934, - ...730935 30
730936 730931 730937 30
730938 730939 3
730940 730941 20

CHROMABOND® HR-X polypropylene columns (85 um) - BIGpacks

1L - 730931.250 250,
6 mL 730938.250 730939.250 250
CHROMABOND® HR-X polypropylene columns (45 um)
LS e - .4 30935P45 A
3mL 730936P45 730931P45 30
CHROMABOND® LV-HR-X (85 pm)
15 mL 732130 732131 732132 30
96 x 10 mg 96 x 25 mg 96 x 50 mg 96 x 100 mg
(45 pm) (45 pm) (85 pm) (85 pm) Pack of
CHROMABOND® MULTI 96 HR-X
738530.010M 738530.025M 738530.050M 738530.100M 1

Glass columns, LV columns and MULTI 96 on request.

For further applications on CHROMABOND® phases visit our online application database at www.mn-net.com/apps
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CHROMABOND® HR-XC strong cation exchanger

Key features

- High purity material, highest reprodu-
cibility and lowest blank values due to
an optimized production process

- Qutstanding recovery rates especially
for the enrichment of basic analytes

Column type:

U CHROMABOND® HR-XC, 3 mL, 200 mg
REF 730952

Sample pretreatment: adjust pH value if necessary

Column conditioning: 5 mL methanol

Equilibration: 5 mL water

Technical characteristics

- Strong acidic benzenesulfonic acid
cation exchanger, exchange capacity
1.0 meqg/g, base material polysty-
rene-divinylbenzene copolymer, pH
stability 1-14

- Spherical particles, size 45 ym and
85 pum (standard), pore size 65-75 A,
very large specific surface 800 m?/g,
pore volume 1.4 cm?®/g, RP capacity
300 mg/g (caffeine in water)

Standard protocol for CHROMABOND® HR-XC

MN Appl. No. 304790

Recommended application

- Basic active ingredients from heavily
matrix-contaminated samples like,
e.g., urine, plasma, serum

- Fungicides from food
- Basic analytes like, e.g., amines
- Bases with pKa 2-10

Column washing 1: 2 mL 0.1 mol/L HCl in Wasser

Column washing 2 / Elution 1: 2 mL methanol (neutral and acidic com-
pounds); if necessary, further washing steps

Elution 2: after drying 5 mL methanol — 5 % NHj (basic compounds)

Further analysis: if necessary, evaporate and redissolve in a suitable solvent;

HPLC or GC

Sample application: slowly aspirate sample through the column

Fractionation of acidic, neutral and basic analytes from serum

Column type:
CHROMABOND® HR-XC, 3 mL, 200 mg

MN Appl. No. 304780

Recovery rates [ %]

Fraction A: Fraction B:
REF 730952 neutral and acidic basic analytes
Sample: 1 mL spiked matrix, acidified with 200 pL 2 % HzPO, analytes
Column conditioning: 5 mL methanol, then 5 mL water Compound HR-XC Compound HR-XC Oasis® Strata™
Sample application: slowly aspirate sample through the column MCX  X-C
Column washing: 2 mL 0.1 mol/L HCI Suprofen o8~ Doxepin 101 68 82
Elution: 2.5 mL methanol (fraction A: neutral and acidic analytes); Naproxen .85 Imipramine 95 71 85 .
then 5 mL methanol — NHz 90:10, v/v (fraction B: basic analytes) Tolmetin 3 Amitriptyline 94 72 78
Further analysis: Phenobarbital .1708 B Trimipramine 92 70 81
for fraction A: Indomethacin 33
HPLC, e.g., on NUCLEODUR® C,4 Gravity, see MN Appl. No. 122230; Hexobarbital 80
for fraction B:
HPLC on NUCLEODUR® Cg Gravity, see MN Appl. No. 118520
Ordering information
Adsorbent weight —
Volume 30 mg 60 mg 100 mg 150 mg 200 mg 500 mg Pack of
CHROMABOND® HR-XC polypropylene columns (85 pm)
imo ) 730969 o 730049 30
gm. 78096 730952 730953 30
6 mL 730957 730955 30
CHROMABOND® HR-XC polypropylene columns (45 pm)
im. 730969P45 o 730049P45 30
3mL 730956P45 730952P45 30
Size — S M L
Minimum adsorbent
weight — 50 mg 140 mg 400 mg Pack of
CHROMAFIX® HR-XC cartridges (85 pm)
731755 731756 731757 50

Glass columns, LV columns and MULTI 96 on request.
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CHROMABOND® HR-XA strong anion exchanger

Key features Technical characteristics

- High purity material with highest
reproducibility and lowest blank values
due to an optimized production
process

- Strong basic quaternary ammonium
anion exchanger, exchange capacity
0.25 meqg/g, pKa ~ 18, base material
polystyrene-divinylbenzene copoly-

- Outstanding recovery rates especially mer, pH stability 1-14

for the enrichment of acidic analytes - Spherical particles, size 45 pm and
85 pm (standard), pore size 55-65 A,
very large specific surface 850 m?/g,
pore volume 1.4 cm?®/g, RP capacity

350 mg/g (caffeine in water)

Standard protocol for CHROMABOND® HR-XA
MN Appl. No. 304970

Column type:

U CHROMABOND® HR-XA, 3 mL, 200 mg
REF 730951

Sample pretreatment:

individual sample preparation with reference to analytes and matrix

Column conditioning: 5 mL methanol

Equilibration: 5 mL water

Sample application: slowly aspirate sample through the column

Column washing 1: 2 mL 0.1 mol/L NaOH in water

Column washing 2 / Elution 1: 2 mL methanol (neutral and basic com-
pounds), if necessary, further washing steps

Elution 2: after drying 5 mL methanol — 1 to 10 % formic acid (acidic
compounds)

Further analysis: if necessary, evaporate and redissolve in a suitable
solvent; HPLC or GC MN Appl. No. 304970

Ordering information
Adsorbent weight —

Recommended application

- Acidic active ingredients from heavily
matrix-contaminated samples like,
e.g., urine, plasma, serum

- Phenolic acids

- Acidic herbicides

- Weak / medium-strength acids with
pKa 2-8

Volume 30 mg 60 mg 100 mg 150 mg 200 mg 500 mg Pack of
CHROMABOND® HR-XA polypropylene columns (85 pm)
L 780968 . e TO0T T 30
L 80980 780951 . 730954 . 30
6 mL 730958 730966 30
CHROMABOND® HR-XA polypropylene columns (45 pm)
LS ro0968P45 S LA e 30
3mL 730950P45 730951P45 30
Size — S M L
Minimum adsorbent
weight — 70 mg 180 mg 510 mg Pack of
CHROMAFIX® HR-XA cartridges (85 pm)

731768 731769 731770 50

Glass columns, LV columns and MULTI 96 on request.

For further applications on CHROMABOND® phases visit our online application database at www.mn-net.com/apps
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CHROMABOND® HR-XCW weak cation exchanger

Key features Technical characteristics
- High purity material, highest reprodu- - Weak acidic carboxylic acid cation
cibility and lowest blank values due to exchanger, exchange capacity
an optimized production process >0.7 meqg/g, pKa ~ 5, base material
- Outstanding recovery rates especially sphelrlioal PS/DVB copolymer, pH
for enrichment of strongly basic stability 1-14
analytes - Spherical particles, size 45 pm and

85 um (standard), pore size 50-60 A
very large specific surface 850 m?/g,
pore volume 1.2-1.4 cm®/g, RP

capacity 350 mg/g (caffeine in water)

Standard protocol for CHROMABOND® HR-XCW
MN Appl. No. 305300

Column type:

U CHROMABOND® HR-XCW, 3 mL, 200 mg
REF 730739

Sample pretreatment:

individual sample preparation with reference to analytes and matrix

Column conditioning: 5 mL methanol, 5 mL water

Sample application:

slowly aspirate sample through the column

Column washing 1: 2 mL acidified water

Column washing 2 / Elution 1: 2 mL methanol (neutral and acidic com-
pounds), further washing steps if necessary

Elution 2: after drying 2 x 2 mL methanol — 1 to 5 % formic acid (strongly
basic compounds)

Further analysis: if necessary, evaporate and redissolve in a suitable
solvent; HPLC or GC

Ordering information
Adsorbent weight —

Recommended application

- Basic compounds like quaternary
amines

- Active ingredients from heavily
matrix-contaminated samples like,
e.g., urine, plasma, serum

- Strong bases with pKa > 10

Volume 30 mg 60 mg 100 mg 150 mg 200 mg 500 mg Pack of
CHROMABOND® HR-XCW polypropylene columns (85 pm)
LR TBUTBY s 730733 ... , ‘ , .
KL TOATBS .o ‘ 730739 7a07al 30
6 mL 730737 730743 30
CHROMABOND® HR-XCW polypropylene columns (45 pm)
amb 78073IPAS 780733P45 , ‘ , .80
3mL 730735P45 730739P45 30
Size — S M L
Minimum adsorbent
weight — 60 mg 160 mg 450 mg Pack of
CHROMAFIX® HR-XCW cartridges (85 pm)

731774 731775 731776 50

Glass columns, LV columns and MULTI 96 on request.
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CHROMABOND® HR-XAW weak anion exchanger

Key features
- High purity material with highest

reproducibility and lowest blank values

due to an optimized production
process

- Outstanding recovery rates especially

for enrichment of acidic analytes

Technical characteristics
- Weak basic secondary and tertiary

ammonium anion exchanger,
exchange capacity >0.5 meqg/g, pKa
~ 6, base material spherical PS/DVB
copolymer, pH stability 1-14

- Spherical particles, size 45 ym and

85 pum (standard), pore size 55-65 A
very large specific surface 850 m?/g,
pore volume 1.2-1.4 cm®/g, RP

capacity 350 mg/g (caffeine in water)

Recommended application

- Perfluorinated surfactants

- Acidic compounds like sulfonates
- Active ingredients from heavily

matrix-contaminated samples like,
e.g., urine, plasma, serum

- Strong acids with pKa < 1

Standard protocol for CHROMABOND® HR-XAW
MN Appl. No. 305200

Column type:

U CHROMABOND® HR-XAW, 3 mL, 200 mg
REF 730748

Sample pretreatment:

individual sample preparation with reference to analytes and matrix

Column conditioning: 5 mL methanol

Equilibration: 5 mL water

Sample application:

slowly aspirate sample through the column

Column washing 1: 25 mmol/L ammonium acetate

Column washing 2 / Elution 1: 2 mL methanol (neutral and basic com-
pounds), if necessary, further washing steps

Elution 2: after drying 2 x 2 mL methanol — 1 to 5 % ammonia (strongly
acidic compounds)

Further analysis: if necessary, evaporate and redissolve in a suitable
solvent; HPLC or GC

Ordering information
Adsorbent weight —

Volume 30 mg 60 mg

Analysis of perfluorinated surfactants from water
MN Appl. No. 305140
Application in accordance with DIN 38407-42

Column type:

U CHROMABOND® HR-XAW, 3 mL, 60 mg
REF 730747

Sample: 500 mL water, spiked with 1 mL standard solution (20 pg/L of

each compound

Column conditioning:

2 mL methanol + 5 % ammonia, then 2 mL methanal, finally 2 mL water

Sample application:

slowly aspirate sample through the column

Column washing: 2 mL water, then 2 mL acetone — acetonitrile — formic

acid (50:50:1, v/v/v), finally 2 mL methanol

Elution: 2 mL methanol with 5 % ammonia

Further analysis: evaporate to dryness in a stream of nitrogen under slight

heating, and redissolve in a suitable solvent for HPLC

Recovery rates [ %]

Compound Recovery
Perfluoropropionic acid (PFPrA) 108
Perfluoropentanoic acid (PFPeA) 94
Perfluorohexanoic acid (PFHxA) """ . 94
Perfluorooctanoic acid (PFOA) 95
Perfluorooctane sulfonate K salt (PFOS) 8
Perfluorododecanoic acid (PFDoDA) 82
100 mg 150 mg 200 mg 500 mg Pack of

CHROMABOND® HR-XAW polypropylene columns (85 um)

730729 30

1 mL 730728
3mL o 730747 730748 730744 30
6mL S S 730749 730745 30
CHROMABOND® HR-XAW polypropylene columns (45 um)
1 mL 730728P45 730729P45 30
3mL S ‘73o747P45 730748P45 30
ﬁ] Size — S L

Minimum adsorbent
weight — 50 mg 120 mg 360 mg Pack of
CHROMAFIX® HR-XAW cartridges (85 pm)

731771 731772 731773 50

Glass columns, LV columns and MULTI 96 on request.
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CHROMABOND® Easy polar, bifunctionally modified polystyrene-divinylbenzene copolymer

Key features Technical characteristics Recommended application
The Easy effect: - Polar modified polystyrene-divinylben- - Polar herbicides and pesticides from
- Without preconditioning zene copolymer with a weak anion watter (acidic, neutral, basic), polar
. ' S exchanger, specific surface henols from water, polyaromatic
- Due to bifunctional modification much 9 o b . : P P o .
more hvdroohilic than conventional 650-700 m*/g, particle size 80 pm, compounds, polychlorinated biphe-
yarop pore size 50 A, pH stability 1-14 nyls

polystyrene-divinylbenzene polymers
- Drug analysis from urine, blood,

- Easily wettable with water
serum, plasma

- Pharmaceuticals and active ingredi-
ents from tablets, creams

Recovery of pesticides
MN Appl. No. 303220

Private communication Mr. Kiihn, GUB, Waldshut Tiengen, Germany
Recovery rates [ %]

Column type: Compound Recovery Compound Recovery
CHROMABOND® Easy, 3 mL, 200 mg Desisopropylatrazine 90 . Met@IEXY| e
REF 730754 2/6-Dichlorobenzamide 93 Isoproturon 94 .
Column conditioning: Desethylatrazine | .. 9B Diron e
1 mL water, 3 mL methanol, 1 mL water Hexazinone ... 69 Metazachlor 97
Sample application: Terbacil 65 . Propazine 95 ..
aspirate the sample through the column Simazine 8T Jerbuthylazine 93 .
Elution: Cyanazine 93 Linuron 96 .
3 x 1 mL acetone Desethylterbuthylazine 1 Metolachlor 97 ...
Further analysis: HPLC with NUCLEOSIL® 120-5 C45 Methabenzthiazuron 94 Triallate 61 .
Chlortoluron ... M Standard 64
Atrazine 92
Ordering information
Adsorbent weight —
Volume 30 mg 60 mg 100 mg 200 mg 500 mg 19 Pack of
CHROMABOND® Easy polypropylene columns
AmL 780751 | 730752 30
gm. ‘ 730753 730754 730759 30
ML | 780755 730756 %0
15 mL 730757 730758 20
CHROMABOND® Easy polypropylene columns - BIGpacks
Bm ‘ , .730754.250 250
6 mL 730755.250 250
CHROMABOND® LV-Easy
15 mL 732472 30
96 x 25 mg 96 x 50 mg 96 x 100 mg Pack of
CHROMABOND® MULTI 96 Easy
738520.025M 738520.050M 738520.100M 1
CHROMABOND® Easy adsorbent
730661 209

For further applications on CHROMABOND® phases visit our online application database at www.mn-net.com/apps
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CHROMABOND® HR-P polystyrene-divinylbenzene adsorbent resin

Key features Technical characteristics Recommended application

- Very high binding capacity, up to 30 % - Highly porous polystyrene-divinylben- - Aromatic compounds, phenols from
of adsorbent weight (for comparison: zene copolymer, specific surface water, nitroaromatics from water,
silica adsorbents about 3 %) 1200 m?/g, particle size 50-100 pm pesticides from water, PAHs from oil

Aromatic amines from water samples
MN Appl. No. 301810

Private communication M. LeB, T.C. Schmidt, Department of Chemistry, University Marburg, 1997
Compounds investigated: aromatic amines

Column type: Column conditioning: 2 mL each of methanol, acetonitrile and 107 mol/L
CHROMABOND® HR-P, 3 mL, 200 mg agueous sodium hydroxide solution
REF 730108 Sample application: aspirate sample through the column with about

10 mL/min
Column washing: wash with 2 mL dist. water, dry 5 min under vacuum
Elution: 3 x 1 mL methanol — acetonitrile (1:1, v/v)

Sample pretreatment: adjust to pH 9 using 10 mol/L NaOH

For recovery rates of numerous aromatic amines please see application 301810 at www.mn-net.com/apps

Ordering information

Adsorbent weight —
Volume 100 mg 200 mg 500 mg 19 Pack of

CHROMABOND® HR-P polypropylene columns
730280

730119 730111 730118
CHROMABOND® HR-P polypropylene columns - BIGpack
3mL 730108.250 250
CHROMABOND® HR-P glass columns
3mL 730108G 30
S g Rl g —
CHROMABOND® LV-HR-P
15 mL 732108 30
Size — S M L
Minimum adsorbent
weight — 50 mg 130 mg 380 mg Pack of
CHROMAFIX® HR-P cartridges
731839 731840 731841 50
96 x 100 mg Pack of
CHROMABOND® MULTI 96 HR-P
738111.100M 1
CHROMABOND® HR-P adsorbent
730615 209

For further applications on CHROMABOND® phases visit our online application database at www.mn-net.com/apps
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CHROMABOND® PS-RP/PS-OH~/PS-H*/PS-Mix/PS-Ag*/ PS-Ba?*

phases for RP and ion chromatography

Key features

- Very low degree of swelling, thus very
well suited for chromatography,

Technical characteristics

- Base material high purity polysty-
rene-divinylbenzene copolymers (PS/

Recommended application
- Removal of interfering compounds
- Improves chromatographic separa-

reliable function over the whole pH
range from 0-14

100 pm

- Different modifications for different
applications from the elimination of
nonpolar compounds up to the
removal of specific polar components

Properties of the individual modifications

PS-RP  hydrophobic PS/DVB copolymer

PS-OH-  strong PS/DVB anion exchanger, OH- form
capacity 0.6 meqg/g

PS-H* strong PS/DVB cation exchanger, H* form
capacity 2.9 meqg/g

PS-Mix  mixture of PS-OH- and PS-H*

PS-Ag*  strong PS/DVB cation exchanger, Ag* form

PS-Ba?*  strong PS/DVB cation exchanger, Ba?* form

DVB), pore size 100 A, particle size

tion, if the interfering components
overlap with the analyte in the
chromatogram

- Improves lifetime of the chromato-
graphic column, since interfering
components can irreversibly block the
column packing

- Enrichment of the analytes

removal of organic interfering components from water

removal or concentration of anions from water
increasing the pH value in acidic samples

removal or concentration of cations from water
decreasing the pH value of basic samples

desalting of water
removal of halide ions from water
removal of sulfate ions from water

Removal of halides from aqueous samples shown for the trace analysis of
nitrate besides an excess of chloride or bromide

MN Appl. No. 301930/302750

Compounds investigated:
20 ppm nitrate besides 2500 ppm chloride or 500 ppm bromide

Column type:

U CHROMAFIX® PS-Ag* (M) 0.8 mL, min. 250 mg
REF 731865

Column conditioning: 1 mL dist. water

Ordering information

Sample application and Elution:

apply 4 x 1 mL sample fractions to the cartridge, discard 1% mL, collect 2™,
39 and 4" mL separately

Further analysis: HPLC with column 250 x 4 mm NUCLEOSIL® Anion II;
eluent 2 mmol/L potassium hydrogen phthalate pH 6, 2 mL/min; de-
tection: indirect UV, 280 nm (see applications 110440 and 110450 at
www.mn-net.com/apps)

Adsorbent weight — 3 mL/ 6mL/ 6 mL/
Phases 3 mL/200 mg 500 mg 500 mg 900 mg Pack of
CHROMABOND® PS polypropylene columns
PSR o 130765 730692 730693 o S . .30
PSOn .....7308%6 ... 730344 730378 . S . %0
PS-H ....T308%0 ... 730376 730877 o S . .30
PS-Mix 730394 730310 30
Minimum Minimum Minimum
ﬁ adsorbent adsorbent adsorbent
Phases Size S weight — Size M weight — Size L weight — Pack of
CHROMAFIX® PS cartridges
PSR ol I3I8TT 60 mg 731875 180mg . . .50
PS-OH~ 731868 70 mg 731860 180 mg 731862 510 mg 50
PSH ...781867 . 90mg 731861 220mg 781863 620mg 50
PSMX ol 731909 TOMMG e B . 20
PS-Ag” . ....T318686 100 mg 731865  ...2%0mg .. . .50
PS-Ba?* 731871 100 mg 731870 250 mg 50
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CHROMABOND® C,4 ec/Cyg ec f (f = fast flow) octadecy! silica, endcapped

Key features Technical characteristics Recommended application

- Very nonpolar, hydrophobic interac- - Base material silica, pore size 60 A, - Nonpolar compounds
tions with a wide variety of organic particle size 45 um for Cy5 €c, aflatoxins, amphetamines, antibiotics,
compounds 100 um for C,g ec f (for fast flow), antiepileptics, barbiturates, caffeine,

- Advantageous for the clean-up of specific surface 500 m?/g, pH stability drugs, preservatives, fatty acids,
samples with large structural variations 2-8 nicotine, PAHS, ‘pes’Ficides, PCBs,
(polarity differences) - Octadecyl phases, endcapped, heavy metals, vitamins

carbon content 14 % - Very well suited for desalting of
samples

- Cyg ec f for viscous samples

Ordering information
Adsorbent weight —

Volume 100 mg 200 mg 500 mg 19 29 59 109 Pack of
CHROMABOND® C,4 ec polypropylene columns
Lamk S A L0 T . S
sml 80408 20
Ao ORI £ ... - SO
70 mL 730259 10
CHROMABOND® C4 ec polypropylene columns - BlGpacks
6 mL 730014.250  730015.250 250
CHROMABOND® C;4 ec glass columns
6 mL 730014G 730015G 30
CHROMABOND® LV-C5 ec
15 mL 732012 732013 30
Size — S M L
Minimum adsorbent weight — 90 mg 230 mg 630 mg Pack of
CHROMAFIX® C,5 ec cartridges
731804 731805 731806 50
96 x 25 mg 96 x 50 mg 96 x 100 mg Pack of
CHROMABOND® MULTI 96 C45 ec
738011.025M 738011.050M 738011.100M 1
CHROMABOND® C,4 ec adsorbent
730611 100 g
Adsorbent weight —
Volume 100 mg 200 mg 500 mg 19 29 59 109 Pack of
CHROMABOND® C;4 ec f polypropylene columns (fast flow)
3mL 730269 730018 50
6 mL 730016 730010 30

CHROMABOND® C,4 ec f adsorbent (fast flow)

730613 100 g
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CHROMABOND® C,4/Cyg f (f = fast flow) octadecyl silica

Key features Technical characteristics Recommended application

- Similar to G5 ec, however possesses - Base material silica, pore size 60 A, - Nonpolar compounds, pesticides
more free silanols (SiOH), which allow particle size 45 um for Cyg, 100 um - Cyg f for viscous samples
secondary interactions with polar for C4g f (for fast flow), specific
groups of the analytes surface 500 m?/g, pH stability 2-8

- Octadecyl phases, not endcapped,
carbon content 14 %

Ordering information
Adsorbent weight —

Volume 100 mg 200 mg 500 mg 19 29 59 109 Pack of
CHROMABOND® C;4 polypropylene columns
Lomh S eodB0004 o TB0008 e dBO1B0 e ————
sml B .M8Q028 .29
Aomb .. S ORI £ ... SRR - S
70 mL 730261 10
CHROMABOND® C,4 polypropylene columns - BlGpacks
6 mL 730004.250  730005.250 250
CHROMABOND® C;4 glass columns
6 mL 730004G 730005G 30
CHROMABOND® LV-Cg
15 mL 732002 30
Size — S M L
Minimum adsorbent weight — 90 mg 200 mg 560 mg Pack of
CHROMAFIX® C,; cartridges
731801 731802 731803 50
96 x 25 mg 96 x 100 mg Pack of
CHROMABOND® MULTI 96 Cg
738001.025M 738001.100M 1
CHROMABOND® C,4 adsorbent
730602 100 g
Adsorbent weight —
Volume 100 mg 200 mg 500 mg 19 29 59 109 Pack of
CHROMABOND® C,, f polypropylene columns (fast flow)
3mL 730402 730008 50
6 mL 730403 730009 30
CHROMABOND® C,, f adsorbent (fast flow)
730612 100g

For further applications on CHROMABOND® phases visit our online application database at www.mn-net.com/apps
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CHROMABOND® C,4 Hydra octadecy! silica for polar analytes

Key features Technical characteristics Recommended application

- Special octadecyl phase for polar - Base material silica, pore size 60 A, - Polar compounds like pesticides and
analytes, not endcapped, carbon particle size 45 pym, specific surface their polar degradation products,
content 15 % 500 m?/g, pH stability 2-8 phenols, phenoxycarboxylic acids

Pesticides from water
MN Appl. No. 302060
Compounds investigated: triazines and carboxylic amides

Column type:

U CHROMABOND® G, Hydra, 6 mL, 2 g
REF 730301

Sample pretreatment: adjust 1000 mL water to pH 7-8 with diluted NHz and add 100 pL of the internal standards (1 pg/L).

Column conditioning: 2 x 5 mL methanol, then 2 x 5 mL dist. water

Sample application: force or aspirate the sample through the column. Then dry for 2 h with 2 bar N,.

Elution: slowly aspirate 10 mL methanol through the column. Evaporate the eluate to dryness in a tapered flask with a rotation evaporator at 30 °C and store

in a refrigerator for ~15 min. Redissolve the residue in 200 pL cold, fresh n-hexane and transfer the solution to a conic HPLC vial (e.g., REF 702891). Store

the solution in a refrigerator until chromatography.

Recovery rates: between 95 and 100 %

Further analysis: GC with OPTIMA® 6-3 or OPTIMA® 5-6 (e.g., application 250420) or HPLC in accordance with EN ISO 11369: 1997 on

NUGCLEOSIL® 120-3 C,4 (application 110880)

Ordering information
Adsorbent weight —

Volume 50 mg 100 mg 200 mg 500 mg 19 249 3g Pack of
CHROMABOND® C,4 Hydra polypropylene columns
L 73024 e 80205 e PSS 100. .o
8L 730296 30297 780298 0
6 mL 730299 730300 730301 730302 30
CHROMABOND® C,4 Hydra glass columns
e s ———————— 730296G || 7S0297G | TB02GBG e 90
6 mL 730299G 730300G 30
CHROMABOND® LV-C,g Hydra
15 mL 732295 30
Size — S M L
Minimum adsorbent weight — 90 mg 230 mg 640 mg Pack of
CHROMAFIX® C,g Hydra cartridges
731730 731731 731732 50
96 x 100 mg Pack of

CHROMABOND® MULTI 96 C15 Hydra
738294.100M 1

CHROMABOND® C, adsorbent

730628 100 g

For further applications on CHROMABOND® phases visit our online application database at www.mn-net.com/apps
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CHROMABOND® Cg octyl silica

Key features Technical characteristics
- Base material silica, pore size 60 /&,

- Similar to C4g, however slightly more

polar particle size 45 um, specific surface

- Secondary interactions with polar
compounds are more pronounced

Ordering information
Adsorbent weight —

500 m?/g, pH stability 2-8

- Octyl phase, not endcapped, carbon
due to shorter alkyl chains content 8 %

Recommended application
- Pesticides, PCBs

Volume 100 mg 200 mg 500 mg 19 Pack of
CHROMABOND® Cg polypropylene columns
e TB00 e OO
Lreeoe 780023 e 50
730024 730134 30
CHROMABOND® Cj glass columns
6 mL 730024G 30
CHROMABOND® LV-Cq
15 mL 732023 30
Size — M
Minimum adsorbent
weight — 210 mg Pack of
CHROMAFIX® Cg cartridges
731808 50
96 x 100 mg Pack of
CHROMABOND® MULTI 96 Csg
738021.100M 1
CHROMABOND® C, adsorbent
730601 100 g
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CHROMABOND® C, butyl silica

Key features Technical characteristics Recommended application

- Slightly more polar than C,g or Cg, due - Base material silica, pore size 60 A, - Compounds, which are too strongly
to shorter alkyl chains the silica particle size 45 pym, specific surface retained on C4g or Cg €.9., analgetics
surface is not completely shielded 500 m?/g, pH stability 2-8 from blood

Ordering information

- Butyl phase, not endcapped, carbon
content 7 %

Volume Adsorbent weight — 100 mg 500 mg Pack of
CHROMABOND® C, polypropylene columns
A e F 022D . 100
3mL 730227 50
Size — S M
Minimum adsorbent
weight — 80 mg 200 mg Pack of
CHROMAFIX® C, cartridges
731740 731741 50
CHROMABOND® C, adsorbent
730651 100 g
Glass columns, LV columns and MULTI 96 on request.
CHROMABOND® C, dimethyl silica
Key features Technical characteristics Recommended application
- Similar to G, - Base material silica, pore size 60 A, - e.g., antiepileptics from plasma
particle size 45 pm, specific surface
500 m?/g, pH stability 2-8
- Dimethyl phase, not endcapped,
carbon content 4 %
Ordering information
Adsorbent weight —
Volume 100 mg 500 mg 19 Pack of
CHROMABOND® C, polypropylene columns
Amb 730169 . . 00
Ssmh B . 30221, . . 80
6 mL 730409 730410 30
CHROMABOND® C, adsorbent
730652 100 g

Glass columns, LV columns, CHROMAFIX® cartridges and MULTI 96 on request.
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CHROMABOND® CgH; €C cyclohexy! silica, endcapped

Key features Technical characteristics Recommended application
- Alternative phase for the midpolar - Base material silica, pore size 60 A, - Phenols from water
range particle size 45 pm, specific surface . Chloroanilines from waste water

500 m?/g, pH stability 2-8

- Cyclohexyl phase, endcapped,
carbon content 9 %

Comparison of different phases for phenol analysis
MN Appl. No. 302150
Compounds investigated: phenol, 2,4-dinitrophenol, pentachlorophenol

Column types: 100
U CHROMABOND® Cg, 6 mL, 2000 mg .

REF 730130

CHROMABOND® CgHj, ec, 6 mL, 2000 mg 60

REF 730469 40

Column conditioning: 10 mL acetone, 10 mL methanol, and 10 mL dist. water (pH 2)
Sample application: aspirate the sample through the column.

20

- Anthelmintics from tissue

W phenol
2,4-dinitrophenol
| pentachlorophenol

Elution: 10 mL methanol Cis CgHi ec

Ordering information
Adsorbent weight —

Volume 500 mg 19 Pack of
CHROMABOND® Cg¢H;4 ec polypropylene columns
3mL 730442 50
o g T 0
CHROMABOND® C¢H,; ec adsorbent

730631 100 g

Glass columns, LV columns, CHROMAFIX® cartridges and MULTI 96 on request.
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CHROMABOND® CgHs phenyl silica

Key features Technical characteristics Recommended application
- Polarity similar to Cg - Base material silica, pore size 60 /&, - Aflatoxins, caffeine, phenols
- In addition to hydrophobic interactions particle size 45 um, specific surface

more selective adsorption is possible 500 m?/g, pH stability 2-8

by -1t interactions due to the electron - Phenyl phase, carbon content 8 %

density of the phenyl ring.

Flavor compounds from brandy
MN Appl. No. 300170
Compounds investigated: asarone, quinine, coumarin, quassin

Column type:

U CHROMABOND® CgHs, 6 mL, 1000 mg
REF 730412

Sample pretreatment: mix 10 mL sample with 90 mL water and 10 g sodium chloride and adjust to pH 7 with 0.1 mol/L sodium hydroxide solution

Column conditioning: 10 mL methanol, then 10 mL dist. water

Sample application: slowly force or aspirate the sample through the column

Column washing: 2.5 mL water, then 2.5 mL pentane

Elution: 1) 2 x 2.5 mL pentane — diethyl ether (7:3, v/v): asarone, coumarin
2) 10 mL 1 mol/L basic methanol — diethyl ether (9:1, v/v): quinine
3) 5 mL chloroform: quassin

Ordering information
Adsorbent weight —

Volume 100 mg 200 mg 500 mg Pack of
CHROMABOND® CgHs polypropylene columns
Amb 730083 00
3mL 730411 730084 50

CHROMABOND® CgH; adsorbent

730606 100 g

Glass columns, LV columns, CHROMAFIX® cartridges and MULTI 96 on request.

For further applications on CHROMABOND® phases visit our online application database at www.mn-net.com/apps
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CHROMABOND® SiOH unmodified silica

Key features Technical characteristics Recommended application
- Very polar . Unmodhiied, weakly acidic silica, pore - Aflatoxins, chloramphenicol, pesti-
- Adsorbs humidity from air, for this size 60 A, particle size 45 um, cides, steroids, vitamins

reason it should be kept well closed specific surface 500 m?/g, pH stability

and if necessary dried before use 2-8

- Due to its high affinity for polar
compounds it should not be condi-
tioned with polar (e.g., methanol) or
water-containing solvents.

Ordering information
Adsorbent weight —

Volume 100 mg 200 mg 500 mg 19 249 59 10¢g 509 Pack of
CHROMABOND® SiOH polypropylene columns
B e SO D SOOLD L ISO10T .
AL 180406 %0
L, 730072 1O
150 mL 730473 10
CHROMABOND® SiOH polypropylene columns - BlGpacks
LA Lo 2/
6 mL 730075.250 730107.250 250
CHROMABOND® SiOH glass columns
6 mL 730070G 730075G 730107G 30
CHROMABOND® LV-SiOH
15 mL 732072 732073 30
Size —» S M L
Minimum adsorbent weight — 60 mg 190 mg 490 mg Pack of
CHROMAFIX® SiOH cartridges
731828 731829 731830 50
96 x 100 mg Pack of
CHROMABOND® MULTI 96 SiOH
738071.100M 1
CHROMABOND® SiOH adsorbent
730608 100 g

For further applications on CHROMABOND® phases visit our online application database at www.mn-net.com/apps
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CHROMABOND® NH, aminopropy! silica

Key features Technical characteristics Recommended application

- Polar, weak anion exchanger - Base material silica, pore size 60 /&, - Trace elements, lipids
particle size 45 um, specific surface
500 m?/g, pH stability 2-8
- Aminopropyl phase, carbon content
3.5%

Metals: trace elements from water
MN Appl. No. 301910
Compounds investigated: Al, Be, Cu, Cr(VI), Mo(VI), V(V))
Column type:
U CHROMABOND® NH,, 3 mL, 500 mg
REF 730033

Sample pretreatment:
mix 100 mL water sample with 5 mL 0.001 % alizarinsulfonic acid solution and adjust to pH 5.5 with acetic acid or sodium acetate

Column conditioning: 2 column volumes 1 mol/L nitric acid, then 2 column volumes dist. water
Sample application: force or aspirate sample through the column with 3-4 mL/min

Column washing: 2 mL dist. water; dry column under vacuum for 4 min

Elution: 2 column volumes 2 mol/L nitric acid

Ordering information
Adsorbent weight —

Volume 100 mg 200 mg 500 mg 19 Pack of
CHROMABOND® NH, polypropylene columns
o mb ....rs0081 L 0
L3mb — JOOAIS T80033 s 80 s
6 mL 730180 730626 30
CHROMABOND® NH, polypropylene columns - BIGpack
3mL 730033.250 250
CHROMABOND® NH, glass columns
_8mL — S 780033G S0
6 mL 730180G 730626G 30
CHROMABOND® LV-NH,
15 mL 732033 30
Size — S
Minimum adsorbent
weight — 70 mg Pack of
CHROMAFIX® NH, cartridges
731813 50
96 x 100 mg Pack of
CHROMABOND® MULTI 96 NH,
738031.100M 1
CHROMABOND® NH, adsorbent
730603 100g
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CHROMABOND® OH (Diol) diol silica

Key features Technical characteristics Recommended application

- Polar, properties similar to SiOH - Base material silica, pore size 60 /&, - Antibiotics, prostaglandins
particle size 45 pym, specific surface
500 m?/g, pH stability 2-8

- Diol phase, carbon content 5.5 %

Ordering information
Adsorbent weight —

Volume 100 mg 200 mg 500 mg Pack of
CHROMABOND® OH (Diol) polypropylene columns
Ak 730051, - - 00
Bl - 730417, 730053 50
6 mL 730418 30

CHROMABOND® OH (Diol) adsorbent

730605 100 g
Glass columns, LV columns, CHROMAFIX® cartridges and MULTI 96 on request.
CHROMABOND® CN cyanopropy silica
Key features Technical characteristics Recommended application
- In addition to weak hydrophobic - Base material silica, pore size 60 A - Cyclosporins, carbohydrates
interactions selective interactions are particle size 45 pm, specific surface
possible due to the high electron 500 m?/g, pH stability 2-8
density of the CN group. - Cyanopropyl phase, carbon content
- Polar to midpolar 5.5%
Ordering information
Adsorbent weight —
Volume 100 mg 200 mg 500 mg Pack of
CHROMABOND® CN polypropylene columns
Ame 730061 . . 00
L B . 730420 . 730063 . 80
6 mL 730421 30
CHROMABOND® CN adsorbent
730607 100 g

Glass columns, LV columns, CHROMAFIX® cartridges and MULTI 96 on request.

For further applications on CHROMABOND® phases visit our online application database at www.mn-net.com/apps
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CHROMABOND® HILIC 2zwitterionic polar phase with ammonium sulfonic acid modification

Technical characteristics

- Basic material silica, pore size 60 A particle size 45 pm,
specific surface 500 m?/g, pH stability 2-8

Hydrophilic interaction liquid chromatography

A water-rich layer is formed on the surface of the adsorbent,
which enables stronger interactions for polar than for nonpolar
analytes. Thus polar analytes are more strongly retained than
nonpolar compounds. This behavior is inverse (orthogonal) to

RP materials like, e.g., CHROMABOND® C,; ec.

In HILIC-HPLC (e.g., NUCLEODUR® HILIC) increase of the por-
tion of water in the eluent results in reduction of the retention
times — consequently enrichment in SPE is the more difficult, the
higher the portion of water in the sample matrix. Elution of the

analytes is achieved with water.

Standard protocol
MN Appl. No. 305580

Column type:

U CHROMABOND® HILIC, 3 mL, 500 mg
REF 730593

Sample pretreatment: A high part of acetonitrile in the sample is recom-

mended. Aqueous samples must be diluted with acetonitrile (recom-

mendable: water — acetonitrile (1:3, v/v). Dioxane or THF can be used

instead of acetonitrile.

Column conditioning: 1 mL water (Do not let run the column dry!)

Equilibration: 6 mL acetonitrile or the organic solvent, dilute the sample

Sample application: prepared sample is passed dropwise through the

column

Column washing: if necessary 0.5-2 mL acetonitrile or the organic

solvent, dilute the sample

Elution: 1-2 mL water (dependent on analyte)

Further analysis: if necessary, evaporate and redissolve in a suitable

solvent; HPLC or GC

Ordering information

Recommended application

- Polar organic acids and bases, polar natural compounds,
nucleosides, oligonucleotides, amino acids, peptides,
water-soluble vitamins

CH,
P N

SiO,

S0,©
CHj

Creatinine and creatine from water: variation of the organic solvent
MN Appl. No. 305590

Column type:

U CHROMABOND® HILIC, 3 mL, 500 mg
REF 730593

Sample pretreatment: 250 pL of aqueous sample are diluted with

750 pL tetrahydrofurane, 1,4-dioxane or acetonitrile

Column conditioning: 1 mL water (Do not let run the column dry!)

Equilibration: 5 mL tetrahydrofurane, 1,4-dioxane or acetonitrile

Sample application: prepared sample is passed dropwise through the
column

Column washing: 3 x 1 mL tetrahydrofurane, 1,4-dioxane or acetonitrile
Elution: 1 mL water

Further analysis: HPLC with NUCLEODUR® HILIC according to MN Appl.
No. 122990 (injection volume: 5 pL)

Recovery rates [ %]

Compound o)\| JI\Jﬂ-l
HO.
N™ "NH
HN)}/N\ \c[)l/\' 8
uM CHs CH,
Creatinine Creatine
Tetrahydrofurane 105 % 101% 77777
l4-dioxane 8% LBR
Acetonitrile 0% 97 %

Adsorbent weight —

Volume 500 mg 19 Pack of
CHROMABOND® HILIC polypropylene columns
3mL ) 730593 e B 50
6 mL 730594 730596 30
CHROMABOND® HILIC adsorbent

730643 100 g
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CHROMABOND® Alox A/Alox N/Alox B aluminum oxide, acidic, neutral, basic

Key features Technical characteristics
- Alox A: aluminum oxide, acidic pH value 4 + 0.5 - Aluminum oxide, high purity, pore volume 0.90 mL/g,
- Alox N: aluminum oxide, neutral pH value 7 + 0.5 particle size 60-150 um, specific surface 150 m?/g

- Alox B: aluminumoxide, basic pH value 9.5 + 0.5

Ordering information

Adsorbent weight —
Phases Volume 500 mg 19 49 Pack of

CHROMABOND® Alox polypropylene columns
PIOXR e 730452
Alox A
“Alox A
PN DT

Alox N
e e
BOXB BTk SOZD i )
Alox B 730466 730020
g SRR -
CHROMABOND® Alox glass columns
Alox N 6 mL 730139G 30

e 2300506 . %

730017

730446 .
0447 o 130139

CHROMABOND® LV-Alox
AoxA 1B

Alox N
e

732210 30

732091 30

732205 k 30

Size — M L
Minimum adsorbent
Phase weight — 450 mg 1200 mg Pack of

CHROMAFIX® Alox cartridges
Alox N 731844 731845 50

Phases 96 x 100 mg Pack of

CHROMABOND® MULTI 96 Alox
Alox A 738253.100M 1

AonN . . 238051 100M ]

A|oxB . . —38055.100M ]

CHROMABOND® Alox adsorbents
Alox A 730642 100 g

AOXN o T304 _100g o

AloxB 730640 100 g
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CHROMABOND® Florisil® magnesium silicate

Technical characteristics Recommended application
- Matrix magnesium silicate (MgO - SiOH 15:85), high purity, - Organic tin compounds, aliphatic carboxylic acids, PCBs,
particle size 150-250 pm PAHs

Ordering information
Adsorbent weight —

Volume 200 mg 500 mg 19 29 Pack of
CHROMABOND® Florisil® polypropylene columns
Bml ... [380457 8008 20
6 mL 730238 730082 730239 30
CHROMABOND® Florisil® polypropylene columns - BlGpack
6 mL 730082.250 250
CHROMABOND® Florisil® glass columns
6 mL 730238G 730082G 7380239G 30
Size — L
Minimum adsorbent
weight — 700 mg Pack of
CHROMAFIX® Florisil® cartridges
731848 50
CHROMABOND?® Florisil® adsorbent
730622 100 g
LV columns and MULTI 96 on request.
CHROMABOND® PA polyamide 6
Technical characteristics Recommended application
- Matrix polyamide 6, unmodified, high purity, particle size - Flavonoids, PAHs
40-80 um
Ordering information
Adsorbent weight —
Volume 200 mg 500 mg 19 Pack of
CHROMABOND® PA polypropylene columns
B s SOG4, 730126 20, e
6mL 730007 730127 30
Size — S L
Minimum adsorbent
weight — 30 mg 260 mg Pack of
CHROMAFIX® PA cartridges
731849 731851 50
CHROMABOND® PA adsorbent
730660 100 g

Glass columns, LV columns and MULTI 96 on request.
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CHROMABOND® SA benzenesulfonic acid cation exchanger based on silica (SCX)

Key features

- Adsorbent with hydrophobic and -1t
interactions (benzene ring)

- lon exchange of organic compounds
from aqueous matrix

- Elution of interesting compounds with
solvent systems, which compensate
the ionic and nonpolar interactions,
e.g., methanolic HCI

0.5 meqg/q)

Technical characteristics

- Base material silica, pore size 60 /&,
particle size 45 pym, specific surface
500 m?/g, pH stability 2-8, benzene-
sulfonic acid modified silica, strongly
acidic cation exchanger (capacity ~

Recommended application

- Amino acids, amines, chlorophyll,
PCBs

Sulfonamides in meat and kidney
MN Appl. No. 302710

B. Pacciarelli et al., Mitt. Gebiete Lebensm. Hyg. 82 (1991) 45-55
Compounds investigated:

sulfaguanidine, sulfanilamide, sulfadiazine, sulfathiazole, sulfapyridine,
sulfamerazine, sulfamethizole, sulfadimidine, sulfamethoxypyridazine,
sulfachlorpyridazine, sulfadoxine, sulfadimethoxine

Column type:
U CHROMABOND® SA (= SCX), 3 mL, 500 mg
REF 730077
Sample pretreatment: homogenize 10 g sample and 60 mL dichloromethane
—acetone (1:1, v/v) for 30 s with a Polytron. Centrifuge the homogenate for
10 min at 2500 rpm. Filter the organic phase and wash the filter residue with
a little dichloromethane — acetone. Add 5 mL glacial acetic acid to the filtered
extract.
Column conditioning: apply 6 mL hexane and suck air until the column is dry
(10 min). Then apply 6 mL dichloromethane — acetone — glacial acetic acid
(10:10:1, v/v/v). Now the column must not run dry.

Ordering information
Adsorbent weight —

Sample application:

1/10 of the extract volume, flow rate about 2 mL/min; the column must not
run dry

Column washing: 5 mL water, then 5 mL methanol; dry for 10 min under
vacuum. Now suck NHj; gas through the column until the acid is neutralized.
To control the neutralization process, press air through the column: a wet pH
paper should indicate a neutral or basic pH value.

Elution: 3 mL methanol (1-2 mL/min); carefully concentrate the eluate on a
rotation evaporator (40 °C/100 mbar), dissolve the residue in 0.5 mL of 5.5 %
acetonitrile in buffer (1.641 g sodium acetate in 1 L water, adjusted to pH 5
with glacial acetic acid) and centrifuge.

Further analysis: HPLC

Volume 100 mg 200 mg 500 mg 19 Pack of
CHROMABOND® SA polypropylene columns
Amb 730076 B B BRI
AL et 30275 ..730077 I 20
6 mL 730425 730212 30
CHROMABOND® SA polypropylene columns - BIGpack
3mL 730077.250 250
CHROMABOND® LV-SA
15 mL 732083 30
Size — S M L
Minimum adsorbent weight — 80 mg 200 mg 580 mg Pack of
CHROMAFIX® SA cartridges
731831 731832 731833 50
96 x 100 mg Pack of
CHROMABOND® MULTI 96 SA
738141.100M 1
CHROMABOND® SA adsorbent
730609 100 g

Glass columns on request.
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CHROMABOND® SB  quaternary ammonium anion exchanger based on silica (SAX)

Key features Technical characteristics Recommended application

- Not suited for very strong anions such - Base material silica, pore size 60 /&, - Organic acids, caffeine, saccharin
as sulfonic acids because these are particle size 45 um, specific surface
difficult to elute 500 m?/g, pH stability 2-8, silica

modified with quaternary amine,
strongly basic anion exchanger
(capacity ~ 0.3 meqg/g)

Vitamins: folic acid from food (e.g., wheat germs)
MN Appl. No. 300650

Column type:

U CHROMABOND® SB (= SAX), 3 mL, 500 mg
REF 730079

Sample pretreatment: homogenize 10 g food sample in 100 mL 0.01 mol/L phosphate buffer pH 7.4 and filter

Column conditioning: 2 column volumes n-hexane, then 2 column volumes methanol, finally 2 column volumes dist. water

Sample application: force or aspirate 10 mL of the filtrate through the column

Column washing: 2 column volumes dist. water

Elution: 5 mL 10 % sodium chloride in 0.1 mol/L sodium acetate buffer

Ordering information
Adsorbent weight —

Volume 100 mg 200 mg 500 mg 19 Pack of
CHROMABOND® SB polypropylene columns
L3mb R .2 oL S
6 mL 730426 730323 30
CHROMABOND® SB polypropylene columns - BIGpack
3mL 730079.250 250
CHROMABOND® LV-SB
15 mL 732088 30
Size — S M L
Minimum adsorbent weight — 80 mg 180 mg 500 mg Pack of
CHROMAFIX® SB cartridges
731834 731835 731836 50
96 x 100 mg Pack of
CHROMABOND® MULTI 96 SB
738101.100M 1
CHROMABOND® SB adsorbent
730610 100 g

Glass columns on request.
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CHROMABOND® PCA propylcarboxylic acid cation exchanger based on silica (WCX)

Key features Technical characteristics Recommended application

- Weakly acidic cation exchanger (WCX) - Base material silica, pore size 60 A, - Strong cations
particle size 45 pym, specific surface
500 m?/g, pH stability 2-8

- Propylcarboxylic acid modified silica

Ordering information

Adsorbent weight —
Volume 500 mg 19 Pack of

CHROMABOND® PCA polypropylene columns
3mL 730482 50

6 mL 730483 730484 30

15 mL 732482 30

? CHROMABOND® LV-PCA

CHROMABOND® PCA adsorbent

730629 100 g

Glass columns, LV columns, CHROMAFIX® cartridges and MULTI 96 on request.

CHROMABOND® PSA propylsulfonic acid cation exchanger based on silica

Key features Technical characteristics Recommended application
- In contrast to the SA phase no -1t - Base material silica, pore size 60 /&, - Weak cations
interactions particle size 45 pym, specific surface

500 m?/g, pH stability 2-8

- Propylsulfonic acid modified silica,
very strong cation exchanger
(capacity ~ 0.7 meqg/g)

Ordering information
Adsorbent weight —

Volume 100 mg 500 mg 19 Pack of
CHROMABOND® PSA polypropylene columns
Ak 730460 - - - - - 00
Bl - - 730462 - - - 50
6 mL 730464 30

CHROMABOND® PSA adsorbent

730630 100 g

Glass columns, LV columns, CHROMAFIX® cartridges and MULTI 96 on request.

For further applications on CHROMABOND® phases visit our online application database at www.mn-net.com/apps
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CHROMABOND® Drug special silica phase for drug analysis

Technical characteristics Recommended application
- Base material silica, pore size 60 A, particle size 45 pm, - Enrichment of acidic, neutral and basic drugs from urine or
specific, surface 500 m?/g, pH stability 2-8 plasma

- Special bifunctional modification - Cg: RP interaction
SA: strong cation exchanger / benzenesulfonic acid

Drugs from blood serum
MN Appl. No. 302020

W. Weinmann, M. Renz, C. Pelz, P. Brauchle, S. Vogt, S. Pollak, Blutalkohol 35 (1998), 1-9
Compounds investigated: benzoylecgonine, amphetamine, codeine, morphine

Column type:
U CHROMABOND® Drug, 3 mL, 200 mg

REF 730168
Sample pretreatment: 0.1 mL blood serum are mixed with 1.4 mL of a 0.1 mol/L KH,PO, buffer (pH 6) and centrifuged
Column conditioning: 2 mL methanol, then 2 mL 0.1 mol/L KH,PO, buffer (pH 6)

Sample application: slowly force or aspirate the supernatant from the sample pretreatment through the column

Column washing: 2 mL 0.1 mol/L KH,PO, buffer (pH 6), then 1 mL 0.1 mol/L acetic acid, then 2 mL methanol; finally dry the column first by centrifugation
(2 min, 4000 U/min), then under vacuum for 10 min

Elution: 1.5 mL dichloromethane — 2-propanol — 25 % ammonia solution (80:20:2, v/v/v)

Further analysis: HPLC with NUCLEOSIL® 100-5 C,5 AB
(application 110240) or GC/MS after derivatization with perfluoropropanoic acid pentafluoropropanal, e.g., with column OPTIMA® 5 MS, 0.25 um film,
30 m x 0.25 mm ID, (REF 726220.30)

Ordering information
Adsorbent weight —

Volume 100 mg 200 mg 500 mg Pack of
CHROMABOND® Drug polypropylene columns
1mL 730681 100
g e e g
T e g
CHROMABOND® Drug polypropylene columns - BIGpack
3mL 730168.250 250
CHROMABOND® LV-Drug
15 mL 732168 30
96 x 100 mg Pack of

CHROMABOND® MULTI 96 Drug

738161.100M 1

For further applications on CHROMABOND® phases visit our online application database at www.mn-net.com/apps
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CHROMABOND® Drug Il extraction of THC and derivatives, acidic analytes from biological fluids (urine, blood, etc.)

Special phases - pharmac. applications

Key features Technical characteristics Recommended application

- Two primary retention mechanisms - Base material silica, pore size 60 A, - Extraction of THC and derivatives
facilitate use of very strong interfer- particle size 45 pym, specific surface from urine, blood, serum, plasma
ant-eluting solvents, resulting in very 500 m?/g, pH stability 2-8 - Acidic analytes from biological fluids

pure extracts - Special bifunctional modification -
Cg: RP interaction
SB: strong anion exchanger/quater-
nary amine -NRg"

11-nor-A°-THC-carboxylic acid from urine
MN Appl. No. 303880
Compounds investigated: tetrahydrocannabinol, 11-nor-A%-THC-carboxylic acid

Column type:

U CHROMABOND® Drug Il, 3 mL, 200 mg
REF 730680

Sample pretreatment:

add 300 pL 10 mol/L potassium hydroxide solution and internal standard (for GC/MS deuterium labeled 11-nor-A°-THC-carboxylic acid) to 5 mL urine. Vortex
the sample and then hydrolyze at 60 °C for 15 min. Cool sample and add 200 pL glacial acetic acid and 2 mL 50 mmol/L ammonium acetate solution. If
necessary, adjust sample pH to 6-7.

Column conditioning:

2 mL methanol, 2 mL dist. water; equilibrate column with 2 mL 50 mmol/L ammonium acetate buffer

Sample application: slowly force or aspirate the sample through the column (1-2 mL/min)

Column washing: elute interferants with 10 mL methanol — water (1:1, v/v); dry the column for 10 min at high vacuum; further wash the column with 2 mL
acetonitrile and dry for another 2 min

Elution: elute THC metabolites with 3 mL hexane — ethyl acetate — glacial acetic acid (75:25:1, v/v/v)
Recovery rates: 70-80 %

Further analysis: we recommend GC/MS on an OPTIMA® 5 MS column after derivatization with 50 pL SILYL-991 (REF 701480; BSTFA — TMCS 99:1) at
70 °C for 20 min; inject 1-2 pL onto the GC column.

Ordering information
Adsorbent weight —

Volume 100 mg 200 mg 500 mg Pack of

CHROMABOND® Drug Il polypropylene columns

b 180685 00
Smb 730680 730686 L0
6 mL 730683 30

CHROMABOND® LV-Drug II
15 mL 732681 30

96 x 100 mg Pack of

CHROMABOND® MULTI 96 Drug I
738680.100M 1

For further applications on CHROMABOND® phases visit our online application database at www.mn-net.com/apps
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CHROMABOND® Tetracycline special phase for enrichment of tetracyclines

Key features Recommended application
- Silica phase with special C;g modification, tested for - Tetracyclines from biological samples
tetracyclines

- Constant recovery rates for the title compounds (every batch
individually tested)

Tetracyclines from musculature
MN Appl. No. 302030
Private communication of Mr. Lippold, Chemisches Landesuntersuchungsamt (Chem. Research Agency) Freiburg, Germany

Compounds investigated: tetracycline, oxytetracycline, chlorotetracycline Column washing: 2 mL dist. water (removal of Cu ions), 2 mL n-hexane

(100-500 mg/kg) Elution: 7.5 mL methanol into a 25-mL tapered flask. Add 1 mL of an
Column type: ethylene glycol — methanol mixture (22 g ethylene glycol filed up to 100 mL

U CHROMABOND® Tetracycline, 6 mL, 500 mg with methanol) and evaporate to dryness with a rotation evaporator (max.
REF 730315 40 °C). Fill up the residue to 400 mL with 0.1 mol/L Mcllvain-EDTA buffer

(62.5 g citric acid - H,0, 44.5 g Na,HPO, - H,O and 93 g Titriplex Il dissolved
in 2.5 L dist. water, adjusted to pH 4 with NaOH).

Recovery rates: tetracycline, chlorotetracycline ~50-70 %,

oxytetracycline ~60-80 %

Sample pretreatment: see detailed description in appl. 302030 at
www.mn-net.com/apps

Column conditioning: 1 column volume methanol, 1 column volume dist.
water, then 1 column volume EDTA — succinate buffer
CAUTION: DO NOT LET THE COLUMN RUN DRY! Further analysis: HPLC with column 250 x 4 mm NUCLEOSIL® 100-5 C;5 HD

Sample application: force or aspirate 50 mL of the eluate from the sample (application 110710)

pretreatment through the CHROMABOND® column

Ordering information

Adsorbent weight —
Volume 500 mg Pack of

CHROMABOND® Tetracycline polypropylene columns
6 mL 730315 30

Product for research purposes only (see page 395)
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CHROMABOND® HR-P-AOX AOX from waters with high salt loads (DIN 38409 — H22)

Technical characteristics Recommended application

- Special PS/DVB phase - Extraction of AOX (adsorbable organically bonded halogens)
from waters containing high salt loads or organic pollutants
in accordance with DIN 38409 — H22

AOX from water (DIN 38409 — H22)
MN Appl. No. 302080

Column type: Column washing: 50 mL nitrate rinsing solution (dissolve 17 g NaNOs in
U CHROMABOND® HR-P-AOX, 6 mL, 500 mg 100 mL dist. water, add 1.4 mL HNOz; 10 mol/L, fill up to 1000 mL; take

REF 730111.A0X 50 mL and fill to 1000 mL with dist. water). Discard the flowthrough.
Column conditioning: 5 mL methanol, 10 mL dist. water Elution: slowly aspirate 1 x 1 mL, then 1 x 4 mL methanol and 10 mL dist.
Do not let the column run dry! water through the column.

T ) - I Collect eluates in 100 mL volumetric flask and fill to 100 mL with dist. water.
Sample application: force or aspirate 100 mL original or diluted sample

(pH 1) through the column (3-5 mL/min). Do not let the column run dry!

Ordering information
Adsorbent weight —

Volume 200 mg 500 mg Pack of
CHROMABOND® HR-P-AOX polypropylene columns
6 mL 730119.A0X 730111.AOX 30

CHROMABOND® C,4 PAH octadecyl silica for PAH analysis

Technical characteristics Recommended application

- Base material silica, pore size 60 A, particle size 45 ym, - PAHs from water
specific surface 500 m?/g, pH stability 2-8

- Special octadecyl modification for the enrichment of PAHSs,
not endcapped, carbon content 14 %

PAHs from water
MN Appl. No. 301250

Column type: Elution: elute with 4 mL acetonitrile — benzene (3:1, v/v) and then evaporate
U CHROMABOND® C,g PAH, 6 mL, 2 g or fill up to the volume required

REF 730166 Recovery rates (50 ng/L per component): Naphthaline 87 %,

Sample pretreatment: mix 1000 mL water sample with 10 mL methanol ~ Acenaphthylene 89 %, Acenaphthene 90 %, Fluorene 82 %, Phenanthrene
Column conditioning: 1 column volume methanol, then 1 column volume 85 %, Anthracene 90 %, Fluoranthene 89 %, Pyrene 89 %, Benz[alanthracene
dist. water 87 %, Chrysene 95 %, Benzo[b]fluoranthene 91 %, Benzo[K]fluoranthene
Sample application: aspirate 1000 mL water sample through the column 89 %, Benzo[a]pyrene 90 %, Dibenzlah]anthracene 97 %, Benzo[ghilperylene

(~ 15-20 mL/min), then dry column (stream of nitrogen or 24 h in a desicca- 91 %, Indeno[1,2,3-cd]pyrene 96 %
tor over P,Os)

Ordering information
Adsorbent weight —

Volume 29 Pack of
CHROMABOND® C,5 PAH polypropylene columns
6 mL 730166 30
CHROMABOND® C,g PAH glass columns
6 mL 730166G 30
CHROMABOND® C,4 PAH adsorbent

730616 100 g
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CHROMABOND® NH,/C,g combination phase for PAH analysis

Key features

- Special combination phase:
Aminopropyl phase for removal of interfering humic acids

Recommended application
- PAHs from water containing humic acids

PAHSs from water containing humic acids

octadecyl phase for the enrichment of PAHs
MN Appl.

Column type:

U CHROMABOND® NH,/C1s, 6 mL, 500 mg/1 g glass column

REF 730620G

Sample pretreatment: mix 500 mL water sample with 25 mL 2-propanol

Column conditioning: 10 mL dichloromethane, 10 mL methanol, then 10 mL

dist. water — 2-propanol (9:1, v/v)

Sample application: aspirate 500 mL prepared water sample through the

column (~ 5 mL/min)

Ordering information

No. 301260
Column washing: 2 mL dist. water — 2-propanol (9:1, v/v), then dry column
(about 20 min, vacuum)
Elution: 4 x 0.5 mL CH,Cl, (let percolate first 0.5 mL into the column packing

without vacuum, then apply light vacuum), if necessary evaporate in a stream
of N, and fill up with a suitable solvent

Adsorbent weight —

Volume 500/500 mg 500 mg/1g Pack of
CHROMABOND® NH,/C,5 polypropylene columns

6 mL 730618 730620 30
CHROMABOND® NH,/C5 glass columns

6 mL 730618G 730620G 30

CHROMABOND® CN/SiOH combination phase for PAH analysis

Key features

- Cyanopropyl phase for selective adsorption of polycyclic
aromatics via -1t interactions

Recommended application

- Extraction of the 16 PAHs according to EPA from soil
samples

PAHSs from soil

- Unmodified silica phase for removal of polar compounds
Column type:
CHROMABOND® CN/SIOH, 6 mL, 500/1000 mg

U REF 730135

Sample pretreatment: dry 30 g soil with sodium sulfate and reflux 4 h with
250 mL petroleum ether in a Soxhlet extractor. For low PAH contents (color-
less or weakly colored extracts) concentrate extract to 1/10 of its volume in a
rotation evaporator.

Column conditioning: 4 mL petroleum ether

Ordering information

MN Appl. No. 301310

Sample application: aspirate 20 mL of the extract through the column
Column washing: 2 mL petroleum ether

Elution: 2 x 2 mL acetonitrile — toluene (3:1, v/v), then evaporate or fill to the
volume required

Further analysis: HPLC, e.g., with column 100 x 4 mm NUCLEODUR® C,g
PAH, 3 um, REF 760783.40 according to application 123820 (see page 227)
For recovery rates see application 301310 at www.mn-net.com/apps

Adsorbent weight —

Volume 500 mg/1g Pack of
CHROMABOND® CN/SiOH polypropylene columns

3mL 730112 50
i g 0
CHROMABOND® CN/SiOH glass columns

6 mL 730135.250 250
CHROMABOND® CN/SiOH glass columns - BIGpack

6 mL 730135G 30
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CHROMABOND® Na,SO,/Florisil® hydrocarbons from water in accordance with DIN H-53 / 1SO DIS 9377-4

Key features Recommended application
- Special combination phase of sodium sulfate and Florisil® - Hydrocarbons from drinking, surface and waste waters

Hydrocarbons from water
MN Appl. No. 302090

Column type:

U CHROMABOND® Na,SO,/Florisil®, 6 mL, 2 g/2 g glass column
REF 730249G

Internal standard solution: dissolve 20 mg n-tetracontane (C,oHg,) in petroleum ether, add 20 mL n-decane (C4oH,,) and fill up to one liter with petroleum

ether. For the preparation of the extraction solution dilute standard solution 1:10 with petroleum ether.

Sample pretreatment: adjust 900 mL water (10 °C) with HCI (12 mol/L) to pH 2 and add 80 g MgSQO,. Add 50 mL of the extraction solution, close the bottle
and stir the suspension intensely for 30 min. Add enough dist. water to separate the organic from the aqueous phase.
Column conditioning: 5 mL petroleum ether

Sample application: slowly aspirate or force the sample through the column

Elution: wash with 10 mL petroleum ether. Evaporate the combined solution from sample application and elution to 1 mL at about 75 °C. If necessary, fill up
to 1 mL again. (If the hydrocarbon content is high, evaporation to 1 mL may not be necessary.)

Recovery rates: must be > 80 % for n-tetracontane

Ordering information
Adsorbent weight —

Volume 2g/2g Pack of
CHROMABOND® Na,SO,/Florisil® polypropylene columns

6 mL 730249 30
CHROMABOND® Na,SO,/Florisil® glass columns

6 mL 730249G 30
CHROMABOND® Na,SO,/Florisil® glass columns - BIGpack

6 mL 730249G.250 250

cHROMABOND
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CHROMABOND® NAN special phase for PCB analysis

Key features Recommended application
- N: sodium sulfate for removal of trace water - Extraction of PCBs from sludge

- A: SIOH/AgNO; phase for removal of sulfur, sulfur-containing
and polar compounds

PCB from sludge
MN Appl. No. 301400

Compounds investigated: polychlorinated biphenyls (PCB) Column conditioning: 10 mL n-hexane
This method can also be used for soil samples. Sample application: aspirate 2 mL extract into the column
U Column type: Elution: slowly aspirate 40 mL n-hexane through the column with light
CHROMABOND® NAN, 6 mL, 700/2000/700 mg vacuum, then evaporate and fill to 5 mL with n-hexane
REF 730149 Recovery rates: PCB-28 104 %, PCB-52 100 %, PCB-101 99 %,
Sample pretreatment: PCB-138 98 %, PCB-153 101 %, PCB-180 98 %, PCB-209 104 %

extract 2 g lyophilized sludge with 70 mL n-hexane, evaporate extract and fill
to 10 mL with n-hexane

Ordering information
Adsorbent weight —

Volume 400/1400/400 mg 700/2000/700 mg Pack of
CHROMABOND® NAN polypropylene columns

s mlL 80108 50

6 mL 730149 30
CHROMABOND® NAN polypropylene columns - BIGpack

6 mL 730149.250 250
CHROMABOND® NAN glass columns

6 mL 730149G 30

CHROMABOND® NAN adsorbent*

730619 100 g

* This product contains harmful substances which must be specially labeled as hazardous. For detailed information please see SDS.

For further applications on CHROMABOND® phases visit our online application database at www.mn-net.com/apps
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CHROMABOND® SA/SiOH combination phase for PCB analysis

Key features Recommended application

- SA: strongly acidic cation exchanger based on silica with - Extraction of PCBs from waste oil (hexane extract)
benzenesulfonic acid modification

- SiOH: unmodified silica for removal of polar compounds

PCB from waste oil
MN Appl. No. 301390

Column type: Elution: aspirate or force another 2 x 500 pL n-hexane through the column;
CHROMABOND® SA/SIOH, 3 mL, 500/500 mg collect all n-hexane fractions and if necessary adjust concentration for sub-
REF 730132 sequent analysis by either evaporating n-hexane in a stream of nitrogen or by

dilution with n-hexane

Recovery rates: PCB-28 97 %, PCB-52 96 %, PCB-101 95 %,
PCB-138 90 %, PCB-153 95 %, PCB-180 96 %, PCB-209 100 %

Column conditioning: 1 mL n-hexane

Sample application: apply 250 uL waste oil sample to the column and aspi-
rate or force it into the adsorbent with 2 x 1 mL n-hexane

Ordering information

Adsorbent weight —
Volume 500/500 mg Pack of
CHROMABOND® SA/SiOH polypropylene columns
3mL 730132 50
6 mL 730235 30
CHROMABOND® SA/SiOH polypropylene columns - BlGpack
3mL 730132.250 250

For further applications on CHROMABOND® phases visit our online application database at www.mn-net.com/apps

PCBs can be separated successfully with e.g., OPTIMA® XLB (see page 317).
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CHROMABOND® SiOH-H,S0O,/SA combination phase for PCB analysis

Key features Recommended application

- SIOH-H,SO,: H,SO,-impregnated silica phase for oxidation - Extraction of PCBs from oil with reference to German
of accompanying compounds to ionic and/or polar industrial standard DIN 51527, part 1
compounds

- SA: strongly acidic cation exchanger based on silica with
benzenesulfonic acid modification for removal of ionic and
sulfur-containing compounds

- This combination column is used together with a SiOH
column. Both columns together are available as Kombi-Kit
PCB.

PCB in oil samples
MN Appl. No. 301380
determination with reference to German industrial standard DIN 51527

Column type:
U CHROMABOND® SiOH-H,S0,/SA, 3 mL, 500/500 mg and
CHROMABOND® SiOH, 3 mL, 500 mg
REF 730085 and 730073
or Kombi-Kit PCB, REF 730125
Sample pretreatment: extract oil-contaminated solids with n-hexane. Homogenize other oil samples and dissolve 1.5 to 2.0 g in 50 mL n-hexane. Water
which may cause turbidity can be removed with sodium sulfate.
Column conditioning: let 1 mL n-hexane flow through the CHROMABOND® SiOH-H,S0,/SA column

Sample application: aspirate or force 500 pL sample through the CHROMABOND® SiOH-H,SO./SA column. This phase offers better removal of interfering
substances due to sulfonation. Place CHROMABOND® SiOH-H,SO,/SA column on top of the SIOH column with the aid of an adapter and after at least 30 s
flush sample into the SIOH column with 2 x 1 mL n-hexane.

Elution: elute SIOH column with 3 x 0.5 mL n-hexane; adjust to a suitable concentration for subsequent GC analysis by evaporation of n-hexane in a stream
of nitrogen or by dilution with n-hexane

Recovery rates: PCB-28 99 %, PCB-52 95 %, PCB-101 99 %, PCB-138 94 %, PCB-153 99 %, PCB-180 96 %, PCB-209 101 %

Ordering information
Adsorbent weight —

Volume 500/500 mg Pack of
CHROMABOND® SiOH-H,S0,/SA polypropylene columns

3mL 730085 50
CHROMABOND® SiOH-H,S0,/SA polypropylene columns - BlIGpack

3mL 730085.250 250
CHROMABOND® SiOH-H,S0,/SA glass columns

3mL 730085G 50
Kombi-Kit for extraction of PCB from oil with reference to DIN 51527, part 1

25 columns each of CHROMABOND® SiOH-H,S0,/SA and CHROMABOND® 730125 1
SiOH
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CHROMABOND® QUEChERS special silica phase for determination of pesticides in food samples

Key features

- Reliable CHROMABOND® adsorbents

- Different packaging with mixes for all established methods
- Convenient to use - pre-weighed and mixed

- Saves time and money

- Increases efficiency in the laboratory

- Individual combination of mixes on request

Recommended application

- Special SPE phase for quick and cheap determination of
pesticides in strongly matrix-contaminated samples by GC
or HPLC

- QUEChERS methode =
Quick Easy Cheap Effective Rugged Safe

CHROMABOND® Diamino special silica phase for determination of pesticides in food samples

Key features

- Base material silica, pore size 60 A

- Removes polar compounds (e.g., organic acids, pigments,
sugars) from matrices like fruit or vegetables

Similar phases

- Supelclean™ PSA, Bond Elut® PSA

Food analysis

QUECHhERS methods and ready-mixes

Within a few years after its development by Anastassiades et
al. [1] the QUEChERS method has gained a leading position for
determination of pesticide residues in food samples by GC-MS
or LC-MS, allowing rapid and cheap clean-up of strongly ma-
trix-contaminated samples.

Advantages of QUEChERS in comparison with classical clean-
up methods:

- High through-put, due to easy handling and time-saving
procedure

- Low consumption of solvents

- No need for chlorinated solvents

- Suitable for a variety of pesticides

- Rugged method with high and safe recovery rates
- Broad applications for various foods

To optimize the extraction of pH-dependent compounds, to mini-
mize decomposition of sensitive substances, and to broaden
the matrix spectrum, different modifications of the QUEChERS
method have been elaborated. These mixes differ in the type of
buffer agent used and in this way the resulting pH value of the
aqueous sample during the extraction vary.
Today three methods are used:

- Original (non-buffered) [1]

- AOAC Standard 2007.1 (acetate buffered) [2]

- EN 15662 (citrate buffered) [3]

In particular the buffered versions are commonly used.

Technical characteristics

- Particle size 45 pm, specific surface 500 m?/g, pH stability
2-8

- Primary and Secondary Amine functions (PSA), 5% C

All methods require two proceeding steps:

- Extraction: pesticides are transferred from the aqueous to
the organic layer (often acetonitrile)

- Clean-up: Interfering substances (like e.g., lipids, pigments),
which were also extracted with the organic layer, are re-
moved by special adsorbents

Analysis: Sample is analyzed by GC-MS or LC-MS/MS

The QUEChERS procedure is described in the following in ac-
cordance with EN 15662:2008. An extraction mix and a clean-
up Mix is required.

Step 1 - Extraction and salting-out

1. Homogenize sample (e.g., with dry ice in a blender)

Weigh 10 g of the sample into a centrifuge tube

Add 10 mL of acetonitrile and internal standard

Shake vigorously for 1 minute

IS A

Add extraction mix to centrifuge tube

Optional: check pH and adjust pH to 5.0-5.5 with 5 mol/L
aqueous NaOH.

Shake vigorously for 1 minute

7. Centrifuge for 5 minutes at > 3000 g. For the determination
of pesticides with acidic groups, the raw extract should be
analyzed directly (preferably by LC/MS ESI neg.)
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Step 2 - Clean-up

1. Transfer an aliquot of the supernatant to a centrifuge tube
containing a clean-up mix

2. Shake for 30 seconds

3. Centrifuge for 5 minutes at > 3000 g

Analysis

Transfer supernatant to vial, acidify with 5% formic acid in ace-
tonitrile (10 ul/mL extract) and analyze the sample by LC-MS
or GC-MS. MACHEREY-NAGEL offers a variety of pre-weighed
and mixed extraction and clean-up mixes, which are in accor-

Step 1 — Extraction and salting-out

dance with the above mentioned standardized methods, spe-
cially adapted to the different sample matrices. These matrices
differ in their characteristics e.g., low or high fat content or differ-
ent amounts of pigments.

If you require an individual mix, which differs in the composition
from the below mentioned mixes, please contact us.

Additional MACHEREY-NAGEL offers the reliable adsorbent
CHROMABOND® Diamino (PSA) as bulk material.

The following table provides guidance for the choice of different
QUECHhERS mixes:

Method Sample weight Solvent Content of mix Mix
EN 15662:2008, citrate-buffered [2] 10g 10 mL acetonitrile 4 g MgSO,, 1 g NaCl, Mix |
0.5 g Na,H citrat - 1.5 H,0,
1 g Nag citrat - 2 H,O
AOAC 2007.01, acetate-buffered [3] 159 15mL1%aceticacidinacetonirle  6gMgSO, 1.5gNaOAc  Mixll
Original non-buffered [1] 10g 10 mL acetonitrile 4 g MgSO,, 1 g NaCl Mix XII

Step 2 - Clean-up

Sample property Content of mix EN 15662 AOAC 2007.01
Low fat content MgSO, Mix Il Mix XX
e.g., apple, asparagus, broccoli, pear, pineapple, strawberry ~ Diamino(PSpA) ]
Moderate content of chlorophyll and carotinoids MgSO, Mix IV Mix XVII
e.g., carrot, lettuce Diamino (PSA)

. Carbon ................
Higher content of chlorophyll and carotinoids MgSO, Mix V -
e.g., pepper, spinach, blackberry, raspberry Diamino (PSA)

. Carbon ................ ..
Higher fat content MgSO, Mix VI Mix XIX
e.g., avocado, cereals, nuts, beef, chicken, pork, dairy prod- Diamino (PSA)
ucts, soil, oils, baby food Cigec

Adsorbents and what they are used for
MgSO,

removes excess of water

NaCl

for phase separation

CHROMABOND® Diamino (PSA)
(Primary Secondary Amine)

CHROMABOND® C,4 ec
(reversed phase modified silica)

removes organic and fatty acids, sugars and anthocyanin pigments

CHROMABOND® Carbon (GCB)
(Graphitized Carbon Black)

traps nonpolar compounds, e.g., lipids

removes pigments and sterols (please note: planar pesticides are also removed)

Further information can be found online at www.mn-net.com or www.quechers.com
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Ordering information
Adsorbent weight —

Volume 200 mg 500 mg Pack of
CHROMABOND® Diamino polypropylene columns
3mL 50
6mL 730562 30
CHROMABOND® Diamino adsorbent
730653.20 209
""""""""" 730653  100g
Ordering information
Method Mix Volume  Content Pack of REF
Extraction mix 15 mL centrifuge tubes with screw cap
EN 15662 Mix | 15 mL 4 g MgS0O,, 1 g NaCl, 0.5 g Na,H Citrate - 1.5 H,0, 50 730970
1 g Nag Citrate - 2 H,O
AOAC 2007.01 Mix II 15mL  6gMgSO,, 1.5 g NaOAc 50 730971
Original Mix XII 15 mL 4 g MgSO,, 1 g NaCl 50 730648
Clean-up-Mix 15 mL and 2 mL centrifuge tubes with screw cap
EN 15662 Mix Il 15mL  0.90 g MgSO,, 0.15 g CHROMABOND® Diamino 50 730972
EN 15662 MixIV  15mL  0.90 g MgSO,, 0.15 g CHROMABOND® Diamino, 50 730973
15 mg CHROMABOND® Carbon
EN 15662 Mix V 15mL  0.90 g MgSO,, 0.15 g CHROMABOND® Diamino, 50 730975
45 mg CHROMABOND® Carbon
EN 15662 Mix VI 15 mL 0.90 g MgS0O,, 0.15 g CHROMABOND® Diamino, 50 730974
150 mg CHROMABOND® C,4 ec
AOAC 2007.01 Mix XVl 2mL  0.15 g MgSO,, 50 mg CHROMABOND® Diamino, 50 730996.2
50 mg CHROMABOND® Carbon
AOAC 2007.01 Mix XIX 15 mL 0.15 g MgS0O,, 50 mg CHROMABOND® Diamino, 50 730657
50 mg CHROMABOND® C, ec
AOAC 2007.01 Mix XX 15 mL 1.20 g MgS0,, 0.40 g CHROMABOND® Diamino 50 730658

Further information can be found online at www.mn-net.com or www.quechers.com
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CHROMABOND® ABC18 special phase for analysis of acrylamide in food

Key features

- Octadecyl silica phase with ion exchange functions for
acrylamide analysis

Ordering information

Recommended application

- Clean-up of acrylamide from ultra-heated starch-containing
food, such as potato chips and other snacks, french fries,
crispbread, cereals etc.

Adsorbent weight —

Volume 500 mg Pack of
CHROMABOND® ABC18 polypropylene columns
6 mL 730533 30

Important notes

- For “Determination of Acrylamide in Foods, SPE Clean-up
Procedure for LC-MS/MS” please see application 303580 at
www.mn-net.com/apps

- Acrylamide is created at temperatures above 100 °C from
sugar and proteins, e.g., from potatoes or grain during the
process of frying, baking, roasting or grilling. The formation
depends on temperature, starting at 120 °C and increasing
with more elevated temperatures. In cooked food, no acryl-
amide is found.

CHROMABOND® Carbon A

Technical characteristics

- Base material activated carbon, highly porous, spherical
particles, specific surface >1000 m?/g

- Minimum concentration of acrylamide should be 70 pg/kg.
- The procedure includes no concentration step.

- Acrylamide and the isotopically labeled form, is carcinogenic,
mutagenic and neurotoxic.

Recommended application

- Acrylamide from water according to DIN 38413-6
(e.g., application 306140)

Enrichment of acrylamide from water acc. to DIN 38413
MN Appl. No. 306140

Column type:
U CHROMABOND® Carbon A, 6 mL, 1000 mg
REF 730167

Sample pretreatment: A drinking water sample was taken according to DIN
38402. The sample was treated with 100 mg/L sodium thiosulfate pentahy-
drate to reduce oxidizing species. 40 mg/L sodium azide was then added
to avoid microbiological degradation. An aliqout of 500 mL pretreated water
sample was spiked with 50 ng acrylamide.

Column conditioning: 8 mL methanol and 8 mL water

Ordering information

Sample application: sample was aspirated at a flow of 20 mL/min

Column washing: 1 mL water

Drying: 15 min nitrogen or air flow

Elution: 5 x 2 mL methanol

Concentration: eluate was concentrated to 1 mL by heating at 40 °C under a
slight nitrogen stream

Recovery rates: 81 % (SD: 5 % [n=6])

Further analysis: HPLC-MS/MS in reference to appl. no. 127530

Adsorbent weight —

Volume 500 mg

19 Pack of

CHROMABOND® Carbon A polypropylene columns

6 mL 730165

730167 30
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CHROMABOND® PL special phase for removal of phospholipids

Key features

- CHROMABOND® PL products are designed for internal
protein precipitation. External protein precipitation could be

Recommended application
- Removal of phospholipids
- Standard protocol see application 306110

necessary in order to prevent upper frit adsorbent bed
clogging.

Standard protocol for removal of phospholipids
with internal protein precipitation

MN Appl. No. 306110

Column type:
U CHROMABOND® PL, 1 mL, 30 mg, REF 730703 or
CHROMABOND® Multi 96 PL, 96 x 30 mg, REF 738702.030M
Column conditioning: none
Sample application: add up to 100 pyL sample onto column / into well
Protein precipitation (internal): add protein precipitation reagent (e.g., final
ratio of 3:1 to 4:1 of 1 % formic acid in acetonitrile : sample)
Mixing: mix thoroughly, avoiding cross contamination
Sample collection: slowly elute using vacuum or positive pressure

Ordering information
Adsorbent weight —

Volume 30 mg Pack of
CHROMABOND® PL polypropylene columns
1mL 730703 100
96 x 30 mg
CHROMABOND® MULTI 96 PL
738702.030M 1

CHROMABOND® Dry (Na,SO,) special phase for drying of organic samples

Key features Recommended application

- Anhydrous high-purity sodium sulfate which forms Glauber’s
salt with traces of water

- Removal of traces of water from organic solutions.

- For removal of larger quantities of water several cartridges
can be combined in series.

Ordering information

Size — S M L
Minimum adsorbent
weight — 360 mg 760 mg 2000 mg Pack of
CHROMAFIX® Dry cartridges
731852 731853 731854 50

For further applications on CHROMABOND® phases visit our online application database at www.mn-net.com/apps
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CHROMABOND® PTS and PTL PTS and PTL columns for phase separation

Key features Recommended application

- Automatic separation of a two-phase mixture without - PTS: for solvents heavier than water, e.g., trichloromethane,
separation funnel dichloromethane maximum size 150 mL

- Two-phase mixtures are completely applied to the column - PTL: for solvents lighter than water, e.g., diethyl ether,
and the phase boundary is determined without further work. hexane maximum size 70 mL

The special membrane automatically stops the flow when
the lower phase has passed. The upper phase remains in
the column, thus both phases are available for further
analysis.

- Columns must not be run with vacuum or pressure

Ordering information

Column volume Pack of [columns] REF
CHROMABOND® PTS for solvents heavier than water

1mL 100 730710
amb 100 780TH2

6 mL 100 730714

f oy e
somL o100 ....780718
45 mL 50 730720
o o s
G g oren

CHROMABOND® PTL for solvents lighter than water
1mL 100 730730

3mL 100 730732

6mL 100 730734
tm. 100 73073
30 mL 100 730738
46mL 8O 730740
70 mL 50 730742

|deal tool for breaking emulsions

" 4 4 4

Lk L Lk Lk Lk Lk

CHROMABOND® PTL in action: organic upper phase (colorless), aqueous lower phase (red)
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CHROMABOND® XTR  for liquid-liquid extraction

Key features

- Base material coarse-grained kieselguhr (also known as
diatomaceous earth, hydromatrix, celite), large pore size,
high pore volume, constantly high batch-to-batch quality,
pH working range 1-13

- Advantages:

Fast, reproducible and economical

Simultaneous preparation of several samples

No problems with phase separation

No formation of emulsions

High recovery rates

Saving of time and solvents

Organic solutions need not to be dried after separation

Solvents applicable for elution
- Diethyl ether
- tert butyl methyl ether
- Ethyl acetate
- n-hexane
- Cyclohexane
- Toluene
- Dichloromethane (methylene chloride)
- Trichloromethane (chloroform)
- Trichloromethane — methanol (90:10, v/v)
- Trichloromethane — methanol (85:15, v/v)
- Diethyl ether — ethanol (90:10, v/v)
- Diethyl ether — ethanol (80:20, v/v)
- Dichloromethane — 2-propanol (90:10, v/v)
- Dichloromethane — 2-propanol (85:15, v/v)

Eluents with too high alcohol contents cause an increase in vol-
ume of the agqueous phase on the CHROMABOND® XTR. Here
the column could be overloaded and the aqueous phase dis-
placed from the column. In this case, a greater capacity column
should be used.

Depending on the concentration of the analytes eluates can be
analyzed immediately, or the organic solvent is evaporated. The
pH value of the aqueous solution can be altered on the column,
which enables elution of different compounds of a sample un-
der optimized conditions. Under certain circumstances, acidic,
neutral, and basic compounds can be fractionated in this way.

Special phases - others

/

Recommended application

- Liquid-liquid extraction of highly viscous aqueous solutions
such as physiological fluids (blood, plasma, and serum) in
clinical chemistry, dyes in textiles, environmental and food
analysis without use of a separation funnel

- High water loadability without breakthrough of water during
elution with organic solvents also suited for removing small
amounts of water from solvents which are not miscible with
water

Sample application Adsorption of the sample Sample elution
General column parameters

Adsorbent Max. volume capacity Waiting period Elution

Volume  weight of aq. solution before elution  volume

CHROMABOND® XTR
1mL .25707mg ) .0.25mL ~5min ) 3mL
3mL 500 mg 0.5 mL 5 min 6 mL
6mL 1g  1mL T510mn smL
15m. 89 .. 8m S-10min  12mL
30 mL 459 5mL 5-10 min 16 mL
45ml 83g  10mL 10-15min 24mL
7omL 1459 20mL 10-18min 40 mL

150mL 37.59g 50 mL 10-15 min 90 mL
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Determination of azo dyes and aromatic amines in colored textile materials
with reference to § 64 LFGB (formerly § 35 LMBG)

MN Appl. No. 302100

Column type:
CHROMABOND® XTR, 70 mL, 14.5 g, for max. 20 mL aqueous solution

U REF 730507

Sample pretreatment: Weigh about 1 g cut-up textile sample (colored textiles
about 0.1 g) in a 100 mL threaded vial. (Degrease leather samples before
processing: cover sample with technical purity n-hexane and put the vial in
an ultrasonic bath for 20 min. After decanting the n-hexane rinse with little
n-hexane and dry sample by gentle heating and blowing with air or Ny).

Add 250 pL internal standard (IS: 1.2 mg/mL tetramethylbenzidine in metha-
nol — ethyl acetate (1:1, v/v)), 17.0 mL citrate buffer (pH 6) (25.05 g citric acid
and 12.64 g NaOH, fill up with deionized water to 2 L) and heat 30 min at

70 °C.

Then add 3 mL of a freshly prepared solution of 0.2 g/mL sodium dithionite in
water and heat for exactly 30 min to 70 °C while shaking occasionally.

Ordering information

Sample application: Cool the solution immediately (put vial in water

- stopping of reductive cleavage). After 5-10 min pour it onto the
CHROMABOND® XTR column (squeeze textile remains).

Elution: Allow solution to be soaked up by the adsorbent for 15 min. Then
elute four times with 20 mL each of diethyl ether or diethyl ether — ethanol
(90:10, v/v) (depending on recovery rates), using the first 40 mL to rinse the
sample remains.

Evaporate eluates to 3 mL with a rotation evaporator and transfer the solution
into a 10 mL measuring flask using a pasteur pipette and rinsing with metha-
nol. Fill up to the marking with methanol, shake, and pipette about 1 mL into
a vial.

Further analysis:

Fast GC on OPTIMA® 8-3, 10 m, 0.1 mm ID, 0.1 um film, REF 726410.10
(application 210820) or HPLC on NUCLEOSIL® 100-5 C,g HD

(application 110500 at www.mn-net.com/apps)

Column volume 1mL 3mL 6 mL 15 mL 30 mL 45 mL 70 mL 150 mL
Adsorbent weight 250 mg 500mg 1g 39 459 83¢ 145¢ 3759
Max. volume capacity
of aqueous solution 0.25mL 0.5mL 1mL 3mL 5mL 10 mL 20 mL 50 mL
Pack of — 100 50 30 30 30 30 30 10
CHROMABOND® XTR polypropylene columns (glass columns on request)

730501 730502 730487 730489 730505 730506 730507 730509
CHROMABOND® XTR polypropylene columns - BIGpacks

730487.250 (250 col.) 730507.100 (100 col.)
CHROMABOND® MULTI 96 XTR
96-well plates 96 x 150 mg, packs of 1 plate, for max. 96 x 0.2 mL aqueous solution
738131.150M
CHROMABOND® XTR adsorbent
50 bags of 14.5 g, (for max. 20 mL aqueous solution each)
for 70 mL PP columns for NT20 with 50 PE
with 100 PE filter filter elements (10 mm
elements dia.)
500 g 1 kg 5 kg

730585 730586 730595.500 730595.1000 730595.5000
Accessories for liquid-liquid extraction with CHROMABOND® XTR
variable polypropylene rack for 24 positions, incl. 24 PP stopcocks and 24 PP needles 730508

For parallel processing of up to 24 CHROMABOND® XTR col-
umns 1-150 mL we recommend the polypropylene rack REF
730508 consisting of: two side walls, middle part including
stopcocks and needles, bottom part, top part for stabilizing
45 mL and 70 mL CHROMABOND® XTR columns.

This rack can be adjusted to various heights depending on the
CHROMABOND® XTR columns and the collection vials used.

Each position of the middle part is equipped with a polypro-
pylene stopcock on the top (REF 730185) and a polypropylene
needle on the bottom (REF 730154).

For collection of the sample, vessels such as vials, test tubes,
round bottom or tapered flasks, can be used. For our program
of sample vials, please see the chapter “Vials and accessories”
from page 97.

For further applications on CHROMABOND® phases visit our online application database at www.mn-net.com/apps
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SPE vacuum manifolds and accessories

CHROMABOND® Vacuum manifold

Key features
- For the simultaneous preparation of up to 12, 16 or 24 samples
- Replacement parts and accessories for special applications

Vacuum manifold for 12 columns

@ Rectangular glass cabinet; 2 sizes available: small for
up to 12 CHROMABOND® columns or CHROMAFIX®
cartridges; large for up to 16 CHROMABOND® LV
columns or up to 24 CHROMABOND® columns or
CHROMAFIX® cartridges (depending on lid)

Polypropylene lid

Vacuum gauge for pressure reading

—

Control valve for adjustment of vacuum

©

Replaceable valves for vacuum control of individual
SPE columns

© ©®EO

Variable rack with exchangeable partitions, which ac-
cept a wide variety of vessels like test tubes, measur-
ing flasks, scintillation vials, autosampler vials, plastic
vials etc.

CHROMABOND® LV columns with 15 mL sample res-
ervoir for medium size samples

Polypropylene sample reservoirs (30 or 70 mL)*

Adapter for sample reservoirs*
CHROMABOND® tubing adapters

®@9e O

Full description and manual can be downloaded at www.mn-net.com

Ordering information
Description Pack of REF

Vacuum manifold complete
consists of glass cabinet with lid and lid gasket, removable needles on lower side of lid, vacuum gauge, control valve, valves and caps, variable rack:

forup to 12 columns or cartridges (including PP tank) 1 .....rS0180
O D 0 18 Ly COIUMINS e e 1 130860
for up to 24 columns or cartridges 1 730151

Glass cabinets without accessories @

0T T2 QO UINS e e e 1 e 130178
for 16 LV or 24 columns (large) 1 730174

Lids with gaskets @

for 12 columns (including Luer fittngs and valves &) Y mers
for 16 LV columns (including Luer fitings andvaves ®) Y B0
for 24 columns (including Luer fittings and valves ®) Ve
Gaskets for lid, for 12 COIUMNS 2 0177
Gaskets for lid, for 16 or 24 columns 2 730178

* Ordering information see on page 67.
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SPE vacuum manifolds and accessories

Ordering information
Description Pack of REF

General accessories for vacuum manifolds
Luer stoppers for vacuum manifold, blue 120 rs0teA
Luer fittings for lid, female . A2 .......rso18siz2
Luer fittings for lid, male 12 730184.12
730185

% female male
Stainless steel needles 730152

“Polyp
PP tanks for vacuum manifold for 12 columns (not available for 1 2 730233

0r 24-position manifold)

Vacuum gauge, complete with accessories ®@+@ 1 730179

Drying attachment and collecting racks
for evaporation of eluates (application see below)

Drying attachment, with 12 postions @ e
73090

Drying attachment, with 16 positions 1

DrylngattachmentW|th24posmons1730188
1 730157
1

Co”ec“”graCkfo”zco'Um”S@ .
Collecting rack for 16 LV COIUMINS e e d D098,
Collecting rack for 24 columns

Products for protection from cross contamination

VAV, DraSS, SN e M 700189
730189.12

730106
730564

7301563

PTFE connectors

Tubing adapters for application of large sample volumes )
for 3 and 6 ml glass columns . A .....reoser
for 1, 3 and 6 mL polypropylene columns ) ) 4 o m730243 o

for 15, 45 and 70 mL polypropylene columns . 4 730386
(material: PTFE tube length approx. 1 m)

Protection from cross contamination

SPE column with filter
elements and solid phase

For special applications which require maximum protection from -

cross contamination we supply chrome-plated brass valves and - |idL:fe\:£2:?r; :':ri'led T
stainless steel or PTFE connectors. Their application is shown - with bore -
on the right side. These special connectors are fitted through the Luer fitting,

lid; thus the sample only has contact with the inert connector ‘ male

and can flow directly into the receptacle. eSSt ector

Drying attachment

®

If the eluate has to be evaporated, this can be performed with
the so-called drying attachment @. This special lid has a gas
connector @ on one side, from which the gas is fed simultane- ® )
ously to the 12, 16, or 24 stations @. Thus 12, 16, or 24 eluates
can be evaporated simultaneously by just changing the lid and

applying a stream of inert gas, e.g., nitrogen. I e j
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Empty columns and accessories

For individual packing of SPE columns with CHROMABOND® adsorbents

Ordering information

/

Description Pack of REF
Empty polypropylene columns with 2 PE filter elements, 1 mL 100 730159
Empry pobpropyiene columns with 2 P fter slements, 3 L T e
Empty polypropylene columns with 2 PE filter elements, 6 mL ) 30
Empty polypropylene columns with 2 PE filter elements, 15 mL one filter element is already inserted in the 20
Empty polypropylene columns with 2 PE fiter dlements, 80mL  polypropylene column 20 78080
Empty polypropylene columns with 2 PE filter elements, 45 mL 20 730355
Empty polypropylene columns with 2 PE filter elements, 70 mL 20 ::7301 58
Empty polypropylene columns with 2 PE filter elements, 150 mL 20 730474
PE filter elements for polypropylene columns 1 mL 250 730164
PE filter elements for “polypropylene columns 3 mL 250 7301 62
250
250 .....730084
. 250 ...J30886
PE filter elements for polypropylene columns 70 mL 250 730026
"PE filter elements for polypropylene coumns 150mL T 250 730475
Empty glass columns with 2 glass fiber filter elements, 3 mL one filter element is already inserted in the 50 730171
Empty glass columns with 2 glass fiber filter elements, 6 mL ' polypropylene column T30 7sot72
GI iber filter elements for glass 20 73019t
Gla filter elements for glass 250 730192
_Empty LV polypropylene columns with PE filter elements, 15 mL, for 100 mg adsorbent weight s« 73600
Empty v polypropylene columns with PE filter elements 15 mL for 200/500 mg adsorbent welght 50 732501
PE filter elements for LV polypropylene columns 15 mL for 100 mg adsorbent weight 250 732019
"PE filter elements for LV polypropylene columns 15 mL for 200/500 mg adsorbent welénl 250 732020
Adapters (PVDR) forglass columns 4. 7801044
Adapters as above 10 7301 05
~Adapters (PP) for polypropylene columns (1, 3 and 6 mL) 4 7301004
10 ...780101
4 ~730350.4 4

30385

) for polypropylene col (80 and 70 mL) 1 ' 730566

Reservoir columns for application of medium-size samples ® + ©®
Reservoir column 30 mL, polypropylene, 1 730102

Wit dapter for 1, 3, 6 mL CHROMABOND® polypropyle imns . e
10 oir columns 30 mL, polypropylene, 1 kit 730103
with one adapter for 1, 3, 6 mL CHROMABOND® polypropylene columns
Reservoir column 70 mL, polypropylene, 1 730381

_with one adapter for 1, 3, 6 mL CHROMABOND® polypropylene courns e
10 Reservoir columns 70 mL polypropylene 1 kit 730382
with one adapter for 1, 3, 6 mL CHROMABOND® polypropylene columns
Reservoir column 70 mL, polypropylene, 1 730388

Wwith one adapter for 15, 45, 70 mL. CHROMABOND® polypropylene columns e
10 Reservoir columns 70 mL, polypropylene, 1 kit 730389

with one adapter for 15, 45, 70 mL CHROMABOND® polypropylene columns
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High throughput SPE

Automated and on-line SPE

Performing Solid Phase Extraction (SPE) manually can be time
consuming and nerve-racking, especially when recovery and
reproducibility are lacking due to sample variability. If SPE can
be reliably automated it becomes a much more efficient and
reproducible process.

On-line SPE is a powerful method in automated sample prepa-
ration where the SPE hardware is technically integrated into a
HPLC system. Crude samples are placed in an autosampler and
processed fully automatically prior to injection into a GC (MS) or
LC (MS) system.

MN offers different on-line column configurations designed to
fit your on-line SPE needs and filled with a choice of different
adsorbents, modifications and particle sizes:

- Ready-to-use EC columns or ChromCart® cartridges for
on-line SPE (standard dimensions 20 x 2 mm or 20 x 4 mm,
resp.), filled with CHROMABOND® HR-Xpert phases (15 um
particles) or with NUCLEODUR® C,4 ec, Cg ec, CN (20 pm
particles)

|

i

= i

EC column CC-cartridges

- Columns for Gilson® ASPEC™ systems are ready to use
assembled with caps. In addition to the columns and phases
listed below, all 1, 3 and 6 mL CHROMABOND® polypro-
pylene columns from our program can be supplied assem-
bled with ASP caps.

s

Columns for the Gilson® ASPEC™

Ordering information Gilson® ASPEC™ columns

Volume Adsorbent weight Pack of [columns]  REF
CHROMABOND® SiOH
Amb . 100mg 100 L3007AASP
smb .. 500mg .00 J30073ASP .
6 mL 1000 mg 100 730075ASP
CHROMABOND® C,g ec
Amk100mg .00 _7B00TTASP
Smb o ..500mg 100 (30013ASP
6 mL 1000 mg 100 730015ASP

Other dimensions and adsorbents on request.
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- SPE columns equipped with caps and needles to be used in
the SPE unit of the Gerstel MultiPurposeSampler (MPS)

//’

SPE cartridges for Gerstel MPS system

Gerstel MPS system

Ordering information Gerstel MPS columns

Volume Adsorbent weight Pack of [columns]  REF
CHROMABOND® SiOH
Sk 200Mg .\ J30214MPS |
Smb ...500mg e T30073MPS .
6 mL 1000 mg 30 730075MPS
CHROMABOND® Cg ec
Amb . 100mg 100 _73001IMPS
Sk 200Mg .. J30012MPS |
3mL 500 mg 50 730013MPS
CHROMABOND® HR-X
Amb o ..100mg . 730935MPS .
8mL . 200mg 30 _73098IMPS
6 mL 500 mg 30 730939MPS




CHROMABOND® MULTI 96 for robot systems

Alternatively CHROMABOND® MULTI 96 plates provide a means
of high throughput sample preparation by processing 96 sam-
ples in a standard 8 x 12 microcolumn plate format compatible
with standard 96-well plate liquid handling technologies and in-
jection systems. MULTI 96 plates are available for solid phase
extraction (SPE) and for filtration (see page 95)
CHROMABOND® MULTI 96

- 96-well PP microtiter plates with PE filter elements

- Cavity volume 1.5 mL

- Adsorbent weights 10, 25, 50, 100 mg per microcolumn

- Supplied with any CHROMABOND® SPE adsorbents

- For the simultaneous preparation of 96 samples

- Easy method transfer from CHROMABOND® columns or

CHROMAFIX® cartridges to CHROMABOND® MULTI 96

Advantages of this high-throughput system

- Simultaneous preparation of 96 samples; this means a 4-fold
increase over traditional 24-position SPE processors

- Economical by saving time and solvent
- Use of multi-channel pipettors facilitates liquid transfer steps

- Readily adaptable to all common automated and robotic
handling systems

+ Minimized dead volume (< 40 L)

~
High throughput SPE

Instrument compatibility

CHROMABOND® MULTI 96 SPE microtiter plates as well as
CHROMAFIL® MULTI 96 filtration plates are compatible with,
e.g., the following liquid handling and SPE automation systems:

- Perkin Elmer MultiProbe® I

- Tomtec Quadra 3® and Quadra 3® SPE
- Hamilton Microlab® SPE Workstation

- Beckman Coulter Biomek® 2000
- Caliper Life Science RapidTrace®

- Gilson® ASPEC™ XL4 and ASPEC™ XL

- Gilson® 215 SPE Liquid Handler
- Tecan Genesis™ FE500
- Eppendorf epMotion®

=
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High throughput SPE

CHROMABOND® MULTI 96 vacuum manifold

For handling of CHROMABOND® MULTI 96 SPE plates for up to 96 samples

CHROMABOND® MULTI 96 is designed for use in common
robotic workstations or commercially available liquid handling
systems. Alternatively, use of multichannel pipettors facilitates
a manual liquid transfer. Extraction is carried out using the
CHROMABOND® MULTI 96 vacuum manifold.

With the help of the control valve the vacuum of the manifold
can be adjusted leading to an optimum flow rate through the
CHROMABOND® MULTI 96 SPE plate.

A reservoir tank and 96-well collection plates (96 x 0.5 or 96 x
2 mL) made of polypropylene can be supplied as accessories.

An interesting alternative for collection of the eluates is a collec-
tion rack, which can be fitted with twelve 8-well strips of poly-
propylene tubes (each 1 mL).

If you have to work on less than 96 samples, you can seal in-
dividual rows of the 96-well plate with a PTFE-covered rubber
pad.

738639.M
1
ﬁ 738638
cirad = I 738637
- -
!g LEDEE; =
Ordering information
Description Pack of REF
CHROMABOND® MULTI 96 accessories
 CHROMABOND' MULTI 96 vacuum manifold with reservoir tank, vacuum gauge, and controlvalve 1 738630M
.96-well microtiter plates (polypropylene) 96 X 0.25 ML e 10 738651 .
_96-deep-well collecting plate (POlypropylene) 96 X 2 ML e S 7386805 ..
Collection racks with polypropylene tube strips (twelve 8-well strips) 96 x 1.0mL S 738637 o
Polypropylene tube strips (twelve 8-well strips) 96 x 1.0 mL 10 738652
8-wellstrip sealing caps for PP tube strips (REF738652) ..o 80 788638
Reservoir tanks (polypropylene) 2 738639.M
"Butyl rubber pad, PTFE covered for sealing of individual rows of the 96-well plate, 125 x 85 mm 1 738645

For CHROMAFIL® MULTI 96 filter plates see page 95. The ordering information of 96-well plates packed with individual

CHROMABOND® adsorbents is listed with the respective phases.
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MN Flash adsorbents a unique variety of phases

Key features

- Flash columns and cartridges from MACHEREY-NAGEL are
available with all CHROMABOND® SPE / Flash packings
(more than 40 phases, €.g., C4g, Cg, OH, Alox). Additionally
you can choose from our range of POLYGOPRERP silica
packings in particle sizes from 20 to 130 um and pore sizes
from 60 to 4000 A.

- For high performance Flash separations spherical silica
featuring very high separation efficiency can be requested

3 ® iregular silica 45 pm
o [ ]
& spherical silica 25 pm
= 'y spherical silica 15 um
2
(o)
o
Q
%) -

Price

Comparison of separation efficiency and price of irregular versus spherical silica

Separation efficiency and reproducibility

Our optimized automatic packing process leads to an excellent
packing quality, irrespective of the phase or particle size distri-
bution (normal phase or reversed phase, spherical or irregular
particles). MACHEREY-NAGEL, as a manufacturer of silicas, has
decades of experience in the production of first class separation
phases and columns. This leads to highest separation efficien-
cies of the columns, a constant back pressure (via controlled
narrow particle size distribution) and good reproducibilities from
cartridge to cartridge.

/

Flash chromatography

Technical characteristics

- Specification of modified and plain silica, acid-washed
irregular silica, pore size 60 A, particle size 45 pym, specific
surface 500 m?/g, pH stability 2-8

The separation efficiency is in the first place not influenced by
the dimension or the geometry of the Flash RS cartridges. The
chromatograms below show an identical resolution and peak
form for different column dimensions, when flow and sample
amount is adjusted correctly. This is advantageous for optimiza-
tion and upscaling experiments.

Resolution and peak shape for different column dimensions

4 g SiOH: 0.25 mL sample, 15 g SIOH: 1 mL sample,
10 mL/min 40 mL/min

25 g SiOH: 1 mL sample, 40 g SiOH: 1 mL sample,
80 mL/min 160 mL/min
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Flash chromatography

MN TLC and Flash products

- Same selectivity and easy upscaling from TLC to Flash
separations

- Saving time and money, because expensive optimizations
are not required

TLC is often used for the development of a selective and repro-
ducible method in Flash chromatography, because it is often
necessary to test a large number of eluent and / or adsorbent

TLC screening

For TLC separation you should start with an unmodified silica
and a nonpolar eluent of low viscosity (e.g., mixtures of n-hexane
— ethyl acetate or n-hexane — acetone). By changing the compo-
sition of the eluent the R; value of the TLC separation is adjusted
to approx. 0.3. Increasing polarity of the eluent decreases the R;

combinations. MN TLC plates and sheets are coated with the
same base silica, which is used in our CHROMABOND® Flash
cartridges. This is an important prerequisite for the reproducible
transfer of a TLC separation to the Flash column, because the
parameters are identical in both systems.

values. The difference in R; values between the substances to
be separated should be at least 0.1 to allow a reliable separation
in the subsequent flash chromatography. Variation of the eluent
components (e.g., acetone, dichloromethane) can be used to
enhance the separation by eluent specific selectivity.

Front
C
9
©
®
[oR
(0]
12}
3 R=0.4 o o
8 R;=0.3 o
R;=0.2 (@] [¢)
Start + + + + + T T T T T T T
1.2 4 5 6 7 0 1 2 3 4 5 mn
TLC screening TLC of fractions of the Flash separation Chromatogram of Flash separation
Front
- R=0.8 o o o
S Ri=0.7 o o °
IS
©
g R =05 A o 00 -
12}
o]
o
o
_)
Start + r T T T T T T
12 4 65 6 7 o 1 2 3 4 5 min

Our program of TLC plates can be found from page 273 onwards.
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Technical support for Flash RS and Flash BT

Loadability

- Due to the narrow particle size distribution, the excellent
packing quality and the optimized stationary phases (acid
washed silica, reduced particulate matter) our cartridges
can realize highest loadability at best possible separation
efficiency.

- Additionally, the large range of different cartridge lengths and
diameters eases to find the optimum in loadability for a given
sample amount.

Rule of thumb for the loadability

Separation Loadability g sample / g adsorbent
ACUL e OW e EXP
easy high >10%

Loadability table CHROMABOND® Flash RS and BT

SiOH cartridge Average loadability per cartridge [g]

difficult separation easy separation

/

Flash chromatography

Upscaling of the optimum flow rate

This depends on the eluent, the separation problem, the amount
of adsorbent and also on the dimensions of the column.

In the simplest case the upscaling relation is proportional to the

amount of adsorbent (for equal eluent polarity).
For the flow rate the following would apply e.g.,
4 g silica — optimum flow: ~ 6-12 mL/min

40 g silica — optimum flow: ~ 60-120 mL/min

RS/BT 4 0.04 0.4
RS/BT1S 015 15

RS/BT 25 0.25 2.5

e i

Re/sTe0 0 e

RS/BT120 12 12 4 g SiOH: 10 mL/min 40 g SIOH: 100 mL/min
RS/BTQOO [ 2 20 Upscaling of the flow rate

RS/BT330  ....33 3B

RSeo .8 L8

RS 1600 16 160

Back pressure and pressure stability

The back pressure always depends on flow rate and viscosi-
ty of the eluent mixture, column length and diameter and the
particle size. The high performance CHROMABOND® Flash RS
cartridges up to 200 g silica are stable up to 15 bar (220 psi, >
200 g: 12 bar).

We recommend using a pressure guard, because short time
pressure peaks (viscosity of eluent or gradient changes) can ex-
ceed the pressure limit.

Back pressure of CHROMABOND® Flash RS SiOH cartridges (eluent hexane — ethyl acetate 9:1 or 8:2)

Flow rate

Cartridge 20 mL/min 40 mL/min 80 mL/min 120 mL/min 160 mL/min 200 mL/min 240 mL/min
R e L .S
RS BT S 0B ar T B e e
RS/BT25  O5bar 1Obar i75bar  SOber  4Obar . 50bar
RS/BT 40 0.75 bar 1.5 bar 2.25 bar 3.0 bar 3.25 bar 3.5 bar
Ro/BTa0 e kb sobeastar aoba
RS/BTI20 o JODBE ASbar  20bar o 26par . 80bar
RS/BT 200 1.0 bar 1.5 bar 2.0 bar 2.5 bar 3.0 bar
RS/BT330 (typical flow rate) " 15bar  225bar  30bar  35bar  4AObar

Conditioning volumes for CHROMABOND® Flash RS cartridges (normally 1.5 column volumes of the eluent)

Cartridge Volume of eluent for conditioning Cartridge Volume of eluent for conditioning
RS/BT 4 20 mL RS/BT 120 440 mL
RS/BT 15 60 mL RS/BT 200 750 mL
RS/BT 25 90 mL RS/BT 330 1100 mL
RS/BT 40 140 mL RS 800 2900 mL
RS/BT 80 280 mL RS 1600 5000 mL
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'/ CHROMABOND® Flash RS

CHROMABOND® Flash cartridges

Ideal for Flash separations from 10 mg up to 160 g

Convenient operation and reliable upscaling; Complete program Increased analytical safety
of ready-to-use Flash cartridges for: - Low bleed polypropylene cartridges, organic solvent re-
- Isco Companion® and other Teledyne Isco CombiFlash® sistant, thick column walls, one piece body, sophisticated
systems length-to-diameter ratio for high plate numbers and excellent
- Biotage® Isolera™, Biotage® FlashMaster™ separation efficiencies, optimal ratio of length and diameter
- Or as stand-alone version for all pump / detector combina- - Distribution of eluent stream via highly porous frits
tions, e.g., from Biotage®, Blichi - High pressure stability of 21 bar /300 psi (15 bar for 80 g

and 120 g cartridges, 12 bar for cartridges > 200 g, 7 bar for

Enhanced flexibility 3000 g), good reproducibility

- Al common RP and NP phases available on request

- Adsorbent weights from 4 g to 1600 g (up to 300 g for BT) High quality standard

. ' ' - All flash cartridges and adsorbents undergo comprehensive
Outstanding price-performance ratio during- and after-production quality assurance measures to
ensure that the products conform to the specification.

f
/ [ ]
! [ ]
I
1 r | .
[ r h:.
LJ > f [ ]
- j
':' - e I
B
= [ ]

CHROMABOND® Flash RS - pictures of CHROMABOND® Flash BT, DL and FM hardware can be found on page 15.
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CHROMABOND® Flash RS E

CHROMABOND® Flash RS solutions for Isco® Flash instruments

Key features Recommended application

- Heavy-duty polypropylene cartridges designed for use in - Using the CHROMABOND® Flash Starter Kit, REF 730798
Teledyne Isco CombiFlash® systems (Companion®, R; etc.) or the CHROMABOND® Flash Stand Alone Kit, REF
without additional connectors or capillaries. 732903 (see page 78) CHROMABOND® Flash RS

. Column connection: cartridges can also be used as stand alone system with any
cartridges up to RS 330: female Luer lock inlet and male pump / detector / fraction collector combination (except RS
Luer outlet RS 800 and RS 1600: maxi Luers 800, RS 1600 and RS 3000 with maxi Luers).

Ordering information
Description Column length [cm]  ID [mm] Adsorbent weight [g] Pack of REF

CHROMABOND® Flash RS columns with Luer exit
Filled with standard silica, unmodified (SIOH) or endcapped octadecyl modified (C;5 ec), 40-63 pm, specific surface 500 m?/g, pH stability 2-8

CHROMABOND?® Flash RS 4 SIOH 9.8 12.4 4 20 732800
S R s S e o L
S VASONDS P re 25 2o s — e S L
S R s i R S L
VRO P re a0 2o i e e i L
CHROMABOND® Flash RS 120 SiOH s %0 10 T 10730805
N ABONDP Eoh Fe 2o g0 e e e o L B
S MAEONDS Pk e 20 S0 R o e e L
NSO Coh b o s Bl S S S L
CHROMABOND® Flash RS 1600 SiOH T e R 1040  qec0 o 730809
CHROMABOND® Flash RS 3000 SiOH 51.0 127.5 3000 1 732850
Corresponding TLC plates: silica (see page 273)

CHROMABOND?® Flash RS 4 C ec 9.8 12.4 4.3 2 732810
AN Pt e e R e P o LS
S R S D2 i L
NP A R e e e P — i LR
O ABOND ot a0 o e e — S R i L
NP Er b ey e e o i L
i S S o i L
NP er Fe e i e e i L
o s — e o i L
'CHROMABOND® Flash RS 1600 C;q ec T e B 1040 w0 §TTT  a0g19

Corresponding TLC plates: RP-18 W/UV,s, (see page 284)

On request, all column types listed above can be packed with any adsorbent from our program of CHROMABOND® adsorbents
(starting from page 16). Please note that other packings often result in differing adsorbent weights.
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'/ CHROMABOND® Flash BT - DL

CHROMABOND® Flash BT solutions for Biotage® Flash instruments

Key features

- Heavy-duty polypropylene cartridges designed for use in the
Biotage® Isolera™ systems without additional connectors or
capillaries.

Recommended application

- Using the CHROMABOND® Flash Starter Kit, REF 730798
or the CHROMABOND® Flash Stand Alone Kit, REF
732908 (see page 78) CHROMABOND® Flash BT

cartridges can also be used as stand alone system with any
pump / detector / fraction collector combination.

- Column connection:
female Luer lock inlet and male Luer lock outlet

Ordering information

Description Column length [cm]  ID [mm] Adsorbent weight [g] Pack of REF
CHROMABOND® Flash BT columns with Luer lock exit

Filled with unmodified standard silica, 40-63 pm, specific surface 500 m?/g, pH stability 2-8

CHROMABOND® Flash BT 4 SiOH 9.8 12.4 4 20 732960
CHROMABOND® Flash BT 15 SiOH e 212 s 20 732961
CHROMABOND® Flash BT25 SOH 165 212 25 15 732962
CHROMABOND® Flash BT 40 SiOH 17.1 26.4 T 15 732063
CHROMABOND® Flash BT8O SIOH 240 308 & 12 732964
CHROMABOND® Flash BT 120 SiOH 25.5 36.0 20 10 732065
CHROMABOND® Flash BT 200 SIOH 200 60.0 o000 6 732966
CHROMABOND® Flash BT 330 SiOH 70 600 330 4 732067

On request, all column types listed above can be packed with any adsorbent from our program of CHROMABOND® adsorbents
(starting from page 16). Please note that other packings often result in differing adsorbent weights.

Partly filed CHROMABOND® Flash BT cartridges (e.g., filled up to 80 %) are available on request. By removal of the top cap the
sample can be applied directly on to the cartridges (see page 77).

CHROMABOND® Flash DL cartridges solutions for direct loading

Key features

- Column connection:
female Luer lock inlet and male Luer lock outlet.
Each cartridge comes with 3 filter elements: one already
inserted, two more filters aside.

- Suitable as solid injection system
- For individual self-filling and packing of flash cartridges

Ordering information

Column length ID For adsorbent weight [g] Volume  Empty column PE filter elements
Description [em] [mm] SiOH Kieselguhr  [mL] Pack of REF Pack of REF
CHROMABOND® Flash DL empty cartridges
CHROMABOND® Flash DL 4 9.8 12.4 4 3 8 50 732980 250 732980FE
CHROMABOND® Flash DL 15 11.6 212 15 1030 s0 730081 250  732981FE
CHROMABOND® Flash DL 25 16.5 o012 o5 15 a5 s0 730982 250 ' 730082FE
CHROMABOND® Flash DL 40 17.1 264 40 30 7520 730083 250 ' 730983FE
CHROMABOND® Flash DL 80 24.0 308 80 60 160 20 730984 250 ' 732084FE
CHROMABOND® Flash DL 120 25.5 360 120 80 220 20 732085 250 ' 732985FE
CHROMABOND® Flash DL 200 20.0 600 200 150 410 10 732086 100 732986FE
CHROMABOND® Flash DL 330 27.0 600 330 250 600 10 732087 100 ' 732087FE
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CHROMABOND® Flash FM E

® ® (@ CHROMABOND® Flash DL cartridge filed with sample on
CHROMABOND® XTR on top of CHROMABOND® Flash RS
or BT silica cartridge

(@ CHROMABOND® Flash BT cartridge partly filed with silica
— CHROMABOND® XTR — — topped with sample on CHROMABOND® XTR

L Silica — =

Options for solid injection

The sample is dissolved in a suitable solvent and adsorbed onto is put on top of a partly filled CHROMABOND® Flash BT car-
CHROMABOND® XTR (diatomaceous earth, see page 63). tridge or into an empty CHROMABOND® Flash DL cartridge.
After removal / evaporation of the residual solvent, the adsorbent

Our XTR adsorbents can be found on page 63.

CHROMABOND® Flash FM solutions for FlashMaster™ instruments

Key features Recommended application
- Column connection: - Polypropylene cartridges designed for use in the Biotage®
open-tubular inlet and male Luer outlet FlashMaster™ systems without additional connectors or
capillaries

Ordering information

Description Column length [cm] ID [mm] Adsorbent weight [g]  Pack of REF
CHROMABOND® Flash FM columns

Filled with standard silica, unmodified (SIOH) or endcapped octadecyl modified (C;5 ec), 40-63 pm, specific surface 500 m?/g, pH stability 2-8

CHROMABOND® Flash FM 15/2 SiOH 9.0 15.8 2.0 50 730881
CHROMABOND® Flash FM 25/5 SOH 100 205 50 50 730891
CHROMABOND® Flash FM25/10SIOH 100 205 100 50 730666
CHROMABOND® Flash FM 70/10 SIOH 15.4 26.8 10.0 30 730885
CHROMABOND® Flash FM 70/20SIOH 154 268 200 30 730915
CHROMABOND® Flash FM 70/25 SIOH 15.4 26.8 25.0 30 730892
CHROMABOND® Flash FM 160/25 SOH  17.0 382 250 20 730667
CHROMABOND® Flash FM 150/50 SiOH 17.0 38.2 50.0 20 730887
CHROMABOND® Flash FM 160/70S0H  17.0 82 700 10 730880
CHROMABOND® Flash FM 15/2 C, ec 9.0 15.8 2.0 50 730890
CHROMABOND® Flash FM 25/5 Cizec 100 205 50 20 730884
CHROMABOND® Flash FM 70/10 Cig ¢ 154 268 100 20 730886
CHROMABOND® Flash FM 150/50 Cigec 470 382 500 10 730888

On request, all column types listed above can be packed with any adsorbent from our program of CHROMABOND® adsorbents (starting from page 16).
Please note that other packings often result in differing adsorbent weights.

Custom filling sizes are available on request.
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'/ CHROMABOND® Flash connecting kits

CHROMABOND® Flash connecting kits allow to use CHROMABOND® Flash RS and BT cartridges as stand-alone system with any
pump, detection, fraction collector combination.

Female Luer lock for column inlet

Male Luer lock for column exit

REF 730798 CHROMABOND® Flash Starter Kit REF 732903 CHROMABOND® Flash Stand Alone Kit, Luer

Ordering information

Description Pack of REF
CHROMABOND® Flash Starterkit
consists of 1/8” PTFE tubing, 1.5 mm ID, 3 m long; 5 x 1/4”-28 PP nuts; 5 x 1/8” ETFE ferrules; 5 x 1/4”-28 nylon 1 Kit 730798

unions; 2 x 1/4”-28 PP Luer lock, female; 1 x 1/4”-28 PP Luer lock, male; 1 x 1/4”-28 PP Luer tip, male
CHROMABOND® Flash “Stand Alone” Kit, Luer

consists of 1 x 1/4”-28 PP Luer lock, female; 1 x 1/4”-28 PP Luer lock, male; 2 x 1/8” ETFE ferrules; 2 x 1/4”-28 1 Kit 732903
nylon unions; 2 x 1/4”-28 PP nuts
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Flash glass columns and accessories

Glass columns and accessories for Flash chromatography

Key features Recommended application
- MN flash chromatography kits include a glass column, eluent - Economic low-tech method for the synthesis laboratory
reservoir, silica 60 and accessories. Glass columns of - Suited for the separation of compounds up to gram levels

different sizes and accessories can be ordered separately.

- These columns are normally filled to a height of about 15
cm, working pressures are 1.5 to 2 bar.

- The most used adsorbent is silica 60 with particle size
40-63 um (see page 259), however, you may also use our
ranges of other LC adsorbents and of POLYGOPREP silica
phases (see page 258). Particle sizes < 25 pm should only
be used with very low-viscosity mobile phases, because
otherwise flow rates will be very low.

- This columns are packed by the user.
- No expensive equipment required

Ordering information

Description Pack of REF
Flash chromatography kits
Flash chromatography kit | 1 kit 727450

consists of 1 glass column 20 mm ID x 400 mm length, one 1-L eluent reservoir, 100 g silica 60 (40-63 um), sea
sand, silanized glass fiber wadding, 1 m PTFE tubing

Flash chromatography kit Il 1 kit 727451
consists of 1 glass column 40 mm ID x 450 mm length, one 2-L eluent reservoir, 100 g silica 60 (40-63 um), sea
sand, silanized glass fiber wadding, 1 m PTFE tubing

Flash chromatography glass columns
complete with adapter and PTFE tap, fitted with a polyethylene net to protect against bursting

20 mm ID x 200 mm length 1 column 727400
20mmIDx 400 mmlength fcoumn 727401
25 mm D x 200 mm length. e Agolumn 7o7402
25 mm ID x 400 mm length 1 column 727403

30 mm D x 300 mm length. e Agolumn 727404
30 mm ID x 400 mm length 1 column 727405
T Iength‘ ......................... T
o Iength‘ - . . . OSSOSO R
Accessories for flash chromatography glass columns

1-L eluent reservoir with adapter, covered with a protective plastic sleeve for burst protection; this also prevents 1 piece 727420
build-up of UV-induced radicals in the eluent : ‘ e e
2-L eluent reservoir as above 1 piece 727421
Pressure gauge for controlling flow rates 1 piece 727422
PTFEtbing, 3mm OD, 2 mm ID, length 1 m tmo qeraea
Sea sand, acid washed and calcined ‘ , ‘ e 1k . Teraes
Glass fiber wadding, silanized 259 718002
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Basics

Sample filtration

Syringe filters are used for filtration of suspended matter from
liquid samples or gases. With CHROMAFIL® rapid purification
and removal of particles is very simple: just place the filter on the
syringe and you are ready for filtration. Special manipulations are
not required. The contamination of sensitive instrumentation by
solid impurities can be avoided, which leads to an increase of
lifetime of chromatographic columns and equipment.

Advantages

Polypropylene housing

- Considerably better solvent stability compared to acrylate
and polystyrene filters, featuring a low content of extractable
Substances

Lowest content of extractable substances

- The housing of every CHROMAFIL® filter is ultrasonically
sealed (welded), not glued, because glue may have extracta-
ble ingredients. Welding leads to a tight connection between
both parts, thus the filter can be used in both directions. The
special thick rim of the housing is ideal for use in laboratory
robots (e.g., SOTAX®, Benchmate™),

Luer lock on the side of entry
- For a safe connection on the high-pressure side every filter
provides a Luer lock on the side of entry.
Luer exit
- For 3, 13 and 25 mm filters: standard Luer exit
- For 15 mm filters: minispike - This Luer configuration offers a

low hold-up volume and easy filtration into autosampler vials
and NMR tubes.

- With the aid of a special adapter, filter inlet and filter exit can
be fitted to all CHROMABOND® columns and accessories
for selective sample preparation.

No rupture of membrane due to the impact plate

- The input solvent stream is broken and distributed by the
impact plate and does not directly hit the membrane: this
prevents rupture of the membrane. The high pressure stream
is diverted into four lanes.
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Optimum flow geometry because of the starshaped distribution
device

- The stream of liquid is broken into 4 lanes by the impact
plate and then further distributed to 8 slots in the form of
a star connected with 5 or 8 circular channels (for 13, 15
and 25 mm filters, respectively). Thus, the fluid is able to
penetrate the membrane on the whole surface, not only on a
small region; the filter is not plugged up rapidly, which results
in a high-flow efficiency.

Color coded filters

- Filters with 0.2 um pores have a yellow upper shell, that of fil-
ters with 0.45 um pores is colorless; the different membrane
types are distinguished by different colors of the lower shell.

Different pore sizes for versatile filtration

- Standard pore sizes 0.2 and 0.45 pm (additionally: PET
filters with 1.2 pm, glass fiber filters with 1 ym, PES filters
with 5 um). Filters with 0.45 um pore size efficiently remove
fine particles that can plug chromatography columns. Filters
with 0.2 um pore size are excellent for filtration of UHPLC
samples or other techniques requiring high purity samples.

Filter sizes

-3, 13, 15 and 25 mm diameter: the small diameter filters
are especially recommended for very small samples, which
require extremely low dead volumes: 5 pL for 3 mm @, 30 uL
for 13 mm @, 35 pL for 15 mm @, 80 L for 25 mm &

Recommended filter size depending on sample volume

Sample volume Recommended filter diameter
o<imL 3 mm

1-5mL 13 mm, 15 mm
5100mL  25mm

Filters can be autoclaved at 121 °C, 1.1 bar for 30 min.

All 25 mm CHROMAFIL® filters are designed to be 100 % com-

patible and reliable for use with the SOTAX® AT70 smart fully
automated dissolution testing systems.



Depending on your filtration task you can choose filter membra-

nes made from different materials:

CHROMAFIL® BIGbox

b4

Basics

CHROMAFIL® Xtra
Labeled for method validation and certification

Xtra: imprint for direct identification of the membrane type,
Material Page . .
— - " . diameter and pore size

Combi filters with glass fiber prefilters

Polyester (GF/PET) 85 Xira: low bleeding PP housing
Regenerated cellulose GF/RQ) o 85 Xtra:  color-free plain polypropylene
Polyvinylidene dIﬂUOI’Ide (GF/PVDF) 85

Syringe filters without prefilters
Regenerated celliose (RC) o 87 -~ =
Polytetiafiuoroethylene (PTFE) R S
Hydrophilized polytetrafl ethylene (H PTFE) 88 i N
Cellulose acetate (GA) leand non-sterile .89 -
Polyamide /Nylon (PA) 90 - '
Polyethersuffone (PES) o 90 e -:—.;,,
Polyvinylidene dlﬂuonde (PVDF) 91 -
Glass fioer (GF) e 91 o= s

Spemal filter for ion chromatography (IC) 92

tkqnmm xirm D!l-ll”’ =

- 400 color-coded quality syringe filters or 400 labeled Xtra | ;."...-
syringe filters (25 mm) Y W oy

- Food safe PE box with screw cap — pi
g—

CHROMAFIL® combi filters

Combi syringe filters with a coarse glass fiber prefilter and a small pore mem-

brane as main filter
User benefits:

- For solutions with a high load of particulate matter: lower back pressure,
easy filtration

- For high yields of filtrate: more mL of pure filtrate per filter

The technology

The glass fiber membrane (1.0 pm) removes coarse particles, before they
can block the fine main membrane. This results in a better filtration efficiency,
especially for highly contaminated samples.

- Housing: Solvent-resistant,
ultra low bleeding polypropylene
- Inlet: Luer lock
- Exit: Luer
- Pore size: 1.0/0.20 ym or 1.0/0.45 pm

- Filter diameter:
- Dead volume:
- Packing unit:

25 mm
<80 L

100 filters; BIGbox with 400 filters
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Selection guide for syringe filters

How to select the optimal CHROMAFIL® syringe filter
1. Filter size

Sample volume

1-5mL
Filter size
25 mm 13 mm 15 mm 3 mm
2. Pore size of filter membrane
For general purpose
HPLC columns packed with particles
>3 um, GC, SFC, ...
Sample size - S0
Recommended for
UHPLC-, core-shell and HPLC columns,
packed with particles < 3 ym, GC, SFC, ... 0.20 um
3. Membrane type
Properties of sample Recommended Alternatives
Aqueous, polar hydrophilic
low particle-load PET H-PTFE MV RC
high particle-load GF/PET GF/RC GF/PVDF
....... prefiltration required . . . . o
‘Mid-polar e.g. HPLC eluents . . __PET PA RC
Proteins
low binding capacity of proteins CA PVDF PES
....... high binding capacity of proteins . . _GF GF/PET GF/PVDF o
~Strong acids and bases . . . __H-PTFE PR
Organic, nonpolar, hydrophobic
low particle-load PTFE PET
high particle-load GF/PET GF/PVDF
~_preéfiltration required . . . I
Aqueous, for ion chromatography determinations IC

“ MACHEREY-NAGEL
FilterFinder - easy switching to first-class filters

It is that simple

1. Choose previously used manufacturer

2. Choose previously used part number

3. Start searching

4. Suitable CHROMAFIL® syringe filter will be suggested

Use our FilterFinder online at www.mn-net.com/filterfinder
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CHROMAFIL® combi filters

Polyester with glass fiber prefilter (GF/PET)

Key features
- Hydrophilic multipurpose membrane

- For polar as well as nonpolar samples
’-—4""; - The HPLC filter with glass fiber prefilter, especially suited for

_— mixtures of water and organic solvents

- Recommended for solutions with a high load of particulate
matter or for highly viscous samples. Glass fiber exhibits a
high protein-binding capacity.

Ordering information

Membrane
Type Pore size [um] diameter [mm] Color code Standard pack BIGbox
Top Bottom Filters/Pack REF Filters/Pack REF
LWGRPET20/25 10020 BB blue orange 100 729032 400 729082.400
GF/PET-45/25 1.0/0.45 25 black orange 100 729033 400 729033.400

Regenerated cellulose with glass fiber prefilter (GF/RC)

Key features
- Hydrophilic membrane

- For aqueous and organic-aqueous liquids, i.e. polar and
medium polar sample solutions

- Recommended for solutions with a high load of particulate
matter or for highly viscous aqueous solutions. Glass fiber
exhibits a high protein-binding capacity.

Ordering information

Membrane
Type Pore size [um] diameter [mm] Color code Standard pack BIGbox
Top Bottom Filters/Pack REF Filters/Pack REF
GFRC-20/25  ...10020 B blue blue 190 729050 400 729050.400
GF/RC-45/25 1.0/0.45 25 black blue 100 729051 400 729051.400

Polyvinylidene difluoride with glass fiber prefilter (GF/PVDF)

Key features
- Hydrophilic membrane
y - Recommended for the filtration of biological samples with
high particle loads. Glass fiber exhibits a high protein-bin-

ding capacity.
- Also suited for the filtration of aqueous samples

Ordering information

Membrane
Type Pore size [um] diameter [mm] Color code Standard pack BIGbox
Top Bottom Filters/Pack REF Filters/Pack REF
GF/P-45/25 1.0/0.45 25 black white 100 729039 400 729039.400
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& CHROMAFIL® syringe filters

Polyester (PET)

Key features
- Hydrophilic multipurpose membrane

s 3 I

" & - For polar as well as nonpolar solvents
% 4 w-w e & - The HPLC filter, especially suited for mixtures of water and
( 5 E'*""‘ organic solvents
'W‘" s’ - For TOC/DOC determination

- Not cytotoxic, does not inhibit the growth of microorga-
nisms and higher cells

Ordering information

Membrane
Type Pore size [um] diameter [mm] Standard pack BIGbox
Filters/Pack REF Filters/Pack REF
CHROMAFIL® Xtra
PET-20/13 0.20 13 labeled 100 729222
13 labeled 100 729223
PET-20/25 0.20 25 labeled 100 729221 400 729221.400
25 labeled 100 729220 400 729220.400
P! 25 labeled 100 729229 400 729229.400
Membrane
Type Pore size [um] diameter [mm] Color code Standard pack BIGbox
Top Bottom Filters/Pack REF Filters/Pack REF
CHROMAFIL®
PET-20/15 MS 0.20 15 yellow orange 100 729022
colorless orange 100 729023
yellow orange 100 729021 400 729021.400
colorless orange 100 729020 400 729020.400

MS = minispike on filter exit
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CHROMAFIL® syringe filters X

Regenerated cellulose (RC)

{. ‘ Key features
& - Hydrophilic membrane with very low adsorption
s@" . " r ,{jw.‘ - For agueous and organic-aqueous liquids, i.e. polar and
% s \v g medium polar sample solutions
Aoa® - S

- o - Binding capacity for proteins 84 pg per 25 mm filter

Ordering information

Membrane
Type Pore size [um] diameter [mm] Standard pack BIGbox
Filters/Pack REF Filters/Pack REF
CHROMAFIL® Xtra
~RGC-20/13 0.20 13 labeled 100 729236
13 labeled 100 729237
25 labeled 100 729230 400 729230.400
RC-45/25 0.45 25 labeled 100 729231 400 729231.400
Membrane
Type Pore size [pm] diameter [mm] Color code Standard pack BIGbox
Top Bottom Filters/Pack REF Filters/Pack REF
CHROMAFIL®
RC-20/15 MS 0.20 yellow blue 100 729036
colorless blue 100 729037
yellow blue 100 729030 400 729030.400
RC-45/25 0.45 colorless blue 100 729031 400 729031.400

MS = minispike on filter exit
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Polytetrafluoroethylene (PTFE)

Ordering information

<
& CHROMAFIL® syringe filters

Key features

- Hydrophobic membrane

- For nonpolar liquids and gases

- Very resistant towards all kinds of solvents as well as acids
and bases

- Flushing with alcohol, followed by water, makes the original-
ly hydrophobic membrane more hydrophilic

Membrane
Type Pore size [um] diameter [mm] Standard pack BIGbox
Filters/Pack REF Filters/Pack REF
CHROMAFIL® Xtra
PTFE-20/18 .02 LA labeled 100 729208
PTFE-45/13 13 labeled 100 729209
PTFE20/25 0 LB labeled 100 729207 400 729207400 _
PTFE-45/25 ......0~ - labeled 100 729205 400 729205.400
PTFE-100/25 25 labeled 100 729247
Membrane
Type Pore size [um] diameter [mm] Color code Standard pack BIGbox
Top Bottom Filters/Pack REF Filters/Pack REF
CHROMAFIL®
0208 020, 8. colorless colorless 100 729014
0-45/3 0.45 3 colorless colorless 100 729015
02015MS 0 L5 yelow colorless 100 729008
O:45/15MS .04 A5 ColorleSS colorless 100 729009 ) R
0-20/25 0.20 25 yellow colorless 100 729007 400 729007.400

MS = minispike on filter exit

Hydrophilized polytetrafluoroethylene (H-PTFE)

Key features

Se, - Hydrophobic membrane with additional hydrophilic charac-
7 teristic
- - For polar and nonpolar solutions
- Resistant towards all kinds of solvents as well as acids and
bases
Ordering information
Membrane
Type Pore size [um] diameter [mm] Standard pack BIGbox
Filters/Pack REF Filters/Pack REF
CHROMAFIL® Xtra
RPTFE-20MS 920 S labeled 100 729256
HHPTPEASS .04 LA labeled 100 729257
PTPE20/25 .02 N labeled 100 729245 ) S
H-PTFE-45/25 25 labeled 100 729246 400 729246.400
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CHROMAFIL® syringe filters X

Cellulose mixed esters (MV)

Key features
I - Hydrophilic membrane with very low adsorption
- For aqueous or polar solutions

Ordering information

Membrane
Type Pore size [um] diameter [mm] Standard pack BIGbox
Filters/Pack REF Filters/Pack REF
CHROMAFIL® Xtra
MV-20/25 ] 020 .../ o iibeled 100 729206 ) )
MV-45/25 0.45 25 labeled 100 729204 400 729204.400
Membrane
Type Pore size [um] diameter [mm] Color code Standard pack BIGbox
Top Bottom Filters/Pack REF Filters/Pack REF
CHROMAFIL®
P2OEE ] 020 i ysllow yellow 100 729006 400 729006.400
A-45/25 0.45 25 colorless yellow 100 729004 400 729004.400

Key features
- Hydrophilic membrane

- For the filtration of water-soluble oligomers and polymers,
especially suited for biological macromolecules

- Very high shape stability in aqueous solutions

- Extremely low binding capacity for proteins (21 ug/25 mm
filter)

- Also available in a sterile package (S) for filtration under
sterile conditions (each filter individually sealed)

Ordering information

Membrane
Type Pore size [um] diameter [mm] Standard pack BIGbox
Filters/Pack REF Filters/Pack REF
CHROMAFIL® Xtra
labeled 100 729254
labeled 100 729255 ) )
labeled 100 729226 400 729226.400
CA-45/25 0.45 25  labeled 100 720227 400 729227.400
Membrane
Type Pore size [pm] diameter [mm] Color code Standard pack BIGbox
Top Bottom Filters/Pack REF Filters/Pack REF
CHROMAFIL®
yellow red 100 729054
colorless red 100 729055 ) )
yellow red 100 729026 400 729026.400
colorless red 100 729027 400 729027.400
(CA20/25(S yelow red 50 729024
CA-45/25 (S) colorless red 50 729025

MS = minispike on filter exit; S = sterile filters
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& CHROMAFIL® syringe filters

Polyamide (PA) = Nylon

Key features
ot : : - Rather hydrophilic membrane
e ‘ ’ oy - For aqueous and organic—aqueous medium polar liquids
!'9»5

Ordering information

Membrane
Type Pore size [um] diameter [mm] Standard pack BIGbox
Filters/Pack REF Filters/Pack REF
CHROMAFIL® Xtra
pa20nAs 020 18 labeled 100 729248
PA-45/13 labeled 100 729249 ) )
PA-20/25 labeled 100 729212 400 729212.400
PA-45/25 labeled 100 729213 400 729213.400
Membrane
Type Pore size [pm] diameter [mm] Color code Standard pack BIGbox
Top Bottom Filters/Pack REF Filters/Pack REF
CHROMAFIL®
AO-20/3 0.20 3 colorless colorless 100 729010
colorless colorless 100 729011
yellow green 100 729048
colorless green 100 729049
0/25 yellow green 100 729012 400 729012.400
AO-45/25 0.45 25 colorless green 100 729013 400 729013.400

MS = minispike on filter exit

Polyethersulfone (PES)

Key features
- Hydrophilic membrane

- For aqueous liquids and aqueous liquids with low organic
contents

- Very low adsorption of pharmaceuticals and proteins
- Good stability against acids and bases
- Binding capacity for proteins 29 ug per 25 mm filter

Ordering information

Membrane
Type Pore size [um] diameter [mm] Standard pack BIGbox
Filters/Pack REF Filters/Pack REF
CHROMAFIL® Xtra
PES20/25 0:20 e B2 labeled 100 729240 . .
PES-45/25 046 .S .. labeled 100 729241 400 729241400
PES-500/25 5.0 25 labeled 100 729242
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Polyvinylidene difluoride (PVDF)

CHROMAFIL® syringe filters

Key features
- Hydrophilic membrane

- For 100 % aqueous samples, water-soluble oligomers and
polymers like proteins

% "’e‘ T
- Binding capacity for proteins 20 ug per 25 mm filter
Ordering information
Membrane
Type Pore size [um] diameter [mm] Standard pack BIGbox
Filters/Pack REF Filters/Pack REF
CHROMAFIL® Xtra
PNDFE-20/18 D281 B labeled 100 729243
FVDPASNS DBt B labeled 100 729244 ) S
PVDF-20/25 020 % labeled 100 729218 400 729218.400
PVDF-45/25 0.45 25 labeled 100 729219 400 729219.400
Membrane
Type Pore size [um] diameter [mm] Color code Standard pack
Top Bottom Filters/Pack REF
CHROMAFIL®
PVDF-20/15MS 020 18 yelow white 100 729043
PVDF-45/15 MS 0.45 15 colorless white 100 729044
MS = minispike on filter exit
Glass fiber (GF)
Key features
- Inert filter, nominal pore size 1 um, allows higher flow rates
=5 > than small pore filters
. - For solutions with high loads of particulate matter or for
highly viscous solutions (e.g., soil samples, fermentation
S’ broths). Glass fiber exhibits a high protein-binding capacity.
- As prefilters for other CHROMAFIL® filters, they prevent
plugging of the membrane
Ordering information
Membrane
Type Pore size [um] diameter [mm] Standard pack BIGbox
Filters/Pack REF Filters/Pack REF
CHROMAFIL® Xtra
(GF-100/18  nominal10 18 labeled 100 729234 ) R
GF-100/25 nominal 1.0 25 labeled 100 729228 400 729228.400
Membrane
Type Pore size [um] diameter [mm] Color code Standard pack BIGbox
Top Bottom Filters/Pack REF Filters/Pack REF
CHROMAFIL®
(GF-100/16MS  nominal 1.0 15 blue colorless 100 729034 ) R
GF-100/25 nominal 1.0 25 yellow black 100 729028 400 729028.400

MS = minispike on filter exit
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& CHROMAFIL® syringe filters

Special filter for ion chromatography (IC)

Key features
..w“w.? - For the filtration of aqueous liquids

e - 7, - For optimal results with blind values < 5 ppb we recom-
mend to prewash the filter with deionized water

Ordering information

Membrane
Type Pore size [um] diameter [mm] Standard pack
Filters/Pack REF
CHROMAFIL® Xtra
IC-45/25 0.45 25 labeled 100 729258

Hints for using CHROMAFIL® syringe filters

For optimum filtration results we recommend to keep the following in mind:
- Either discard the first mL or rinse the filter unit with 1 mL of the solvent prior to filtration
- Before filling the syringe, draw about 1 mL air into the syringe in order to minimize the liquid remaining in the filter

- Start filtration with a slight pressure; this will optimize the throughput of the filter. As soon as particles accumulate on the filter,
filtration will become more difficult and the pressure on the filter will increase.

- Change the filter whenever the resistance becomes too large in order to prevent rupture of the housing

- Do not apply CHROMAFIL® syringe filters on humans; they are only intended for lab use!

- Always use syringes > 10 mL; smaller syringes can easily cause pressures above the 6 bar limit of the filters
- The temperature should not exceed 55 °C

- Do not re-use the filters

Disposable syringes with Luer tip

Key features
- Body and piston made from polypropylene (non sterile)

i %

R '\"{\x\‘\\‘\j\

sl
Ordering information
Volume Pack of REF
e 100 e 129100
D I e 100 e JOTON

10 mL 100 729102
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Chemical compatibility of CHROMAFIL®

Chemical compatibility of filter materials

The chemical compatibility depends on several parameters such For example, a PTFE filter with PP housing does not liberate any
as time, pressure, temperature and concentration. In most ca- UV-detectable substances during filtration of 5 mL THF, although
ses, CHROMAFIL® filters will have only short contact with a sol- PP shows only limited resistance towards THF.
vent. In these cases they may be used despite of limited com- The following table lists the chemical compatibility of our
patibility. CHROMAFIL® materials.
Solvent Material
MV CA RC PA PTFE H-PTFE PVDF  PES PET GF IC PP
Acetaldehyde - - + + + +
Acetic acid, 100 % i - - - - + + + + +
- - + + + - + +
- - + + + + + + +
- - + + +
+ + + + + + + +
+ + + + + + + +
+ + + + + + + +
+ - + - + + + +
+ + + + + + +
- - + + - - + +
- - + + + - + +
- + + + + + + + +
- - + + + + + + +
+ + + + + + +
+ - - + + + +
- - - - + + + - +
- - + + + + + + +
- - - - +
+ - + - + + +
+ + + + + + + +
- - - + +
- - + + +
+ + + + + + + + +
- - + +
+ - + + + + +
- + + + - + +
+ - + + + + + + +
+ + + + + + +
+ - + - + + - + +
+ + + + + + + +
+ + + + + + + + +
+ + + + + + +
Data not guaranteed.
+ resistant, —not resistant, © limited resistance

Material

Membranes

MV = cellulose mixed esters, CA = cellulose acetate, RC = regenerated cellulose, PA = polyamide,

PTFE = polytetrafluoroethylene, H-PTFE = hydrophilized polytetrafluoroethylene, PVDF = polyvinylidene difluoride, PES = polyethersulfone,
PET = polyester, GF = glass fiber, IC = special filter for ion chromatography

Housing material
PP = polypropylene
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K
/ CHROMAFIL® filtration cartridges - MULTI 96

CHROMAFIL® filtration cartridges

Key features

- Filtration cartridges for sample clarification under vacuum
(e.g., using the CHROMABOND® vacuum manifold or SPE
automation systems like Gilson ASPEC™, Rapidtrace®) or
by gravity

- Cartridge sizes 3 mL and 6 mL

- Different membranes (PET, RC, PTFE, PVDF, GF) and pore
sizes (0.2, 0.45 and 1.0 pm). Membrane materials corres-
pond to the respective CHROMAFIL® syringe filters.

Ordering information

Description Pore size [um] Pack of [cartridges] Column volume
3 mL 6 mL
CHROMAFIL® filtration cartridges
Filtration cartridges PET (polyester) O'.?O '''''''' 100 730578.320 730578.620
O'.‘{}S '''''''' 100 730578.345
0.20 ' 100 730068.320
O'.‘{}S '''''''' 100 730068.345
620 100 730570.320
045 100 730570.345
020 100 780579.320
0.45 100 730579.345
“Filration cartridges GF (glass fibe) nom.1.0 100 730517.3100  730517.6100
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CHROMAFILZ® filtration cartridges - MULTI 96

CHROMAFIL® MULTI 96 filter plates

Key features
- 96-well polypropylene plates for the simultaneous filtration
of 96 samples
- Advantages of this high-throughput system are:
Economical by saving time and solvent

P The use of multi-channel pipetters facilitates liquid trans-

1t 96
LM
oHﬂOwF | fer steps
| @ Readily adaptable to all common automated and robotic
| [ - - handling systems
o ) | _— 1 I Minimized dead volume (< 40 pL)
' - Membrane materials correspond to the respective
CHROMAFIL® syringe filters

Ordering information
Description Pack of REF

CHROMAFIL® MULTI 96 Filter plates
Fllter plates W|th ceIIquse mlxed ester ﬂlter elements 0.20 um)

738770.M
738771.M
738656.M
738657.M
738660.M
738661.M
738662.M
738663.M
738655.M

~ 738659M

 738655.2M
738658.M
738630.M

Al aiai b ai i ai i ab ai at i

CHROMABOND® MULTI 96 vacuum manifold for monoblocks with reservoir tank,
vacuum gauge and control valve, for filtration with 96-well filter plates

www.mn-net.com | 95



i

- Vials and caps

96 | www.mn-net.com



Contents

Contents

Basics 98
Crimp neck vials and caps N 8... ‘ ‘ ‘ ‘ 101
Screw neck vials and caps N 8. 102
Screw neck vials and caps N 9. 104
Screw neck vials and caps N 10 ‘ ‘ ‘ ‘ 108
Crimp neck vials and caps N 11 109
Snap ring vials and caps N 11.... 114
Crimp neck vials and caps N 13 ‘ ‘ ‘ ‘ 118
Screw neck vials and caps N 13 119
Special vials and caps ‘ ‘ ‘ ‘ ‘ 120

Screw neck vials for storage of liquid samples ‘ 120

Snap cap vials for storage of powdery samples 123

Shell vials N8 and N 12........ : : 124
Screw neck vials/ magnetic screw caps N 18.... 125
Crimp neck vials and caps N 20 126
Screw neck vials and caps N 24. ‘ ‘ ‘ ‘ 131
Containers/Vial racks 133
Crimping tools.... ‘ ‘ ‘ ‘ 134
Autosampler compatibility ‘ ‘ ‘ ‘ 136

www.mn-net.com | 97



Basics

Technical data of vials

Except for the snap cap vials for storage of powdery samples
and the blow-molded glass 70209.1, the vials of our program
are made from 15t hydrolytic class glass. The dimensions stated
in this catalog with respect to vial diameter and height are exact
values. Please note that other suppliers often list rounded values
(e.g., 12 x 32 mm instead of 11.6 x 32 mm), the actual dimen-
sions are, however, identical due to the required fit in the instru-
ment. Our data concerning the volume are defined realistically
usable volumes, not calculated values. For reasons of safety we
state rather low values. Here, too, deviations of data of other
suppliers may occur, which either use the calculated volume
(e.9., 2 mL instead of 1.5 mL) or a defined, realistically usable
volume in the upper range (e.g., 1.8 mL instead of 1.5 mL). For
suitability of certain vial types on instruments of the most import-
ant manufacturers please refer to the autosampler compatibility
list at the end of this chapter.

Closure selection in GC/HPLC

The choice of the best closure depends on certain features of
the instrument (needle type/ design, transportation mechanism
of the autosampler, etc.) as well as on the requirements of the
application (temperature, sensitivity of the analysis, single/mul-
tiple injections, etc.) and thus is more complicated and more
individual than selection of the correct vial type.

Basically the following recommendations can be made:

- Due to the relatively thick and blunt HPLC needles, only
Silicone/PTFE closures, either with or without slit, should be
used in combination with them

- Screw closures N 9 are universally suitable on most au-
tosamplers, convenient in handling and available in a broad
selection of different cap colors and septum materials. They
fulfill all requirements with regard to tightness and analytical
purity for GC as well as for HPLC. Due to the relatively thin
septa penetration is safe and easy. Crimp closures N 11 are
also universally suitable with regard to autosampler compa-
tibility, however, they are not as safe and convenient in their
closing technique as the screw closures N 9.

- Snap ring closures N 11 should only be used in HPLC, as
the punctual compacting pressure of the septum against
the vial rim by the four pins in the cap does not achieve
the same level of tightness as the evenly applied pressure
through a circular thread or by crimping.

98 | www.mn-net.com

- For sensitive analyses only high purity Silicone/PTFE clo-

sures can be used; if additionally there is a need for minimal
coring during penetration, a PTFE/ Silicone / PTFE septum
(sandwich septum) is recommendable.

- Cap colors may be used for marking (sample marking/ lab

marking / shift marking). However, please consider that some
autosamplers work with photocells which may not be able to
recognize transparent caps.

- For sample storage closed top screw closures (without

center hole) should be used. Generally, these also need an
elastomeric liner for sealing vials with liquid samples tightly.

"%

g ="

- Due to their artificially reduced cap height screw caps N 9

don’t have a standardized thread design. Therefore, it is
recommendable only to use vials and closures from one
source of supply, in order to ensure a harmonious and tight
matching of both components.

- Replacement septa are partially available, however, in case

of manual assembly you have the risk of contamination with
skin fat/sweat and of a possible wrong side orientation.
Therefore we highly recommend only to use ready assem-
bled closures, where the liner perfectly matches the cap
and has been automatically inserted under strict hygienic
conditions.

- Normally ready assembled closures should be suitable for

all types of needles, provided the proper type of septum has
been selected. Nevertheless, there might be cases where
usage of bonded closures (cap and liner form an inseparable
unit) can be recommendable. Example: blunt HPLC needle,
however, due to the risk of sample loss/concentration
changes no septa with slit can be used. In order to avoid
that the unslit septum is pushed into the vial by the needle,
you use a bonded closure with unslit septum.

- The following table shows the different physical and chemical

properties of the various elastomeric septa materials:



Basics K

Septa Guide
Temperature Analytical Fragmentation due to hardness Hardness (needle pene- Resealability (in case of
resistance purity and molecular structure tration) multiple injections)
from/to (coring)
PTFE virginal —200 °C/260 °C very high very hard (but very thin no resealability
material)
Natural rubber/PTFE__ Jow high, big particies veryhard . high
_Red Rubber/TEF (FEP)  —40°C/110°C  medium medium _medumbard _ medium
BUY i TA0°C/ 120 °C _...medium medium Jmediumhard medium
Buyl/PTFE o _...Medium medium Jedumbard _medium
Silicone/PTFE -60 °C/200 °C high low to medium soft low to medium
'PTFE/Slicone/PTFE -60°C/200°C  high very low soft verylow
Certificates Packaging

Upon request we can issue (batch related) certificates of confor-
mity for all vials, inserts and closures, if this is required for your
own ISO documentation.

Samples

Sample packs of all vials and closures can be requested at any
time. The sample packs contain 5 pieces of the respective prod-
uct. These can be requested cost-free with the REF number of
the respective product plus the addition “MUSTER” (e.g., 1 x
70201HP.MUSTER = 1 sample pack with five vials of 70201HP).

Vials: normally packed with 100 pieces in a PP box, bottom part being
shrink-wrapped

o

Example for a sample pack with five vials

Example for a sample pack with five screw closures

Closures: normally packed with 100 pieces in a resealable PE zip lock bag

Vial Kits with 100 vials and closures each (for all vials 11.6 x 32 mm)
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Basics

Literature
The following literature, which contains vials and caps, can be requested free of charge under the indicated KAT no.

Brochure vials and caps (English): KATEN200010

Link to the PDF download: www.mn-net.com/vials

Chromatography catalog (English): KATEN200001

Link to the PDF download: www.mn-net.com — Chromatography — Customer Services — Catalog download
Poster autosampler vials and caps (English): KATEN200086

Brochure crimping tools (English): KATEN200100

Link to the PDF download: www.mn-net.com/vials — Vial accessories

Poster “Optimal crimping” (German/English): KATDE/EN200153

Link to the PDF download: www.mn-net.com/vials — Vial accessories

Website guide

Up-dated product range vials and caps:

VialFinder as translation tool for cross-references:

General literature on chromatography products (PDF download):
Instructions for manual crimping tools (PDF download):
Instructions for electronic crimping tools (PDF download):
Current edition of the “Chroma-News” as well as their archive:

Decision tool for selecting the most optimal crimping tool for your own user
profile (PDF download):

www.mn-net.com/vials
www.mn-net.com/Vialfinder

www.mn-net.com/chroma — Customer services — Catalog download

www.mn-net.com/manualcrimper (left pane)
: www.mn-net.com/electroniccrimper (left pane)
_www.mn-net.com/chroma (right pane)
www.mn-net.com/Vials — Vial accessories (containers, crimping tools) —
blue marked link to PDF Download in the yellow box on top of the section

Translation tool for cross-references: the VialFinder at
www.mn-net.com/vialfinder

The VialFinder is a database-driven translation tool for cross-re-
ferences of instrument manufacturers and suppliers of consum-
ables worldwide. The VialFinder immediately shows all options
available from MACHEREY-NAGEL for the product of interest. —
The Finder shows 1:1 matches (in bold type) as well as possible Y @ movenevnce: CIEAEIE

alternative products (in normal type) that — in spite of techni- e

cal differences to the indicated product — are suitable for the

application. The corresponding link on the product description
will lead you to the appropriate product page on our website
that will give information on technical product features as well
as possible illustrations of the product. In case you cannot find
your part number via the VialFinder, please send your inquiry
by e-mail to vials@mn-net.com providing us with all product in-
formation you may have. We will then check, if we can offer an
equivalent product.

Miscellaneous

Should you need more information concerning this product
range, you can ask for our separate brochure “Vials and caps”
(KATEN200010), which —among others — features 1:1 drawings
of all glass products.

Except where explicitly mentioned, septa are assembled ready
to use. Septa beneath or beside a cap are shown for illustration
purposes only, and they are pictured upside down.

All drawings in this chapter are scale 1:2.
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General remarks

All information is subject to technical changes. All product data
are subject to the currently valid specifications.

Contacts

Aside from your known contacts of our sales team you can
also contact product management for technical questions at:
vials@mn-net.com



Crimp neck vials and caps N 8

Crimp neck vials and caps N 8

Ordering information
Crimp neck vials N 8

Key features

- 0.2-0.8 mL usable volume

- Adapter required for use in an au-
tosampler

- Available with flat, round or conical
bottom

- Economic closure versions:

three-layer septum Natural rubber /
Butyl / TEF or two-layer septum Red
Rubber / FEP

- For more demanding analyses:

high purity Silicone / PTFE septa

il

:UJ T 1‘ ]l T g T
40
| | Ui
5.5« Bk Jez| ER
70286 70282 70251 702002
(Nustrations scale 1:2)
Type of vial Usable volume OD x height Pack of REF
Olear, CONICal 0 2ml 95x315mm . 100 e 70286 o
Clear, round bottom 0.3 mL 5.5x31.5mm 100 70282
Olear, Tt bottom O8mL .....82x80mm 100 70251
Clear, flat bottom 0.7 mL 7 x 40 mm 100 702002
Ready assembled crimp closures N 8 and plain crimp caps N 8
70283 @ 702521 @ 702025 - 70289 ~| == 702878 702800
Cap description Septa description Thickness Pack of REF
_N 8 aluminium crimp cap, siver, centerhole PTFE virginal, white 0.25 mm L 70283 o
N 8 aluminium crimp cap, silver, center hole Natural rubber / Butyl red-orange / TEF color- 1.0 mm 100 70252.1
less
N8 aluminium crimp cap, siver, center hole _ Red Rubber/FEP colorless nomm 100 702025
N 8 aluminium crimp cap, silver, center hole Silicone white/PTFE red 1.0 mm 100 70289
"N 8 aluminium crimp cap, silver, center hole PTFE red/ Silicone white / PTFE red 1.0 mm 00 702878
'N 8 aluminium crimp cap, silver, center hole noliner - 100 702800
Crimping tools N 8
Description Pack of REF
_Manual crimper (standard) for 8 mm aluminium cimp caps L 735126 .
Manual decapper (standard) for 8 mm aluminium crimp caps 1 735408
s ‘e‘r‘gbhérh'i'o'é}i'rhbér' g 'c'r'ir'ﬁb' éébé .......................................................... e e

Manual crimper (standard)

Manual ergonomic crimper
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Screw neck vials and caps N 8

Screw neck vials and caps N 8

Key features

- Are among the oldest vial types for - In combination with closed top screw
HPLC and GC (besides crimp neck closures also used for sample storage
vials N 11) (see page 120)
i = - More and more replaced by screw - Now also available as practical Vial
neck vials N 9, which are easier to fill Kits with 100 vials and closures each

due to the wide opening compared

to screw neck vials N 8 with small
. o opening
— -

- Due to the cap design not universally
usable on all autosamplers in GC and
HPLC - however, often used on in-
struments of VWR (Merck®) / Hitachi,
Varian®, Knauer, Gilson®, Shimadzu®
and others

Ordering information
Screw neck vials N 8, small opening (8-425 thread), and compatible inserts

8 i1 t £
i r
70213 70213.2 702004 702893 702968 702968.1 7029741 702824 702005 702860
= T = A5k
& & /5 [& I | m T
32. 32 32 EI 32 I I 29 I
l‘n.s»( lkn,e»{ JLHLB»{ l#11,6»{ o5 e iz l }«116%
(Nlustrations scale 1:2)
Type of vial Usable volume OD x height Pack of REF
Clear, flat bottom 1.5mL 11.6 x 32 mm 100 70213
Amber, flatbottom 1Smtiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂ6x32mmﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬂfﬁﬁiﬁﬁ100ﬁiﬁﬁfﬁﬁﬁﬂiﬁﬁiﬁﬁﬁﬁﬁ702132 e
Amber flat bottom ‘label and scale 1.5mL 11. 6 x 32 mm 100 702893
Insert for small opening vials, clear, conicel, 15MMYD e QLI e DX BLIM s Do d OLDOB v
Insert for small opening wals clear conlcal 9 mm tlp 0.15mL 5x 31 mm 100 702968. 1*
. Metal wping for conica |nser’(s 5 i 31 i i
Insert for small opening vials, dlear, with plastio spring  OAmL _ 5x29mm 100 o 702824
Insert for small opening V|als clear flat bottom 0.25 mL 5x 31 mm 100 702005
Micro-vial, clear, conical 1.1 mL 11.6 x 32 mm 100 702860

* Optionally you may use metal springs 702974.1 in combination with these products to push them up in the vial.
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Ordering information

Screw neck vials and caps N 8

Ready assembled screw closures N 8 and plain screw caps N 8

702067 702068 702066 702437 702069 70249 70250
— — - - -
Cap description Septa description Thickness Pack of REF
N8 PP screw cap, black, center hole Red Rubber/FEP colorless 18mm 100 o TO20B7
as above, but with closed top Red Rubber/FEP colorless 1.3 mm 100 702068
N 8 PP screw cap, black, center hole Silicone white/ PTFE red 1.3mm 100 i 10245
as above, but with closed top Silicone white / PTFE red 1.3 mm 100 702066
N 8 PP screw cap, black, center hole Silicone white/ PTFE blue, slit 1.0 mm 100 702437
N 8 PP screw cap, black, center hole PTFE red/ Silicone white / PTFE red 1.0 mm 100 702069
N8 PP screw cap, black, center hole nolner e T 100 0249
as above, but with closed top no liner - 100 70250
N 8 Septa for screw caps N 8
Material lllustration Thickness Pack of REF

Septum N 8, PTFE virginal, white

100 702481

Vial Kits screw neck N 8
Packs of 100 vials and 100 closures, each

Closure —

70245 702437 702067
Vial | - - =
70213: 702238 702247 702246
.5 ml, clear, fiat bottorn . . e
70213.2: 702249 702251 702248

1.5 mL, amber, flat bottom

Other Vial Kits on request.
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Screw neck vials and caps N 9

0 ww
e @0
-

Screw neck vials and caps N 9

Key features
- Can be used on almost all HPLC

and GC autosamplers

- Large range of vials and closures
- Also available as bonded closures

(advantage: thick (blunt) HPLC

- Also available as convenient Vial
Kits with 100 vials and 100 caps
and as presealed vial-closure com-
binations

- Now also 1.5 mL polypropylene
vials N 9 for special applications

P needles cannot push the septum
into the vial) (e.g. IC, CE, etc)
Ordering information
Screw neck vials N 9, wide opening (short thread), and compat|ble inserts
: f T »[5.7] T
[ 31
29
. J I
Hweﬁ Hw.eq A6k | '_: X 56
702282 702293 702283 702284 702500 702813 702716 702818 702825
silanized silanized silanized silanized
702078 702079 702077 702818.1
(lllustrations scale 1:2)
Type of vial Usable volume OD x height Pack of REF
Clear, flat bottom 1.5mL 11.6 x 32 mm 100 702282

Polypropylene, transparent, with filling lines

11.6 x 32 mm 100 702500

Insert for Wide opening vials, clear, conical, 15 mm tip

6 x 31 mm 100 702813

Insert for wide opening vials, clear, flat bottom

6 x 31 mm 100 702825
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Ordering information

Screw neck vials and caps N 9

Screw neck micro-vials N 9, wide opening (short thread)

it it

[ e

702006 702088 702007 702008

y

[«11.65 f«11.65]

i

[<11.6

P
LR |
702135 702335 702009
PP/Glass PP /Glass
ll
[<11.65] [<11.6%

(Ilustrations scale 1:2)

702172

i

[<11.65

Type of vial Usable volume OD x height REF

Micro-vial, clear, 15 pL funnel in solid glass bottom Jaml 116x32mm A
Micro-vial, clear, conical, with round pedestal glass plate 32 mm 702088
Micro-vial, clear, with integrated 0.2 mL insert 116x82mm 702007
Micro-vial, amber, with integrated 0.2 mL insert C116x32mm 702008
Micro-vial, polypropylene, transparent, 11.6 x 32 mm 702135*

with integrated 0.2 ml_ glass insert, conical e e
Micro-vial, polypropylene, amber, 11.6 x 32 mm 100 702335

with integrated 0.2 mL glass insert, conical

Micro-vial, polypropylene, transparent, with inner cone Osml 1exs2mm 100 L 402009
Micro-vial, polypropylene, amber, with inner cone osmk o aexs2mm 190 Lroerre
Micro-vial, polypropylene, transparent, with round bottom insert 0.7 mL 11.6 x 32 mm 100 702010

* upon request also available with an integrated silanized glass insert

Pre-assembled vial-insert combinations with screw neck N 9

Vial description Insert description Pack of REF

Vial 702282: with pre-assembled micro-insert 702813: 100 702177

1.5 mL, clear, flat bottom 0.2 mL, conical, 15 mm tip

Vial 702283: with pre-assembled micro-insert 702813: 100 702178
1.5 mL, clear, flat bottom, label and scale 0.2mL, conical, 1I5mmtp e
Vial 702284 with pre-assembled micro-insert 702813: 100 702179

1.5 mL, amber, flat bottom, label and scale 0.2 mL, conical, 15 mm tip

Further pre-assembled vial-insert combinations on request

Bonded screw closures N 9 (septum firmly connected with the cap; cannot be removed)

. . 702028 ° 0 702026 ° e 702027

Cap description Septa description Thickness Pack of REF
N9 PP bonded screw cap, blue, center hole Red Rubber/TEF colorless  ~  1.0mm 100 . _jo02s .
N 9 PP bonded screw cap, blue, center hole Silicone beige/PTFE w 1.3 mm 10 702026
'N 9 PP bonded screw cap, blue, center hole Silicone beige/PTFE white, st~ 1.3mm 700027
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Screw neck vials and caps N 9

Ordering information
Ready assembled screw closures N 9

702029 ‘ 702031 - 702032

Cap description Septa description

Thickness

Pack of REF

N9 PP sorew cap, transparent, centerhole  PTFEvirginal, white | ...
N9 PP screw cap, blue, centerhole  PTFEvirgina, white .

N 9 PP screw cap blue, closed top PTFE virginal, white

025 mm

025mm

0.25 mm

100 702029

10 Tt

100 702032

@ o0 [ = 0232 @) = 00050 @GP e 702081

B = oo

Cap description Septa description

Thickness

@ = v 1 & 7o

Pack of REF

N 9 PP 'screw cap, transparent, center hole ) Red Rubber/FEP colorless

N 9 PP 'screw cap, blue, center hole Red Rubber/FEP coIorIess:

N 9 PP screw cap, black, center hoIe ' i Red Rubber/FEP colorless

N 9 PP screw cap Red Rubber/ PE'PHcoI'o'rIeesH '

Red Rubber/FEP colorless
Red Rubber/FEP colorless

1.0mm
10mm
1.0 mm
omm

1.0 rﬁm

100 702030

IﬁOOfﬁﬁfifﬁfiffff2702732fifﬁiiﬁ

o0
B -
70214
702033

- 02057 i) = 7022571 @) = 702056 @ = 700037

- 702155 [ = 702034

Cap description Septa description

Thickness

@ = oo - 702107

Pack of REF

“N 9 PP ‘screw cap, transparent, center hoIe R Silicone white/PTFE red

NS PP screwcap e cane hoe
||cone whlte/ PTFE red

N9PP screw cap, red, centerhole  Sliconewhite/PTFEred
N 9 PP screw cap, green, center hoIe Slllcone whlte/PTFE red

||oone whlte/ PTFE red

N 9 magnetic screw cap, silver, center hole mWmmHWW.SI“&)OHG whlte/PTFE red::

N 9 PP screw cap blue closed top Silicone white / PTFE red

1.0 mm
Aomm
1.0 mm
20mm 100
10mm
Jomm 1

1.0 mm

100 702287

200 7022870

702036
702087
702038
100 702155

.‘1 00. [ ..702034‘. [

<= 702288 ‘ = 702288.1 <= 702039 <= 702040

Cap description Septa description

Thickness

= 702083 = 702109

Pack of REF

“N 9 PP 'screw cap, transparent, center hoIe Silicone whlte/PTFE blue slltw. R

N 9 PP screw cap, blue, center hole “SI|ICOﬂe whlte/PTFE blue slit

N 9 PP screw cap, yeIIow, center hoIe Silicone white/ PTFE blue, slit

lcone white/ PTFE blue, sit
“N 9 PP ‘screw cap, red center hole o WmHWWWSlIlcone whlte/PTFE blue S|Itmm R
N 9 PP Screw cap, gree” Cemer ho'e ........,m,m,m,W,‘...?‘!'9909."‘.”?.'?9/.9?? ?'991 St

1.0 mm
1omm,‘........‘.‘.
omm
1.0 mm
nomm

1.0 mm

100 702288

100 Toeese

702039

10 . 70040
100 .. 70083

100 702109

T @ s @) = 0055 @ = 00z @ = 702084

Cap description Septa description

Thickness

702085 T = 702159
Pack of REF

N9 PF screw cap, transparent, centerhole ...FIFEred/Silicone whits/PTFEred

N 9 PP screw cap, blue, center hole PTFE red/ Slllcone wh|te/PTFE red

N 9 PP screw cap, y , center hole PTFE red/ Slllcone whlte/ PTFE red

PTFE red/Siicone white/PTFEred
PTFE red/Slllcone whlte/PTFE redw o

1 O mmm

1omm

1.0 mm

100 i 102286

100 702035
o0 702188

702085
702159

702160 - 702161 - 702162 . 702163

Cap description Septa description

@ e T 702165

Thickness

Pack of REF

\N9PP screw cap, bleck, centerhole moliner s
N 9 PP sorew cap, red, center hole NONST

N 9 PP screw cap, yellow, center hole no liner

N 9 PP screw cap, transparent, center hole D0 T e

100 702160
702161
BT
ro21es
702164
B
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Ordering information
N 9 septa for screw caps N 9

Screw neck vials and caps N 9

Material lllustration Thickness Pack of REF
PTFE virginal, white 0.25 mm 100 702043
Lo omm 100 702041
1.0 mm 702042
Siicone white/PTFE blue, sit THomm 702148

Vial Kits screw neck N 9
Packs of 100 vials and 100 closures, each

- @ @ @ 00 00
702287.1 702288.1 702732 702026 702027
Vial | - - -
702282: 702201 702204 702207 702244
1.5mL, clear, flat bottom B B B e
702283: 702202 702205 702208 702211 702213
.1.5mL, clear, flat bottom, labeland scale . B B B B
702284: 702203 702206 702209 702212 702214
1.5 mL, amber, flat bottom, label and scale
0.3 mL, PP, transparent, with inner cone
Other Vial Kits on request.
|
\ﬁ -
Vial Kit with screw neck vials and closures N 9 Pre-sealed vial-closure combination
Ordering information
Pre-sealed vial-closure combinations with screw neck N 9
Vial description Closure description Pack of REF
Pre-sealed vials 702282: pre-screwed with 702732: 100 702857
1.5 mL screw neck vial N 9, 11.6 x 32 mm, N 9 PP screw cap, blue, center hole,
clear, flat bottom, wide opening Red Rubber/FEP colorless, 1.0 mm
‘Pre-sedled vials 702283: " pre-screwed with 702732: 100 702888
1.5 mL screw neck vial N 9, 11.6 x 32 mm, N 9 PP screw cap, blue, center hole,
Clear, flat bottom, wide opening, label and scale . Red Rubber/FEP colorless, 1.0 mm
Pre-sealed vials 702282: pre-screwed with 702287.1: 100 702874
1.5 mL screw neck vial N 9, 11.6 x 32 mm, N 9 PP screw cap, blue, center hole,
Clear, flat bottom, wide opening . Silicone white/PTFE red, 1.0 mm S,
Pre-sealed vials 702283: pre-screwed with 702288.1: 100 702863
1.5 mL screw neck vial N 9, 11.6 x 32 mm, N 9 PP screw cap, blue, center hole,
_Clear, flat bottom, wide opening, label and scale . Silicone white/PTFE blue, slit, 1.0 mm .
Pre-sealed vials 702284: pre-screwed with 702288.1: 100 702873
1.5 mL screw neck vial N 9, 11.6 x 32 mm, N 9 PP screw cap, blue, center hole,
“‘a‘m‘ber, flatpottom, \(\‘/'ipﬂe openipg, label ggq scale ' ) Silicone White(ETFE blue, slit, 1.0mm e
Pre-sealed vials 702283: pre-screwed with 702026: 100 702864

1.5 mL screw neck vial N 9, 11.6 x 32 mm,
clear, flat bottom, wide opening, label and scale

N 9 PP bonded screw cap, blue, center hole,

Silicone beige / PTFE white, 1.3 mm

Other pre-sealed vial-closure combinations on request.
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Screw neck vials and caps N 10

Screw neck vials and caps N 10

Key features
- Wide opening for easy filling

- Due to the cap height not universally
suitable for all instruments

- Often used on Jasco, Shimadzu® and

PerkinElmer® instruments

- On request also available as conve-

nient Vial Kits with 100 vials and 100

. I ' . - Large range of bonded screw clo-

sures for a safe penetration (septa caps
firmly connected with the cap; cannot
be removed)
Ordering information
Screw neck vials N 10, wide opening (10-425 thread), and compatible inserts
;} 3 } :
i
E l l | \f I |
702011 702012 702013 702813 702716 702818 702825
silanized silanized
702077 702818.1
‘ = T = T T T *157] T
= = _
32 32 EI 32 s 31 I 8
l | | | | | |
11.65] 11.65] 11.65] A6k "6k l A6k
(Nlustrations scale 1:2)

Type of vial Usable volume OD x height Pack of REF
Clear, flat DOMOM tomL M.6x32mm 100 ro2011
_Clear, flat bottom, label and scale remL L ALeXxs2mm 100 702012

Amber, flat bottom, label and scale 1.5 mL 100 702013

702813

Insert for wide opening vials, clear, flat bottom 0.3 mL 6x 31 mm 100 702825
Screw closures N 10 and plain screw caps N 10
702044 702045 702046 702047 702048 702049
Cap description Septa description Thickness Pack of REF
_N 10 PP bonded screw cap’, black, center hole Red Rubber/TEF colorless 1.0mm 200 i 102044
.N 10 PP bonded screw cap’, black, center hole Silicone white/ PTFE beige 1.5mm W00 i 102045
N 10 PP bonded screw cap’, black, center hole Silicone white /PTFE red S L. LS, L .- SO
N 10 PP bonded screw cap®, black, center hole Silicone white / PTFE blue, slit 1.5 mm 100 702047
N 10PP screw cap, black, centerhole PTFE red/Silicone white/PTFE red 1.0mm 100 702048
N 10 PP screw cap, black, center hole no liner - 100 702049

* Septum firmly connected with the cap, cannot be removed.
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Crimp neck vials and caps N 11

Crimp neck vials and caps N 11

Key features

- Broad variety of standard crimp neck - For more demanding analyses:
- vials (with small or wide opening), analytically pure Silicone / PTFE septa
} b4 ‘ as well as crimp neck micro-vials for with lower fragmentation
] . L ' smaller sample volumes - Magnetic closure: REF 702879 for
'_- - ‘ - Economic closures: Natural rubber / use on CTC GC PAL
at W - @ TEF (2 layers), Natural rubber / Butyl / - Manual and electronic crimping tools

TEF (3 layers) and Red Rubber / FEP for vials N 11 can be found on pages
(2 layers) 113 and 134-135

Ordering information
Crimp neck vials N 11, small opening, and compatible inserts

k= EE |0 I i I
00 k@ WO Wb

.  Rtied [<11.6% 5 5 = 5

70201CG 70214CG 702968 702968.1 702824 702005
(Nlustrations scale 1:2)

Type of vial Usable volume OD x height Pack of REF

Clear, flat bottom, small opening 1.5 mL 11.6 x 32 mm 100 70201CG
Ambor. i bottom, small opening e e P
Insert for small opening vials, dlear, CONICaL 1SMMUD e O i DX BLITIM st Dot d QDO
Insert for small opening vials, clear, I, 9 ti 0.15mL 100 702968.1*

Insert for small opening vias, clear, Lo1m L0070

Insert for small opening vials, clear, flat bottom 0.25 mL ' 5x31 mm o 100 o 702005 T
* Optionally you may use metal springs 702974.1 in combination with these products to push them up in the vial.

-~

“ MACHEREY-NAGEL
CHROMABOND® QUEChERS

The “Quick Easy Cheap Effective Rugged Safe” method

- High throughput, because of an easy handling and time-

saving procedure ﬂ

- Useful for sample preparation of many pesticides (“multi &3{’;"3‘
method”) ;‘: *";\& 2

- Broad range of applications for different food 7 et "\7‘

- Low solvent amounts g A y 4

- High reproducibility and recovery rates M

- No need for chlorinated solvents

More information from page 57 onwards as well as online at www.mn-net.com/quechers

/
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Crimp neck vials and caps N 11

o

Crimp neck vials N 11, wide opening, and compatible inserts

-
i i

70201HP 70201HP.2 702885 702892 702813 702716 702818 702825
silanized silanized silanized silanized
702075 702076 702077 702818.1
| | | | I ] ]
32 32 32 32 s 81 [ 81
| | | | | | I |
e 11.65] e 11.65] e 11.65] e 11.65] o6t 6t - A6t

(INustrations scale 1:2)
Type of vial Usable volume OD x height Pack of REF

Clear, flat botiom, wide opening 116 x32 mm 100 70201HP

,wideopening 11.6x32mm 100 ~ 70201HP2
de opening, label and scale 11.6 x 32 mm 100 702885

11632 mm 700075
Amber, flat bottom, wide opening, label and scale 11.6 x 32 mm 100 702892
as above, silanized 11.6 x 32 mm 100 702076
..‘I'r].sgrj[. f.Q‘rHyv.i‘q'(.e.quqin.g vials, clear, coniﬂc.a.lk,‘ 15 mm tip 6 x 31 mm 100 ' 702813
as above, silanized 6x 31 mm 100 702077
“Insert for wide omng vials, clear, conlcal 12 mm tip 6 x31 mm 100 702716
Insert for wide opening vials, clear, with plastic spring 5.7 x29 mm 100 702818
as above, silanized 5.7 x29 mm 100 702818.1
“Insert for wide opening vials, clear, flat bottom 6x 31 mm 100 702825

s

“ Optimal crimping

For an optimal crimp result the crimping tool needs to be adjusted to:

- Type and height of the vial’s crimp neck For doing so, please refer to the instruction manual of the
- Thickness and hardness of the septa individual tool.
- Properties of the cap (type, material) Permanent control of the crimp result and thus of the crimp-

ing tool settings is necessary.

Incorrect crimping can be recognized by the following features:

S

| — - )
= il =
r = , z &= , ~
| 1 o = = f
| ~— | .
Cap deformation Pulled up edge of the Strong formation of wrinkles Convex looking liner Cap can be turned with only
center hole low expenditure of power

/
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Crimp neck vials and caps N 11

Ordering information
Crimp neck micro-vials N 11

Q. a n l:.]l (1189 1] I-I i T
| I
|
s !
702888 702015 702016 702141 702891 702014 702134 702809 702173 702174
PP /Glass PP
)
A & A 7 &
32 32 ! 32 32 32 32 32
l)&ﬁﬁ){ lqts» l)‘ﬂ.ﬁa{ l)ﬂw.e»{ l)‘n.s» [«11.65 [«11.65 i
(Nlustrations scale 1:2)
Type of vial Usable volume OD x height Pack of REF
Micro-vial, clear, flat bottom 1.1 mL 11.6 x 32 mm 100 702888
15 pL funnel in solid glass bottom
................................................................................................ 116x32mm [N 702015
mm 702016
Micro-vial, clear, conical 11.6 x 32mm o . 702141
Micro-vial, clear, with intagrated 0.2 ML INSBIt e D2 TIBXB2MM st e 702891 e
Micro-vial, amber, with integrated 0.2 mL insert 11.6 x 32 mm 702014
Micro-vial, polypropylene, transparent, 11.6 x 32 mm 702134
W NEEQAIET 0.2 I oSS NS Tl COMICal e
Micro-vial, polypropylene, amber, 0.2mL 11.6 x 32 mm 100 702334*
with integrated 0.2 mL glass insert, conical
Micro-vial, polypropylene, transparent, with inner cone 0.3mL 11.6 x 32 mm 100 702809
Mioro-vial, polypropylene, amber, with innercone 08l . 116x82mm 100 702178
Micro-vial, polypropylene, transparent, with round bottom insert 0.7 mL 11.6x 32 mm 100 702174

* upon request also available with an integrated silanized glass insert

Ready assembled aluminium crimp closures N 11

I909 090 6 @

3098 6

70231 702001 702730 702730.1 702730.2 702730.3 70256 70231.1 70231.2 70231.3 70231.4 70239

) @ @ I

70288 70288.1 70288.2 70288.3 702823

Cap description Septa description Pack of REF
N 11 aluminium crimp cap, silver, center hole Natural rubber / Butyl red-orange / TEF colorless 100 70231
N 11 aluminium crimp cap, silver, center hole Natural rubber red-orange / TEF colorless 100 702001

N1 aluminium orimp cap, red; oenter nole

N11 'éll‘Jminium crimp cap, blue, oenféfmr'io'léwm ' as ébéve

Red Rubber/FEP colorless .
S BDOVE
LBSAOOVE

100
00

100

702730
70273
1027302 ..
702730.3

N 11 aluminium crimp cap, silver, center hole
N 11 aluminium crimp cap, green, center hole

D
abo

.Natural rubber /Buty| red-orange /TEF colorless
asabove

200
00

70256
702311

e A o st
N 11 aluminium crimp cap, silver, center hole PTFE gray/Butyl beige/PTFE gray 100 70239

_N 11 aluminium crimp cap, silver, center hole Silicone white/PTFEred . oo o8

N 11 aluminium crimp cap, green, center hole as above | 100 70288.1

N 11 aluminium erimp ¢ nterhole asabove L 100, ...70288
N 11 aluminium crimp cap, blue, center hole as above 100 70288.3
N 11 aluminium crimp cap, silver, center hole Silicone white / PTFE blue, cross-slit 100 702823
N 11 PE cap, transparent, closed top, with thin piercing area 100 702401

* upon request also available with a green, red or a blue crimp cap
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Ordering information
Ready assembled crimp closures N 11

3 Oy 3

|

Crimp neck vials and caps N 11

3 )

3

702995 702995.1 702995.2 702995.3 702146 702879 70284 702801
- - - - - -
Cap description Septa description Thickness Pack of REF
N 11 aluminium crimp cap, silver, center hole PTFE red/ Silicone white / PTFE red 1.0 mm 100 702995
N 11 aIuminquﬁ crimp cap, green:,:éenter hole és above ..................................... 1.0 mm
N 11 aluminium crimp cap, red, Qgpter hole as above 1.0 mm
N 11 aluminium crimp cap, blue, center hole as above 1.0 mm 100 702995.3
N 11 aluminium crimp cap, silver, center hole Viton black 1.0 mm 100 702146
N 11 magnetic crimp cap, gold, center hole Silicone white / PTFE red 1.0 mm 100 702879
N 11 aluminium crimp cap, silver, center hole PTFE virginal, white 0.25 mm 100 70284
N 11 aluminium crimp cap, silver, roll grove, O-ring + aluminium septa, 0.1 mm 100 702175
center hole TPF (Total Phthalate Free)
N 11 aluminium crimp cap, silver, center hole no liner - 100 702801
N 11 Septa for crimp caps N 11
Material lllustration Thickness Pack of REF
PTFE virginal, white 0.25 mm 100 70262
P e JG Sou

Vial Kits crimp neck N 11
Packs of 100 vials and 100 closures, each

Closure — 1 - 1 = 1 = 1
70288 702995 70256 702001
70201HP: 702215 702218 702222
1.5 mL, clear, flat bottom . . e
702885: 702216 702219 702223 702253
1.5 mL, clear, flat bottom,
Jabelandscale . . e
702892: 702217 702221 702224 702254

1.5 mL, amber, flat bottom,
label and scale

Other Vial Kits on request.

"

Vial Kit with crimp neck vials and closures N 11
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Crimp neck vials and caps N 11

Ordering information
Pre-sealed vial-closure combinations with crimp neck N 11

Vial description Closure description Pack of REF
Pre-sealed vials 70201CG: crimped with 70256: 100 702881
1.5 mL crimp neck vial N 11, 11.6 x 32 mm, N 11 aluminium crimp cap, silver, center hole,
Clear, flat bottom, smallopening ~~~~~ Natural rubber/Butyl red-orange/TEF colorless, 1.0rmm
Pre- sealed V|als 70201 HP Cnmped with 70256: 100 702101HP
1.5 mL crimp neck vial N 11, 11.6 x 32 mm, N 11 aluminium crimp cap, silver, center hole,
_Clear, flat bottom, wide opening ~~~~~~ Natural rubber/Butyl red-orange/TEF colorless, 1.0mm
Pre- sealed wals 702892 onmped with 70256: 100 702859
1.5 mL crimp neck vial N 11, 11.6 x 32 mm, N 11 aluminium crimp cap, silver, center hole,
amber, flat bottom, wide opening, Natural rubber /Butyl red-orange / TEF colorless, 1.0 mm
|abe| and Scale P
Pre-sealed vials 70201HP: cnmped with 702995: 100 702867
1.5 mL crimp neck viale N 11, 11.6 x 32 mm, N 11 aluminium crimp cap, silver, center hole,
clear, flat bottom, wide opening PTFE red/ Silicone white / PTFE red, 1.0 mm

Other pre-sealed vial-closure combinations on request.

Ordering information
Crimping tools N 11

Description Pack of REF
Manual crimper (standard), height adjustable, 1 735111
Jor 11 mmaluminium cimp caps e e
Manual decapper (standard) 1 735911
for 11 mm aluminium crimp caps
Manual decapper (plier style) 1 735911.20
for 11 mm and 20 mm aluminium crimp caps
®
Manual ergonomic crimper 1 735211
Jor 11 mm aluminium orimp 6aps S,
Manual ergonomic decapper 1 735311
for 11 mm aluminium crimp caps
_Electronic crimper for 11 mm aluminium crimp caps (battery-powered) N oT38511
Electronic decapper for 11 mm aluminium crimp caps (battery-powered) 1 735611

Electronic high power crimping tool with power supply 735700
Grimping head for 11 mm orimp caps (aluminium, magnetic) T 78T
Decapping head for 11 mm crimp caps (aluminium, magnetic) 1 735811
_Stand for electronic crimping tools O S A icicic L A
Replacement battery 6.6 V, 8.6 Wh for 735511, 735611 1 735500

www.mn-net.com | 113



Snap ring vials and caps N 11

Key features

- Quick, convenient sealing method
which, however, should only be used
in HPLC

- Can be used on all common HPLC

autosamplers

chromatography

Ordering information

Snap ring vials N 11, wide opening, and compatible inserts

¥4 j.'

2
L I

702714 702713 702712 702813

silanized
702077

ikif §

[<11.65] [<11.6% [<11.65]

702716

e

6

Type of vial

702818

silanized
702818.1

f? T

702825

l 6 f«

Usable volume

Snap ring vials and caps N 11

- Alternatively crimp closures N 11 can
be used (see preceding pages).

- 0.3 and 0.7 mL PP snap ring vials
for special applications, e.g., for ion

it 1

702709 702134

- Most common closure: with cross-

slit Silicone / PTFE septum, which
supports easy penetration with the
relatively thick, blunt HPLC needle

- Besides hard caps in transparent and

blue also more easy to handle soft
caps in light blue are available

702334 702809 702173 702174

PP/Glass PP/Glass PP PP PP

f«11.65

[«11.65

<1165

[«11.65

f«11.6

(Nlustrations scale 1:2)

OD x height

Pack of REF

Clear, flat bottom

Clear, flat bottom, label and scale e

Amber, flat bottom, label and scale S

1.5mL

Ldemh

11:6x32mm

116x82mm

11.6 x 32 mm

100 . reena
100 roeris
100 702712

Insert for wide opening vials, clear, conlca|15mmt|p o

as above, silanized

Insert for wide opening vials, clear, ¢

Insert for wide opening vils, dlear, with plastiospring

as above, silanized

Insert for wide opening vials, clear, flatbottom S

0.2mL

Lodmb

0.3mL

o2ml
25 mL
srxzomm

6x 31 mm

LBx3tmm

x 31 mm

6 x 31 mm

100 702813
T -1 AR
100 702818
100 q02eed
100 702825

Micro-vial, clear, with integrated 0.2 mL insert

0.2mL

11.6 x 32 mm

100 702709

Micro-vial, polypropylene, transparent,

0.2mL

with integrated 0.2 mL glass-insert, conical

Micro-vial, polypropylene, amber,
with integrated 0.2 mL glass-insert, conical

11.6 x 32 mm

100 702134"

Micro-vial, polypropylene, transparent, with inner cone

Micro-vial, polypropylene, amber, wit

Micro-vial, polypropylene, transparent, with round bottom insert

L1exs2zmm
. x3zmm ..
11.6 x 32 mm

oo 702173
100 702174

* upon request also available with an integrated silanized glass insert
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Snap ring vials and caps N 11

Pre-assembled vial-insert combinations with snap ring N 11

Vial description Insert description Pack of REF
Vial 702714: with pre-assembled micro-insert 702813: 100 702170
1.5 mL, clear, flat bottom 0.2 mL, conical, 15 mm tip

Vial 702713: with pre-assembled micro-insert 702813: 100 702176
1.5 mL, clear, flat bottom, label and scale 0.2 mL, conical, 15 mm tip

Further pre-assembled vial-insert combinations on request.

Ordering information
Ready assembled snap ring closures N 11

“ = ﬂ E= | ﬁ = l ' l '

702731 702063 702710  702710.1 702064 702717.2 702718 702718.1 702063.2080 702710.2080 702717.2080 702718.2080 702401

— — - - < =< -— - [S— - - -
Cap description Septa description Thickness  Pack of REF
Hard caps, blue or transparent
N 11 PE snap ring cap, transparent, center hole Red Rubber/FEP colorless Omm 100 702731

702063

_Teario

702064

7027172

70271

FE red/ Silicone white / PTFE red O 0 702718.1

N 11 PE snab fiﬁg cap, blue, cénter hole

Soft caps, light blue

N 11 PE snap ring cap, soft, light blue, center hole Red Rubber/FEP colorless 1.0 mm 100 702063.2080
.702717.2080
702718.2080
702401
Vial Kits snap ring N 11
Packs of 100 vials and 100 closures, each
Closure — —> — — =
702710 702064 702731 702718
Vial | — — - -
702714: 702225 702228 702232 702235
1.5 mL, clear, flat bottom . . . . B
702713: 702719 702229 702233 702236

1.5 mL, clear, flat bottom,
Jabelandscale . . . . B

702712: 702227 702231 702234 702237

1.5 mL, amber, flat bottom,

label and scale

Other Vial Kits on request.
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Snap ring vials and caps N 11

Ordering information

Vial rack for screw neck vials N 8, N 9, N 10 and crimp neck as well as snap ring vials N 11
Description Pack of REF

50 position polypropylene vial rack blue, for all vials 11.6 x 32 mm with flat bottom 1 702502
Dimensions: 190 x 100 x 22 mm, stackable

Ordering information

Container for screw neck vials N 8, N 9, N 10 and crimp neck as well as snap ring vials N 11
Description Pack of REF

81 position container blue, with firmly integrated divider for vials 11.6 x 32 mm, 1 702514
outer length 130 mm, outer width 130 mm, outer height 45 mm, coded, with transparent lid (suitable for freezers)

s

n Storage of samples
in the fridge or in the freezer

Useful tips for sample handling

Generally sample vials should be stored in a vial container
when being placed in the fridge or in the freezer, in order
to avoid any condensations on the cap/septa surface that
may go along with contaminations in the penetration area of
the septa in the center hole. When filling the vial you have
to consider the expansion rate of your sample to prevent
breakage of the vial. Furthermore it is important to defreeze
the sample at a later point in time very slowly (no sudden
defreezing with hot water for example). With screw closures
you may have to check, if restoring forces have been acti-
vated during the defreezing process and if you may have to
tighten the screw closure. The choice of the correct closure
(septum) depends on the storage temperature.
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Snap ring vials and caps N 11

p
“ Special vials

for special applications

Silanized glass vials/ Plastic vials / Plastic vials with glass insert

- Silanized glass vials
Silanized glass vials have a deactivated inner glass surface, in order to reduce adsorption of polar substances. There-
fore they are often used for the analysis of proteins, phenols and amino acids, which would — without any silanization of
the glass surface - react with the OH-groups of the glass and thus would stick to the normally polar glass surface. It is
also recommendable to use silanized vials respectively inserts for pH-sensitive and aqueous samples.

- Plastic vials
For some applications glass vials are not suitable due their composition and their chemical properties. Amongst these
are heavy metal analysis, water and protein analysis, atomic absorption, capillary electrophoresis (CE) and ion chro-
matography (IC). For all these cases high purity polyproylene vials with 0.3 mL, 0.7 mL and 1.5 ml in transparent and
amber are available.

- Plastic vials with glass insert
In comparison to the glass-in-glass products, glass-in-
plastic systems are very robust, as the glass insert is well
protected by the polypropylene outer shell. The tip of the

micro-insert is centered by 100 per cent in an outlet at the

bottom. The inserts sit firmly in the protective PP round

bottom shell and thus can easily be filled. Another advan-

tage of these systems is their excellent tightness, as the

glass insert always constantly exceeds the rim of the plas-

tic outer vial by 0.1 mm granting a firm sealing of the sam- \

ple in the insert. Upon request also a silanized insert can = -

be integrated into the plastic shell. The high transparent
polypropylene enables a good view on the filling level.
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Crimp neck vials and caps

Crimp neck vials and caps N 13

Key features
(. Y

N 13

- Usage of these vials and closures is - Butyl/ PTFE septa with only centri-

more in the packaging area cal PTFE lamination, typically called

’. 5 - Height adjustable crimpers for alu- Pharma-Fix septa, stand out dus to
= s S - minium crimp caps as well as for Flip their excellent sealing on the glass

Top / Flip Off crimp caps

Ordering information
Crimp neck vials N 13

r}_ 'j' T

rims.

I
) [<13.755]
70203
(llustrations scale 1:2)
Type of vial Usable volume OD x height Pack of REF
Clear, flat bottom 2mL 13.75x 35 mm 100 70203
Ready assembled crimp closures N 13 and plain crimp caps N 13
70257 70232 702802 702803
= =

Cap description Septa description Thickness Pack of REF
N 18 aluminium crimp cap, silver, centerhole  Butyldarkgray/PTREgray”  2mm 190 i TOOT
N 13 aluminium center tear off cap, gold _ Butyldarkgay/PTFEgay” 2mm 100 70282
N 13 aluminium cAimp 68, SIVEE COMBINI0IE e B0 s Do OO s
N 13 aluminium center tear off cap, gold no liner - 100 702803
* only centrically laminated, typically called Pharma-Fix
Crimping tools N 13
Description Pack of REF
_Manual crimper (standard), height adjustable, for 13 mm aluminium crimp caps e 1OON1S
Manual crimper (standard), height adjustable, for 13mm Flip Top /Flip Off caps e e A OONBS
Manual decapper (standard) for 13 mm aluminium crimp caps 1 735913
Container for crimp and screw neck vials N 13
Description Pack of REF
49 position container blue, with firmly integrated devider, for crimp and screw neck vials N 13, outer length 130 mm, 1 702515
outer width 130 mm, outer height 50 mm, with transparent lid (suitable for freezers)
Vial rack for crimp and screw neck vials N 13
Description Pack of REF
50 position polypropylene vial rack blue, for all vials with a diameter of 15 mm max. and flat bottom 1 702504

Dimensions: 240 x 120 x 28 mm, stackable

Container for crimp and screw neck vials N 13 Vial rack for crimp and screw neck vials N 13
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Screw neck vials and caps N 13

-

Ordering information

Key features

- Generally used for large sample
volumes in HPLC

Screw neck vials and caps N 13

- Range of ready assembled closures

- In combination with closed top screw
closures suitable for sample storage

(see pages 120-122)

- Compatible insert requires metal

spring for centrical alignment

Screw neck vials N 13 (13-425 thread) and compatible insert

—
=
% f——‘

f«14.75]
702962

[<14.75~
702973

ook

702972

and plain caps with center hole or
with closed top as well as separate
septa (PTFE virginal, Red Rubber /
FEP and Silicone / PTFE) are avail-
able.

A

VYV

WiV

I,'.ll-'u'. (TR ¥

702974

(Nustrations scale 1:2)

Usable volume OD x height REF

Type of vial Pack of

Clear, flat bottom

“Aﬂipgrhﬂ%tbpnoh{.uum.m“.HW.WHH.m“.”m.muu.m“””“.muu.m.””“.

ihsert cle
Metal spring for 702972

lear, conical, metal spring required

LAm

o Amb
o3mk

AT XA M
L MO XASIM
L BxAomm

100
100
100

102962 .
102978
102972

702974

Ready assembled screw closures and plain screw caps N 13

702103

Cap description

702051 702926
S -

Septa description

702052
-

Thickness

702963

Pack of

702966

REF

N 13 screw cap (13-425), green, closed top

F217 white/ PTFE beige (firmly fixed)

1.5 mm

100

702103

N 13 PP screw cap, black, center hole

Red Rubber/FEP COIOM8SS .

as above, but with closed top

Red Rubber/FEP colorless

1.5 mm

100

100

702051

N 13 PP screw cap, black, center hole

Silicone white/ PTFE red

as above, but with closed top

Siicone white/PTFEred

1.3 mm

1.3 mm

100

702926

N 13 PP screw cap, black, center hole

no liner

as above, but with closed top

no liner

100

100

702966

N 12 septa for screw caps N 13
Material

lllustration

Thickness

Pack of

REF

PTFE virginal, white

Silicone white / PTFE red

025mm .
1.5 mm

' 13 mm

100

100

70260

702292
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Special vials and caps

Screw neck vials for storage of liquid samples

Key features

- Usable volumes of 1.5 up to 24 mL - Corresponding closed top screw clo-

- B . Available neck sizes N8, N 9, N 13, sures with different septa materials
I ha: N 15, N 18 and N 20

Ordering information

it = 118
-
. f<11.6% [<11.6% [<11.6% [<11.6%| - -
70213 70213.2 702004 702893 702068 702066

Screw neck vials N 8, small opening (8-425 thread)

(Nlustrations scale 1:2)

Type of vial Usable volume OD x height Pack of REF
Clear, flat bottom 1.5mL 11.6 x 32 mm 100 70213
ML e 100702182
label and scale L 1eo 102004

Amber, flat bottom, label and scale

100 702893
Closed top screw closures N 8
Cap description Septa description Thickness Pack of REF
N8 PP screw cap, black, closed top Red Rubber/FEP colorless  1.3mm 100 02088
N 8 PP screw cap, black, closed top Silicone white/ PTFE red 1.3 mm 100 702066

Ordering information

32 32
f«11.6] [«11.65 f«11.65] - .
702282 702293 702283 702284 702032 702033 702034
Screw neck vials N 9, wide opening (short thread)

(Nustrations scale 1:2)
Type of vial Usable volume OD x height Pack of REF

..102282

7
100 . 702283
L LI o S LA
o Mexsemm 100 702284
as above, silanized 11.6 x 32 mm 100 702079
Closed top screw closures N 9
Cap description Septa description Thickness Pack of REF
N 9 PP screw cap blue, closed top PTFE virginal, white 025mm LMo 702082
ber/FEP o 2300 i T 02088
N 9 PP screw cap blue, closed top Silicone white / PTFE red 100 702034
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Ordering information

—
i —"

{14755
702962

Screw neck vials N 13 (13-425 thread)

Type of vial

Special vials and caps L

<1475
702973

Usable volume

702103

(Nlustrations scale 1:2)
OD x height

702051

Pack of

702052

REF

Clear, flat bottom

Amber, flat bottom

4m

14.75 x 45 mm

100

102962 .
702973

Closed top screw closures N 13
Cap description

Septa description

Thickness

Pack of

REF

N 13 screw cap (13-425), green, closed top

(firmly fixed)

N 13 PP screw cap, black, closed top

F217 white/ PTFE beige

Red Rubber/ FEP coloriess
Silicone white/ PTFE red

1.5 mm

asmm

1.3mm

100

00
100

702103

102051
702052

Ordering information

£

h j«—16.6—]
702096 /702311
Screw neck vials N 15 (15-425 thread)

Type of vial

o [«—18.5—]
70285/702097

Usable volume

(Nlustrations scale 1:2)
OD x height

702104

Pack of

702180

REF

Screw neck vial N 15 (15-425 thread), clear, flat
bottom

Screw neck vial N 15 (15-425 thread), amber, flat
bottom

Screw neck vial N 15 (15-425 thread), amber, flat
bottom

8mL

16.6 x 61 mm

100

702096

Screw closures N 15
Cap description

Septa description

Thickness

Pack of

REF

N 15 screw cap (15-425), green, closed top

{frmly fixed)

N 15 PP bonded screw cap (15-425), black, center

hole

F217 white/ PTFE beige

Siicone white/ PTFE beige

1.5 mm

100

702104
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Ordering information

Special vials and caps

1
¥
f—20.6—
702098 702105
Screw neck vial N 18 (18-400 thread)
(Nlustrations scale 1:2)
Type of vial Usable volume OD x height Pack of REF
Screw neck vial N 18 (18-400 thread), clear, flat 16 mL 20.6 x 71 mm 100 702098
bottom
Screw closures N 18
Cap description Septa description Thickness Pack of REF
N 18 screw cap (18-400), green, closed top F217 white/ PTFE beige 1.5 mm 100 702105
(firmly fixed)
Ordering information
86
o |[«—22.7—>|
702099 702106 702181
Screw neck vials N 20 (20-400 thread)
(Nlustrations scale 1:2)
Type of vial Usable volume OD x height Pack of REF
Screw neck vial N 20 (20-400 thread), clear, flat 24 mL 22.7 X 86 mm 100 702099
bottom
Screw closures N 20
Cap description Septa description Thickness Pack of REF
N 20 screw cap (20-400), green, closed top F217 white/ PTFE beige 1.5 mm 100 702106
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ By )
N 20 PP bonded screw cap (20-400), white, center Silicone white/ PTFE beige 1.5 mm 100 702181

hole

For screw neck vials with even larger volumes please see page 131.
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Special vials and caps L

Snap cap vials for storage of powdery samples

Key features

- = - Available sizes N 18 and N 22 - Glass of 3 hydrolytic class

- Usable volumes from 5 up to 25 mL

Ordering information

== ¢
50
I
o 22—
70271 70272 70274
Snap cap vials N 18
(Nlustrations scale 1:2)
Type of vial Usable volume OD x height Pack of REF
_N 18, clear, flat bottom Lombo . 20x40mm 100 o Teent
N 18, clear, flat bottom 10mL 22 x 50 mm 100 70272
PE snap caps N 18
Description Pack of REF
N 18 PE snap cap, transparent, for 70271 and 70272 100 70274
Ordering information
FRR [ ——
65
48
- X e v
[«—26—>] 26—
702019 70273 70275
Snap cap vials N 22
(Nustrations scale 1:2)
Type of vial Usable volume OD x height Pack of REF
N 22, clear, flat bottom Asmb o %Bx48mm 10 70019
N 22, clear, flat bottom 25 mL 26 x 65 mm 100 70273
PE snap caps N 22
Description Pack of REF
N 22 PE snap cap, transparent, for 702019 and 70273 100 70275
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Shell vials N 8 and N 12

1!

Ordering information

40

|

Special vials and caps

Key features

- Economic combination of vials and
closures for uncritical HPLC applica-
tions

- PE stoppers with a diaphragm for
safe penetration of the needle

- Often used on Waters® and

Shimadzu® instruments

»82] »82]

70202.1 702017 702807

Shell vials N 8 with PE plug
(Nustrations scale 1:2)
Type of vial Usable volume OD x height Pack of REF
.N 8, clear, fiat botton UL < % AL A 190 702021 .o
N 8, amber, flat bottom 1mL 8.2 x 40 mm 100 702017
PE plug N 8
Description Pack of REF
N 8 PE plug, transparent, for 70202.1 and 702017 100 702807
Ordering information
l ‘ 31.5
. N [<11.6
702018 702054
Shell vials N 12 with PE plug
(Nustrations scale 1:2)

Type of vial Usable volume OD x height Pack of REF
N 12, clear, flat bottom 2mL 11.6x31.5mm 100 702018
PE plug N 12
Description Pack of REF
N 12 PE plug, transparent, for 702018 100 702054
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Screw neck vials / magnetic screw caps N 18

Screw neck vials and magnetic screw caps N 18

Key features

- Headspace vials for convenient, safe
and consistent handling

- High tightness and better reproduc-
ibility of the sealing process (as com-
pared to crimping)

- Thinner septum (1.5 mm instead of
3 mm septum thickness in crimp
caps), thus safe penetration of
the needle and less fragmentation
(especially important for SPME appli-

_.-j |

- Improved run in autosamplers with
magnets (CTC Combi PAL and
equivalent instruments), since a flat
surface for the magnet is ensured,
thus avoiding that the filled vial can
drop from the magnet

cations)
Ordering information
- T =
1 =
§ : % ] 755
] é s :g 24 s :/g s -g
po— v — -
fe— 225 — [«— 225 —| |[«— 225 —|
702866 702826 702826.2 702827 702055 702136 702072
Headspace screw neck vials N 18
(Nustrations scale 1:2)
Type of vial Usable volume OD x height Pack of REF
Glear, raunded bottom AL o2 X 400 MM L . ..c.c A
Cle 20mb . 225x785mm 10 o roe86
Amber, rounded bottom 20 mL 22.5x75.5 mm 100 702826.2
Ready assembled, magnetic screw closures N 18
Cap description Septa description Thickness Pack of REF
N 18 magnetic screw cap, silver, center hole Silicone blue 1.5 mm 100 702827

arent/ PTFE whi

r

cap, silver, center hole

18MM

5

1702085

Siicone white/ PTFE blue, siit 200 ... 702136
N 18 magnetic screw cap, silver, center hole Red Rubber/TEF colorless 1.5 mm 100 702072
N 17 septa for magnetic screw caps N 18
Material lllustration Thickness Pack of REF
Silicone blue transparent/ PTFE white 1.5 mm 100 702981
Silicone white / PTFE blue - 1.5 mm 100 702110
Container for screw neck vials N 18 and crimp neck vials N 20
Description Pack of REF
25 position container blue, with removable divider, for headspace screw neck vials N 18 and crimp neck vials N 20; 1 702516

outer length 130 mm, outer width 130 mm, outer height 80 mm, with transparent lid (suitable for freezers)
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Crimp neck vials and caps N 20

L . —
E 4 o =
= |
f |
o — "

Ordering information
Crimp neck vials N 20 (volume 5-10 mL)

Crimp neck vials and caps N 20

Key features
- Large range of Headspace crimp

neck vials with different volumes and
diameters

- Flat DIN crimp neck with stable bear-

ing surface for the septum (especially
suited for high vial pressures) as

well as beveled HS crimp neck for
instruments of certain manufacturers
(PerkinElmer®).

- Assignment to respective instrument

manufacturers in parentheses

- Different types of crimp closures

depending on instrument and appli-
cation

- Please consider our various crimping

tools on pages 134-135.

1' g 11 L'_, : .‘!J
4.9 fr [ [“
] [ - - = ——— e=—
70204.36 70215.36 702917 702020 70205.36 70216.36 702918 702924
Js 3‘8 3825 38’25@ o e 46 46
T —205—] 205 k— 22 —>f T e—217—] © k—205 T —205—] T 225 —f T e— 225 —
(lNlustrations scale 1:2)
Type of vial Usable volume OD x height Pack of REF
Clear, flat bottom, flat DIN crimp neck (Varian®) 5 mL 20.5 x 38.0 mm ) 100 S 7020436 o
100 702917
Clear, flat bottom, beveled HS crimp neck (Metrohm?®, 5mL 21.7 x 38.25 mm 100 702020
Karl-Fischer titration)
Glear,flat botiom, flat DIN crimp neck (Varer'®) fomk . 205x545mm oo 7020536
_Amber, flat bottom, flat DIN crimp neck (Varian®) 1omL JMo 7021636
Clear, flat bottom, flat DIN crimp neck (Dani, Agient™) 1omL JMeo o reets
Clear, rounded bottom, flat DIN crimp neck (CTC) 10 mL 22.5x46.0 mm 100 702924
Container for screw neck vials N 18 and crimp neck vials N 20
Description Pack of REF
25 position container blue, with removable divider, for headspace screw neck vials N 18 and crimp neck vials N 20; 1 702516

outer length 130 mm, outer width 130 mm, outer height 80 mm, with transparent lid (suitable for freezers)
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Ordering information
Crimp neck vials N 20 (volume 20 mL)

Crimp neck vials and caps N 20 -‘

- e
L_. ] — . S JEEE
70206.36 70217.36 70254 702541 702261 702263 702263.2 702086
1= 1 1= 1 1= "= ] =
75.5 75.5 75.5
755 755 755 755 755 75
L2 2 v X KR 3 PN J/ 3 R
|«—23.25—>] |«<—23.25—] — 23— — 23 — — 23— <225 [« 225 225 — 22 —
(Nlustrations scale 1:2)
Type of vial Usable volume OD x height Pack of REF
Clear, flat bottom, flat DIN crimp neck 20 mL 23.25 x 75.5 mm 100 70206.36
‘Amber, flat bottom, flat DIN crimp neck 20 mL 2325x755mm 100 7021736
Olear, rounded bottom, beveled HS crimp neck (PerkinElmer?) 20 ml. 230x785mm 100 reesa
Amber, rounded bottom, beveled HS crimp neck (PerkinElmer?) 20 mk 230x786mm 100 Toesar
Clear, rounded bottom, beveled HS crimp neck, label (PerkinElmer®) 20 mL 23.0x 75.5 mm 100 702540
Clear, flat bottom, flat DIN crimp neck (Dani, Agilent®) 20 mL 22.5x75.5mm 100 702261
Clear, rounded bottom, flat DIN crimp neck (CTC) 20 mL 22.5x75.5 mm 100 702263
" Amber, rounded bottom, flat DIN crimp neck (CTC) 20 mL 225x765mm 100 7022632
Clear, rounded bottom, beveled HS crimp neck, 20 mL 22.0x 75.0 mm 100 702086

graduation at 15 mL

www.mn-net.com | 127




Crimp neck vials and caps N 20

Ordering information
Crimp neck vials N 20 (volume > 20 mL)

L‘, - + +
fF . —)
Lf_in T
tﬁ
101 101
65
- R — 2 R -~ 0@
30— 381 ——] 31— 51.6
70210.36 70208.36 702100 70209.1
(Nlustrations scale 1:2)
Type of vial Usable volume OD x height Pack of REF
Clear, flat bottom, flat DIN crimpneck 25 mlr 30 x 65 mm 100 70210.36
50 mL
50 mL . 00
100 mL 51.6 x 94.5 mm 70209.1
Ordering information
Crimping tools N 20
Description Pack of REF
Manual crimper (standard), height adjustable, 1 735120
for 20 mm aluminium crimp caps S ™ o,
Manual crimper (standard), height adjustable, 1 735132
for 20 mm Flip Top / Flip Off caps B e MBI ——————————
Manual decapper (standard) for 20 mm aluminium crimp caps 1 735920
Manual decapper (plier style, dual) 1 735911.20
for 11 mm and 20 mm aluminium crimp caps
®
Manual ergonomic crimper 1 735220
Jor 20 mm aluminium orimp Caps e ) ——
Manual ergonomic decapper 1 735320
for 20 mm aluminium crimp caps
Electronic crimper for 20 mm aluminium crimp caps (oattery-powered) e 185520
Electronic decapper for 20 mm aluminium crimp caps (battery-powered) 1 735620
Electronic high power crimping tool with power supply e Y 199700
Crimping head for 20 mm crimp caps (aluminium, magnetic, bi-metal) ] T 139720
Decapping head for 20 mm crimp caps (aluminium, magnetic, bi-metal) 1 735820
Stand for electronic crimping tools e e Y 199901
Replacement battery 6.6 V, 8.6 Wh for 735520, 735620 1 735500
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Crimp neck vials and caps N 20

Ordering information

Ready assembled crimp closures N 20
Center hole caps

| - l with assembled o

septum — - - - G e - - no liner

702773 702775 702349 < 70234 702056 70237 702093 702094 702091 702145 702804
70234.10

Cap description Septa description Thickness Pack of REF

N 20 alumrnrum crrmp cap, srlver center holem L mButyI red/PTFE gray R 3 S mm 1OO L 702773

Butylight gray / PTFE dark gray 8mm 100 702775

Smm 0

3mm 100

Byl dark gray/PTFE gray', ighpurty  Smm 100 7028410

Butyl dark gray / PTFE gray* 3 mm 100 702056

Butyl stopper gray, unassembled (separate ~  100each 70287
parts)

N 20 aluminium orimp cap, siver, centerho'e”ffﬁﬁfﬁfﬂfff Siicone blue transp. /PTFE colorless 8mm 100 702003

N 20 alumrnrum crimp cap, srlver center holem. o :“Srlrcone whrte/PTFE belge 3 S mm 1OO o 702094

N 20 alumlnrum crimp cap, S|Iver center hoIe::. o :Srlrcone whlte/PTFE red (economy ||ne) 8 3mm 100 702091

N 20 alumlnlum crimp cap, S|Iver centerhole ~ Silicone w whlte/FEP /Alumlnlum foil S|Iver 3 2 ’mm 100 702145 S

""" 100 702804

N 20 a'um'”'um orimp cap, S"Vef center N0l O T e
N 20 alumlnrum crimp cap, gold center hole no liner - 100 702112

Pressure release caps

F

with assembled

septum — - - - e no liner

702836 702829  70234.8 702071 702927 702835 702799

Cap description Septa description Thickness Pack of REF

N 20 aluminium pressure release cap, silver, center hole  Butyl red/PTFE gray L..8mmo 100 702836

N 20 aluminium pressure release cap, siver, centerhole  Butyllight gray/PTFE darkgray ~~ 3mm 100 702829

N 20 aluminium pressure release cap, silver, centerhole ~ Molded septum ButyI/F’TFE gay 3 mm 100 702348

N 20 aluminium pressure release cap Butyl dark gray/PTFE gray N 3 mm 1OO ::702071

N 20 aluminium pressure release cap, silver, center hole: Srllcone blue transp. /PTFE colorless Smm o 100“ o “702927:

N 20 aluminium pressure release cap 3 mm 1OO 70283

N 20 aluminium pressure release cap, ole - 100 '702799

Bi-metal crimp caps

l with assembled

septum — - no liner

702838 702834 702837 702833
Cap description Septa description Thickness Pack of REF

“N 20 Bi-metal crimp cap, blue/srlver center hole WButyI Irght gray/PTFE dark gy ~ 8mm 100 702838
Silicone blue transp. / PTFE colorless 3 mm 100 702834

. Sicone white/PTFEbeige . 8mm 100 702837

N 20 Bi-metal crimp cap, blue/ srlver, center hole no liner - 100 702833

Magnetic crimp caps

- with assembled
septum — - - e no liner

702774 702928 702928.9 702929 702808
Cap description Septa description Thickness Pack of REF

N 20 magnetic crimp cap, silver, 8 mm center hole WButyI red/PTFE gray R 3 S mm 1OO o “702774
.. Butl| "ght gray/PTFE dark gfay e 3 mm 100 702928
.. Butyl dark gray/PTFE gray” B S,rm,m.‘,. 100 1029289 9 B
_ Siicone blue transp. /PTFE colorless  8mm 100 702928
N 20 magnetic crimp cap, S|Iver, 8 mm center hole no liner - 100 702808

* only centrically laminated with PTFE, typically called Pharma-Fix
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Crimp neck vials and caps N 20

Ordering information

Ready assembled crimp closures N 20
Center tear off caps

& 70233 o | - 70236 L] noliner 70236.1
Cap description Septa description Thickness Pack of REF
N 20 aluminium center tear off cap, gold _ Butyl dark gray/PTFE gray* 3mm 100 70233

Butyl stopper gray, unassembled (separate

N 20 aluminium center tear off cap, silver

no liner -

P

l1 00 each RS

70236

Complete tear off caps

| & | 70235 | 70238 L roliner 702805
Cap description Septa description Thickness Pack of REF
N 20 aluminium complete tear off cap, silver _ Butyl dark gray/ PTFE gray” 100 70235

Butyl stopper gray, unassembled (separate -
Jparts)

N 20 aluminium complete tear off cap, silver

no liner _

Y00 eman T

N 20 septa for crimp caps N 20

Material Illustration Thickness

Pack of

REF

Butyl red/ PTFE gray 3 mm

Silicone white / Aluminium foil silver -l >

100

70277

T
s
70202078
e
e
e

* only centrically laminated, typically called Pharma-Fix

Stoppers N 20
Material Illustration

Pack of

REF

Butyl gray —

Bromobutyl red

100

702931

Ordering information

PE caps N 20
height 70266 ———— 702128 height 70267
8.4 mm 9.1 mm

Description

e 702129

Pack of

REF

N 20 PE cap, transparent for beveled HS crimp neck N 20, 4.3 mm center hole (o liner)

as above but with assembled septum natural rubber red- orange/TEF colorless 1 3 mm S

LA
200

100

70242

702128.“

N 20 PE cap, transparent for flat DIN crimp neck N 20, 4.3 mm center hole (no ||ner) e

100

100 T

70267

cooa0

as above but with assembled septum natural rubber red- orange/TEF colorless 13mm 7 400 702129
N 19 septa for PE caps N 20

Description lllustration Thickness Pack of REF

Butyl beige/PTFE gray - 1.3 mm 100 70269

Natural rubber red-orange/ TEF colorless - 43mm {00 702004

Silicone blue transparent/PTFE white

. ..1 5 mm -
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Screw neck vials and caps N 24

Screw neck vials and caps N 24 (EPA)

Ordering information
Screw neck vials N 24 (EPA)

2

Key features

- Recommended for VOC and TOC - Due to their size mainly used as
analyses bonded closure for a firm fit of the

- Closed top screw closures for sample septum
storage - Recommended for environmental

- Most frequently used: 40 mL clear analysis: screw closure with center
glass hole and Silicone / PTFE septum

- Often called EPA vials, since they are - Universal screw closure 702168 with
defined in the regulations of the US removable protection lid for sample
Environmental Protection Agency storage and analysis

140

o ”}-— 27.5 — o |[«— 275 —>| o o |[«— 275 —>| S 215 —
702021 / 702022 702132 /702133 702023 / 702024 702074 /702131
(lNustrations scale 1:2)
Type of vial Usable volume OD x height Pack of REF
Clear, flat botom 20 mLH 27.5x57.0 mm 100 702021
20 mL
Olear, fatbottom . 30l
Amber flat oottom 30 mLH
Clear, flat bottom 40 mL
Amber, flat bottom . 40
Clear, flat bottom 60 mL
‘Amber, fiat bottom 60mL 27.5x 140 mm 100 702131
Container for screw neck vials N 24
Description Pack of REF
16 position container blue, with removable divider, for screw neck vials N 24 (20 mL, 30 mL, 40 mL); 1 702517

outer length 130 mm, outer width 130 mm, outer height 102 mm, with transparent lid (suitable for freezers)
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Screw neck vials and caps N 24

Ordering information
Screw closures N 24 and plain screw caps N 24

T
— - 702130 702102 702060 702061
702058 702059 702073 702168 - -
Cap description Septa description Thickness Pack of REF
N 24 PP bonded" screw cap, white, center hole Silicone white/PTFE beige  8.2mm 100 702088
e white/PTFE | e 2200 i FO2059
N 24 PP bonded* screw cap, white, center hole Red Rubber/TEF colorless 100 702073
N 24 PP bonded* screw cap, white, center hole, Silicone natural / PTFE 3.2 mm 100 702168
with removable protection lid colorless
white, center hole ed/PTFE gray. L300 02130
osed top Butyl red/ PTFE gray 100 702102
N 24 PP screw cap, white, center hole nolner 00O 702060
as above, but with closed top no liner 100 702061
* septum firmly connected with the cap, cannot be removed
Septa N 22 for screw caps N 24
Material lllustration Thickness Pack of REF
Silicone natural/ PTFE colorless 3.2 mm 100 702062
"é"dfy'lﬁféd/PTFE oy e
Ordering information
Pre-sealed vial-closure combinations with screw neck N 24
Vial description Closure description Pack of REF
Pre-sealed vials 702021: pre-screwed with 702073: 100 702865
20 mL screw neck vial N 24, 27.5 x 57 mm, N 24 PP bonded screw cap, white, center hole,
JClear, flat DOtOM Red rubber / TEF colorless, 45° shore A, 2.5mm e
Pre-sealed vials 702023: pre-screwed with 702058: 100 702877
40 mL screw neck vial N 24, 27.5 x 95 mm, N 24 PP bonded screw cap, white, center hole,
clear, flat bottom Silicone white / PTFE beige, 45° shore A, 3.2 mm
Other pre-sealed vial-closure combinations on request.
“ Universal screw closure N 24
All-in-one closure for sample storage and analysis, REF 702168
- Fits on all screw neck vials N 24 (EPA)
—_—
- Removable protection lid covers the penetration area
and thus keeps the septa dust and contamination free
- Bonded Silicone/ PTFE septa for safe penetration (septa
is firmly connected to the screw cap)
- Ultrapure, soft Silicone / PTFE septa material prevents
. . e b
ghost peaks in the analysis
- Protection lid can repeatedly be removed and put on ®
again i3
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Containers/Vial racks K

Containers

Key features

- Allow a secure transportation of
sample vials

- Safe standing position in dividers
designed for the respective diameter

- Ideal for space-saving storage in
fridges, since the transparent lid pre-
vents condensations on the closures
and thus avoids a possible contami-
nation in the cooling unit

Ordering information

- Available for all 1.5 mL vials (standard

volume), for crimp and screw neck
vials N 13 and for headspace vials
with screw neck N 18 or crimp neck
N 20, respectively as well as for EPA
screw neck vials N 24

Containers

Description Pack of REF

81 position container blue, with integrated divider for all vials 11.6 x 32 mm 1 702514

outer length 130 mm, outer width 130 mm, outer height 45 mm, coded,
with transparent lid (suitable for freezers)
49 position container blue, with integrated divider for crimp and w neck vials N 13; 1 702515

outer length 130 mm, outer width 130 mm, outer height 50 mm,
B S e L
25 position container blue, with removable divider for headspace screw neck vials N 18 1 702516

and crimp neck vials N 20; outer length 130 mm, outer width 130 mm, outer height 80 mm,
ith fransparent lid (suitable for freezers)
16 position container blue, with removable divider for screw nec 1 702517

outer length 130 mm, outer width 130 mm, outer height 102 mm,

with transparent lid (suitable for freezers)

Ordering information

Vial racks

Description Pack of REF

50 position polypropylene vial rack blue, for all vials 11.6 x 32 mm with flat bottom 1 702502
DIMENSIONS: 190 X 100 X 22 T, ORI e
50 position polypropylene vial rack blue, for all vials with a diameter of 15 mm max. and flat bottom 1 702504

Dimensions: 240 x 120 x 28 mm, stackable

ay ot

‘-"'i'_";_.__h -
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Crimping tools

Manual crimping tools

Advanced ergonomic version Standard version

O O

Crimper available for 8 mm, 11 mm and 20 mm crimp caps Crimper available for 8, 11, 13 and 20 mm crimp caps
- More lightweighted than complete steel crimpers - Adjustable crimping height via hexagon key, which allows to
- Ergonomically designed handles move the inner part of the crimping head up and down (not

- Adjustment by a knob on the crimping head that is easily possible for manual crimpers N 8)

accessible and visible - Crimping pressure adjustable via screw in the handle
- Activated by bottom handle motion only which allows a » Manual crimpers for N 13 and N 20 Flip Top / Flip Off caps
steadier and safer hold of the tool during crimping (Pharmaceutical closures) available
- Due to design and alignment of the crimping head better - Long life time and convenient handling
vertical clearance over the vial Manual decappers (standard version) allow safe removal of
Advanced ergonomic decappers allow safe removal of caps; no caps; no adjustment required

adjustment required (for 11 and 20 mm crimp caps available)

Ordering information

Description Pack of REF
Manual crimpers (ergonomic)

(crimping pressure adjustable by knob on the crimping head)

Manual ergonomic crimper for 8 mm aluminium crimp caps 1 735208

Manual ergonormic ofimper for 11 mm aluminium crimp caps e 135211

Manual ergonomic crimper for 20 mm aluminium crimp caps 1 735220

Manual decappers (ergonomic)

Manual ergonomic decapper for 11 MM alUMINUM CMD GBS e N ....reesit

Manual ergonomic decapper for 20 mm aluminium crimp caps 1 735320

Manual crimpers (standard)

Crimping height: adjustable by a hexagon key in the crimping head

Crimping pressure: adjustable by a screw in the handle

Manual cnmper for 8 mm alummlum crimp caps 1 735126

T e i R
e 738113

1 735133

| e 735120

Manual crimper, helght adjustable, for 20 mm Flip Top / Flip Off crimp caps 1 735132

Manual decappers (standard)

Manual decapper for 8 mm aluminium crimp caps 1 735408

'Manual deoa‘bb.e.r.ftdr. 11 mm éiumlnlum crlmpcaps ........................... 1 . ”735911

Manual decapper for 13 mm aluminium orimp caps ] 735913

Manual decapper for 20 mm aluminium crimp caps 1 735920

Manual decapper (plier style) for two cap sizes

Manual decapper, for 11 mm and 20 mm crimp caps 1 735911.20
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Electronic crimping tools

Crimping tools -‘

Battery-powered electronic crimping tools Electronic high power crimping tool

t‘-.';'ﬂ
- [ 3
Available for 11 mm and 20 mm aluminium crimp caps (not suit- Available for 11 mm and 20 mm crimp caps (also suitable for
able for 20 mm magnetic / bi-metal crimp caps). Mobile tools for magnetic / bi-metal crimp caps). Due to a more powerful motor
consistent and reproducible crimping results also suitable for magnetic and bi-metal crimp caps
- Crimping pressure adjustable by pushing +/- buttons of the - Fixed power supply
control unit on top of the tool - Exchangeable crimping / decapping heads
- Long lasting lithium ion cell batteries (full battery charge for - Digital LED display of crimp settings; different jaw settings
several hundred vials, life time of battery > 1500 charges) can be stored in separate programs
* One tool each necessary for crimping and for decapping - For more convenient handling a stand is optionally available

- For more convenient handling a stand is optionally available

Ordering information

Description Pack of REF
Electronic crimpers (battery-powered)
Electronic crimper for 11 mm aluminium crimp caps 1 735511

Electronic crimper for 20 mm aluminium crimp caps (not suitable for magnetic / bi-metal crimp caps) T 738520
Electronic decappers (battery-powered)

Electronic decapper for 11 mm aluminium Oimp Ga0S e L 735611
Electronic decapper for 20 mm aluminium crimp caps (not suitable for magnetic / bi-metal crimp caps) 1 735620
Accessories for battery-powered electronic crimping / decapping tools

RODIBCEMENt DaHErY B8 O, 8.0 I e L 785500 .
Stand for electronic crimping tools 1 735501
Electronic high power crimping tool
Electronic high power crimping tool with power supply 1 735700
(please order exchangeable crimping / decapping heads separately)

Accessories for 735700
Crimping head for 11 mm crimp caps (for electronic high power crimping tool 735700) 1 735711

Stand for electronic crimping tools

1 735501
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Autosampler compatibility charts

The autosampler compatibility charts generally show the most
typical vials and closures for use on the instruments of a given
manufacturer. In addition to the products listed in those charts,
our catalog may contain other technically and functionally suit-
able products for use on a given autosampler which are not
marketed actively as accessories by the respective manufactur-
er. We look forward to recommend any suitable product.

Compatibility charts have been compiled for the following in-
strument manufacturers: Agilent®, CTC, Dionex® Knauer,
PerkinElmer®, Shimadzu®, Thermo Scientific®, Varian® (Agilent®),
VWR?® (Merck®/Hitachi®), Waters®. Where applicable, each
chart is divided into fields of use (GC, HPLC, Headspace).

Autosampler compatibility

We generally recommend that you ask for cost-free samples for
testing purposes, as even technically comparable products may
differ in their optical appearance.

We kindly ask for your understanding that we do not take over
any guarantee for the correctness and completeness of the data
indicated here.

Agilent®
Application/Type of vial Most popular MN products for use on Agilent® instruments Page
Vials: Inserts: Closures:
GC
N 8 crimp (micro sampling) 70282,70286 .. e ..J0289, 702878 01,
N 9 screw (standard sample) 702282, 702293, 702283, 702716, 702813, 702077, 702732, 702080, 702082, 104
702078, 702284, 702079, 702818, 702818.1, 702825 702081, 702287.1, 702037,
7020086, 702088, 702007, 702038, 702035, 702084,
702008, 702135, 702335, 702085, 702026
702009, 702172, 702010,
........................... 702500 ... - 702155 (for GC PAL) N
N 11 crimp (standard sample) 70201HP, 70201HP.2, 702716, 702813, 702077, 70256, 702730, 702001, 109
702885, 702075, 702892, 702818, 702818.1, 702825  70231.3, 70231.1, 70231.2,
702076, 702888, 702015, 70288, 702995, 702146
702016, 702891, 702014,
702134, 702334 702879 (for GC PAL)
HPLC
N 9 screw (standard sample) as indicated under GC, additionally closures with slit septum: 702288.1, 702083, 702040, 104
702027, however, not closure 702155
N 11 crimp (standard sample) ... 8 Incicated under GG, however, not closures 702146 and 702879 ..109
N 11 snap ring (standard sample) 702714, 702713, 702712, 702716, 702813, 702077, 702063, 702063.2080, 114
702709, 702134, 702334, 702818, 702818.1, 702825  702710.1, 702710.2080,
702809, 702173, 702174 702731, 702064, 702718
Headspace
N 18 screw 702866, 702826, 702826.2 702055 125
(COMDIPAL £ G IBBBA) .o s R S
N 20 crimp 702918, 702261 70234, 70234.10, 702071, 126

for Combi PAL:

702924, 702263, 702263.2

702094, 702835, 70237

702929 (for Combi PAL)
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CTC
Application/Type of vial

Autosampler compatibility

Most popular MN products for use on CTC instruments

Vials:

Inserts:

Closures:

GC
N 8 crimp (micro sampling)

70282, 70286

70289, 702878

N 9 screw (standard sample)

702282, 702293, 702283,
702284, 702078, 702079,
702006, 702007, 702008,
702135, 702335

702716, 702813, 702077,
702818, 702818.1, 702825

702287, 702287.1, 702036,
702037, 702038, 702107,
702026, 702286, 702035,
702158, 702084, 702085,
702159

702155 (for GC PAL)

N 11 crimp (standard sample)

70201HP, 70201HP.2,

702885, 702892, 702075,
702076, 702888, 702891,
702014, 702134, 702334

702716, 702813, 702077,
702818, 702818.1, 702825

70288, 702995

702879 (for GC PAL)

HPLC
N 9 screw (standard sample)

as indicated under GC, additionally closures with slit septum: 702288, 702288.1, 702027,
7020839, 702040, 702083, 702109, however, not closure 702155

as indicated under GC, additionally closure 702823 with slit septum, however, not closure

702879

N 11 snap ring (standard sample)

702714, 702713, 702712,
702709, 702134, 702334,
702809, 702173, 702174

702716, 702813, 702077,
702818, 702818.1, 702825

702710.1, 702717.2,
702718.1, 702710, 702064,
702718

Headspace
N 18 screw (Combi PAL)
N 20 crimp

702866, 702826, 702826.2

702924, 702263, 702263.2

702827, 702055
702929, 702834

closure for washer bottle
702924 70267 + 702144

Dionex® (Thermo Scientific®)
Application/ Type of vial

Most popular MN products for use on Dionex® instruments

Vials:

Inserts:

Closures:

HPLC
N 8 crimp (micro sampling)

70282, 70286

702025, 70289

70213, 70213.2, 702004,
702893, 702860

702968, 702968.1, 702824,
702005

702282, 702293, 702283,
702284, 702078, 702079,
702007, 702008, 702135,
702335, 702006, 702009,
702172, 702010, 702500

702813, 702077, 702818,
702818.1, 702825

702287.1, 702287, 702036,
702037, 702038, 702107,
702288.1, 702288, 702039,
702040, 702083, 702109,
702026, 702027

70201HP, 70201HP.2,

702885, 702892, 702075,
702076, 702888, 702891,
702014, 702134, 702334

702813, 702077, 702818,
702818.1, 702825

702714, 702713, 702712,
702709, 702134, 702334,
702809, 702173, 702174

702813, 702077, 702818,
702818.1, 702825

702710.1, 702710,
702710.2080, 702717.2,
702064, 702717.2080

N 13 screw (large sample volumes)

702962, 702973

702972 + spring 702974

702926
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Knauer
Application/Type of vial

Autosampler compatibility

Most popular MN products for use on Knauer instruments

Vials:

Inserts:

Closures:

Page

HPLC (Knauer S3950, Knauer UHPLC Version AS-1, Knauer Optimas)

N 8 screw (standard sample)

"N 9 screw (standard sample)

N 18 sorew (arge sample volumes)

N 20 crimp (large sample volumes)

70213, 70213.2, 702004,
702893

700082, 702203, 702283,

702284, 702078, 702079,
702006, 702007, 702008,
702135, 702335, 702088,
702009, 702172, 702010,

0
102880

702918

702968, 702968.1, 702824,

102005
702813, 702077, 702716,

702818, 702818.1, 702825

702067, 70245

702732, 702030, 702080,

702081, 702082, 702147,
702287.1, 702287, 702036,
702037, 702038, 702107,
702028, 702026

702072, 702055, 702827

702094, 702129

102

125
126

PerkinElmer®
Application/Type of vial

Most popular MN products for use on PerkinElmer® instruments

Vials:

Inserts:

Closures:

Page

(micro sampling)

|mb (standard sample)

70251,

70201CG, 70214CG*

70201HP**, 70201HP.2**,
702885, 702892**,
702075, 702076™, 702891,
702014, 702134, 702334

702824%, 702005*

702818, 702818.1**,
702825™

702621, 702005 ...
702730, 70256, 70231.1,

70231.2, 70231.3, 70288,
702995

A0

109

* small opening; ** wide opening

HPLC
N 8 crimp (micro sampling)

N 8 screw (standard sample)

N 9 screw (standard sample)

N 10 screw (standard sample)

N 11 ormp (standard sample)

N 11 snap ring (standard sample)

70286

| 70213, 70213.2, 702004,

702892

702282, 702293, 702283,

702284, 702078, 702079,
702009, 702172, 702010,
702500, 702007, 702008,

702135, 702338

702012, 702013

702709, 702134, 702334

702824, 702005

702818, 702818.1, 702825

1702818, 702818.1, 702825

702818, 702818.1, 702825

70252.1, 702025

702067 = 70249 + 702070,
JO245
702288.1, 702027,

702287.1, 702026,
702732, 702028

702047,702044,
702045, 702046

asindicatedunderGC

702714, 702713, 702712,

01
102

702064, 702710, 702718

Headspace

N 18 screw (CTC Combi PAL +
TurboMatrix™ HS 16 + 40)

N 20 crimp (CTC Combi PAL)

(TurboMatrix™ HS 16, 40 + 110)

702866, 702826, 702826.2

702541

702055, 702827, 702072

702929, 702834, 702774,

702928.9, 702928

702836, 702773, 702829,

70234.8, 702775, 70234.9,
702835, 702927, 702094,
702093, 702145, 70234,
70234.10,

702931 + 702804, 70237

125

** not suited for TurboMatrix™ 110

138 | www.mn-net.com



Autosampler compatibility

for washer bottle 702924:
70267 + 702144

Shimadzu®
Application/ Type of vial Most popular MN products for use on Shimadzu® instruments Page
Vials: Inserts: Closures:
GC
N 8 crimp (micro sampling) 70282, 70286 70289, 702878 101
'N9screw (standard sample) 702282, 702293, 702283, 702716, 702813, 702077, 702081, 702036, 702037, 104
702284, 702078, 702079, 702825, 702818, 702818.1 702038, 702107, 702287 .1,
702006, 702007, 702008, 702026
702185702835 .. T02155(orAOCS000)
.28 indicated under N 9 %8
70201HP, 70201HP.2, 702716 702813, 702077, 70288 702995 109
702885, 702892, 702075, 702825, 702818, 702818.1
702076, 702888, 702891, 702879 (for AOC 5000)
702014, 702134, 702334,
N 13 screw (large sample volumes) 702962 702973 702972 + spring 702974 702926, 702963 + 702292 119
HPLC
N8 gcrimp (microsampling) _ ooo.........[0282,70286 e 0200 102878 Laaar
N 9 screw (standard sample) 702282, 702293 702283 702716, 702813, 702077, 702287. 1 702036 702037 104
702284, 702078, 702079, 702825, 702818, 702818.1 702038, 702107, 702026,
7020086, 702007, 702008, 702039, 702040, 702083,
ew (standard sample) 702011 702012 702013 _as indicated under N 9 screw 702045 702046 702047 108
N1 crimp (standard sample) T aslindicated under N1 crlmp as indicated under N 11 onmp 70288 702823 THog
GC
'N11snapring (standard sample) 702714, 702713, 702712,  as indicated under N9 screw  702710.1, 702710, 702717.2, 114
e 102709, 702184, 702884 . 102064 B
N 8, N 12 shell vials (standard sample) vials + stoppers 124
70202.1 + 702807,
702017 + 702807,
702018 + 702054
Headspace
N185crew (AOC5000) ..o 02000, TO2826, TOIBIO.2 o 02000, 702827 -
N 20 crimp (AOC 5000) 702924, 702263, 702263.2 702929, 702928 702834 126
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Thermo Scientific®

Autosampler compatibility

702094, 702931 + 702804
=70237

Application/ Type of vial Most popular MN products for use on Thermo Scientific® instruments Page
Vials: Inserts: Closures:
GC
N 8 crimp (micro sampling) 70282, 70286, 70251 70289, 702025 101
‘N 8 screw (standard sample) 70213, 70213.2, 702004, 702968, 702068.1, 702824, 702067, 70245, 702069 102
................................... TO2BI8 L0200 e
N 9 screw (standard sample) 702282, 702293, 702283, 702716, 702813, 702077, 702732, 702081, 702084, 104
702284, 702078, 702079, 702818, 702818.1, 702825 ~ 702287.1, 702037, 702026
702006, 702007, 702008,
e T021 80, 102830 e 702185 (for GOPAL) o
N 11 crimp (standard sample) 70201HP, 70201HP.2, 702716, 702813, 702077, 70256, 702730, 70288 109
702885, 702892, 702075, 702818, 702818.1, 702825
702076, 702888, 702891, 702879 (for GC PAL)
702014, 702134, 702334
HPLC
N8crimp (micro sampling) T0282, 70288 e 70289,702025 oo o
N 8 screw (standard sample) L 88 NAiCated UNder GG e 102 ...
N 9 screw (standard sample) as indicated under GC, but additionally closures 702040 and 104
................................... 702027, however, not closure 702185 .
,.N 11 orimp (standard sample) as indicated under GC, however, not closure 702879 109 .
N 11 snap ring (standard sample) 702714, 702713, 702712, 702716, 702813, 702077, 702063.2080, 702063, 114
702709, 702134, 702334, 702818, 702818.1, 702825  702710.2080, 702710.1,
702809, 702173, 702174 702717.2080, 702710.2080
Headspace
N18screw (Gombi PAL) e 702866, 702826, 702826.2 e, 702085, 702827 ... 125 .
N 20 crimp (Combi PAL) 702924, 702263, 702263.2 702929, 702834 126
‘N 20 crimp (HS850/HS2000 702024, 702263, 7022632 702775, 70234.9, 702773, 126
702931 + 702804 = 70237,
702093
Varian® (now Agilent®)
Application/Type of vial Most popular MN products for use on Varian® instruments Page
Vials: Inserts: Closures:
GC
N8 crimp (micro sampling) T0282, 0288 e 70289, 702878 . o1 .
N 8 screw (standard sample) 70213, 70213.2, 702004, 702968.1, 702824, 702005 702067, 70245, 702069 102
702893
NOscrew (standard sample) 702282, 702293, 702283, 702818, 702077, 702818, 702782, 702287.1, 702087, 104
702284, 702078, 702006, 702818.1, 702825 702084
702079, 702008, 702007,
702135, 702335 702155 (for GC PAL)
‘N 11 crimp (standard sample) 70201HP, 70201HP2, 702813, 702077, 702818, 70256, 702730, 70288, 100
702885, 702892, 702075, 702818.1, 702825 702995
702076, 702888, 702891,
702014, 702134, 702334 702879 (for GC PAL)
HPLC
N8 crimp (micro sampling) 88 NACaed UNder GG e 01
N 8 screw (standard sample) as indicated under GC, but additionally closure 702437 102
N screw (standard sample) as indicated under GC, but additionally PP vials 702009, 702172, 702010, 702500 as wellas 104
................................... dosUres 702040 and 7028 T e
NEE crimp (standard sample) as indicated under GC, but additionally closures 70231.4 and 70231.2 109
'N11snap ring (standard sample) 702714, 702718, 702712, 702818, 702077, 702818,  702731,702063, 702710, 114
702709, 702134, 702334, 702818.1, 702825 702710.1, 702064, 702717.2,
702809, 702173, 702174 702718, 702718.1
Headspace
N 18 screw (Combi PAL) 702866, 702826, 702826.2 702827, 702072, 702055 125
‘N20crimp (CombiPAL) 702924, 702263, 7022682 702929, 702834 126
'N 20 crimp (CP-9020/9025, CP-9060, Genesis) 702924, 702018, 702261 70234, 70234.10, 702775, 126
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VWR® (Merck® / Hitachi®)

Autosampler compatibility

Application/ Type of vial Most popular MN products for use on VWR® instruments Page

Vials: Inserts: Closures:

HPLC

N 8 crimp (micro sampling) 70282, 70286 70289, 702878 101

N 8 screw (standard sample) 70213, 70213.2, 702004, 702968, 702968.1, 70245, 702437, 702067 102
......................................................... 702893, 702860 L T02824, 10200 e

N 9 screw (standard sample) 702282, 7022983, 702283, 702813, 702077, 702818, 702287.1, 702287, 702036, 104

702078, 702284, 702079, 702818.1, 702716, 702825 702037, 702038, 702107,

702007, 702008, 702135, 702288.1, 702288, 7020839,

702335, 702006, 702009, 702040, 702083, 702109,
......................................................... 702172, 702010, 702500 oo 92026, 702027

N 11 crimp (standard sample) 70201HP, 70201HP.2, 702813, 702077, 702818, 70288, 702823 109

702885, 702075, 702892, 702818.1, 702716, 702825

702076, 702888, 702891,

......................................................... T0200 4, 702y 3, 1023 e
N 11 snap ring (standard sample) 702714, 7027183, 702712, 702813, 702077, 702818, 702710.1, 702710, 702717.2, 114

702709, 702134, 702334, 702818.1, 702716, 702825 702064, 702718.1, 702718,

......................................................... 702808, 702173, 702174 e D020, TOZTBY
N 13 screw (large sample volumes) 702962, 702973 702972 + spring 702974 702926, 702963 + 70260 119
Waters®
Application/ Type of vial Most popular MN products for use on Waters® instruments Page

Vials: Inserts: Closures:

HPLC
N 9 screw (standard sample) 702282, 7022983, 702283, 702818, 702818.1 702026, 702027, 702287.1, 104

702284, 702078, 702079, 702287, 702036, 702037,

702007, 702008, 702135, 702038, 702288.1, 702288,

702335, 702006, 702009, 702039, 702040, 702083
............................................................... 702172,702010,700500
N 10 screw (standard sample) ... 702011, 702012, 702013 702818, 702818.1 702045, 702046, 702047 108

N 11 crimp (standard sample) 70201HP, 70201HP.2, 702818, 702818.1 70288, 702995 109

702885, 702892, 702075,

702076

N 11 snap ring (standard sample) 702714, 7027183, 702712, 702818, 702818.1 702710.1, 702717.2 114
702709, 702134, 702334,
702809, 702173, 702174
N 8 shell vials (standard sample) vials + closures: 124
70202.1 + 702807,

................................................................................................................................... 702017 + 702807 o

N 13 screw (large sample volumes) 702962, 702973 702972 + spring 702974 702926, 702963 + 70260 119
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Basics

High performance liquid chromatography (HPLC) is part of liquid
chromatographic separating processes of substance mixtures
and their analysis. At the beginning the technique was also cal-
led high pressure liquid chromatography due to the high back
pressure of the column. HPLC offers qualitative (identification of
substances) and quantitative (concentration determination) ana-
lysis by comparison with standard substances. The term HPLC
was introduced in the 1970s, for the delineation of the high-per-
formance method to the in the 1930s developed column liquid
chromatography (column chromatography). At the beginning of
the 21t century the HPLC was complemented by the even more
efficient UHPLC (ultra high performance liquid chromatography).
Hereby even higher pressures (> 400 bar) result in shorter ana-
lysis time and enhanced efficiency enabling a higher sample th-
roughput with smaller sample volumes.

Application

HPLC/UHPLC is used additionally to gas chromatography (GC)
for separation and determination of complex substance mixtu-
res composed of low-volatile, polar and ionic, high-molecular
or thermal instable substances. Therefore a sufficient solubili-
ty of the sample in a solvent or a solvent mixture is required.
HPLC/UHPLC is used for purity control of chemicals and indus-
trial products, determination of active agents for drug develop-
ment, production and testing, environmental analytics, quality
and purity control of foods, analysis of ingredients in cosmetics
as well as for the isolation of biopolymers.

Basic principle

In liquid column chromatography a mobile phase (eluent) flows
through a particle filled tube (separation column, stationary pha-
se). In classic column chromatography this tube is a glass co-
lumn with an inner diameter of several centimeters and a length
up to 450 mm or even bigger. The filling material typically con-
sists of coarse-grained particles like silica gel 60. The eluent is
transported through the separation column either by hydrostatic
pressure or a low-pressure pump with 1.5-2 bar.

In contrast HPLC columns consist of stainless steel with an inner
diameter of 2-4.6 mm and a length of 20-300 mm. The column
packing, mostly modified porous silica, has generally a particle
size of 3, 5, 7 or 10 um and a pore size of 50, 100, 120 (for
low-molecular analytes) or 300-4000 A (for high-molecular ana-
lytes). In UHPLC shorter columns in the range of 20-150 mm
length with highly efficient particles of 1.8 um size (sub-2 um) are
utilized. A guard column of a few millimeters length can be uti-
lized and installed with a specific Column Protection System to
increase the column lifetime. HPLC / UHPLC uses a high-pres-
sure pump to transport the eluent from a storage vessel into the
system with a column back pressure of up to 600/ 1200 bar.
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Instrument

HPLC as well as UHPLC instruments have different building
blocks. The storage vessel (eluent reservoir, 1) usually contains
a deaerator unit (3) for the solvents. Followed by a gradient valve
(4) with mixing chamber (5) in flow direction, which allows the
usage of isocratic as well as gradient methods. A high-pressure
pump (6) transports the sample into the system. The sample is
injected via an injection valve (7). Usually this is operated au-
tomatically with a syringe by an autosampler. With the eluent
flow the sample is transported to the guard and the separating
column (8). For better reproducibility of the separation tempe-
ring with a column oven (2) should be performed. The separated
substances are determined with a detector (9). In the resulting
chromatogram each detector signal of a substance (peak), is
related to the retention time of the column. With the data evalua-
tion (10) these peaks can be identified and their concentration
can be determined.

b

$

a Solvent reservoir
e Oven

Q Solvent degasser
e Gradient valve
6 Mixing vessel

@ High-pressure pump

a Injection

@ Column with guard column

Q Detector
@ Data station




Separation mechanism

While flowing through the column each component of the sol-
ved mixture interacts differently with the stationary phase. Ac-
cording to the characteristics of the substance (hydrophobic,
polar, ionic, aromatic, sterically hindered etc.) the strength of
the interactions vary and thus the compounds are retained by
the stationary phase in different ways. Essentially a distinction is
drawn between normal phase (NP), reversed phase (RP) and ion
exchange chromatography. Depending on the structure of the
stationary phase diverse interactions e.g., van der Waals forces
or mi-mi-stacking can occur and different polar mobile phases are
required. For polar stationary normal phases (e.g., SiOH, CN,
OH, NH,) non-polar eluents like n-heptane, hexane, dichloro-
methane or 2-propanol are applicable. While for reversed pha-
ses (e.9., Cyg, Cg, Cy4, Cy, CgHs) typically polar RP eluents (e.g.,
acetonitrile or methanol with ultrapure water or buffer) and for
ion exchange (e.g., SA, SB) aqueous buffers (e.g., phosphate,
acetate, citric buffer) come to use.

Selectivity

The characteristic separation behavior of phases under certain
conditions is also called selectivity. This is dependent on diffe-
rent parameters like structure and modifications of the base sili-
ca gel, nature of the chemical binding or the type of endcapping.

In recent decades several methods have been developed to
compare and distinguish the selectivity of various silica gels and
their modifications. In this connection defined substances or
substance classes are analyzed and the chromatographic pa-
rameters are graphically presented. A frequently applied model
in specialist literature is e.g., the TANAKA plot, which allows a
quick comparison of different HPLC phases. [4]
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capacity
+10

ion exchange

capacity pH 2.7 hydrophobicity

0.1
NUCLEOSHELL®
RP 18plus

0.5

NUCLEOSHELL®
ion exchange RP 18 steric
capacity pH 7.6 selectivity

11
hydrogen bonding capacity

Parameter of the Tanaka diagram:

Capacity = k’ (pentylbenzene)

Hydrophobicity = a (pentylbenzene, butylbenzene)

Steric selectivity = a (triphenyl, o-terphenyl)

Hydrogen bonding capacity (capacity of silanol) = a (caffeine, phenol)
lon exchange capacity at pH 2.7 = a (benzylamine, phenol)

lon exchange capacity at pH 7.6 = a (benzylamine, phenol)

The comparison of NUCLEOSHELL® RP 18 and
NUCLEOSHELL RP® 18plus for example shows a lower
ion exchange capacity at pH 7.6 for the monomeric
NUCLEOSHELL® RP 18plus. The radar chart also reflects a
more pronounced steric selectivity of NUCLEOSHELL® RP 18
due to a higher density of modifications with Cg chains.
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Characteristic parameters

The success of a chromatographic separation depends apart
from the stationary and mobile phase also on other characteri-
stics like the quality of the separating column or the linear flow
rate. The following schematic chromatogram illustrates the most
important parameters which characterize a separation.

10% of
peak height

injection

retention times

Schematic chromatogram

Peak width:
Wi peakwidth athafheight
w peak width of the peak (intersection point of the inflectio-

nal tangents with the zero line)

Peak symmetry:
Ao ) peak front to peak maximum at 10 % of peak height

B peak maximum to peak end at 10 % of peak height
Retention time::

dead time of a column = retention time of a non-retarded
) substance

t:R:W, téé _retention times of components 1 and 2

to

net retention times of components 1 and 2

Va1, Ure

In a chromatographic system the substances differ from each
other in their retention time in or on the stationary phase. The
time, which is needed by a sample component to migrate from
column inlet (sample injection) to the column end (detector) is the
retention time tgy or tg,. The dead time t; is the time required by
an inert compound to migrate from column inlet to column end
without any retardation by the stationary phase. Consequently,
the dead time is identical with the retention time of the sample
component remaining in the stationary phase. The difference of
total retention time and dead time yields the net retention time
t'ry Or t're, Which is the time a sample component remains in the
stationary phase.

tri =tgi —to bzw. try = tRr— 1o

To compare chromatograms that are recorded with columns of
different lengths and internal diameters, as well as different flow
rates, the retention time is converted into a dimensionless ca-
pacity factor K.

tr1 — 1t tro — t
=Bzl e, 2 el
to to

The relative retention q, also known as the separation factor,

describes the ability of a chromatographic system (stationary
and mobile phase) to distinguish between two compounds. This
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is calculated from the rate of the capacity factors of the sub-
stances, where the figure in the denominator is the reference
compound.

k’
q=—2=2
K
The resolution R is a measure for the efficiency of the column to

separate two substances. Besides the retention time t; the peak
width at half height w;, is also included.

tre — tri

R=118. ———
(Wi2)2 + (W12

For practical reasons the peak symmetry is calculated at 10 %
of peak height. Ideally symmetry should be 1, i.e. A = B. Values
> 1 indicate peak tailing, while values < 1 indicate peak fronting.

B
Peak symmetry = N

Instead of the mobile phase volumetric flow rate [mL/min], which
is controlled at the HPLC instrument, it is advantageous to use
the linear velocity u [cm/sec]. The linear velocity is independent
of the column cross section and proportional to the pressure
drop in the column. The linear velocity can be calculated by me-
ans of the dead time, where L is the column length in cm and t,
the dead time in sec.

L
u= —
to

The quality of a column packing is determined through the num-
ber of theoretical plates N. High N values indicate a high capa-
bility to separate complex sample mixtures.

The value of the height equivalent to a theoretical plate HEPT
is a criterion for the quality of a column. HEPT, is the length,
in which the chromatographic equilibrium between mobile and
stationary phase has been adjusted once. Its value depends on
the particle size, the flow velocity, the mobile phase viscosity
and especially on the packing quality. Small HEPT values, mea-
ning a large number of theoretical plates N, facilitate the column
to separate complex sample mixtures.

L
H=—
N

The Van Deemter equation shows the dependence of the HEPT
on the velocity u.



HEPT [um]

P

u :opnma\ Flow velocity u [mm/s]

\j

A term = eddy-diffusion, B term = longitudinal diffusion coefficient,
C term = mass transfer coefficient, H = HEPT = height equivalent to a theo-
retical plate

The A term, also called eddy-diffusion, is a function of the par-
ticle size, the B term a function of the diffusion coefficient of the
substance in the mobile phase and the C term the retardation
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of a substance by the interface between stationary and mobile
phase. In the point of intersection of hy,, and Uy the optimal
separation efficiency for a column with high peak symmetry for
the separated substances is obtained.

Column quality

Each HPLC/UHPLC column of MACHEREY-NAGEL is indivi-
dually tested according to the most important characteristic pa-
rameters in quality control and the results are documented in a
certificate of analysis.

Detailed information of the particular properties of the high-pu-
rity silica phases NUCLEODUR®, of the established stan-
dard silica NUCLEOSIL® and the modern Core-Shell material
NUCLEOSHELL® as well as phases for special separations and
the equivalent HPLC- and UHPLC-columns can be found on the
following pages.

~

“ Strict quality specifications
for outstanding reliability

- Highest production standard
our facilities are EN ISO 9001:2008 certified

- Perfect reproducibility from batch to batch and within
each lot

- Each column is individually tested and supplied with test
chromatogram and test conditions.

Test mixture* for reversed phase columns
in acetonitrile, pack of 1 mL
REF 722394

Furthermore custom-packed columns with different column types, dimensions and particle sizes are available on request.

MACHEREY-NAGEL

EN ISO 9001:2008
CERTIFIED

/

* This product (REF 722394) contains harmful substances which must be specially labeled as hazardous. For detailed information please see SDS.
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USP specification of MN HPLC phases

USP listing

Code Specification MN HPLC Phases Page
NUCLEODUR® C,5 ec 181
NUCLEODUR® C,g Gravity 158
NUCLEODUR® C, Gravity-SB 162
NUCLEODUR® C,g HTec 178
NUCLEODUR® C,g Isis 164
NUCLEODUR® C,g PAH 227
NUCLEODUR® C,g Pyramid 166
NUCLEODUR® PolarTec 168
USP L1 optaqlecyl silane chemically bonded to porous silica particles 1.5 to 10 pm diameter, or monolit- NUCLEODUR® Sphinx RP 176
hic silica gel R
NUCLEOSHELL® RP 18 200
NUCLEOSHELL® RP 18plus 202
NUCLEQSIL® C1g 214
NUCLEOSIL® G, AB 214
NUCLEQSIL® C, HD 214
NUCLEQSIL® C,5 MPN 243
NUCLEOSIL® C,g PAH 229
NUCLEQSIL® C,5 PPN 244
NUCLEODUR® SiOH 190
USP L3 porous silica particles, 1.5 to 10 um diameter, or monolithic silica gel B
NUCLEOSIL® SiOH 224
NUCLEODUR® Cg ec 181
® .
USP L7 octyl silane chemically bonded to totally porous silica particles, NUCLECDUR™ Cs Gravity 158
1.8 to 10 ym diameter
NUCLEOSIL® Cg 217
NUCLEOSIL® Cg HD 217
NUCLEODUR® NH, /NH,-RP 188
an essentially monomolecular layer of aminopropy! silane chemically bonded to totally porous ® o
USP L8 siica gel support, 1.5 to 10 pm diameter NUCLEOSIL® Carbohydrate 246
NUCLEOSIL® NH, /NH,-RP 221
irregular or spherical, totally porous silica gel having a chemically bonded, strongly acidic cati- ®
USPL9 on-exchange coating, 3 to 10 ym diameter NUCLEOSIL™ SA 223
NUCLEODUR® CN/CN-RP 186
USP L10 nitrile groups chemically bonded to porous silica particles, 1.5 to 10 um diameter e
NUCLEOSIL® CN/CN-RP 222

148 | www.mn-net.com



USP specification of MN HPLC phases

USP listing

Code Specification MN HPLC Phases Page
NUCLEODUR® Phenyl-Hexyl 170
NUCLEODUR® r? 172
USP L11 phenyl groups chemically bonded to porous silica particles, 1.5 to 10 um diameter NUCLEOSHELL® Phenyl-Hexyl 204
NUCLEODUR® Sphinx RP 176
NUCLEOSIL® CgHs 220
USP L14 scha} gel having a che‘mlcally bonded, strongly basic quaternary ammonium anion-exchange NUCLEOSIL® SB 203
coating, 5 to 10 um diameter
USP L16 dimethylsilane chemically bonded to porous silica particles, 5 to 10 um diameter NUCLEOSIL® C, 219
@ 24
UspLq7y  Stong cation-exchange resin consisting of sulfonated cross-linked PS/DVB copolymer in the H NUCLEOGELION 300 OA 8
form, 6 to 12 ym diameter NUCLEOGEL® SUGAR 810 H 247
® 247
USP L19 strong cation-exchange resin consisting of sulfonated cross-linked PS/DVB copolymer in the Ca NUCLEOGEL" SUGAR 810 Ca
f to 1 rticle si
orm, 510 15 m particle size NUCLEOGEL® SUGAR Ca 248
USP L20 dihydroxypropane groups chemically bonded to porous silica particles, 5 to 10 um diameter NUCLEOSIL® OH (Diol) 220
USP L21 a rigid, spherical styrene-divinylbenzene copolymer, 5 to 10 um diameter NUCLEOGEL® RP 245
USP 122 ie;]csziazt:n—exohange resin made of porous polystyrene gel with sulfonic acid groups, about 10 pm NUGCLEOGEL® SCX 240
USP 123 an an|or‘1—e><change resin made of ‘por.ous polymethacrylate or polyacrylate gel with quaternary NUCLEOGEL® SAX 240
ammonium groups, about 10 ym in size
NUCLEODUR® C, ec 241
USP L26 butyl silane chemically bonded to totally porous silica particles, 5 to 10 um diameter NUCLEOSIL® C, 219
NUCLEOSIL® C, MPN 243
USP 132 a chiral ||g§nd—exghange resin packlr.]g - L-proline copper complex covalently bonded to irregular NUCLEOSIL® CHIRAL-1 035
shaped silica particles, 5 to 10 um diameter
USP L34 strong catlon-exchahge rgsm consisting of sulfonated cross-linked PS-DVB copolymer in the Pb NUGCLEOGEL® SUGAR Pb 048
form, 5 to 7 ym particle size
USP L36 a 3,5-dinitrobenzoyl derivative of L-phenylglycine covalently bonded to 5 pm aminopropyl siica ~ NUCLEOSIL® CHIRAL-3 236
USP L40 cellulose tris-(3,5-dimethylphenylcarbamate) coated porous silica particles, 5 to 20 pm diameter NUCLEOCEL DELTA 233
© 174
USP 143 pentafluorophenyl groups chemically bonded to silica particles by a propyl spacer, 1.5 to 10 pm NUCLEODUR™ PFP
i t
diameter NUCLEOSHELL® PFP 206
USP L45 beta—cyglodextnn bonded to porous silica particles, R,S-hydroxypropyl ether derivative, 3 to NUCLEODEX @-OH, 8-PM 231
10 um diameter
USP L58 strong catlon—exchgnge resin consisting of sulfonated cross-linked PS/DVB copolymer in the Na NUCLEOGEL® SUGAR Na 048
form, 6 to 30 um diameter
®
USP L60 spherical porous silica gel, particle size of 10 um diameter or smaller, the surface of which has NUCLEODUR" PolarTec 168 -
been covalently modified with alkyl amide groups and endcapped NUGLEOSIL® G, Nautilus 214
USP L75 A chiral-recognition protein, bovine serum albumin (BSA), chemically bonded to silica particles, RESOLVOSIL BSA-7 o34

about 7 ym in diameter, with a pore size of 300 Angstrom
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NUCLEODUR?® is a fully synthetical type B silica (silica of 3rd
generation) offering highly advanced physical properties like
totally spherical particle shape, outstanding surface micro-
structure, high pressure stability and low metal content.

NUCLEODUR® as a state-of-the-art silica is the ide-
al base material for modern HPLC phases. It is the result of
MACHEREY-NAGEL’s pioneering research in chromatography
for more than 40 years.

In RP liquid chromatography the efficiency of the packing is
strongly affected by the quality of the base silica itself. Shortco-
mings in the surface geometry of the particles or metal conta-
minants are the main reasons for inadequate coverage with the
covalently bonded alkylsilanes in the subsequent derivatization
steps. It is well known, that poor surface coverage and, in con-
sequence, high activity of residual free silanols often results in
peak tailing or adsorption, particularly with basic compounds.

Particle shape and surface symmetry

—

ot Magn Det WD BExp
4600x SE 113 1

NUCLEODUR? silicas are synthesized in a unique and carefully
controlled manufacturing process which provides silica particles,
which are totally spherical. The picture shows the outstanding
smoothness of the NUCLEODUR® surface.

Purity

As already mentioned above, a highly pure silica is required for
achieving symmetric peak shapes and maximum resolution. In-
clusions of, e.g., iron or alkaline earth metal ions on the silica
surface are largely responsible for the unwanted interactions
with ionizable analytes, e.g., amines or phenolic compounds.

NUCLEODUR? is virtually free of metal impurities and low acidic
surface silanols. Elemental analysis data of NUCLEODUR® 5 um
measured by AAS are listed below.

150 | www.mn-net.com

NUCLEODUR® high puirity silica for HPLC

Elementary analysis (metal ions) of NUCLEODUR® 100-5

Aluminum < 5 ppm
R g pphﬁ ..................
Sodum S5 PP
Calcium <10 ppm
Tanum S PP
ArConium DT PP
AISENIC 08 L
Mercury < 0.05 ppm

Pressure stability

The totally spherical and 100 % synthetic silica gel exhibits an
outstanding mechanical stability, even at high pressures and
elevated eluent flow rates. In addition, after several cycles of
repeated packing, no significant drop in pressure can be ob-
served. The latter is of prime importance for preparative and
process-scale applications.

NUCLEODUR? silica is available with two pore sizes — 110 A
pore size as standard material and as 300 A widepore material
for the separation of biomolecules, like peptides and proteins.

Physical data of NUCLEODUR®

Standard Widepore
Foresize o T30 800A .
Surface area (BET) 840m%g . 100m%g
_Porevolume 09mb/ig ooml/ig
Density 0.47 g/mL 0.47 g/mL
NUCLEODUR® modifications

Several different surface modifications based on NUCLEODUR®
silica have been developed over the last years providing a full
range of specified HPLC phases and an ideal tool for every se-
paration.

For a summary of important properties of our NUCLEODUR®
phases please see page 152.



NUCLEODUR® for UHPLC K4

1.8 ym particles for increased separation efficiency

Key feature

- Decrease of analysis time (ultra fast HPLC)

- Shorter columns with high separation efficiency and signifi-
cant improvement of resolution and detection sensitivity

- Suitable for LC/MS due to low bleeding characteristics

Fractionation

- NUCLEODUR® 1.8 um particles are fractionated to limit the
increase in back pressure.

Advantages of 1.8 uym particle size

Miniaturization started in the early stage of HPLC with the re-
duction of particle size from 10 ym via 7 pm to standard 5 ym
— still the most used particle diameter in analytical HPLC - to
3 um spherical particles. With the introduction of 1.8 um
NUCLEODUR® particles researchers have turned over a new
leaf in HPLC column technology, featuring extraordinary impro-
vements in terms of plate numbers, column efficiency and reso-
lution compared with 3 pm particles.

Increased separation efficiency by higher number of theoreti-
cal plates (N):

- 50 x 4.6 mm NUCLEODUR® C,g Gravity

-3 um: N = 100000 plates/m (h-value< 10)

- 1.8 um: N = 166 667 plates/m (h-value< 6)

Increase of the plate number by ~ 67 % offers the possibility of
using shorter columns with equal plate number resulting in a
decrease of analysis time.

Significant improvement in resolution
VN (q— 1) K|
Ri=—|—
4 a K +1

Rs = resolution, a = selectivity (separation factor), k;' = retention
N = plate number with N o< 1/dp, dp = particle diameter

Resolution as a function of particle size

Column: 50 x 4 mm NUCLEODUR® C, g Gravity
A) 3um, B) 1.8 um
Eluent: acetonitrile — water (80:20, v/v)
Flow rate: 2 mL/min
Detection: UV, 254 nm
1 1
Peaks:

1. Naphthalene
2. Ethylbenzene [| o

B)

1.8 um
Rs=1.42
160 bar

0.4 0.6 0.4 0.6 min

Availability

- The following NUCLEODUR® phases are available in
1.8 um:
Cyg Gravity, Cg Gravity, Cyg Gravity-SB, Cg Isis,
C,g Pyramid, PolarTec, Phenyl-Hexyl, PFP, Sphinx RP,
Cyg HTec and HILIC

Use of 1.8 um instead of 3 um particles leads to an increase of
resolution by a factor of 1.29 (29 %) since the resolution is inver-
sely proportional to the square root of the particle size.

Column back pressure

Due to the smaller particles the back pressure will increase ac-
cording to
O-Lg-n-u
AP = dP2

Ap = pressure drop, @ = flow resistance (nondimensional), LC = column
length, n = viscosity, u = linear velocity, dp = particle diameter

The high sphericity of the NUCLEODUR® particles and the very
narrow particle size distribution allow to keep the back pressure
on a moderate level.

Comparison of back pressures

Eluent 100 % methanol, flow rate 1.5 mL/min
temperature 22 °C, column dimensions 50 x 4.6 mm

NUCLEODUR® G4 Gravity Competitor
3pum 70 bar -
1.8 um 130 bar 170 bar

Higher flow rates and shorter run times

The optimal flow rate for 1.8 um particles is higher than for 3 and
5 um particles (see figure — the flow rate should be at the van
Deemter minimum).

Van Deemter curves

25 Sum
E 20 M
=45
o 3 um
o 10 e
T s

1.8 um
0 T T T T T T T T T =
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

u [mm/s]

Column 50 x 4.6 mm, acetonitrile — water (50:50, v/v), analyte toluene

Technical requirements

To gain best results with 1.8 um particles certain technical de-
mands must be met including pumps for flow rates of 2-3 mL
with pressures of 250-1000 bar, minimized dead volume, and
fast data recording.
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Overview of NUCLEODUR® HPLC phases

NUCLEODUR® phase overview

Phase Specification Page Characteristic* Stability Structure
A 00000 e
octadecyl, high density coating, T 3 =
multi-endcapping 158 q pH 1-11, Q9
18%C-USPLI suitable for LG/MS 02
=
C,g Gravity
@
o
octadecyl (monomeric), pH 1-9 CBD =
extensive endcapping 162 00 ( S o e Si-%-si(CH);
13%C-USPLI suitable for LG/MS 02
) 2
Cyg Gravity-SB
00 @
o
octyl, high density coating, T et é <
multi-endcapping 158 o . i Qe
T%C-USPL7 suitable for LO/MS 08
-]
b4
Cg Gravity
0000 ( e
octadecyl phase with specially S .
crosslinked surface modification pH 1-10, 8 8
) 164 ([ X J . 0 3
endcapping suitable for LC/MS i
90% C-USP L1 e (D)
4
Cyglsis
0000 o
................................................. stable in 100 % aqueous S . PO
. . o =< S ~_-OH
octadecyl with polar endcapping eluent, od
N 166 . . ‘ oY S NN
14% C - USP L1 pH 1-9, I
................................................. suitable for LC/MS % PO ON
z
Cyg Pyramid
0000 e
H o) ol P Ve Ve VAV VN
octadecyl with embedded polar jj::ﬁ in 100 % aqueous 8 < ?;j:ﬁl
group 168 00 ( OH 1 9 % Q
o . —J, @ \/\P°|/\/\/\/\/\/\/\/\/\
17% C-USPL1andLBO0 suitable for LC/MS (DJ o,
b4
PolarTec
( X J Q
o
................................................. 8 -
phenylhexyl, multi-endcapping pH 1-10, le) 8
10% C - USP L11 170 eoeo suitable for LC/MS g &
-
b4
Phenyl-Hexyl
o0 @
o
biphenylpropyl, .................................................. 8 /\: < O O
multi-endcapping 172 0000 pH 1.5-10 Q Q 5 %sicmn
17%C-USPLIT 02
2
].[2

* A = @ hydrophobic selectivity, B = @ polar/ionic selectivity, C =

steric selectivity
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Application

NUCLEODUR® phase overview K

Similar phases™*

Interactions - retention mechanism

in general compounds with
ionizable functional groups such
as basic pharmaceuticals and
pesticides

NUGLEOSIL® Gy, HD

Xterra® RP18/MS C18; Luna® C18(2), Gemini®,

Synergi® Max RP; Zorbax® Extend-C18;
Inertsil® ODS Ill; Purospher® STAR RP-18;
Hypersil™ BDS

hydrophobic
(van der Waals interactions)

CH; Vel

. Si(CHy) |
/N
H,C L3

o N

overall sophisticated analytical
separations, especially for polar
compounds, e.g., antibiotics,
water-soluble vitamins, organic
acids

hydrophobic

(van der Waals interactions)
with additional polar inter-
actions

L AANNANNANNANNNNA
AL o
Si“NSi(CHy)y H;,C/N\IKQ
o

%
o«

-

like C4g Gravity, however, gene-
rally shorter retention times for
nonpolar compounds

NUCLEOSIL® Cg HD
Xterra® RP8/MS C8; Luna® C8;
Zorbax® Eclipse XDB-C8

hydrophobic
(van der Waals interactions)

X
2N
OH O
YN

S NN
NN
7 OH o
. Si(CHy), ik
N
n CH,

high steric selectivity, thus suited
for separation of positional and
structural isomers, planar /
nonplanar molecules

NUCLEOSIL® C,; AB
Inertsil® ODS-P; Pro C18 RS

steric and hydrophobic

CHj3
basic pharmaceuticals, very Aqua, Synergi® Hydro-RP; hydrophobic and polar A~ '\1 Y@‘
polar compounds, organic acids AQ; Atlantis® dC18; Polaris® C18-A (H bonds) He” »
o ¥
NUCLEOSIL® C,g Nautilus
ProntoSIL® C18 AQ, Zorbax® Bonus-RP, .~ >

basic pharmaceuticals, organic
acids, pesticides, amino acids,
water-soluble vitamins

Polaris® Amide-C18; Ascentis® RP Amide,
SymmetryShield™ RP18;
SUPELCOSIL™ LC-ABZ*;

HyPURITY™ ADVANCE;

ACCLAIM Polar AD.II

hydrophobic and polar
(H bonds)

s/~ Pol

v

[ 3

-~ SiCH),s "°_Q

N

aromatic and unsaturated com-
pounds, polar compounds like
pharmaceuticals, antibiotics

Luna® Phenyl-Hexyl;
Zorbax® Eclipse Plus Phenyl-Hexyl;
Kromasil® Phenyl-Hexyl

-1t and hydrophobic

aromatic and unsaturated com-
pounds, polar compounds like
pharmaceuticals, antibiotics

Pinnacle® DB Biphenyl;
Ultra Biphenyl

-1t and hydrophobic

** phases which provide a similar selectivity based on chemical and physical properties
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Overview of

NUCLEODUR® phase overview

NUCLEODUR® HPLC phases

Phase Specification Page Characteristic* Stability Structure
A 0@ @

[as
pentaﬂuorophenylpropyl, ................................................... pH 1_9 é ,?i
multi-endcapping 174 B 0000 Lo o< F
8%C-USPL43 suitable for LG/MS 08 fsobd,

S s

b4

PFP C
A @
bifunctional, balanced ratio of % -
propylphenyl and octadecyl, pH 1-10, 5 S Q
) 176 B @@ . 0 3
endcapping suitable for LC/MS 4D ‘@)
................................................... o¢&
156% C - USP L1 and L11 =)
) c zZ
Sphinx RP
A 00000 e
octadecyl, high density coating, T pH 1-11 é =
high capacity, multi-endcapping 178 B ( . ! oe
18%C-USPLT sutable for LC/MS g @
b4
Cys HTeo C

octadecyl, medium density, A 0000 %:

endcapping ................................................... 8 /\:

available in 110 A and 300 A 189 B @ pH 1-9 Qe

poresize d < 8i” O gi(CHy,
17.5%/4% G - USP L1 c 2

Cigec
A 0@ e

[as
OCtyL medium density, endcap— ................................................... 8 ,?i
ping 181 B @d pH 1-9 Q9
105%C-USPL7 g‘ 2 a0,

=4

Cg ec c
A @ ®

[as
butyl, medium density, endcap— ................................................... 8 /?i
ping, 300 A pore size 181 B @0 pH 1-9 Qo =
2.5 % C-USP L26 e (g @’ Si'O‘Si(CHQ)S

Z

C, ec C
A @ @

[as
zwitterionic ammonium — sulfonic T 2 -5 s0.°
acid phase 184 B 00000 pH 2-8.5 Q9
7%C d %2} 50,0

2

HILIC S
A @ @

[as
cyano (nitrile) for NPand RP s pH 1-8, 2 < oen
separations 186 B 0000 stable towards highly i) _
7%C-USPLIO aqueous mobile phases o0& S_,O\CZN

) 177 Si(CHg)g

c - b4
CN/CN-RP

* A = @ hydrophobic selectivity, B = @ polar/ ionic selectivity, C =

steric selectivity
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Application

NUCLEODUR® phase overview

Similar phases**

9

Interactions - retention mechanism

aromatic and unsaturated com-
pounds, halogen compounds,
phenols, isomers, polar pharma-
ceuticals, antibiotics

ACQUITY® CSH Fluoro-Phenyl;
Hypersil™ GOLD PFP; Luna® PFP(2);
Discovery® HS F5; Allure® PFP Propyl;
Ultra Il PFP Propyl

polar

(H bond),
dipole-dipole,

-1t and hydrophobic

ﬁﬁ@i"

\
H

L e F
v v n
/\/\{;§,F>

FFF

compounds with aromatic and

no similar phases

-1t and hydrophobic

multiple bond systems P
v
® e TM .
robust and well base deactivated Xterr% RP18/MS 91_3 /SunF|r9® 18, ) ) CH, Nl
C.. phase: all separation tasks Luna® C18(2), Gemini®, Synergi® Max RP; hydrophobic . Si(CH,); ’L p
W;tghp o a;rative potential Zorbax® Extend-C18; Inertsil® ODS III; (van der Waals interactions) He” >
prep b Purospher® STAR RP-18; Hypersi® BDS o
NUCLEOSIL® Cyg hydrophobic . P
robust C,g phase for routine Spherisorb® ODS II; Symmetry® C18; (van der Waals interactions) £~ SiCH ! Y©
analyses Hypersil® ODS; Inertsil® ODS II; Kromasil® C18; some residual silanol - _sion HC” e
LiChrospher® RP-18 interactions °x
. NUCLEOSIL® Cq ec/Cq ydrophobic . - sicHy MG O
robust Cg phase for routine ) ® ~a. ® o ® ~ (van der Waals interactions) N \~CHs
analyses Spherisorb™ C8; Symmetry™ C8; Hypersi® MOS; some residual silanol sio « 5§ A
Kromasil® C8; LiChrospher® RP-8 ) ; NT=N"o
interactions e 7 s
TN
hydrophobic A~ ap

biological macromolecules like
proteins or peptides

Jupiter® C4; ACE® C4

(van der Waals interactions)
some residual silanol

Si(CH,). NH
s~
3)3

=

X K SiOH «
interactions 4 R
NN
/\/a\\N®/\/\
m . . S}
hydrophilic compounds such as ionic/ “CH, Sg“‘ on
N N . " 3
polar organic acids and bases,  Sequant™ ZIC®-HILIC; Obelisc™ hydrophilic and electrost- o *’N‘T/NH
polar natural compounds atic HC NH,
E NN \/c;/\ 50,0
'3
="

polar organic compounds (basic
drugs), molecules containing
m-electron systems

NUCLEOSIL® CN/CN-RP

-1t and polar
(H bond), hydrophobic

** phases which provide a similar selectivity based on chemical and physical properties
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NUCLEODUR® phase overview

Overview of NUCLEODUR® HPLC phases

Phase Specification Page Characteristic* Stability Structure
A @ @
[as
aminopropyl for NP and RP pH 2-8, 8 < . NH,
separations 188 B 0000 stable towards highly e
25%C-USP LS aqueous mobile phases g aQ si—on e
c - zZ
NH, /NH,-RP
A - @
[as
" ) - 8 = Si-OH
unmodified high purity silica - 190 B - pH 2-8 8 (2
USPLS o0& s
2
SIOH c -

* A = @ hydrophobic selectivity, B = @ polar/ionic selectivity, C = steric selectivity
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NUCLEODUR® phase overview K

Application Similar phases**

Interactions - retention mechanism

sugars, sugar alcohols and other
hydroxy compounds, DNA ba- NUCLEOSIL® NH,/ NH,-RP
ses, polar compounds in general

polar /ionic and hydro-
phobic

polar compounds in general NUCLEOSIL® SiOH

polar /ionic

 SIOH « » Om@

** phases which provide a similar selectivity based on chemical and physical properties
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NUCLEODUR® columns

NUCLEODUR® C,g4 Gravity - Cg Gravity nonpolar high density phase - USP L1 (C15) - USP L7 (Cy)

Key feature

- Suitable for LC/MS and HPLC at pH
extremes (pH 1-11)

- Superior base deactivation
- Ideal for method development

Technical data
- Available as octadecyl (C4g) and octyl

(Cg), multi-endcapped

- Pore size 110 A: particle sizes

1.8 um, 3 um and 5 pm for Cqg, 1.8
and 5 pm for Gg; 7, 10, 12 and 16 pm
particles for preparative purposes on
request

- Carbon content 18 % for Cyg, 11 %

Recommended application
- Overall sophisticated analytical sepa-

rations

- Compound classes separated include

pharmaceuticals, e.g., analgesics,
anti-inflammatory drugs, antidepres-
sants; herbicides; phytopharmaceuti-
cals; immunosuppressants

for Cg

Base deactivation

NUCLEODUR® C,g Gravity and NUCLEODUR® Cg Gravity are
based on the ultrapure NUCLEODUR® silica. Derivatization ge-
nerates a homogeneous surface with a high density of bonded
silanes (~18 % C for Cy5, ~11 % C for Cg). Thorough endcapping
suppresses any unwanted polar interactions between the silica
surface and the sample, which makes “Gravity” particularly sui-
table for the separation of basic and other ionizable analytes.
Even strongly basic pharmaceuticals like amitriptyline are eluted
without tailing under isocratic conditions. For a discussion of the
different retention behavior of C;g phases compared to Cg pha-
ses see page 182.

Enhanced pH stability

One major disadvantage of silica stationary phases is limited
stability at strongly acidic or basic pH. Cleavage of the siloxane
bonding by hydrolysis, or dissolution of the silica will rapidly lead
to a considerable loss in column performance. Conventional
RP phases are usually not recommended to be run with mobile
phases at pH > 8 or pH < 2 for extended periods of time. The
special surface bonding technology and the low concentration
of trace elements of NUCLEODUR® C,4 and Cg Gravity allow for
use at an expanded pH range from pH 1 to 11.

Benefits of enhanced pH stability

An expanded pH range is often required in method develop-
ment. Many nitrogen containing compounds like basic drugs are
protonated at acidic or neutral pH and exhibit poor retention
on a standard C4g phase. The retention behavior can be impro-
ved by working at a higher pH, where the analyte is no longer
protonated, but formally neutrally charged, as a rule between
pH 9-10. For acidic analytes it is exactly in inverse proportion,
maximum retention can be attained at low pH.
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Surface silanols at different pH values

CHj
HsC OH
OH~
o
o
O—Si “0O0C” "CHs

silica matrix (Si-Oy),,
0Q
) 2]

OH “NH,Me
OH
o_s \/\/\/\/\/\/\/\/\/

OH HOOG” CH,
"

silica matrix (Si-O),,

H

The figure above shows the extent of protonation of surface si-
lanols and of two exemplary analytes at acidic and alkaline pH.
The following graph explains the general correlation between
retention and pH.

Correlation between retention and pH for basic and acidic
compounds

A

K




An example how selectivity can be controlled by pH is the sepa-
ration of the acid ketoprofen, the base lidocaine and benzamide.
Under acidic conditions the protonated lidocaine is eluted very
fast due to lack of sufficiently strong hydrophobic interactions
between analyte and C,g4 chains, while the formally neutral keto-
profen is eluted after about 3 min. However, at pH 10 a reversal
of the elution order, with a visibly longer retention time for the
basic lidocaine, is observed.

Influence of the pH value on selectivity
MN Appl. No. 120860
Column: 125 x 4 mm NUCLEODUR® C, 4 Gravity, 5 pm
Eluent: A) acetonitrile — 10 mmol/L ammonium formate,
pH 3.0 (50:50, v/v); B) acetonitrile — 10 mmol/L
ammonium bicarbonate, pH 10.0 (50:50, v/v)

Flow rate: 1.0 mL/min
Temperature: 30 °C
Detection: UV, 230 nm
Injection: 2 yL
Peaks:
1. Lidocaine
2. Benzamide
3. Ketoprofen
2
1 CHy CHs 2 (e}
(" cH,
1 NH N—/ NH;
HsC o 3 o)
H;C~ ~COOH
3
_AJ w/\ pH 3
2
3
1
pH 10

I T T 1
0 2 4 min

As mentioned above, pH stability of the stationary phase can
be helpful for improving selectivity in method development. The
following figure shows the separation of 4 basic drugs under

acidic and basic conditions.

NUCLEODUR® columns k4

At pH 2.5 the protonated analytes exhibit poor retention (early
elution) and in addition an inadequate resolution for papaverine
and noscapine, whilst the formally non ionized molecules can be
baseline separated due to the better retention pattern at alkaline
pH.

Separation of basic alkaloids
MN Appl. No. 118010

Column: 125 x 4 mm NUCLEODUR® C,4 Gravity, 5 um
Eluent: A) acetonitrile
B) 20 mmol/L (NH,),HPO,, pH 2.5/ 10.0
10% A (1 min) = 75% Ain 10 min
1.0 mL/min; Temperature 25 °C
UV, 254 nm; Injection 2 pL

Flow rate:
Detection:

Peaks:

1. Lidocaine

2. Papaverine

3. Noscapine

4. Diphenhydramine

2
3
1
S 4
pH 2.5 1 4 h
pH 10.0

Y

The following chromatogram demonstrates the stability of
NUCLEODUR® C,g Gravity under alkaline conditions. The ultra-
pure Gravity with its unique high density surface bonding tech-
nology withstands strong alkaline mobile phase conditions.

min
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NUCLEODUR® columns

Stability of NUCLEODUR® C,4 Gravity at pH 11
MN Appl. No. 120850

Column: 50 x 4.6 mm NUCLEODUR® C,4 Gravity, 5 pm
Eluent: methanol — water — ammonia (20:80:0.5, V//v),
pH 11
Flow rate: 1.3 mL/min
Temperature: 30 °C
Detection: UV, 254 nm
Injection: 2.0puL
1
Peaks:
1. Theophylline 1% injection
2. Caffeine

after 300 injections

elevated temperatures, can reduce column lifetime even at mo-
derate pH. If possible, phosphate buffers should be replaced by
less harmful alternatives.

The following chromatograms show the excellent column stabi-
lity of NUCLEODUR® C, 4 Gravity in acidic conditions. Retention
times of all three compounds in the column performance test re-
main consistent and virtually unchanged, even after the column
is run with 5000 mL eluent. Due to the extremely stable surface
modification, no cleavage of the Si-O-Si bonding occurs, co-
lumn deterioration is therefore successfully prevented.

Stability of NUCLEODUR® C,4 Gravity at pH 1.5
MN Appl. No. 120840

Column: 125 x 4 mm NUCLEODUR® C,q Gravity, 5 um
Eluent: acetonitrile — 1 % TFA in water (50:50, v/v), pH 1.5
Flow rate: 1.0 mL/min

Temperature: 30 °C

Detection: UV, 230 nm

Injection: 5L

Peaks: 1. Pyridine, 2. Toluene, 3. Ethylbenzene

0 1 2 min
1 2
Even after 300 injections no loss of column efficiency — iden-
tified, e.g., by peak broadening or decrease in retention times
— could be observed. S
Under alkaline conditions dissolution of the silica support is pos-
sible, resulting in dead volume and thus peak broadening. It is _JL__p_@fter 5000 mL eluent
worth mentioning, that this phenomenon also depends on type
and concentration of buffers, as well as on the temperature. It 1% injection
is well known that the use of phosphate buffers, particularly at — !
é é 1‘0 min‘
Ordering information
Eluent in column acetonitrile — water
ID Length —
30 mm 50 mm 75 mm 100 mm 125 mm 150 mm 250 mm
NUCLEODUR® C,4 Gravity, 1.8 pm octadecyl phase, particle size 1.8 um, 18 % C - UHPLC
Analytical EC columns
2mm  760078.20 760079.20 760071.20 760076.20 760075.20
3mm  760078.30 760079.30 N © 760076.30 S
:@ 4mm  760078.40 760079.40 “7eco7e.40
46mm  760078.46 760079.46 C7eco7646
'EC guard columns® B 4x 2 mm: 761901.20 4x3mm: 76190130
NUCLEODUR® C,3 Gravity, 3 pm octadecyl phase, particle size 3 ym, 18 % C
Analytical EC columns
2mm 760080.20 760084.20 760081.20 760083.20 760082.20
T 3mm 760080.30 760084.30 760081.30 760083.30 76008230
:@ A mm 760080.40 ©760084.40 760081.40 760083.40  760082.40
46mm 760080.46  760086.46 76008446  760081.46 76008346  760082.46

EC guard columns*® 4% 2 mm: 761902.20

4x 3 mm: 761902.30
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NUCLEOD

Ordering information

Eluent in column acetonitrile — water

9

UR® columns

ID Length —
30 mm 50 mm 75 mm 100 mm 125 mm 150 mm 250 mm
NUCLEODUR® C,5 Gravity, 5 ym octadecyl phase, particle size 5 ym, 18 % C
Analytical EC columns
_2mm 760102.20 760104.20 760100.20 760103.20 76010120
3 mm 760102.30 760104.30 760100.30 760103.30 760101.30
L Amm 76010240 76010440 76010040 76010340 76010140
6 mm 760102.46 760106.46 760104.46 760100.46 760103.46 760101.46
o 4 x 2 mm: 761903.20 4 x 3 mm: 761903.30 S
Preparative VarioPrep columns
10 mm 762103.100 762109.100 762113.100
21mm 762103.210 762109.210 762118210
AL L
40 mm 762100400  762113.400

VP guard columns

Hkk

10 x 8 mm: 762160.80

10 x 16 mm: 762160.160

15 x 32 mm: 762163.320

NUCLEODUR® C,4 Gravity, 10 um octadecyl phase, particle size 10 ym, 18 % C

Preparative VarioPrep columns

.162250.210

10 % 16 mm: 762160.160

. 762250400
15 x 32 mm: 762163.320

Ordering information

Eluent in column acetonitrile — water

ID Length —
30 mm 50 mm 75 mm 100 mm 125 mm 150 mm 250 mm
NUCLEODUR® Cg Gravity, 1.8 um octyl phase, particle size 1.8 um, 11 % C - UHPLC
Analytical EC columns
2mm 760756.20 760755.20 - 760760.20 760757.20 760759.20
:@ 3 mm 760756.30 760755.30 760757.30
4mm 76075640 760755.40 760757.40
e B MM 760756.46 76075646 760757.46
EC guard columns* 4 x 2 mm: 761905.20 4 x 3 mm: 761905.30
NUCLEODUR® Cg Gravity, 5 ym octyl phase, particle size 5 um, 11 % C
Analytical EC columns
.2mm 760750.20 760754.20 760751.20 76075220 780753.20
:@ L.8mm 760750.30 760754.30 760751.30 76075230 760753.30
LAmm 76075040 760754.40 760751.40 76075240 78075340
e ABTM 76075046 76074946 76075446 76075146 76075246 76075846
EC guard columns*® 4 x 2 mm: 761907.20 4 x 3 mm: 761907.30
Preparative VarioPrep columns
762081.100 762071.100 .162070.100
762081210 762071210 762082.210 762070210
VP guard colu 10 x 8 mm: 762097.80 10 x 16 mm: 762097.160
EC and VarioPrep columns in packs of 1, guard columns see below.
Guard column systems
Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm Guard column holder
* Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3) 4/3 () 718966
Guard columns for VarioPrep columns with ID 8,10 mm 16,21 mm 32, 40 mm =50 mm
**VP guard columns (pack of) \ 10/8 (2) 10/16 (2) 15/32 (1) 15/50 (1)
"‘\'/‘ﬁ‘é;uard T T

For details of our column systems see page 250.
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NUCLEODUR® C,4 Gravity-SB  hydrophobic phase with polar selectivity

Key feature

- Hydrophobic C;g phase with distinct
polar selectivity, ideal for method
development, better retention of early
eluting substances

- Excellent performance under highly
aqueous conditions

- Suitable for LC/MS due to low blee-
ding characteristics

NUCLEODUR® C,5 Gravity-SB excels with a relatively high hy-
drophobicity — similar to C, Gravity — while simultaneously sho-
wing distinctive polar selectivity, without having polar embedded
groups or polar endcapping. As a result the column displays
better retention of early eluting analytes and high performance
under strongly aqueous conditions. Additionally the column is
suitable for LC/MS due to low bleeding characteristics. These
features are achieved through side chains (isobutyl) of the mo-
nomeric Cyg phase.

In the TANAKA plot the NUCLEODUR® Gravity-SB shows si-
milar hydrophobicity than the Gravity, however with a reduced
capacity. The ion exchange capacity under basic conditions (pH
7.6) is high, which favors good retention of early eluting, polar
substances.

Due to the broad selectivity and stability the base deactivated
NUCLEODUR® C,q Gravity-SB is versatile applicable, especial-
ly for polar analytes like nucleobases or pesticides the column
shows good separation efficiency.

Technical data

- Monomeric octadecyl modification,
extensive endcapping

NUCLEODUR® columns

- USP L1

Recommended application

- Pore size 110 A; available particle
sizes 1.8 um, 3 um and 5 um; carbon
content 13 %; pH stability 1-9

jon exchange
capacity pH 2.7

0.1

NUCLEODUR®
C,g Gravity-SB

0.5

Pesticide mix (Ehrenstorfer, 17 components)
MN Appl. No. 127330

Column: EC 250/4.6 NUCLEODUR® C,g Gravity-SB, 3 ym
Eluent: A) acetonitrile
B) 5 mmol/L NH,Ac;
10-37.5% A in 50 min, 37.5-75% A in 25 min
Flow rate: 1.1 mL/min
Temperature: 35°C
Detection: UV, 230 nm
Injection: 3uL
Peaks:

1. Desethylatrazine

2. Metoxuron

3. Hexazinone

4. Simazine

5. Cyanazine

6. Methabenzthiazuron

7. Chlortoluron

8. Atrazine

9. Monolinuron
10. Isoproturon
11. Diuron

12. Metobromuron

13. Metazachlor
14. Sebuthylazin
15. Terbuthylazine
16. Linuron

17. Metolachlor

- Overall sophisticated analytical

separations, especially for polar com-
pounds, e.g., antibiotics, water-so-
luble vitamins, organic acids

capacity
710

NUCLEODUR®
Cyg Gravity

hydrophobicity

ion exchange steric
capacity pH 7.6 selectivity
1 4
hydrogen bonding capacity
15
17
‘ 10 20 30 40 50 60 70 min

Good separation of the critical pair hexazinone/simazine
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NUCLEODUR® columns k4

Comparing of selectivity for nucleobases
MN Appl. No. 127270
Columns: EC 150/4.6 mm
NUCLEODUR® C,4 Gravity-SB, 5 pm
NUCLEODUR® C,4 Gravity, 5 pm

NUCLEODUR® C,g Pyramid, 5 um
Eluent: 25 mmol/L KH,PO,, pH 3 — methanol (95:5, v/v)
Flow rate: 1.0 mL/min, Temperature: 20 °C {\
Detection: UV, 220 nm, Injection: 2.5 pL (1 mg/mL) \
Peaks: j k I \
1. Cytosine 4. Guanine j \
2. Adenine 5. Thymine - 1 234 5
3. Uracil B T T S T
Better resolution of early eluting analyte
Ordering information
Eluent in column acetonitrile — water
ID Length —
30 mm 50 mm 75 mm 100 mm 125 mm 150 mm 250 mm
NUCLEODUR® C,g Gravity-SB, 1.8 pm particle size 1.8 pm - UHPLC
Analytical EC columns
~2mm  760591.20 760593.20 - 760595.20 760596.20 ) 760598.20
:@ ~ 3mm  760591.30 760593.30 ' ) 760596.30
~4mm  760591.40 760593.40 ' ) 760596.40
mm  760591.46 760593.46 760596.46

EC qu 4 x 2 mm: 761990.20 4 x 3 mm: 761990.30
NUCLEODUR® C,5 Gravity-SB, 3 um particle size 3 pm
Analytical EC columns

u

C2mm ) 760603.20 ) 760606.20  760607.20  760608.20  760609.20
—Ty - 3mm ) 760603.30 ) 760606.30  760607.30  760608.30 760609.30
C4mm ) 76060340 ) 760606.40  760607.40  760608.40 760609.40
4.6 mm 76060346 76060546  760606.46  760607.46  760608.46  760609.46

ECguardcolumns* ) 4 x 2 mm: 761991.20 4x 3 mm: 761991.30 ) -

NUCLEODUR® C,5 Gravity-SB, 5 um particle size 5 pm
Analytical EC columns

76061320 ) 760616.20 760617.20 76061820  760619.20
:@ 760613.30 760616.30 760617.30 760618.30 760619.30
76061340 76061640  760617.40  760618.40  760619.40
760613.46 760615.46 760616.46 760617.46 760618.46 760619.46
'EC guard columns® ) 4x2mm: 761992.20 43 mm: 761992.30 ) T
Preparative VarioPrep columns
10 mm 762350.100 762351.100 762353.100
E T — etz e
.32mm ) ) , ) ) ) ) ..[62853.320
762352400  762353.400
10 x 8 mm: 762354.80 10 x 16 mm: 762354.160 15 x 32 mm: 762355.320

EC and VarioPrep columns in packs of 1, guard columns see below.

Guard column systems

Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm Guard column holder
* Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3) 4/3 (3) 718966
Guard columns for VarioPrep columns with ID 8,10 mm 16,21 mm 32,40 mm > 50 mm
VP guard columns (pack o) VP 108 1076@) 15/82(1) A8A0()
VP guard column holder 718251 718256 718253 718255

For details of our column systems see page 250.
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NUCLEODUR® columns

NUCLEODUR® C,g Isis phase with high steric selectivity - USP L1

Key feature
- Exceptional steric selectivity
- Outstanding surface deactivation

- Suitable for LC/MS and HPLC at
pH 1-10

Surface modification

Technical data

- C4g phase with special polymeric,
crosslinked surface modification; pore
size 110 A; particle sizes 1.8 pm,

3 um and 5 pm; carbon content 20 %

Recommended application

- Steroids, (0,p,m-)substituted aro-
matics, fat-soluble vitamins

Steric selectivity of NUCLEODUR® Cy4 Isis

By use of specific C,g silanes and polymeric bonding technolo-
gies a dense shield of alkyl chains protects the subjacent silica
matrix. Elemental analysis of NUCLEODUR® C,g Isis shows a
carbon load of 20 %. The target crosslinking of the C;g chains on
the surface enables the separation of compounds with similar
molecular structure but different stereochemical properties. The
technical term for this feature is steric selectivity.

Slot Model

Sander and Wise [5] proposed a model for the retention of aro-
matic compounds based on molecular shape, which is referred
to as “Slot Model”. This model pictures the bonded C,g phase
on the silica surface with slots which the analytes have to pe-
netrate during retention. Planar molecules are able to penetrate
these slots deeper than non-planar molecules of similar mole-
cular weight and length-to-width ratio. Thus triphenylene (lower
structure) is longer retained than o-terphenyl (upper structure).

Steric selectivity

The following chromatograms reveal the improved resolution for
positional isomers in a test mixture of aromatic compounds on
NUCLEODUR® C; Isis (green) in direct comparison with mo-
nomerically coated (blue) and polar endcapped (orange) Cig
columns.
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Columns: 125 x4 mm
NUCLEODUR® C,g Isis
monomerically coated Cg phase
polar endcapped phase Cyg phase
Eluent: methanol — water (90:10, v/v)
Flow rate: 1 mL/min, temperature: 35 °C
Detection: UV, 254 nm
Injection: 5L
Peaks:
1. o-Terphenyl
2. m-Terphenyl 2
3. p-Terphenyl 1
4. Triphenylen 3 4
polar endcapped Cig ;\
monomeric Cyg H j
NUGCLEODUR® C, Isis ]
0 1 2 3 4 min

The separation of o-terphenyl and triphenylene is a good ex-
ample to evaluate the selectivity of a RP column in terms of the
shape of two molecules. The phenyl rings of o-terphenyl are
twisted out of plane while triphenylene has a planar geomet-
ry. The separation factor a is a measure for the steric selecti-
vity. As is shown below the a value is considerable larger on
NUCLEODUR® C,4 Isis compared to a conventional C;g column.

Steric selectivity of NUCLEODUR® Cy4 Isis

Columns: 125 x 4 mm

Eluent: methanol — water (80:20, v/v)
Flow rate: 1 mL/min

Temperature: 40 °C

Detection: UV, 254 nm

Injection: 1L

Peaks:

1. o-Terphenyl

2. Triphenylene
1
monomerically NUCLEODUR®
coated Cyg phase Cyg Isis
2 2
a=1.35 a=1.93

‘ o ! T ‘ —
0 5 10 0 5 10 min



NUCLEODUR® columns k4

The surface bonding technology also provides improved stability Surface deactivation

features for the NUCLEODUR® C4 Isis phase. _ . , .
The chromatography of basic analytes requires a high density of

surface-bonded C,4 silanes combined with a thorough endcap-
ping procedure to keep silanol activity at a minimum. This ensures
tailing-free elution of even strongly basic amino-containing com-
pounds (see application 121210 at www.mn-net.com/apps).

Ordering information
Eluent in column acetonitrile — water

ID Length —
30 mm 50 mm 75 mm 100 mm 125 mm 150 mm 250 mm

NUCLEODUR® C,j; Isis, 1.8 um particle size 1.8 ym - UHPLC
Analytical EC columns

_2mm 76040620 76040520 76039620  760407.20 760409.20
— 1 3mm  760406.30  760405.30 760407.30
L Amm | 76040640 7604060 ... 76040740
46mm 76040646  760405.46 760407.46
ECguardcolumns” 4 x 2 mm: 761910.20 4x3mm: 761910.30

NUCLEODUR® C,g Isis, 3 um particle size 3 pm
Analytical EC columns

_.2mm 760400.20 ... 76040120 760402.20 760403.20 ..760404.20 .
:@ .smm 760400.30 76040130 760402.30 760403.30 76040430
4mm 760400.40 ' 760401.40 760402.40 760403.40
. 4BmMmM 760400.46 - 760397.46 760401.46 760402.46 760403.46
EC guard columns*® 4 x2mm: 761911.20 4 x 3 mm: 761911.30

NUCLEODUR® Cyg Isis, 5 um  particle size 5 ym
Analytical EC columns

o2mm 760410.20 . 760415.20 760412.20 760413.20 .....760414.20 .
:@ .8mm [ S, - 700%15.50 [ Smd o LA I oo
4 mm 760410.40 760415.40 760412.40 760413.40 760414.40
o asmm Tgeowioss7eniiedsreosisas7eoatzae 7eostsds reosiads
EC guard columns* 4 x 2 mm: 761912.20 4 x 3 mm: 761912.30
Preparative VarioPrep columns
Jomm 762404100 762405.100 162403100
21 mm 762404.210 762405.210 762403.210
e . . . S seiosae0
O B 762406400 762403400
VP guard columns ** 10 x 8 mm: 762420.80 10 x 16 mm: 762420.160 15 x 32 mm: 762422.320

EC and VarioPrep columns in packs of 1, guard columns see below.

Guard column systems

Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm Guard column holder
* Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3) 4/3 (3) 718966
Guard columns for VarioPrep columns with ID 8, 10 mm 16, 21 mm 32, 40 mm > 50 mm
VP guard columns (packof) VP do@) 10/16(2) | 15@2(1) A550(1)
VP guard column holder 718251 718256 718253 718255

For details of our column systems see page 250.

www.mn-net.com | 165



NUCLEODUR® columns

NUCLEODUR® C,g Pyramid phase for highly aqueous eluents - USP L1

Key feature

- Stable in 100 % aqueous mobile pha-
se systems

- Interesting polar selectivity features

- Excellent base deactivation; suitable
for LC/MS due to low bleeding cha-

Technical data
- Special phase with polar endcap-

ping; pore size 110 A; particle sizes
1.8 um, 3um and 5 pm (7 and 10 um
particles for preparative purposes on
request); carbon content 14 %; pH

Recommended application

- Analgesics, penicillin antibiotics,
nucleic acid bases, water-soluble
vitamins, complexing agents, organic
acids

racteristics stability 1-9

RP-HPLC with highly agueous mobile phases

The efforts to neutralize unwanted silanol activity often results in
well base-deactivated RP phases with high carbon load, but a
limited scope of selectivity beyond non-polar interactions. Polar
compounds like carboxylic acids or drug metabolites show only
weak retention on densely bonded RP columns due to distinct
hydrophobic properties but low polar interactions. Very polar
analytes require highly aqueous mobile phases for solubility and
retention. Conventional reversed phase columns often display
stability problems in eluent systems with high percentage of wa-
ter (> 95 %) as evidenced by a sudden decrease of retention
time and overall poor reproducibility. This phenomenon is de-
scribed as phase collapse caused by the mobile phase expelled
from the pores due to the fact, that hydrophobic RP phases are
incompletely wetted with the mobile phase [6].

Different approaches can be used to increase column stability
with highly agueous mobile phase systems. The most promi-
sing concepts are incorporating a polar group in the hydropho-
bic alkyl chain, or using hydrophilic endcapping procedures
to improve the wettability of the reversed phase modification.
NUCLEODUR® PolarTec may be taken as an example for the
embedded polar group strategy, in which a Cyg silane with a
polar function is successfully linked to the silica surface.

Stability features

NUCLEODUR® C,4 Pyramid is a silica phase with hydrophilic
endcapping, designed especially for use in eluent systems of
up to 100 % water. The upper figure shows the retention be-
havior of tartaric, acetic and maleic acid under purely aqueous
conditions on NUCLEODUR® C,4 Pyramid in comparison with a
conventionally bonded Cyg4 phase.

It can be shown that the retention times for NUCLEODUR® C,gq
Pyramid remain nearly unchanged between initial injection and
restart after the flow has been stopped for 12 h, whilst the per-
formance of the conventional RP column already collapsed to-
tally after 5 min.
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Stability test
MN Appl. No. 120870

Both columns: 125 x4 mm
Eluent: 50 mmol/L KH,PO,, pH 2.5
Flow rate: 0.7 mL/min
Temperature: 25°C
Detection: uVv, 210 nm
Injection: 1L
Peaks:
1. Tartaric acid
2. Acetic acid
3. Maleic acid
Initial injection 3 Restart after 12 h

Stop 5

Cyg Pyramid

Restart after 5 min

Conventional Cyg

5 min

O~
o1
=3
3
o

Retention characteristics

Separation of very polar compounds
MN Appl. No. 119170

Column: 125 x 4 mm NUCLEODUR® C,g Pyramid, 5 pm
Eluent: 0.2 % HiPO,

Flow rate: 1.0 mL/min 1

Temperature: 22 °C

Detection: UV, 202 nm 2
Injection: 2L

Peaks:

1. Formic acid

2. Acetic acid to




The polar surface exhibits retention characteristics different
from conventional Cyg phases. Application 119170 shows the
improved retention behavior of the very polar short chain or-
ganic acids, which are insufficiently retained on RP columns
with predominantly hydrophobic surface properties. In addition
to the exceptional polar selectivity NUCLEODUR® C,5 Pyramid

NUCLEODUR® columns k4

on No. 19190 at www.mn-net.com). The perceptible increase
in polarity has no impact on the retention behavior of ionizable
analytes. Even with the strongly basic compounds of the tricy-
clic antidepressant drug test mixture, no unwanted interactions
or a so-called lack in base deactivation are observed (see appli-
cation 119200 at www.mn-net.com/apps).

also provides adequate hydrophobic retention (see applicati-

Ordering information

Eluent in column acetonitrile — water

ID Length —
30 mm 50 mm 75 mm 100 mm 125 mm 150 mm 250 mm
NUCLEODUR® Cg Pyramid, 1.8 uym particle size 1.8 um - UHPLC
Analytical EC columns
~2mm  760271.20 760272.20 - 760275.20 760273.20 760274.20
:@ ~ 3mm  760271.30 760272.30 760273.30
4 mm 760271.40 760272.40 760273.40
. apmm 760271.46 76027246 760273.46
EC guard columns*® 4 x 2 mm: 761915.20 4 x 3 mm: 761915.30
NUCLEODUR® C,4 Pyramid, 3 pm particle size 3 um
Analytical EC columns
_2mm 760263.20 760264.20 760260.20 76026120 760262.20
:@ 3mm 760263.30 760264.30 760260.30 760261.30 76026230
L Amm 76026340 760264.40 760260.40 76026140 76026240
4.6 mm 760263.46 760259.46 760264.46 760260.46 760261.46 760262.46
'EC guard columns® 4x 2 mm: 761916.20 4 x3mm: 761916.30 S
NUCLEODUR® C,4 Pyramid, 5 pm particle size 5 um
Analytical EC columns
_.2mm 760200.20 760204.20 760201.20 760203.20 76020220
:@ 3 mm 760200.30 760204.30 760201.30 760203.30 760202.30
L Amm 76020040 76020440 76020140 76020340 76020240
4.6 mm 760200.46 760205.46 760204.46 760201.46 760203.46 760202.46
'EC guard - 4x 2 mm: 761917.20 4x 3 mm: 761917.30 S
Preparative VarioPrep columns
10 mm 762271.100 762273.100 762272.100
21mm 762271.210 762273.210 762272210
AL (62272320
40mm 762269400  762272.400

VP guard columns ** 10 x 8 mm: 762291.80 10 x 16 mm: 762291.160 15 x 32 mm: 762293.320

EC and VarioPrep columns in packs of 1, guard columns see below.

Guard column systems

Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm Guard column holder
* Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (8) 4/3 () 718966
Guard columns for VarioPrep columns with ID 8,10 mm 16,21 mm 32,40 mm > 50 mm
**VP guard columns (pack of) VP 10/8 (2) 10/16 (2) 15/32 (1) 15/50 (1)
“\'/isé;uard e 1

For details of our column systems see page 250.
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NUCLEODUR® PolarTec RP phase with embedded polar group - USP L1 and L60

Key feature
- Excellent base deactivation

- Suitable for LC/MS and 100 %
aqueous eluents

- Pronounced steric selectivity

RP-HPLC under 100 % aqueous conditions

The dominant form of interactions of conventional Cg phases
are nonpolar London dispersion forces. Besides nonpolar inter-
actions phases with embedded polar groups possess the ability
to show polar interactions (dipole-dipole, hydrogen bonds, -1,
etc.). These interactions enhance retention and selectivity for
polar compounds like carboxylic acids, phenols and nitrogen
containing compounds.

Separation of histidines
MN Appl. No. 125140

Column: 150 x 3 mm NUCLEODUR® PolarTec, 3 um
Eluent: 1.0 mmol/L perfluoropentanoic acid in water —
0.5 mmol/L perfluoropentanoic acid in acetonitrile
(99.5:0.5, v/v)
Flow rate: 0.4 mL/min
Temperature: 20 °C
Detection: UV, 230 nm
Peaks:
1. 3-Methylhistidine Ry =H, R, = CH3
2. Histidine Ri=R,=H
3. 1-Methylhistidine  R; =CHg, R, =H
3
NH,
(e}
RW\N AN OH
LN
\

JM !

I T T T T T T T T T T

0 2 4 6 8 min

In order to increase retention for polar compounds it is often
necessary to decrease the organic ratio of the mobile phase
to zero. Under these conditions many conventional C;g phases
display the so-called dewetting effect which means that the mo-
bile phase is expelled from the pores. This phenomenon leads
to a dramatic loss in retention. NUCLEODUR® PolarTec is stable
in 100 % aqueous mobile phases and therefore especially suited
for the separation of polar compounds like organic acids.
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Technical data

- Phase with embedded polar group;
pore size 110 A; particle sizes
1.8 um, 3 um and 5 pym; carbon
content 17 %; pH stability 1-9

Recommended application

- Exceptional selectivity for phenols
and nitrogen containing compounds,
polar compounds like basic pharma-
ceuticals, organic acids, pesticides,
amino acids, water-soluble vitamins,
etc.

Due to the shielding effect of the embedded group NUCLEODUR®
PolarTec shows an excellent base deactivation, which is at the
top-notch of embedded polar group phases on the market. The
pronounced steric selectivity (see Tanaka plot) is an additional
tool for the separation of complex mixtures.

Due to low bleeding characteristics NUCLEODUR® PolarTec is
also suitable for LC/MS.

Even after days or weeks of operation in purely aqueous eluents
the C,4 chains of NUCLEODUR® PolarTec are neither folded nor
show any collapsing. A significant reduction of retention time
cannot be observed.

Stability of NUCLEODUR® PolarTec
MN Appl. No. 124610

Column: 150 x 3 mm NUCLEODUR® PolarTec, 3 pm
Eluent: 30 mmol/L KH,PO,, pH 3.0
Flow rate: 0.5 mL/min
Temperature: 30 °C
Detection: UV, 220 nm
Peaks:
1. Cytosine
2. Uracil
3. Adenine
4. Guanine
5. Thymine Measurement every 14 h;
in between flow was stopped
5
2 3
4
N 198 h
N Oh
o 1 2 & 4 5 6  7mn

In spite of the polar character of the embedded functional group
NUCLEODUR® PolarTec exhibits sufficient hydrophobic proper-
ties and is very well suited for analyzing basic compounds.
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Ordering information
Eluent in column acetonitrile — water
ID Length —
30 mm 50 mm 75 mm 100 mm 125 mm 150 mm 250 mm
NUCLEODUR® PolarTec, 1.8 pm particle size 1.8 ym - UHPLC
Analytical EC columns

2mm  760461.20 76046320  760465.20 760466.20 ) 760468.20
:@ 3mm  760461.30 760463.30 760466.30
4mm  760461.40 760463.40 760466.40
760461.46 760463.46 760466.46
g ‘ ” 4 x 2 mm: 761980.20 4 x 3 mm: 761980.30

NUCLEODUR® PolarTec, 3 pm particle size 3 ym
Analytical EC columns

2mm ) 760473.20 ' ) 760476.20 760477.20 760478.20 . 760479.20
:@ o 3mm ) 760473.30 ' ) 760476.30 760477.30 760478.30 . 760479.30
Amm ) 760473.40 760476.40 760477.40 760478.40 . 760479.40

mm ) 760473.46 760475.46 760476.46 760477.46 760478.46 760479.46
ECg 4 x 2 mm: 761981.20 4 x 3 mm: 761981.30

NUCLEODUR® PolarTec, 5 pm particle size 5 pm
Analytical EC columns

o 2mm ) 760483.20 ' ) 760486.20 760487.20 760488.20 760489.20
:@ 3mm ) 760483.30 ' ) 760486.30 760487.30 760488.30 760489.30
_4Amm ) 760483.40 ' ) 760486.40 760487.40 760488.40 760489.40
. 46mm ) 760483.46 ~ 760485.46 760486.46 760487.46 760488.46 760489.46
EC guard columns*® 4 x 2 mm: 761982.20 4 x 3 mm: 761982.30
Preparative VarioPrep columns
~10mm ) 762220.100 ) ) 762221.100 ) 762223.100
21 mm 762220.210 762221.210 762223.210
e S :1 :1 T
444444444444444444444444444444444444444444444444444 40mm B ,4 ,4 760222400 762223.400
VP guard columns ** 10 x 8 mm: 762224.80 10 x 16 mm: 762224.160 15 x 32 mm: 762226.320

EC and VarioPrep columns in packs of 1, guard columns see below.

Guard column systems

Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm Guard column holder
* Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3) 4/3 (3) 718966

Guard columns for VarioPrep columns with ID 8, 10 mm 16, 21 mm 32, 40 mm > 50 mm
7 VP guard columns (packof) VP ..198@) 1008 o 1es2 ) 1550 ()

VP guard column holder 718251 718256 718253 718255

For details of our column systems see page 250.
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NUCLEODUR® Phenyl-Hexyl productive for polar/aromatic compunds - USP L11

Technical data Recommended application

- Phase with phenyl-hexyl modificati-
on and multi-endcapping; pore size
110 A; particle sizes 1.8 um, 3 um
and 5 pm; carbon content 10 %; pH

Key feature

- Hydrophobic phase with alternative
selectivity compared to classical Cg
modifications

- Aromatic and unsaturated com-
pounds, polar compounds like phar-
maceuticals, antibiotics

- Separation principle based on 2 reten-
tion mechanisms: Tt-t interactions and
hydrophobic interactions

- Suitable for LC/MS due to low blee-
ding characteristics

stability 1-10

Phenylhexyl modified phases are an interesting alternative to
classical Cyg phases due to an excellent separation of aromatic
and unsaturated compounds especially with electron withdra-

Tricyclic antidepressant (TCA)
MN Appl. No. 126020

) Columns: 150 x 3 mm
wing groups. NUCLEODUR® Phenyl-Hexyl, 3 pm
The combination of hydrophobic and polar Tt-1t interactions re- Agilent ZORBAX® Eclipse Phenyl-Hexyl, 3.5 um
sult in an interesting and alternate selectivity in comparison to Phenomenex Luna® Phenyl-Hexyl, 3 pm
C,5 and Cg modified phases. Eluent: A) 0.1 % formic acid in acetonitrile
Through short phenylhexyl chains the NUCLEODUR® Phe- B 0.1% formic acid in water
nyl-Hexyl is more polar than the bifunctional modified Flow rate: (2)05_ 63 r2n5|J::1|I: in 40 min
NUCLEODUR® Sphinx RP. Therefore shorter analysis times can - .

) . . o ) Temperature: 40 °C
be achieved with mixtures of structural similar aromatic and Detection: UV, 254 nm
aliphatic unsaturated compounds. Injection: 0.2 L, each compound 1 mg/mL in eluent
With NUCLEODUR® Phenyl-Hexyl e.g., tricyclic antidepressants
or water soluble vitamins can be separated in good resolution. Peaks: 2
1. Protriptyline 4
Separation of water-soluble vitamins on NUCLEODUR® Phenyl-Hexyl 2. Nortriptyline 5
MN Appl. No. 125920 3. Imipramine 3
Column: 100 x 3 mm NUCLEODUR® Phenyl-Hexyl, 3 um 4. Amitriptyline ’
Eluent: A) 0.1 % phosphoric acid in water 5. Trimipramine
B) 0.1 % phosphoric acid in acetonitrile NUCLEODUR®
0% B for 2 min, then to 60 % B in 7 min Phenyl-Hexyl, 3 um

Flow rate: 0.56 mL/min A J

Temperature: 35°C

Detection: uv, 215 nm

Injection: 0.8 pL, 1.0 mg/mL each compound 1 mg/mL in eluent

Peaks: S 4 5

1. Thiamine

2. Pyridoxine ZORBAX® Eclipse Plus

3. p-aminobenzoic acid Phenyl-Hexyl, 3.5 um

4. Panthothenic acid

5. Folic acid 2 6

6. Biotin

1
T JLA T T T T UJ T Luna®
0 ! 2 s 4 5 6 min Phenyl-Hexyl, 3 um
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Ordering information
Eluent in column acetonitrile — water

ID Length —
30 mm 50 mm 75 mm 100 mm 125 mm 150 mm 250 mm

NUCLEODUR® Phenyl-Hexyl, 1.8 um particle size 1.8 ym - UHPLC
Analytical EC columns

_2mm  760561.20 76056320  760565.20 760566.20 ) 760568.20
:@ 3mm  760561.30 760563.30 760566.30
_4mm 760561.40 760563.40 760566.40
760561.46 760563.46 760566.46
g ‘ ” 4 x 2 mm: 761985.20 4 x 3 mm: 761985.30

NUCLEODUR® Phenyl-Hexyl, 3 pm particle size 3 ym
Analytical EC columns

2mm ) 760573.20 ' ) 760576.20 760577.20 760578.20  760579.20
:@ o 3mm ) 760573.30 ' ) 760576.30 760577.30 760578.30 760579.30
Amm . 760573.40 760576.40 760577.40 760578.40  760579.40

mm ) 760573.46 760575.46 760576.46 760577.46 760578.46  760579.46
ECg 4 x 2 mm: 761986.20 4 x 3 mm: 761986.30

NUCLEODUR® Phenyl-Hexyl, 5 ym particle size 5 pm
Analytical EC columns

o 2mm ) 760583.20 ' ) 760586.20 760587.20 760588.20  760589.20
:@ 3mm ) 760583.30 ' ) 760586.30 760587.30 760588.30 760589.30
_4Amm ) 760583.40 ' ) 760586.40 760587.40 760588.40 ~760589.40
. 46mm ) 760583.46 ~ 760585.46 760586.46 760587.46 760588.46  760589.46
EC guard columns*® 4 x 2 mm: 761987.20 4 x 3 mm: 761987.30
Preparative VarioPrep columns
~10mm ) 762210.100 ) ) 762211.100 ) 762213.100
21 mm 762210.210 762211.210 762213.210
e S :1 :1 T
444444444444444444444444444444444444444444444444444 40mm B ,4 ,4 762212400 762213.400
VP guard columns ** 10 x 8 mm: 762234.80 10 x 16 mm: 762234.160 15 x 32 mm: 762236.320

EC and VarioPrep columns in packs of 1, guard columns see below.

Guard column systems

Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm Guard column holder
* Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3) 4/3 (3) 718966

Guard columns for VarioPrep columns with ID 8, 10 mm 16, 21 mm 32, 40 mm > 50 mm
" VP guard columns (pack of) VP ..198@) 1008 o 1es2 ) 15500

VP guard column holder 718251 718256 718253 718255

For details of our column systems see page 250.
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NUCLEODUR® 1? hydrophobic biphenylpropy! phase - USP L11

Key feature

- Hydrophobic phase with alternative
selectivity compared to classical Cg
modifications

Technical data

- Phase with biphenylpropyl modifica-
tion and multi-endcapping; pore size
110 A; particle size 5 um; carbon
content 17 %; pH stability 1.5-10

Recommended application

- Overall sophisticated analytical
separations, especially aromatic
and unsaturated compounds, polar
compounds like pharmaceuticals,

- Separation principle based on 2 reten-
tion mechanisms (-t interactions and
hydrophobic interactions)

- Better retention of aromatic and unsa-
turated substances

- Excellent performance under highly
aqueous conditions

Stationary HPLC phases with biphenyl ligands like
NUCLEODUR® 1? provide an interesting alternative to classical
alkyl modified C4g and Cg HPLC phases due to their remarkable
orthogonal selectivity.

Furthermore the NUCLEODUR® 1? provides an excellent sepa-
ration performance for aromatic and unsaturated analytes by
combination of hydrophobic and Tt-1t interactions.

A unique feature is the predominant separation mechanism
(-1t or hydrophobic interactions) and thus the selectivity can
be controlled by selection of the eluent. In acetonitrile/ water

antibiotics, steroids

NUCLEODUR® i shows similar retention strength then C,4 mo-
dified phases and thereby displays a significantly stronger re-
tention than phenyl phases. These interactions are even further
enhanced in a methanol/ water eluent.

NUCLEODUR® n? exceeds other aryl phases in terms of stabi-
lity under strongly aqueous conditions. Therefore i.a. steroids,
sulfonamides and acidic pharmaceuticals are separated in good
resolution with NUCLEODUR® 2. NUCLEODUR® 1? is the stati-
onary phase with the highest aromatic analyte selectivity.

Sulfonamide antibiotics
MN Appl. No. 127920

100x3 mm each

NUCLEODUR® 2, 5 pm

Pinnacle® DB Biphenyl, 5 pm

Ultra Biphenyl, 5 ym

Eluent: A) 0.1 % TFA in water

B) 0.1 % TFA in methanol

20 % B for 2 min, 20-60 % B in 2 min, 60 % B for 10 min

Columns:

Flow rate: 0.56 mL/min
Temperature: 30°C
Detection: UV, 280 nm
Injection: 1L
Peaks:

1. Sulfathiazole

2. Sulfadiazine

3. Sulfachloropyridazine

4. Sulfamerazine

5. Sulfadimidine

6. Sulfamethoxazole

7. Sulfadimethoxine

8. Sulfaguinoxaline
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Steroids
MN Appl. No. 127910

Columns: 125x4 mm each , 8

NUCLEODUR® r?, 5 pm 2

NUCLEODUR® Phenyl-Hexyl, 5 um 5

NUCLEODUR® C,g Gravity, 5 pm
Eluent: acetonitrile — water (45:55, v/v) 6
Injection: 1L 4 7
Flow rate: 1 mL/min .
Temperature: 25°C
Detection: UV, 230 nm L_M t
Peaks: 23 2f° .
1. Estriol !
2. Hydrocortisone
3. Prednisone
4. B-Estradiol
5. Corticosterone 5
6. Cortisonacetate
7. Testosterone

4

0.0 200 40 6.0 8.0 min
Ordering information
Eluent in column acetonitrile — water
ID Length —
50 mm 75 mm 100 mm 125 mm 150 mm 250 mm

NUCLEODUR® 12, 5 ym  particle size 5 ym
Analytical EC columns

2mm 76062020 760621.20 760622.20 760623.20 760624.20
:@ 760620.30 760621.30 760622.30 760623.30 760624.30
760620.40 760621.40 760622.40 760623.40 760624.40
760620.46 760621.46 760622.46 760623.46 760624.46
"EC guard columns* 4'x 2 mm: 761810.20 4x3mm: 761810.30

EC columns in packs of 1, guard columns in packs of 3.

Guard column systems
Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm Guard column holder
* Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3) 4/3 (3) 718966

For details of our column systems see page 250.
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NUCLEODUR® PFP hydrophobic pentafluorophenyl phase - USP L43

Key feature

- Hydrophobic phase with alternative
selectivity in comparison to classical
C4g modifications

- Separation principle based on 4 reten-
tion mechanisms (polar interactions
(H bonds), dipole-dipole, m-11, and
hydrophobic interactions)

- Suitable for LC/MS due to low blee-
ding characteristics

Orthogonality in selectivity

Fluorinated stationary phases in HPLC have gained increasing
interest over the last years. Most common representative of flu-
orinated silica phases is the pentafluorophenyl modification (PFP
or Fg). Especially the orthogonal selectivity compared to traditio-
nal alkyl phases widens the scope in analytical HPLC.

Thus NUCLEODUR® PFP offers an excellent selectivity especi-
ally for highly polar analytes like aromatic and unsaturated com-
pounds, phenols or halogenated hydrocarbons.

While a typical C44 phase just provides hydrophobic interactions
between stationary phase and analyte NUCLEODUR® PFP of-
fers four different retention mechanisms: polar interactions (H
bonds), dipole-dipole, -1, and hydrophobic interactions. Espe-
cially the pronounced ion exchange capacity and distinct steric
selectivity are typical for fluorinated phases.

Technical data

- Phase with pentafluorophenyl-propyl
modification and multi-endcap-
ping; pore size 110 A; particle sizes
1.8 um, 3 um and 5 pm; carbon
content 8 %; pH stability 1-9

Recommended application

- Aromatic and unsaturated com-
pounds, phenols, halogen com-
pounds, isomers, polar compounds
like pharmaceuticals, antibiotics;
strong retention of basic compounds

Due to low bleeding characteristics NUCLEODUR® PFP is also
suitable for LC/MS. Based on a special surface modification
procedure NUCLEODUR® PFP offers highest stability also at
low pH values.

NUCLEODUR® PFP offers a completely different retention be-
havior compared to alkyl modified silica and is often used for
separations which provide insufficient results on traditional Cg
phases.

Applications in the areas of (bio-)pharma, natural compounds
and environment show the broad applicability of this phase.

Separation of antihistamines
MN Appl. No. 124861

Columns: 250 x 3 mm NUCLEODUR® PFP, 5 um
250 x 3 mm NUCLEODUR® C, 4 Gravity, 5 um
Eluent: acetonitrile — 20 mmol/L KH,PO, (30:70, v/v)
Flow rate: 1.3 mL/min
Temperature: 30 °C
Detection: UV, 210 nm
Peaks:
1. Maleic acid
2. Chlorpheniramine
3. Brompheniramine
4. Triprolidine
5. Diphenhydramine
6. Promethazine
7. Cetirizine
8. Hydroxyzine
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Separation of phenol isomers
MN Appl. No. 124531

Column: 125 x 4 mm NUCLEODUR® PFP, 5 um 3 5
125 x 4 mm NUCLEODUR® C,g HTec, 5 um
Eluent: acetonitrile, 0.1 % formic acid — water, 0.1 %
formic acid (35:65, v/v) 4 6
Flow rate: 1 mL/min 12 7 8
Temperature: 35°C 9 10
Detection: UV, 280 nm 11
Peaks:
1. 0-Kresol 5. 2,5-Dimethylphenol 9. 3,4-Dichlorophenol ik
2. m-Kresol 6. 2,6-Dichlorophenol 10. 2,4-Dibromophenol U
3. 3,4-Dimethylphenol 7. 2,3-Dichlorophenol 11. 3,5-Dibromophenol B e 1‘ 2‘ 34 5 : 6‘ 7 8 ‘9 . 10 1‘1 —
4. 3,5-Dimethylphenol 8. 2,4-Dichlorophenol 0 2 4 6 8 10 12 14 min

Ordering information
Eluent in column acetonitrile — water

ID Length —
30 mm 50 mm 75 mm 100 mm 125 mm 150 mm 250 mm

NUCLEODUR® PFP, 1.8 um particle size 1.8 pm - UHPLC
Analytical EC columns

760431.20 760433.20 ~ 760435.20 760436.20 ) 760438.20
:@ 760431.30 760433.30 ' ) 760436.30
760431.40 760433.40 ' ) 760436.40
"""""""""""""""""""""""""""""""""""""""""""""" 760431.46 760433.46 ' ) 760436.46 )
EC guard columns* 4 x 2 mm: 761975.20 4 x 3 mm: 761975.30

NUCLEODUR® PFP, 3 Um  particle size 3 pm
Analytical EC columns

2 mm 760443.20 760446.20 760447.20 760448.20 760449.20

— 1 _8mm ) 76044330 ) 760446.30  760447.30 76044830  760449.30

4 mm 760443.40 760446.40 760447.40 760448.40 760449.40

S aemm 760443.46  760445.46 760446.46 760447.46 760448.46  760449.46
EC guard columns* 4 x2mm: 761976.20 4 x3 mm: 761976.30

NUCLEODUR® PFP, 5 pm particle size 5 ym

Analytical EC columns

C2mm ) 76045320 ) 760456.20 760457.20 76045820  760459.20
:@ C3mm ) 76045330 ) 760456.30 760457.30 760458.30  760459.30
C4mm ) 760453.40 ) 760456.40 760457.40 760458.40  760459.40
4.6 mm 760453.46 760455.46 760456.46 760457.46 760458.46 760459.46
'EC guard columns® ) 4% 2 mm: 761977.20 43 mm: 761977.30 i o
Preparative VarioPrep columns
10 mm 762210.100 762211.100 762213.100
21mm ) 762210210 762211.210  762213.210
762213.320
762212400  762213.400
VP guard columns * k 10 x 8 mm: 762214.80 10 % 16 mm: 762214.160 15 x 32 mm: 762216.320

EC and VarioPrep columns in packs of 1, guard columns see below.

Guard column systems

Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm Guard column holder
* Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3) 4/3 () 718966

Guard columns for VarioPrep columns with ID 8, 10 mm 16, 21 mm 32, 40 mm >50 mm

**VP guard columns (pack of) VP 10/8(2) 0/16 (2)

VP guard column holder 718251

8256

For details of our column systems see page 250.
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NUCLEODUR® Sphinx RP bifunctional RP phase - USP L1 and L11

Key feature Technical data

- Distinct selectivity based on well-ba- - Octadecyl and propylphenyl modified
lanced bifunctional surface coverage silica; pore size 110 A particle sizes

- Widens the scope for method de- 1.8 um, 3umand 5 Hm; carbon .
velopment based on additional -1t content 15 %; pH stability 1-10; high
interactions reproducibility and consistent quality

- Suitable for LC/MS due to low blee-
ding characteristics

Alternative RP selectivity

NUCLEODUR® Sphinx RP is characterized by exceptional

selectivity features generated by a well-balanced ratio of cova-

lently bonded octadecyl and phenyl groups. The combination of

classical hydrophobic with -1t interactions (aromatic ring sys- Columns:
tem) expands the scope of selectivity in comparison with con-

ventional reversed phase packings. NUCLEODUR® Sphinx RP

is particularly suited for the separation of molecules containing

aromatic and multiple bonds. Eluent:

For the separation of polar compounds NUCLEODUR® Sphinx RP Flow rate:

. Temperature:
can be especially recommended and can also outperform many Detection:
customary C,g phases. In addition, exhaustive endcapping Injection: '
steps minimize unwanted surface silanol activity and guarantee
excellent peak shapes even for strong basic analytes.

Stability of NUCLEODUR® Sphinx RP at pH 10
MN Appl. No. 120900
Column: 50 x 4.6 mm NUCLEODUR® Sphinx RP, 5 um Peaks:
Eluent: methanol — dil. NHz, pH 10 (20:80, v/v) 1. Catechin
Flow rate: 1.0 mL/min, temperature 30 °C 2 Rutin
Detection: uv, 275 nm 3. Fisetin
Injection: 3L 4. Quercetin
5. Kaempferol
Peaks:

6. Isorhamnetin
1. Theophyliine

2. Caffeine 1

1 2

after 300 injections
(with 5 L eluent)

L\ 1% injection
T T T T T T 1
0 1 2 3 4 5 min
[

Different from standard phenyl phases, NUCLEODUR® Sphinx RP
is far more stable towards hydrolysis and is also suggested for
LC/MS applications. Due to the additional intermolecular inter-
actions NUCLEODUR® Sphinx RP is an interesting replenish-

Recommended application

- Quinolone antibiotics, sulfonamides,
xanthines, substituted aromatics

Separation of flavonoids on three

different NUCLEODUR® phases
MN Appl. No. 119830

150 x 4.6 mm

NUCLEODUR® Sphinx RP, 5 pm

NUCLEODUR® C,4 Gravity, 5 pm

NUCLEODUR® Cg Gravity, 5 um

water — methanol (40:60, v/v)

1 mL/min

30°C

UV, 270 nm

3L

R; = R3 = OH, R, = O-Rutinose
Ri=R,=0H,Rs=H

Ry =R, =Rs=0H

Ry =H, R, =Rs=0H

R; = OCHjz, R, = R3 = OH

Sphinx RP

Cyg Gravity

Cg Gravity

ment to the high density bonded phases NUCLEODUR® Cg/Ciq 00
Gravity and the polar endcapped NUCLEODUR® C,5 Pyramid.
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Ordering information
Eluent in column acetonitrile — water
ID Length —
30 mm 50 mm 75 mm 100 mm 125 mm 150 mm 250 mm
NUCLEODUR® Sphinx RP, 1.8 pm particle size 1.8 ym - UHPLC
Analytical EC columns

~2mm  760821.20 76082220  760825.20 760823.20 ) 760824.20
:@ 3mm  760821.30 760822.30 760823.30
4mm  760821.40 76082240 760823.40
760821.46 760822.46 760823.46
g ‘ ” 4 x 2 mm: 761920.20 4 x 3 mm: 761920.30

NUCLEODUR® Sphinx RP, 3 um particle size 3 ym
Analytical EC columns

2mm ) 760806.20 ) 760812.20  760807.20 76080520  760808.20
—T1g - 3mm ) 760806.30 ) 760812.30  760807.30  760805.30  760808.30
C4mm ) 760806.40 76081240  760807.40 76080540  760808.40

mm ) 760806.46 76081(?.46 760812.46 760807.46 760805.46 ~ 760808.46
ECg 4 x 2 mm: 761921.20 4 x 3 mm: 761921.30

NUCLEODUR® Sphinx RP, 5 um particle size 5 um
Analytical EC columns

o 2mm ) 760800.20 ' ) 760809.20 760801.20 760802.20 ~760803.20
:@ 3mm ) 760800.30 ' ) 760809.30 760801.30 760802.30 ~760803.30
_4Amm ) 760800.40 ' ) 760809.40 760801.40 760802.40 760803.40
. 46mm ) 760800.46  760815.46 760809.46 760801.46 760802.46 760803.46
EC guard columns*® 4 x 2 mm: 761922.20 4 x 3 mm: 761922.30
Preparative VarioPrep columns
~10mm ) 762372.100 ) ) 762375.100 ) 762373.100
21 mm 762372.210 762375.210 762373.210
e . :1 :1 -
444444444444444444444444444444444444444444444444444 40mm B ,4 ,4 762371400 762373.400
VP guard columns ** 10 x 8 mm: 762390.80 10 x 16 mm: 762390.160 15 x 32 mm: 762392.320

EC and VarioPrep columns in packs of 1, guard columns see below.

Guard column systems

Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm Guard column holder
* Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3) 4/3 (3) 718966

Guard columns for VarioPrep columns with ID 8, 10 mm 16, 21 mm 32, 40 mm > 50 mm
" VP guard columns (pack of) VP ..198@) 1008 o 1es2 ) 15500

VP guard column holder 718251 718256 718253 718255

For details of our column systems see page 250.
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NUCLEODUR® C,g HTeC base-deactivated preparative octadecyl phase - USP L1

Key feature

- Reliable and durable standard RP
phase for up-scaling to preparative
scale, suited for LC/MS

- High loading capacity and excellent
stability

- Outstanding base deactivation stability 1-11

Preparative separations place high demands on silica based
HPLC materials. Apart from excellent selectivity and base deac-
tivation, robustness (pH, pressure stability, ...) and capacity are
vital criteria for optimal and efficient separation at the preparative
scale.

Selectivity and base deactivation

The innovative endcapping procedure leads to exceptionally
good base deactivation — the Engelhardt test demonstrates su-
perb selectivity, peak symmetry and peak shape over the entire
polarity range. In addition NUCLEODUR® C,4 HTec scores in low
bleed characteristics and is therefore highly suitable for LC/MS.

Engelhardt test
MN Appl. No. 123580

Column: 250 x 4 mm NUCLEODUR® C,g HTec, 5 um
Eluent: methanol — water (49:51, v/v)
Flow rate: 1 mL/min
Temperature: 40 °C
Detection: UV, 254 nm
Injection: 5L
Peaks:
1. Uracil 5. N,N-Dimethylaniline
2. Aniline 6. Toluene
3. Phenol 7. Ethylbenzene
4. p-Ethylaniline
2
4
3 5
;
L i 7
T T T T T T 1
0 10 20 30 40 min

Technical data

- High density octadecyl modification
(C4g); pore size 110 A; particle sizes
1.8 um, 3 um, 5 uym, 7 pm and 10 pm
for analytical and preparative sepa-
rations; carbon content 18 %, pH

Recommended application

- Sophisticated analytical and prepara-
tive separations of basic, neutral and
acidic pharmaceuticals, derivatized
amino acids, pesticides, fat-soluble
vitamins, aldehydes, ketones and
phenolic compounds

Stability and lifetime

Based on fully synthetic and extremely robust totally spherical
NUCLEODUR® silica, NUCLEODUR® C,4 HTec offers outstan-
ding mechanical rigidity and is thus the perfect choice also for
self-packing of prep-columns. The special surface modificati-
on and endcapping procedure results in high chemical stabi-
lity even at extreme chromatographic conditions like high flow
rates, temperature or critical solvents (DMSQO). Furthermore,
NUCLEODUR® C,g HTec columns show a remarkably long life-
time in acidic (pH 1) as well as basic (pH 10) mobile phases.

pH stability test

Column: 150 x 4 mm NUCLEODUR® C,g HTec, 5 um
Flow rate: 1 mL/min

Detection: UV, 254 nm

Injection: 5L

epH 1: «pH 10:

Eluent: acetonitrile — 1 % TFA
in water (50:50, v/v);

Eluent: methanol - 50 mmol/L
triethylamine (25:85, v/v);

80 °C 50 °C
% initial retention of % initial N of
ethylbenzene theophylline

693 injections 1034 injections

%

100{——— —

e NN e
80

60

40

20

O 77771 L B R B —
20 40 60 80 h 40 80 120

T T
160 200 h

Due to innovative surface coating procedures NUCLEODUR® C,4 HTec offers excellent analytical separation properties and is the first

choice for up-scaling to preparative column dimensions.
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Up-scaling

Due to highest quality standards in silica production and pha-
se chemistry combined with optimized packing technology,
NUCLEODUR® C,4 HTec allows exceptional transferability from
analytical to preparative scale with respect to different particle
sizes (e.g., 5, 7 or 10 um) as well as column dimensions (e.g.,
ID 4.6 to 21 mm).

Up-scaling with NUCLEODUR® C,4 HTec
MN Appl. No. 123780

Capacity

A vital criterion for efficiency in preparative HPLC is the ca-
pacity of the separation medium. NUCLEODUR® Ciq
HTec is characterized by a notably high loading capaci-
ty under both basic and acidic conditions, while competi-
tor columns show overload effects even at lower loads (x).

Loading capacity under acidic conditions
MN Appl. No. 123890

Columns: EC 250 x 4,6 mm NUCLEODUR® G, HTec, 5 pm Columns: VP 100 x 21 mm NUCLEODUR® Cg HTec, 5 um
VP 250 x 21 mm NUCLEODUR® C,g HTec, 5 um 100 x 21.2 mm AXIA™ Gemini® 5 um C18 110 A
Eluent: acetonitrile — water (80:20, v/v) Eluent: acetonitrile — formic acid in H,O pH 3.0
Flow rate: 1.3 mL/min /27 mL/min (30:70, v/v)
Temperature: 22 °C Flow rate: 28 mL/min
Pressure: 84 bar / 109 bar Temperature: 22 °C
Detection: uv, 254 nm Pressure: 124 bar
Injection: 3 uL /60 pL Detection: UV, 254 nm
Peaks: (1 mg/mL each) 1 Peaks:
1. Phenol 2 total load 40 mg
2. Naphthalene S (sample dissolved in DMSO) 2
3. Anthracene 1. 4-Acetamidophenol (5 mg) 1
2. 2-Acetamidophenol (10 mg)
3. Acetylsalicylic acid (25 mg) 3
. a %
T T T T T T T T T T T T T T T
2 4 6 8 min 0 1 2 min
Ordering information
Eluent in column acetonitrile — water
ID Length —
30 mm 50 mm 75 mm 100 mm 125 mm 150 mm 250 mm
NUCLEODUR® C,5 HTec, 1.8 pm particle size 1.8 ym - UHPLC
Analytical EC columns
~2mm  760301.20 760305.20 - 760304.20 760306.20 760308.20
:@ 3 mm 760301.30 760305.30 760306.30
Camm 7000140 700506.40
6 mm 760301.46 760305.46 760306.46
'EC guard ¢ - 4 x 2 mm: 761925.20 4 x 3 mm: 761925.30
NUCLEODUR® C,5 HTec, 3 pm  particle size 3 ym
Analytical EC columns
L.2mm 760321.20 76032320 76032420 76032520 76032620
:@ 3mm 760321.30 760323.30 760324.30 760325.30 76032630
4mm 760321.40 ' 760323.40 760324.40 760325.40 76032640
46mm 760321.46 760322.46 760323.46 760324.46 760325.46 76032646

_EC guard columns®

4 ><2 mm: 761 926.26

4 x 3 mm: 761926.30
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Ordering information
Eluent in column acetonitrile — water

ID Length —
30 mm 50 mm 75 mm 100 mm 125 mm 150 mm 250 mm

NUCLEODUR® C,5 HTec, 5 pm  particle size 5 ym
Analytical EC columns

L.emm. 780311.20 .. 760318.20 ..[00314.20 76031520 76081620 .
~3mm 76031130 760313.30 76031430 76031580 76031630
Cdmm 760311.40 76031340 76031440 76031540  760316.40

6mm 760311.46  760312.46  760313.46 76031446 76031546 76031646

4% 2 mm: 761927.20 43 mm: 761927.30
Preparative VarioPrep columns
10 mm 762551.100 762554.100 762556.100
2nmm 762551210 762553210 762554.210 ... 162556210
S 32mm ' 762553.320 762555.320  762556.320
40 mm , 762555400  762566.400
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ , 762553.500 762555.900 ...762556.500
VP guard columns ** 10 x 8 mm: 762591.80 10 x 16 mm: 762591, 160
o 15 x 32 mm: 762592.320 15 x 50 mm: 762592.500

NUCLEODUR® C,g HTec, 7 um particle size 7 ym
Preparative VarioPrep columns

1omm 762561100 762564.100 | 762566100
21 mm 762561210 762563210 762564.210 | 762566.210
32 mm 762563.320 762565.320  762566.320
40mm - - B - 762566.400 762566400
50 mm 762563.500 762565.500  762566.500
VP guard columns = 10 x 8 mm: 762591.80 10 x 16 mm: 762591.160 o
15 x 32 mm: 762592.320 15 x 50 mm: 762592.500

NUCLEODUR® C,5 HTec, 10 pm  particle size 10 pm
Preparative VarioPrep columns

10 mm 762571.100 762574.100 762576.100
2tmm 70571210 762573210 762574210 .. 702576210
eemm B 762573320 762575820 762576020
domm B 762575400 762576400

50mm 762573.500 762575.500

10x8mm 762591 80 10x16 mm: 762591 160
15 x 32 mm: 762592 320 15 x 50 mm: 762592 500

EC and VarioPrep columns in packs of 1, guard columns see below.

Guard column systems

Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm Guard column holder
* Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3) 4/3 (3) 718966
Guard columns for VarioPrep columns with ID 8,10 mm 16,21 mm 32, 40 mm =50 mm
" VP guard columns (packof) VP 10/8@) 106() | A8@2(1) A8/0(1)
VP guard column holder 718251 718256 718253 718255

For details of our column systems see page 250.
NUCLEODUR® C,g HTec bulk material in 7 and 10 pm for self-packing of preparative columns see page 256.
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NUCLEODUR® C,g ec - Cg ec - C, ec nonpolar phases for routine analysis - USP L1 (Cyg) - L7 (Cg) - L26 (C,)

Key feature

- |deal and reliable standard RP phase
for daily routine analysis and up-sca-
ling for preparative HPLC

- Medium density Octadecyl (C4g) and
octyl (Cg) with pore size of 110 A with
exhaustive endcapping for a wide
range of applications

- Octadecyl (C4g) and butyl (C,) with
pore size of 300 A for the separation
of biomolecules

Technical data

- Pore size 110 A:
particle sizes 3 um and 5 um, 7 um,
10 um, 12 ym, 16 pm, 20 ym, 30 um
and 50 pm for preparative separa-
tions; carbon content 17.5 % for Cyg,
10.5 % for Cg; pH stability 1-9; high
reproducibility from lot to lot

- Pore size 300 A:
technical data and applications in
chapter “HPLC column for biochemi-
cal separations” (see page 241)

Recommended application

-110 A
basic, neutral or acidic drugs;
derivatized amino acids; pesticides;
fat-soluble vitamins; aldehydes and
ketones; phenolic compounds

- 300 A:
biomolecular macromolecules, like
proteins and peptides

NUCLEODUR® C,4 ec for daily routine analysis

The efficiency of a separation is controlled by particle size and
selectivity of the stationary phase. The exceptional surface co-
verage of monomeric bonded alkylsilanes, combined with an
exhaustive endcapping, results in a surface with lowest silanol
activity. This allows the tailing-free elution of polar compounds
such as basic drugs. NUCLEODUR® C,; ec is available in 9 dif-
ferent particle sizes (3, 5, 7, 10, 12, 16, 20, 30 and 50 ym) which
cover the whole range from high speed analytical HPLC up to
medium and low pressure prep LC. NUCLEODUR® C,q ec is
also an ideal tool for scale-up purposes.

Loading capacity

Loading capacity, probably the most important feature for pre-
parative LC applications, is determined by pore size, pore vo-
lume and surface area of the packing. However, it can also be
influenced by the molecular weight of the analytes. In the figure
below the mass loading curve for acetophenone and butyro-
phenone on a NUCLEODUR® 100-20 C,4 ec column describes
the correlation between the increase of column loading and the
decrease of separation efficiency.

Loading curve

Column: 250 x 4.6 mm NUCLEODUR® 100-20 C,5 ec
Eluent: acetonitrile — H,O 80:20 (v/v)

Flow rate: 1.0 mL/min

Temperature: 25°C

Detection: UV, 280 - 370 nm

3000

2000 4
5 — acetophenone
2000 4

— butyrophenone
T

0 10

plates

theoret,

o

T T T =
100 1000 10000

ug / compound

pH stability of NUCLEODUR® C, ec
Separation of theophylline and caffeine at pH 10

Column: 30 x 3 mm NUCLEODUR® 100-5 C,g ec
Eluent: methanol — ag. NH;
(20:80, v/v), pH 10
Flow rate: 0.5 mL/min
Temperature: 25°C
Detection: UV, 254 nm

1000 Inj.
go Inj.
500 Inj.

\. 250 Inj.
Start

——
2 3 min

it

Separation of uracil, veratrol, toluene and ethylbenzene at pH 1.5

Column: 30 x 3 mm NUCLEODUR® 100-5 C,g ec

Eluent: acetonitrile - H,O (65:35, v/v), TFA, pH 1.5

Flow rate: 1.0 mL/min

Temperature: 25°C

Detection: UV, 254 nm
il AT
] /bo .

T 1
0 1 2 3 4 5 min

www.mn-net.com | 181



Chemical stability

The utmost purity of the base silica and the exceptional silane
bonding chemistry minimize the risk of dissolution, or hydrolysis
at pH extremes.

The chromatograms show the retention behavior at pH values of
1.5 and 10.0 for NUCLEODUR® 100-5 C5 €c.

NUCLEODUR?® octyl phases

In addition to NUCLEODUR® C, 4 phases MACHEREY-NAGEL of-
fers octyl modified NUCLEODUR® Cg Gravity and NUCLEODUR®
Cg ec columns to expand the RP tool box. Based on the same
spherical high purity silica the Cg phases exhibit the same che-
mical and mechanical stability as the C;g counterparts. Indeed
NUCLEODUR® Cg Gravity can also be run at pH extremes (pH
1-11) by choosing appropriate elution parameters. Due to the
shorter chain and less hydrophobic properties of the stationary
phase the retention of non-polar compounds is decreased, and
in consequence a reduction in time of analysis can be achieved.
Moreover a stronger polar selectivity, particularly with the se-
paration of ionizable analytes is frequently observed (as distinct
from the C,5 phases). NUCLEODUR® G4 ec and NUCLEODUR®
Cg Gravity are most suitable for the development of new me-
thods but also for robust routine analyses.

There are no general guidelines which could make the choice
between Cg and C4g phases easier but it will always be beneficial
to add both phases to the existing pool of RP columns in the
laboratory. Comparative studies reveal some different selectivity
patterns of NUCLEODUR® Cg ec and C5 ec. The separation of
phenols at right shows baseline separation for 2-ethoxyphenol
and dimethoxybenzene (veratrol) and in addition a reversal of the
elution order of phenol and 4-methoxyphenol can be shown on
the octyl phase.

C,g or Cg - the best of both worlds

- Octyl phases (Cg) show superior polar selectivity.
- Octadecyl phases (C4g) show superior hydrophobic selectivity.

NUCLEODUR® columns

Separation of phenols
MN Appl. Nos. 120890 / 120891

Columns: 250 x 4 mm NUCLEODUR® 100-5 C; ec / C;; ec
Eluent: A) water, B) methanol

Cg: 20% B (2 min) — 60 % B in 12 min

Cig: 25% B (2 min) = 65 % B in 12 min
Flow rate: 1.0 mL/min, temperature 25 °C
Detection: UV, 275 nm, injection 10 pL
Peaks:
1. Resorcinol 6. 2-Ethoxyphenol
2. Pyrocatechol 7. Veratrol
3. 4-Methoxyphenol 8. Biphenyl-2-ol
4. Phenol 9. Phenetole
5. 2-Methoxyphenol

7

NUCLEODUR® phases for biochromatography

A description and applications for C;g and C, modified 300 A
NUCLEODUR® widepore materials for the separation of biopo-
lymers, like peptids and proteins can be found in chapter “HPLC
column for biochemical separations” (see page 241).

- Hydrophobic compounds show shorter retention times on Cg phases.

Ordering information
Eluent in column acetonitrile — water

ID Length —
50 mm 75 mm 100 mm 125 mm 150 mm 250 mm

NUCLEODUR® 100-3 Cy5 ec octadecyl phase, particle size 3 um, 17.5% C
Analytical EC columns

BT e d 00090.20 jeo0s420 ....760051.20 ...760053:20 . ...760052.20
:@ Smm 76005030 /6005430 760051.30 760053.30  760052.30

AT e dBO090A0 i 0000440 7005140 ...760053.40 . .78005240

4.6mm 76005046 76004646 76005446 76005146 76005346 76005246

EC guard columns*®

4% 2 mm: 761931.20

43 mm: 761931.30
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Ordering information
Eluent in column acetonitrile — water

ID Length —
50 mm 75 mm 100 mm 125 mm 150 mm 250 mm

NUCLEODUR® 100-5 C;5 €C octadecyl phase, particle size 5 pm, 17.5% C
Analytical EC columns

..2mm 76000420 76001320 76000120 76000820 76000220
:@ 3mm 760004.30 760013.30 760001.30 760008.30 760002.30
_4mm 76000440 76001340 76000140 76000840 76000240
00 76000146 0008.4 60002.46
B 4x 2 mm: 761932.20 T 4 X3 mm: 761932.30 N N

'EC gua
Preparative VarioPrep columns
10 mm 762003.100 762029.100 762022.100
2imm o 762003210 782029210 762022210
4Omm 762027 400.‘,4...,‘,..762022 400‘,...‘,‘ N
VPguard coumns ™ 10x8mm:762000.80  10x16mm:762090.160
15 x 32 mm: 762311.320 15 x 50 mm: 762311.500

NUCLEODUR® 100-10 C,5 ec octadecyl phase, particle size 10 ym, 17.5% C
Preparative VarioPrep columns
10 mm 762011.100 762302.100 762010.100
2umm 782011210 ., (62302290 762010210
40 mm 762303.400 762010 400
e B e [62010.800
VP guard columns ** 10 x 8 mm: 762090.80 10 x 16 mm: 762090.160

Ordering information
Eluent in column acetonitrile — water

ID Length —
50 mm 75 mm 100 mm 125 mm 150 mm 250 mm

NUCLEODUR® 100-3 Cg ec octyl phase, particle size 3 ym, 10.5% C
Analytical EC columns

2 TB0083.20 i 1 80089:20 TB0060.20 i 80062220

—E ST TeWesS0  TOS0X0 76006080 . Te00E230

amm 76006340 ../00059.40 76006040 . 16006240

e BT 76006346 76006446 760059.46 . .r60060.46 76006146 76006246
EC guard columns* 4'x 2 mm: 761936.20 4% 3'mm: 761936.30

NUCLEODUR® 100-5 Cg ec octyl phase, particle size 5 pm, 10.5 % C
Analytical EC columns

:@ . 3 mm. PO ...760700 30..‘.‘. JOS OSSN .,‘...760704 30..‘,‘. . .,‘...760701 30..‘,‘. e ..‘,..76070 .30 e

JAmm 76070040 oo 0070440 . TO070140 .. e 0070340

....ABmM 76070046 760706.46 76070446 76070146 76070246 76070346
EC guard columns® 4x 2 mm: 761937.20 4 x 3 mm: 761937.30

Preparative VarioPrep columns

762072.100 o /62061100

| 762062320
762079 400 762062.400
VPguadcolumns ™ 10x8mm:762092.80  10x16mm: 762092160 15x32mm:762321.320
EC and VarioPrep columns in packs of 1, guard columns see previous NUCLEODUR® phases.

Guard column systems see previous NUCLEODUR® phases. For details of our column systems see page 250.

NUCLEODUR® C, 4 ec bulk material with 10-50 pm for self-packing of preparative columns see page 256.

The ordering information for C;5 and C, modified 300 A NUCLEODUR® widepore materials for the separation of biopolymers can be found in the chapter “HPLC
column for biochemical separations” (see page 241).

*and ** for corresponding guard column systems see page 180.
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NUCLEODUR® HILIC zwitterionic phase

Key feature

- Ideal for reproducible and stable chro-
matography of highly polar analytes

- Suitable for analytical and preparative
applications

- Very short column conditioning period

Hydrophilic interaction chromatography

RPC

Especially for polar compounds reversed phase HPLC - the
most common analytical method — is often limited. Here, hydro-
philic stationary phases provide an additional tool for the sepa-
ration of polar analytes in HPLC.

The expression HILIC (Hydrophilic Interaction Chromatography)
was firstly published by Andrew Alpert in 1990 — since then it
took quite some efforts to develop robust and reproducible hy-
drophilic HPLC phases for HILIC chromatography [7].

HILIC combines the characteristics of the 3 major methods in
liquid chromatography — reversed phase (RPC), normal phase
(NPC) and ion chromatography (IC):

- Stationary phases (adsorbents) are mostly polar modifica-
tions of silica or polymers (SiOH, NH,, Diol, (zwitter) ions, ...)
— like in NPC.

- Mobile phases (eluents) are mixtures of aqueous buffer sys-

tems and organic modifier like acetonitrile or methanol - like
in RPC.
- Fields of application include quite polar compounds as well
as organic and inorganic ions — like in IC.
Summarized: “HILIC is NP chromatography of polar and ionic
compounds under RP conditions.”
NUCLEODUR® HILIC is a special zwitterionic modified statio-
nary phase based on ultra spherical NUCLEODUR® particles.
The betaine character of the ammoniumsulfonic acid ligands re-
sults in total charge equalization and in an overall neutrally char-
ged but highly polar surface

184 | www.mn-net.com

NUCLEODUR® columns

Technical data

- Ammonium - sulfonic acid modified
silica; pore size 110 A particle sizes
1.8, 3 and 5 pm; carbon content 7 %;
pH stability 2-8.5

Recommended application

- Hydrophilic compounds such as
organic polar acids and bases, polar
natural compounds, nucleosides,
oligonucleotides, amino acids, pep-
tides, water soluble vitamins

Si0,

Retention characteristic

Commonly HILIC is described as partition chromatography or
liquid-liquid extraction system between mobile and stationary
phases. Versus a water-poor mobile phase a water-rich layer
on the surface of the polar stationary phase is formed. Thus, a
distribution of the analytes between these two layers will occur.
Furthermore HILIC includes weak electrostatic mechanisms as
well as hydrogen donor interactions between neutral polar mo-
lecules under high organic elution conditions. This distinguishes
HILIC from ion exchange chromatography - main principle for
HILIC separation is based on compound’s polarity and degree
of solvation.

Separation of uracil and naphthalene
MN Appl. Nos. 122911 / 122912

Columns: A) 125 x 4 mm NUCLEODUR® C,4 Pyramid, 3 um
B) 125 x 4 mm NUCLEODUR® HILIC, 3 pm
Eluent: acetonitrile — water (90:10, v/v))
Flow rate: 1.0 mL/min, temperature 25 °C
Detection: UV, 254 nm
Ty
Peaks:

1. Uracil 2

2. Naphthalene \

More polar compounds will have stronger interaction with the
stationary aqueous layer than less polar compounds — resulting
in a stronger retention. Nonpolar compounds exhibit faster elu-
tion profiles due to minor hydrophobic interactions. In the sepa-
ration of uracil and naphthalene the elution order is quite often
inverse on HILIC columns compared to RP columns.



NUCLEODUR® columns

Stability features

Due to an advanced and unique surface modification procedure
(pat. pend.) NUCLEODUR® HILIC columns provide short equi-
libration times — after just 20 min equilibration already the 2nd
injection shows stable and reproducible results.

Beyond this, NUCLEODUR® HILIC columns are characterized
by an outstanding column life time - even after nearly 800 runs
the columns show no loss of pristine performance - peak shape
and retention are still immaculate. Due to its high loading capa-
city NUCLEODUR® HILIC is absolutely suitable for preparative
and semi-preparative applications.

Overall NUCLEODUR® HILIC provides excellent chromatogra-
phic features and is hereby the perfect choice for separation of
polar or charged compounds.

9

Stability and equilibration
MN Appl. No. 123100

Column: 250 x 4 mm NUCLEODUR® HILIC, 5 pm
Eluent: CH3CN = 5 mmol/L ammonium acetate (80:20, v/v)
Flow rate: 0.6 mL/min

Temperature: 25°C

Detection: UV, 254 nm

Peaks:

1. Thymine

2. Uracil 3

3. Adenine

4. Cytosine

5. Guanosine

<,

11Inj.

~

—T

0 2 4 6 8 10 12 14 16 min
Ordering information
Eluent in column acetonitrile — water (80:20, v/v)
ID Length —
30 mm 50 mm 75 mm 100 mm 125 mm 150 mm 250 mm

NUCLEODUR® HILIC, 1.8 um particle size 1.8 pm - UHPLC
Analytical EC columns

~2mm  760521.20 760523.20 - 760525.20 760526.20 760528.20
:@ ~ 3mm  760521.30 760523.30 760526.30

. 4mm ] 76052“1“.40 76052‘('3“.40 76052@.40

~46mm  760521.46 760523.46 760526.46

_EC guard columns® 4 x 2 mm: 761960.20

4 x 3 mm: 761960.30

NUCLEODUR® HILIC, 3 pm particle size 3 ym
Analytical EC columns

L.2mm . 760532.20 760534.20 760531.20 76053320  760530.20
:@ 3mm 760532.30 760534.30 760531.30 760533.30 . 760530.30
LAmm 760532.40 760534.40 760531.40 760533.40 76053040
4.6 mm 760532.46 760534.46 760531.46 760533.46 760530.46
'EC guard columns® 4x 2 mm: 761961.20 4 x 3 mm: 761961.30
NUCLEODUR® HILIC, 5 pm particle size 5 ym
Analytical EC columns
L.2mm . 760552.20 760554.20 760551.20 760553.20 760550.20
:@ L.amm 760552.30 760554.30 760551.30 760553.30 76055030
LAmm 760552.40 760554.40 760551.40 76055340 76055040
4.6 mm 760552.46 760554.46 760551.46 760553.46 760550.46
'EC guard columns® 4x 2 mm: 761962.20 4 x 3 mm: 761962.30 S
Guard column system
Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm Guard column holder
* Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3) 4/3 (3) 718966

For details of our column systems see page 250.
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NUCLEODUR® columns

NUCLEODUR® CN/CN-RP cyano-modified high purity silica phase - USP L10

Key feature

- High retention capacity especially for
very polar and unsaturated com-
pounds

- Multi-mode column (RP and NP)
widens scope of selectivity

- Stable against hydrolysis at low pH
(working range pH 1-8)

Alternative bonded-phase functionality

In reversed phase HPLC it is fairly common to start with Cig
or Cg columns, if new methods have to be developed. How-
ever, superior polarity and selectivity properties often required
for more sophisticated separations, are not always sufficiently
provided by classical RP phases, which are usually characteri-
zed by a hydrophobic layer of monomeric or polymeric bonded
alkylsilanes.

One approach to improve the resolution of compounds poor-
ly separated on nonpolar stationary phases, is to change bon-
ded-phase functionality.

The fully endcapped and highly reproducible NUCLEODUR®
100-5 CN-RP phase has cyanopropyl groups on the surface
able to generate a clearly recognizable different retention behavi-
or compared to purely alkyl-functionalized surface modifications
(see figure below).

Separation of cold medicine ingredients on two different
NUCLEODUR?® phases

MN Appl. No. 119340

Columns: 250 x 4 mm NUCLEODUR® 100-5 C5 ec
250 x 4 mm NUCLEODUR® 100-5 CN-RP

Eluent: acetonitrile — 100 mmol/L sodium citrate pH 2.5
(15:85, v/v)

Flow rate: 1.0 mL/min, temperature 25 °C

Detection: UV, 254 nm, injection 10 uL

Peaks:

1. Maleic acid 4

2. Norephedrine 4

3. Ephedrine

4. Acetaminophen
5. Chlorpheniramine
6. Brompheniramine
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Technical data

- Cyanopropyl-modified high purity
silica; pore size 110 A particle sizes
3 um and 5 um; carbon content 7 %;
special endcapping

- High reproducibility from lot to lot;
different retention characteristics in
comparison to Cg and Cyg

Recommended application

- Tricyclic antidepressants, steroids,
organic acids

The polarity of NUCLEODUR® 100-5 CN-RP can be classified
as intermediate based on multiple retention mechanisms such
as dipole-dipole, m-r, and also hydrophobic interactions [8].
Therefore, this phase shows a distinct selectivity for polar orga-
nic compounds as well as for molecules containing 1t electron
systems (e.g., analytes with double bonds, tricyclic antidepres-
sants) [9].

Short-chain bonded phases are sometimes suspected of revea-
ling shortcomings in stability towards hydrolysis at low pH [10].
Application 119350 shows that even after 100 sample injections
and four weeks storage at pH 1 (blue curve), neither a consi-
derable shift in retention, nor a visible change in peak symmetry
could be noticed (green curve = new column)

Stability of NUCLEODUR® CN-RP at pH 1
MN Appl. No. 119350

Columns: 125 x 4 mm NUCLEODUR® 100-5 CN-RP
Eluent: acetonitrile — water, 2 % TFA pH 1 (50:50, v/v)
Flow rate: 1.0 mL/min
Temperature: 25°C
Detection: UV, 254 nm
Injection: 5L
Peaks:
1. Benzamide
2. Dimethyl phthalate
3. Phenetole
4. 0-Xylene
5. Biphenyl 2 S
5
1
after 100 injections
\_) + 4 weeks at pH 1
U 1% injection
0 2 2 min



NUCLEODUR® columns k4

Multi-mode columns

Due to its polarity the cyano phase can also be run in normal displayed below. The high coverage combined with a thorough
phase mode. NUCLEODUR® CN columns for NP applications endcapping makes NUCLEODUR® 100-5 CN-RP suitable for
are shipped in n-heptane. The change in selectivity and order of separation of ionizable compounds such as basic drugs.

elution for a mixture of various steroids in NP and RP mode is

Separation of steroids in normal phase and reversed phase mode
MN Appl. Nos. 119271 / 119272

Normal phase mode Reversed phase mode
Column: 250 x 4 mm NUCLEODUR® 100-5 CN Column: 250 x 4 mm NUCLEODUR® 100-5 CN-RP
Eluent: n-heptane — 2-propanol (90:10, v/v) Eluent: acetonitrile — water (25:75, v/v)
Flow rate: 1.0 mL/min, temperature 25 °C other conditions as for normal phase mode
Detection: UV, 254 nm, injection 10 pL
Peaks:
1. Methyltestosterone
2. Testosterone 647
3. Norgestrel
4. Medrysone 5
5. Cortisone 5
6. Hydrocortisone 1
7. Prednisolone
1 3
4
T T T T T T T T T T 1
0 10 20 30 min 0 5 10 15 20 min
Ordering information
ID Length —
50 mm 125 mm 150 mm 250 mm
NUCLEODUR® 100-3 CN-RP particle size 3 um; eluent in column acetonitrile — water
Analytical EC columns
4 mm 760156.40
o demm U g
EC guard columns*® 4 x 2 mm: 761941.20 4 x 3 mm: 761941.30
NUCLEODUR® 100-5 CN-RP particle size 5 um; eluent in column acetonitrile — water
Analytical EC columns
EC guard columns*® 4 x 3 mm: 761944.30
NUCLEODUR® 100-5 CN particle size 5 pm; eluent in column n-heptane
Analytical EC columns
—Tg .. 76015140 76014940 76015040
EC guard columns*® 4 x 3 mm: 761943.30
EC columns in packs of 1, guard columns in packs of 3.
Guard column system
Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm Guard column holder
* Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3) 4/3 (3) 718966

For details of our column systems see page 250.
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NUCLEODUR® columns

NUCLEODUR® NH, /NH,-RP amino-modified high purity silica - USP L8

Key feature
- Multi-mode columns (for RP, NP and

- Stable against hydrolysis at low pH
(working range pH 2-8), 100 % stable
in water; suitable for LC/MS

- Widens scope of analytical HPLC into
the polar range

not endcapped

Technical data

- Aminopropyl modified high purity
IC) silica; pore size 110 A particle sizes
3, 5 and 7 ym; carbon content 2.5 %;

Recommended application

- Polar compounds under RP condi-
tions (sugars, DNA bases), hydrocar-
bons under NP conditions

- Normal phase chromatography (NP) with hexane, dichloromethane or 2-propancl as mobile phase for polar compounds such

as substituted anilines, esters, chlorinated pesticides

- Reversed phase chromatography (RP) of polar compounds in aqueous-organic eluent systems

- lon exchange chromatography of anions and organic acids using conventional buffers and organic modifiers

Some compounds, especially polar substances, cannot be suf-
ficiently resolved on C;g phases. Polar-modified silica phases
offer alternative selectivities thus expanding the spectrum of
analytical HPLC into the polar range.

Multi-mode columns

Besides cyano modifications, amino modifications belong to the
most frequently used polar silica phases — both feature the im-
portant advantage, that they can be run in the RP mode using
aqueous-organic eluent mixtures as well as in the NP mode,
e.g., with hexane as mobile phase.

Reversed phase separation of sugars
MN Appl. No. 122160
250 x 4 mm NUCLEODUR® 100-5 NH,-RP
Eluent: acetonitrile — water (79:21, v/v)
Flow rate: 2 mL/min
Detection: RI

Column:

Peaks:

1. Fructose

2. Glucose

3. Saccharose
4. Maltose

5. Lactose

T T
10 min

NUCLEODUR® NH,, too, belongs to the so-called multimode
columns. It can be used for RP chromatography of polar com-
pounds such as sugars in aqueous-organic eluent systems,
for NP chromatography of substituted aromatics or chlorinated
pesticides with organic mobile phases such as hexane, dichlo-
romethane or 2-propanol, but also for ion exchange chromato-
graphy of anions and organic acids using conventional buffers
and organic modifiers.
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Main field of application of NUCLEODUR® NH, is the separation
of simple and complex sugars, sugar alcohols and other hy-
droxy compounds under RP conditions as well as hydrocarbons
under NP conditions.

Normal phase separation of middle distillates
in accordance with DIN EN 12916

MN Appl. No. 122180

Columns: A) 250 x 4 mm NUCLEODUR® 100-5 NH,
B) conventional aminopropy! phase
Eluent: heptane 3
Flow rate: 1 mL/min ]
Detection: Rl 31
Peaks:
1. Cyclohexane o
2. 1-Phenyldodecane 4
3. 1,2-Dimethylbenzene ————— |
4. Hexamethylbenzene 2 4 5
5. Naphthalene LJJ 6 7
6. Dibenzothiophene ’_,_,_J
7. 9-Methylanthracene S S,

2 4 6 8 10 min

Due to the special method of surface modification NUCLEODUR®
NH, features a pronounced stability at higher as well as at lower
pH values. The following figure shows, that even after several
days of exposure of the column material at pH 1.75 good sepa-
ration efficiency and peak symmetry are maintained. The resul-
ting high column life allows cost reduction due to lower column
consumption.

This example shows the enhanced pH stability of NUCLEODUR®
NH, and the outstanding suitability for the separation of total
herbicides (AMPA, glyphosate, glufonisate, ...) - see application
122190 in our online data base at www.mn-net.com/apps.



NUCLEODUR® columns k4

Hydrolytical resistance of NUCLEODUR® NH,-RP Separation of DNA bases
Column: 250 x 4 mm NUCLEODUR® 100-5 NH,-RP MN Appl. No. 122170
Eluent: acetonitrile — 50 mmol/L KH,PO,, pH 1.75 (50:50, v/v) Column: 250 x 4 mm
Flow rate: 0.6 mL/min NUCLEODUR®
Detection: UV, 254 nm 100-5 NH,-RP
Eluent: acetonitrile — water (80:20, v/v)
Peaks: 1 Flow rate: 0.6 mL/min 1
1. Aminomethylphosphonic acid (AMPA) Temperature: 35°C
Pressure: 30 bar

. Detection: UV, 254 nm
after 3872 min

1st injection Peaks:
A eaks:

1. Thymine
AN 2. Uracil

———r—————r——7—— 77— 3. Cytosine
0 1 2 8 4 5 min 4. Adenine

4 6 8 min

Based on superspherical NUCLEODUR® this phase features a
high pressure stability, which makes it the perfect choice for pre-
parative separations as well as for LC/MS. Additionally, the high
batch-to-batch reproducibility of NUCLEODUR® NH, enables
reliable analyses especially for routine work.

Ordering information

ID Length —
100 mm 125 mm 150 mm 250 mm

NUCLEODUR® 100-3 NH,-RP particle size 3 um; eluent in column acetonitrile - water

Analytical EC columns

:@ 2mm 760740.20 760741.20

T ABTM ... .[6074246 76073946
EC guard columns*® 4 x 2 mm: 761951.20 4 x 3 mm: 761951.30

NUCLEODUR® 100-5 NH,-RP particle size 5 pm; eluent in column acetonitrile - water

Analytical EC columns
LA e .. L1 A

.. 073040 60732.40.

..[eors146 ... 16073246 .
4 x 3 mm: 761953.30

EC guard columns®  4x2mm: 76195320
NUCLEODUR® 100-5 NH, particle size 5 um; eluent in column n-heptane
Analytical EC columns
:@ 4 mm 760720.40 760722.40
T AT 70072046 TEOT2146 76072246
EC guard columns*® 4 x 3 mm: 761952.30
EC columns in packs of 1, guard columns in packs of 3.

Guard column system

Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm Guard column holder
* Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3) 4/3 (3) 718966

For details of our column systems see page 250.
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NUCLEODUR® columns

NUCLEODUR® SiOH unmodified silica for normal phase - USP L3

Technical data

- Unmodified high purity silica; pore
size 110 A; particle sizes 3 to 50 pm;
pore volume 0.9 mL/g; surface area
(BET) 340 m?/g; pH stability 2-8; me-
tal content < 10 ppm (see page 150)

Key feature
- Totally spherical high purity silica
- Pressure stable up to 600 bar

- Suitable for analytical and preparati-
ve separation of polar and midpolar
compounds

Ordering information
Eluent in column n-heptane

ID Length —

50 mm 125 mm 150

Recommended application

- Polar and midpolar compounds under
normal phase conditions

mm 250 mm

NUCLEODUR® 100-3 particle size 3 ym
Analytical EC columns

=

EC guard columns*

4.6 mm 760170.46 7601

72.46 760173.46

NUCLEODUR® 100-5 particle size 5 ym
Analytical EC columns

— T

ECgu

e

76001246

...180007.40 .
1246 .. r6000746 .
4 x 3 mm: 761967.30

Preparative VarioPrep columns

10 mm
2imm
B LAemm
VP guard courns*

762077100 ........[62078.100
762077210

L 10XBmm76200480
15 x 32 mm: 762330.320

762078210
762075.400

...[682007.100
...182007.210
762007400

| 10X16mm: 762094160

EC and VarioPrep columns in packs of 1, guard columns see below.

Guard column systems

Guard columns for EC columns with ID 2 mm 3 mm 4 mm

4.6 mm Guard column holder

* Column Protection System (pack of) 4/2 (3) 4/3 (3) 4/3 (3)

4/3 (3) 718966

Guard columns for VarioPrep columns with ID 8, 10 mm 16, 21 mm 32,40 m

m > 50 mm

.. 108 @)

2 .....10180@)
718251

1016@) ...1%320)
718256

VP guard column holder

718253

15/50 (1)

718255

For details of our column systems see page 250.
Unmodified NUCLEODUR® bulk material in 10-50 um for self-packing of preparative columns see page 256.
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“ MACHEREY-NAGEL
your partner in HPLC - also online

Besides to this catalog our website provides useful information

- Applications
Database without registration, with more than 3000 free
chromatography applications for your separation task.

- Instruction manuals

General advises for column care and individual column

cleaning are available in the attached instruction manual
or online.

- HPLC troubleshooting
Sometimes during chromatographic separation unex-

pected effects occur. We give advise of possible reasons
and how to avoid or remedy these.

- Flyers, brochures, catalogs
QOur product information is available online as PDF file at
any time.
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NUCLEQSHELL® core-shell silica for HPLC

Core-shell technology

Key feature

5um
0.6 pm T - Solid core of silicon dioxide, homogeneous shell of porous
R silica
- Highest efficiency compared to traditional totally porous
materials
2.7 pm - Pore size 90 A; particle size 2.7 pym (core 1.7 pm) and
3.8um 0.5 um 5 pm (core 3.8 um); specific surface 130 (2.7 um) and
90 (5 um) m?/g lower back pressure enables use on
conventional LC systems
1.7 pm
- Pressure stability 600 bar
0.6 um 1 0.5 um
Demands on HPLC separations are constantly increasing with ,
. - . . . \/N a-1 ki
respect to separation efficiency, detection limits, and the time RS:T(T) T

requirements for each analysis.
Several approaches have been made to achieve fast separa-

tions without losing chromatographic performance. HPLC co-
lumns packed with particles < 2 ym show very high efficiencies

Rs = resolution, a = selectivity (separation factor), ki’ = retention
N = plate number with N « 1/dp, dp = particle diameter

(plates/meter) and allow the use of smaller column sizes with Resolution Rg as function of particle size
the positive side effect of significant solvent saving. However MN Appl. No. 125270

they generate a high back pressure of the mobile phase during Columns: 50 x 4 mm

column runs which requires specifically designed equipment. NUCLEOSHELL® RP 18, 2.7 um

NUCLEODUR® C,5 Gravity, 3 um
NUCLEODUR® C,4 Gravity, 1.8 um

Eluent: acetonitrile — water (60:40, v/v)
Flow rate: 1 mL/min
Temperature: 25°C
Detection: UV, 254 nm

1
Peaks: Re = 2.47
1. Naphthalene 104 bar

2. Ethylbenzene
Rs=2.17
190 bar

1 Rg=1.71
88 bar

22

0.0 0.5 1.0 1.5 20 25 min

2 TLE 0 x
Electron microscopic image of NUCLEOSHELL®

NUCLEOSHELL® silica particles consist of a non-porous solid
core of 1.7 pm diameter and a porous outer shell of 0.5 um thick-
ness. Accordingly the total diameter of the particle is 2.7 um.

Utilizing a proprietary process of synthesis, NUCLEOSHELL®
particles exhibit a distinct narrow particle size distribution (d90/
d10 ~ 1.1). Columns packed with NUCLEOSHELL core shell
particles feature exceptional separation efficiencies with theo-
retical plate numbers easily comparable to totally porous sub 2
micron particles.
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NUCLEQOSHELL® core-shell silica for HPLC

Theoretical column efficiency (optimal conditions)

9

dp L HETP Efficiency L Analysis
Silica [um] [m] [um] [plates/m] [mm] N Rs time
NUGLEOSHELL® 2T K 4 250000 100 25000 2% 0%
1 6.5 154000 150 23000 115% 60 %
1.8 1 4.5 222222 100 22000 105 % 40 %
NUCLEODUR® 8 D 15108333 180 ..20000  100%  60%
5 1 12.5 80000 250 20000 100 % 100 %

Benefits of core-shell technology

Core-shell particles vs. totally porous silica

Y/

With conventional fully porous particles the mass transfer bet-
ween stationary and mobile phase usually results in peak bro-
adening at higher flow rates (C-term in van Deemter equation).
The short diffusion paths in the core-shell particles reduce the

The van Deemter plots demonstrate how efficiency is affected
by flow rate.

In comparison with fully porous silicas, core-shell particles from
various manufacturers maintain the efficiency optimum (max.
plates/m) over a long range of increasing linear mobile phase
velocity.
H=A+ % +C-u
A term = eddy-diffusion, B term = longitudinal diffusion coefficient,
C term = mass transfer coefficient

Short diffusion paths
- Fast mass transfer (term C of Van Deemter equation)

- High flow velocity without peak broadening for fast LC

Narrow particle size distribution (dgo/d1g ~ 1.1)

- Stable packing

High heat transfer

- Minimized influence of frictional heat

- Efficiency of NUCLEOSHELL® ~ 250 000 m™
(HETP ~ 4 um)

dwell time of the analyte molecules in the stationary phase, so

that even at high flow velocities of the mobile phase, optimal
separation results can be obtained.

Van Deemter curves
MN Appl. No. 125500

Column: 50 x 4.6 mm
Eluent: CH3CN - H,0 (70:30, v/v)
Temperature: 25°C
Sample: Acenaphthene
A

Plate height h [um]

NUCLEODUR® C, Gravity, 3 pm
—— Poroshell® 120 EC-C18
— NUCLEODUR® Cs Gravity, 1.8 um
— Ascentis® Express C18
— NUCLEOSHELL® RP 18
— Kinetex® C18

IN)
~d
o
N

6
Linear velocity u [mm/s]

www.mn-net.com | 193



In direct comparison with conventional sub 2 micron phases,
NUCLEOSHELL® columns only generate about 60% of the
back pressure and can be operated with the majority of conven-
tional HPLC systems. In order to develop the maximum perfor-
mance of NUCLEOSHELL® columns, we recommend reducing
extra column voids by using suitable capillaries (< 0.15 mm inner
diameter) and specially adapted detector cells. Moreover detec-
tor settings should be optimized by increasing the measuring
rate or by decrease of the time constant.

q)l_c.r]u
b= Tz
P

Ap = pressure drop, @ = flow resistance (nondimensional), LC = column
length, n = viscosity, u = linear velocity, d» = particle diameter

NUCLEQSHELL® core-shell silica for HPLC

Pressure drop
MN Appl. No. 125510

Column: 50 x 4.6 mm
Eluent: CH3CN - H,0 (70:30, v/v)
Temperature: 25°C
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Core-shell particle technology from MACHEREY-NAGEL is an alternate route to gain highest column efficiency and resolution in

HPLC at short run time, but with moderate back pressure.

Features of NUCLEOSHELL® particles

A criterion for the long-term stability of the column at pH ex-
tremes is the percentage decrease of initial retention and initial
plates, respectively.

The following figure shows a column stability test of
NUCLEOSHELL® RP 18 at mobile phase levels pH 1 and pH 10
compared with three competing phases.

Stability under acidic and basic conditions
MN Appl. Nos. 125520 / 125530

Columns: 50 x 4.6 mm NUCLEOSHELL® RP 18, 2.7 um
50 x 4.6 mm Kinetex® 2.6 um C18
Eluent: acetonitrile — 1 % TFA in water,
pH 1 (50:50, v/v)
Flow rate: 1.3 mL/min
Temperature: 80 °C
Detection: uv, 254 nm
Analyt: anthracene
pH 1
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Columns: 50 x 4.6 mm NUCLEOSHELL® RP 18, 2.7 um
50 x 4.6 mm Ascentis® Express C18, 2.7 um
50 x 4.6 mm Poroshell® 120 EC-C18
50 x 4.6 mm Kinetex® 2,6 um C18
Eluent: 20 mmol/L Na borate — 10 mmol/L NaOH — methanol,
pH 10 (21:49:30, v/v/V)
Flow rate: 1.5 mL/min
Temperature: 40 °C
Detection: uv, 220 nm
Analyt: toluidine

pH 10
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NUCLEOSHELL® core-shell silica for HPLC K4

Columns can be operated at elevated temperatures without loss

Uniformly shaped NUCLEOSHELL® particles combined with op-
in retention, efficiency or peak symmetry.

timized bonding technology safeguard tightly packed columns
for 100 % reproducible results.

Stability test:
Column:

Temperature stability
MN Appl. No. 125400

Efficiency test:

Batch-to-batch reproducibility
MN Appl. No. 125410

50 x 2 mm NUCLEOSHELL® RP 18, 2.7 ym Column: 50 x 4 mm NUCLEOSHELL® RP 18, 2.7 ym
Eluent: A) 10 mmol/L ammonium formate — methanol Eluent: methanol — 25 mmol/L KH,PO,, pH 7 (70:30, v/v)
(9:1, v/v) + 120 pL formic acid, ~ pH 4 Flow rate: 1 mL/min
B) 10 mmol/L ammonium formate — methanol Temperature: 40°C
(1:9, v/Av) + 120 pL formic acid, ~ pH 4 Detection: UV, 254 nm
0-100% Bin 7 min
Flow rate: 0.5 mL/min, Peaks:
Temperature: 100°C 1. Uracil 5. Amitriptyline
Detection: UV, 220 nm 2. Toluene 6. o-Terphenyl
3. Ethylbenzene 7. Triphenylene
Peaks: 5 4. Acenapthene 4
1. Phenol
2. Naphthalene ;
2 3 5 7
l 1
Y o e i Batch 1
- ]
I %\\—% JUJ Batch 2
I —T!
6 é A‘t é é m\n‘ JU U L_J Batch 3

Eluent:

Acetonitrile — water (60:40, v/v)

Flow rate: 0.33 mL/min;
Temperature: 25°C
Detection: UV, 254 nm
Analyte: Anthracene
HETP [um] Asymmetry
Start (t = 0) 5.2 0.98
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NUCLEQSHELL® core-shell silica for HPLC

Peak capacity

Peak capacity
The peak capacity is a measure for the number of sample ana- MN Appl. No. 125540
lytes that can be separated on HPLC columns per time unit. Columns: 100 x 4.6 mm each
Narrow peaks increase the peak capacity and thus the efficiency NUCLEOSHELL® RP 18, 2.7 um
of the analytical column. NUCLEODUR® Cyg Gravity, 1.8 um

NUCLEODUR® C,5 Gravity, 3 um

Eluent: A) acetonitrile, B) water, 40-100 % A in 4 min
~ 280 216 Comparison of peak capacities Flow rate: 1.5 mL/min
g 200 163 t, Temperature: 25°C
g7 10 B No=1+( W) Detection: UV, 230 nm
\g 100
& 50 n.: peak capacity X
0 ty: gradient time Peaks:
5um  3pm  1.8pm 2.7 pym W: peak width (at baseline) 1. Acetophenone
NUCLEODUR®  NUCLEOSHELL® 2. Benzoin
3. Propiophenone 1
. . . 3 4
The example shows, that in comparison with totally porous 4. Butyrophenone
NUCLEODUR® silica (1.8 pm) NUCLEOSHELL® provides 33 % 5. Benzophenone
higher peak capacity. 6. Valerophenone

0 1 2 3 4 min

Max. pressure [bar]  Resolution (4.5)

NUCLEOSHELL?, 2.7um 258 28

'NUCLEODUR®, 1.8pm 450 414

'NUCLEODUR®, 3 pm 214 297
NUCLEODUR®, 5 pm 42 230
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NUCLEOSHELL® core-shell silica for HPLC K4

Loading capacity

NUCLEOSHELL® columns allow reliable quantification in a wide Loading capacity
analytical detection range. Retention time and peak width at Column: 50 x 3 mm NUCLEOSHELL® RP 18, 2.7 um
50 % height remain constant with increasing columns load al- Eluent: acetonitrile — 25 mmol/L KH,PO,, pH 3
though core-shell particles are suspected of showing a slightly (70:30, VAV)
lower loading capacity compared to fully porous silica materials. Flow rate: 0.66 mL/min
Temperature: 30 °C
Normalized column parameters Detection: UV, 285 nm
A Peaks:
1.2 1 1. Valerophenone
11 9 1g
0.8 1
800
Peak width 600
0.6 1 (at 50 % peak height) g
<C 400
0.4 4 Retention time 200 R? = 0.9991
0 . 3 g
0.2 o 2 4 6 8 10
Load on column [ug]
0 T T T T > 0.9 g
0 2 4 6 8 10
Load on column [ug] . , , , ,
0 1 2 3 min

Method transfer of 5 ym particle columns

NUCLEOSHELL® is also available in 5 um particle size to offer
all benefits of core-shell technology to all applications which are
bound to particle size.

Separation of cephalosporin antibiotics
MN Appl. No. 126630

Comparison of 5 um core-shell and totally porous phase 3
Columns: each 100 x 4.6 mm !
A) NUCLEOSHELL® RP 18plus, 5 pm
B) NUCLEODUR® Gravity Cyg, 5 um 2 4
Eluent: methanol — water + 0.1 %
formic acid (35:65, v/v)
Flow rate: 1.3 mL/min
Pressure: 182 bar, 219 bar
Temperature: 25°C
Detection: UV, 254 nm —‘-L

Injection: 4.0 L

0.0 2.5 5.0 7.5 10.0 125 min
Peaks: Ret. time [min] Asymmetry (EP)  Plates (EP)
A B A B A B
1 Cefotaxime 1.30 1.96 . 112 6800 2218
2Ceoiin 214 ars 122 120 Geee w71
3 Cefamandole 6.57 1.25 3367
4Cefalotine 533 1373 13 161 Tse72
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NUCLEOSHELL® phase overview

Overview of NUCLEOSHELL® HPLC phases

Phase Specification Page Characteristic* Stability Structure
A 00000 >
octadecyl, multi-endcapping s LIIJ -
0, i _ =
7.8% C (2.7 pm pgrtlcles) 200 B (¢ pH 1-11, 8 o
6.1% C (5 um particles) suitable for LC/MS T 5
USPL1 e 3
=)
RP 18 C z
,
octadecyl (monomeric), o
0 multi-endcapping pH 2-9 % =
5.7% C (2.7 ym particles) 202 B @@( e oQ SI-05si(CHys
44%C BUMPArticles) s suitable for LC/MS S)—IJ a
USP L1 c =)
RP 18plus i z
A 0@ ¢,
—
phenylhexyl, o
multi-endcapping pH 1-10 & &
45% C (2.7 um particles) 04 B 000 suitable for LG/MS s
USPL11 e a
c =)
Phenyl-Hexyl z
A OO ,
—
0 pentafluorophenyl, % -
multi-endcapping pH 1-9, 0 S
~3% C (2.7 um particles) 206 B 0000 suitable for LO/MS Q3
USP L43 ................................................... o ~
)
PFP C z
A @ e,
m
0 zwitterionic ammonium — sulfonic T pH 2-8.5 5 =
acid 208 B 00000 o oQ
1.3% C (2.7 pmparticles) e suitable for LC/MS g aQ
=)
HILIC c - Z

* A = @ hydrophobic selectivity, B = @ polar/ionic selectivity, C =

steric selectivity
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Application

NUCLEOSHELL® phase overview

Similar phases**

Interactions - retention mechanism

9

overall sophisticated analytical
separations, e.g., analge-

sics, anti-inflammatory drugs,
antidepressants; herbicides;
phytopharmaceuticals; immuno-
suppressants

Kinetex® C18; Cortecs® C18; Raptor® C18;
Accucore® C18; Ascentis® Express C18

hydrophobic
(van der Waals interactions)

CH, x

I3
. Si(CH;); [
/N
H,C »

o \J

overall sophisticated analytical
separations, especially for polar
compounds, e.g., pharmaceuti-
cals like antibiotics, water-solub-
le vitamins, organic acids

Kinetex® XB-C18; Bonshell® ASB-C18;
Raptor® ARC-C18;

hydrophobic
(van der Waals interactions)

)\\/\/\/\/\/\/\/\/\/
e s, oD
o

z
(I"'Hs ¢

*

aromatic and unsaturated com-
pounds, polar compounds like
pharmaceuticals, antibiotics

Ascentis® Express Phenyl-Hexyl;
Kinetex® Phenyl-Hexyl; Accucore® Phenyl-Hexyl;
Ultracore® Phenyl-Hexyl; Poroshell® Phenyl-Hexyl

&
-1t and hydrophobic ozNO

aromatic and unsaturated com-
pounds, phenols, halogenated
hydrocarbons, isomers, polar
compounds like pharmaceuti-
cals, antibiotics

Kinetex® PFP; Ascentis® Express F5;
Accucore® PFP

polar

/\/\@ °
(H bond), . 9

dipole-dipole, v 2
-1t and hydrophobic /\/Q F

hydrophilic compounds such as
organic polar acids and bases,
polar natural compounds

N
. . /\/\N/\/\ &)
ionic / “CH, ng cH

- '3
hydrophilic and electro- HO)K,NYNH

. v
static PO
N

** phases which provide a similar selectivity based on chemical and physical properties
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NUCLEQOSHELL® columns

NUCLEOSHELL® RP 18 nonpolar high density phase - USP L1

Key feature

- Core-shell technology for fast and
efficient HPLC

- Suitable for LC/MS and HPLC at pH
extremes (pH 1-11)

- Superior base deactivation, ideal for
method development

NUCLEOSHELL® RP 18 is based on core-shell silica. A unique
derivatization process generates a homogeneous surface with a
high density of bonded silanes. The following thorough endcap-
ping suppresses any unwanted polar interactions between the
silica surface and the sample, which makes NUCLEOSHELL®
RP 18 particularly suitable for the separation of basic and other

Technical data

- Octadecyl modification, multi-end-
capped; pore size 90 A particle size
2.7 and 5 ym, carbon content 7.8 %
for 2.7 ym, 6.1 % for 5 ym; pH stabili-
ty 1-11; suitable for LC/MS

Recommended application

- Overall sophisticated analytical se-
parations, €.g., analgesics, anti-in-
flammatory drugs, antidepressants;
herbicides; phytopharmaceuticals;
immunosuppressants

ionizable analytes. The extremely reduced silanol activity of the
phase can be demonstrated by applying basic analytes, such
as tricyclic antidepressants. The chromatogram below shows
a sharp elution profile (superior resolution!) of these highly polar
compounds with an excellent asymmetry value for amitriptyline
of 1.12.

Tricyclic antidepressants - comparison of selectivity and resolution
MN Appl. No. 124960

Columns: 50 x 4.6 mm each Peaks:
NUCLEOSHELL® RP 18, 2.7 um 1. Protriptyline
Ascentis® Express C18 2. Desipramine
Kinetex® 2.6 um C18 3. Maprotiline
Poroshell® 120 EC-C18 4. Nortriptyline
Eluent: methanol — acetonitrile — 25 mmol/L KH,PO,, pH 7 5. Doxepin
(22.5:22.5:55, v/v/v) 6. Imipramine
Flow rate: 2 mL/min 7. Amitriptyline
Pressure: 224 bar, 239 bar, 248 bar, 212 bar 8. Clomipramine
Temperature: 40°C 9. Trimipramine
Detection: UV, 220 nm
]
Asymmetry Resolution
(amitriptyline) (8, 9)
NUGLEOSHELL® 112 885
g Ascentis®Bxpress 207 191
1 Kinetex® 1SS DA
Poroshell® 1.05 1.95
] [\ NUCLEOSHELL®
—__ Ascentis®
Kinetex®
Poroshell®
3
/ \\/\
[ T ] L 1 1 1 1 1
0 2 4 6 8 10 12 14 16 18 min
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NUCLEOSHELL® columns k4

NUCLEOSHELL® RP 18 combines innovative silica technology
and excellent surface deactivation, that outperforms conventio-
nal Cyg silicas in terms of efficiency, resolution and speed.

Due to the applied core-shell particle design the back pres-
sure at elevated flow rates remains at a moderate level and
in many cases permits the use of existing HPLC equipment.
NUCLEOSHELL® RP 18 with extended pH stability, low bleed

characteristics in LC/MS applications, and overall robustness is
an ideal tool for method development and routine analyses in
modern HPLC.

The separation of 13 B-lactam antibiotics illustrates how time of
analysis can be shortened to a fractional part by using core-shell
particles without loss of resolution at moderate back pressure.

13 B-lactam antibiotics in less than 3 min 10 12
MN Appl. No. 124940 11 ‘ 13
Columns: 50 x 4 mm NUCLEOSHELL® RP 18, 2.7 um l ‘ ‘
150 x 4 mm NUCLEODUR® G5 Gravity, 5 um 4
Eluent: A) acetonitrile B) 20 mmol/L KH,PO,, pH 3.5 ” T 78 9 ‘ ‘
10% A (0,5 min) = 50 % A in 1.5 min (0.5 min 50 % A) n " ‘ ‘
10% A (8 min) = 50 % A in 9 min (3 min 50 % A) H 5 H ‘ \ J \ ‘ W
Flow rate: 2 mlL/min, 1 mL/min H JJL \UJNLLMU“LJL\U
Pressure: 270 bar, 110 bar BUSSINS —
Temperature: 25°C é é 1‘0 1‘2 ! mm‘
Detection: uv, 220 nm 10
1 11 13
Peaks: 10
1. Amoxicillin 9. Penicillin V 2.5 min
2. Ampicillin 10. Oxacillin 270 bar 6/ 8
3. Cephalexin 11. Cloxacillin
4. Cefotaxime 12. Nafcillin
5. Cefoxitin 13. Dicloxacillin
6. Cefamandole U L}\k
7. Cephalothin = —_—
8. Piperacillin 00 o4 | o8 12 16 20 mn
Ordering information
Eluent in column acetonitrile — water
ID Length —
50 mm 100 mm 150 mm 250 mm EC guard columns*
NUCLEOSHELL® RP 18, 2.7 pm particle size 2.7 pm
Analytical EC columns
L2mm 76318220 76313420 76313620 . LJes1s820
g s R 76313430 76313630 .. 76313830
LAmmo 76318240 76313440 76313640 . 76313830
4.6 mm 763132.46 763134.46 763136.46 763138.30
NUCLEOSHELL® RP 18, 5 pm particle size 5 ym
Analytical EC columns
L2mm 76316220 763154.20 763156.20 763157 .20 76315820
— & 8o e 6315830
63152.40 763158

4.6 mm

763158.30

EC columns in packs of 1, guard columns in packs of 3.

Guard column system

Guard columns for EC columns with ID 2 mm

3 mm

4 mm 4.6 mm Guard column holder

* Column Protection System (pack of) EC 4/2 (3)

4/3 (3)

4/3 (3) 4/3 (3) 718966

For details of the EC column system please see page 250.
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NUCLEQOSHELL® columns

NUCLEOSHELL® RP 18plus C,q phase with polar selectivity - USP L1

Key feature

- Based on core-shell particle technolo-
gy for fast and efficient HPLC

- Hydrophobic C4g phase with distinct
polar selectivity, ideal for method
development

- Excellent performance under highly
aqueous conditions

NUCLEOSHELL® RP 18plus is a C,s modified core-shell silica.
Due to a monomeric bonding chemistry this HPLC phase of-
fers hydrophobic characteristics with distinct polar selectivity.
A special derivatization process generates a medium density
of bonded silanes with reduced steric selectivity compared to
NUCLEOSHELL® RP 18.

Bleeding characterisitics
MN Appl. No. 126640

Column: 50 x 2 mm NUCLEOSHELL® RP 18plus, 2.7 pm

Eluent: A) 0.1 % formic acid in water
B) 0.1 % formic acid in acetonitrile
95% A —= 5% Ain 4.5 min (0.5 min) = 95% Ain
0.5 min (4.5 min)

Flow rate: 0.5 mL/min

Temperature: 25 °C

Detection: MS

NUCLEOSHELL® RP 18

NUCLEOSHELL® RP 18plus
Poroshell® C18
Kinetex® XB-C18 \

Total ion chromatogram (TIC), 50-1000 m/z

Retention time [min]

NUCLEOSHELL® RP 18plus combines superbly hydrophobic
and polar selectivity — so it is a useful tool for method develop-
ment in RP chromatography. Good pH stability and low blee-
ding characteristics make it ideal especially for LC/MS appli-
cations.
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Technical data

- Monomeric octadecyl modification,
multi-endcapped; pore size 90 A,
available particle sizes 2.7 ym and
5 um, carbon content 5.7 % for
2.7 um, 4.4 % for 5 um; pH stability
2-9; suitable for LC/MS

Recommended application

- Overall sophisticated analytical
separations, especially for polar com-
pounds, e.g., pharmaceuticals like
antibiotics, water-soluble vitamins,
organic acids

pH stability of NUCLEOSHELL® RP 18plus
MN Appl. No. 126650

Column: 100 x 4 mm NUCLEOSHELL® RP 18plus, 2.7 um
Eluent pH 1: 1% TFA in water - acetonitrile (50:50, v/v)
Eluent pH 9: 50 mmol/L triethylammonium acetate adjusted to
pH9
Flow rate: for pH 1: 0.8 mL/min, for pH 9: 0.56 mL/min
Temperature: for pH 1: 60 °C, for pH 9: 50°C
Detection: UV, 254 nm
Injection: 1L
pH 1
110%
T 105%
g2
=
5 S 100%
£e
2O
€3
g 95 %
Phenol @‘OH
90 % +-r—r-—r-r-r-r-r-rr-r-r-r-T-r-r-r-rrrrr

0O 4 8 12 16 20 24 28 32 36 40 h

pH9

110%

T 105%
. ©
®>
EE
2 € 100%+L— —\
Q).Q \/w—\
g2

©

O 95%

Anthracene OOO
20% +r—r-r—r—r—r-rrrrrr-r-r+—TTTrTTrrTTTr

0 4 8 12 16 20 24 28 32 36 40 44 48 h

Also a comparison of retention of the glycopeptide antibiotic
vancomycin on several octadecyl modified core-shell phases
underlines the polar selectivity of NUCLEOSHELL® RP 18plus.



NUCLEOSHELL® columns k4

In addition NUCEOSHELL® RP 18plus provides a good stability
under highly aqueous conditions. Even by long term usage or
storage of the phase phase collapse and loss of retention are
hardly observed. The original performance can be regained after
a short regeneration procedure.

Polar selectivity shown for vancomycin
MN Appl. No. 126660
Columns: 50 x 3 mm each
NUCLEOSHELL® RP 18plus, 2.7 pm
NUCLEOSHELL® RP 18, 2.7 um

Kinetex™ 2.6 um C18 Phase collapse and regeneration

Eluent: water — methanol — acetonitrile — glacial acetic acid
(100:8:2:0.3, VA/AA) adjusted to pH 3.2 with sodium MN Appl. No. 126670
hydroxide solution Column: 100 x 4 mm NUCLEOSHELL® RP 18plus, 2.7 um
Flow rate: 0.9 mL/min Eluent: 20 mmol/L KH,PO,, pH 2.6
Temperature: 35°C Flow rate: 0.5 mL/min
Detection: UV, 240 nm Temperature: 20 °C
Injection: 10 pL Detection: UV, 215 nm
Injection: 0.5 L
168 h
storage 30 min
in water regeneration
New
column
Fumaric acid
e}
OH
Ho)]\/\,(
O
0 i 2 s 4 5 min
L B O L L L
0 1 2 3 4 5 6 min
Ordering information
Eluent in column acetonitrile — water
ID Length —
50 mm 100 mm 150 mm 250 mm EC guard columns*
NUCLEOSHELL® RP 18plus, 2.7 um particle size 2.7 ym
Analytical EC columns
_.2mm 6323220 76323420 76323620 .. [6323820
—T1a o 76320230 76323430 76320630 o (8323830
. Amm 76823240 ..o 76323440 ..o 76323640 ..o ..100238.30
4.6 mm 763232.46 763234.46 763236.46 763238.30
NUCLEOSHELL® RP 18plus, 5 pm particle size 5 ym
Analytical EC columns
~2mm 763252.20 763254.20 763256.20 763257.20 76325820
:@ ..2mm 763252.30 ... 103254.30 ...103256.30 ...103257.30 0025830
4mm 763252.40 63254.40 63256.40 63257.40 . 763258.30
4.6 mm 763252.46 763254.46 763256.46 763257.46 763258.30
EC columns in packs of 1, guard columns in packs of 3.
Guard column system
Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm Guard column holder
* Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3) 4/3 (3) 718966

For details of the EC column system please see page 250.
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NUCLEQOSHELL® columns

NUCLEOSHELL® Phenyl-Hexyl nonpolar high density phase - USP L11

Key feature

- Based on core-shell particle technolo-
gy for fast and efficient HPLC

- Hydrophobic phase with alternative

Technical data

- Phenyl-Hexyl modification, multi-end-
capped; pore size 90 A particle size
2.7 um; carbon content 4.5 %; pH
stability 1-10; suitable for LC/MS

Recommended application

- Aromatic and unsaturated com-
pounds, polar compounds like phar-
maceuticals, antibiotics

selectivity compared to classical Cqg
modifications

- Separation principle based on 2 reten-
tion mechanisms: -1t interactions and
hydrophobic interactions

Phenyl-Hexyl modified phases offer an excellent separation ef-
ficiency especially for aromatic and unsaturated compounds
with electron-withdrawing groups. The combination of hydro-

and pH stability from 1 to 10.

Bleeding characteristics of NUCLEOSHELL® Phenyl-Hexy!

MN Appl. No. 126400

Columns: 50 x 2 mm each
phobic and -1t interactions results in an alternative and inte- NUCLEOSHELL® Phenyl-Hexyl, 2.7 um
resting selectivity profile compared to C4g or Cg modifications. Kinetex® Phenyl-Hexyl
NUCLEOSHELL® Phenyl-Hexyl is based on a unique surface Eluent: A) acetonitrile, B) water
bonding chemistry - therefore it is suitable for LC/MS due to 5-95% A in 25 min
low bleeding characteristics and offers high temperature stability Flow rate: 0.2 mL/min

Temperature: 25°C

Detection: MS

Stability of NUCLEOSHELL® Phenyl-Hexyl at pH 10

cps
MN Appl. No. 126420
Column: 50 x 4 mm NUCLEOSHELL® Phenyl-Hexyl, 2.7 um
Eluent: acetonitrile — 50 mmol/L TEA pH 10 1028
(60:40, v/v); pH of the mixture 10.4
Flow rate: 1 mL/min
Temperature: 40°C 8 5.0e7
Detection: UV, 254 nm o T AT T e T T2 T e T T
Injection: 1L
The pyridine-phenol test shows that NUCLEOSHELL® Phe-
Peaks: nyl-Hexyl provides a symmetrical peak for pyridine and higher
1. Phenol 1 resolution in comparison to other core-shell based Phenyl-Hexyl
2. Naphthalene 2 phases, which underlines the excellent base deactivation.
3. Anthracene
Pyridine-phenol test of NUCLEOSHELL® Phenyl-Hexy!
MN Appl. No. 126410
L Goohh Columns: 50 x 2 mm each
: : : : ‘ NUCLEOSHELL® Phenyl-Hexyl, 2.7 um
0 1 2 min Kinetex® Phenyl-Hexyl
) Ascentis® Express Phenyl-Hexyl
" Relative plate numbers Eluent: acetonitrile — water (70:30, v/v)
100 Flow rate: 0.3 mL/min 1
Temperature: 40°C
80 Detection: uv, 254 nm
o Injection: 0.2 L
o o 0 0 w0 50‘ o ‘h‘ Peaks:
1. Pyridine 5
NUCLEOSHELL® Phenyl-Hexyl is a robust phase with an al- 2. Phenol
ternative RP selectivity for aromatic and unsaturated analytes
compared to classical Cg / Cg phases — it is an additional and
useful tool for all chromatography users.
oo a5 T 4e ‘mm‘
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NUCLEOSHELL® columns k4

Comparing the separation of sulfonamides on NUCLEODUR® Phenyl-Hexyl with different particle sizes
MN Appl. No. 125860

Columns: 150 x 3 mm each 5
NUGLEOSHELL® Phenyl-Hexyl, 2.7 um 23 7
NUCLEODUR® Phenyl-Hexyl, 1.8 pm 1 4 6
NUCLEODUF{TJ Phenyl-Hexyl, 3 um 26326—»
NUCLEODUR® Phenyl-Hexyl, 5 um

Eluent: A) methanol
B) 0.1 % formic acid in water
20-80% A in 10 min {

Flow rate: 0.56 mL/min i

Temperature: 40°C R,
Detection: UV, 254 nm «16.03->|
Injection: 0.5 L

Peaks: On NUCLEOSHELL® Phenyl-Hexyl L

1. Sulfadiazine the resolution of the last two peaks is

2. Sulfachlorpyridazine higher than on the fully porous 1.8 pm R,

3. Sulfapyridine NUCLEODUR® Phenyl-Hexyl. < 16.83 >
4. Sulfamerazine

5. Sulfadimidine

6. Sulfathiazole

7. Sulfadimethoxine ‘,\J L} L L_JL

0 2 4 6 8 min
The separation of sulfonamides proves the scalability from ful- Thus, method transferability between NUCLEODUR® and
ly porous NUCLEODUR® to NUCLEOSHELL® Phenyl-Hexyl. NUCLEOSHELL® is guaranteed, either for speeding up your
Hereby the core-shell silica exhibits identical selectivity, narrower methods or scaling up for preparative requirements.
peaks and slightly shorter retention under the same conditions.
Ordering information
Eluent in column acetonitrile — water
ID Length —
50 mm 100 mm 150 mm EC guard columns*
NUCLEOSHELL® Phenyl-Hexyl, 2.7 pm particle size 2.7 ym
Analytical EC columns
2mm 763732.20 763734.20 763736.20 763738.20
 3mm 76373230 76373430 76373630 76373830
e S R rearzza0 rearaaa0 rearzea0 T earean
4.6 mm 76373246 76373446 76373646 76373830
EC columns in packs of 1, guard columns in packs of 3.
Guard column system
Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm Guard column holder
* Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3) 4/3 (3) 718966

For details of the EC column system please see page 250.
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NUCLEQOSHELL® columns

NUCLEOSHELL® PFP hydrophobic pentafluoropheny! phase - USP L43

Technical data

- Phase with pentafluorophenylpropyl
modification, multi-endcapping; pore
size 90 A, particle size 2.7 um; car-
bon content ~ 3 %; pH stability 1-9;
suitable for LC/MS

Key feature

- Core-shell technology for fast and
efficient HPLC

- Hydrophobic phase with alternative
selectivity in comparison to classical
C4g modifications

- Separation principle based on 4 reten-
tion mechanisms (polar interactions (H
bonds), dipole-dipole, Tt-11, hydropho-
bic interactions)

Orthogonality in selectivity

Fluorinated stationary phases in HPLC have gained increasing
interest over the last years. Most common representative of flu-
orinated silica phases is the pentafluorophenyl modification (PFP

Recommended application
- Aromatic and unsaturated com-

pounds, phenols, halogen com-
pounds, isomers, polar compounds
like pharmaceuticals, antibiotics;
strong retention of basic compounds

Stability of NUCLEOSHELL® PFP at pH 1
MN Appl. No. 125560

Columns: 100 x 4.6 mm NUCLEOSHELL® PFP, 2.7 pm
or Fs). Especially the orthogonal selectivity compared to traditi- 100 x 4.6 mm Kinetex® PFP, 2.6 um F5
onal alkyl phases widens the scope in analytical HPLC. Thus Eluent: acetonitrile — 0.5 % TFA, pH 1 (50:50, vA)
NUCLEOSHELL® PFP offers an excellent selectivity especially Flow rate: 1.3 mL/min
for highly polar analytes, aromatic and unsaturated compounds, Temperature: 60°C
phenols or halogenated hydrocarbons. Detection: UV, 254 nm
While a typical C,g phase just provides hydrophobic interactions Sample: ethylbenzene

120 NUCLEOSHELL® PFP

between stationary phase and analyte NUCLEOSHELL® PFP
offers four different retention mechanisms: polar interactions (H
bonds), dipole-dipole interactions, m- interactions and hydro-
phobic interactions. Especially the pronounced ion exchange
capacity and distinct steric selectivity are typical for the charac-
ter of fluorinated phases.

100

80

60 -

40 |

20 -

Mg e PSRN

& % initial retention

+ % initial plates

B-Blockers - orthogonal selectivity of NUCLEOSHELL® PFP
MN Appl. No. 125610

Columns: 100 x 4.6 mm ;
NUCLEOSHELL® RP 18, 2.7 um
NUCLEOSHELL® PFP, 2.7 pm 1
Eluent: A) acetonitrile + 0.1 % formic acid
B) 0.1 % formic acid
10-35% A in 2.5 min, 35-50 % A in 2 min
Flow rate: 1.7 mL/min
Temperature: 25 °C
Detection: UV, 280 nm
Peaks:
1. Atenolol 4. Labetalol
2. Pindolol 5. Alprenolol

2000
Column volumes

4000

6000

3. Metroprolol 6. Propranolol
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NUCLEOSHELL® columns k4

Methylacetophenones
MN Appl. No. 125590
Columns: 100 x 4.6 mm NUCLEOSHELL® PFP, 2.7 pm
250 x 4 mm NUCLEODUR® PFP, 5 pm
100 x 4.6 mm Kinetex® 2.6 um F5
Eluent: Methanol — water (35:65, v/v)
Flow rate: 1.5 mL/min, 3 mL/min, 1 mL/min, 1.5 mL/min
Temperature: 35°C 5

Detection: UV, 254 nm
Peaks:
1. o-Methylacetophenone
2. p-Methylacetophenone
3. m-Methylacetophenone 2 )
3
Kinetex® F5, 1.5 mL/min 1| 3

3
NUCLEOSHELL® PFP
3 mL/min |
NUCLEOSHELL® PFP, 1.5 mL/min
T T T 1
0 5 10 min
NUCLEODUR® PFP, 1 mL/min
‘ T T ‘ T T ‘ T T ‘ T T ‘ T T
0 10 20 30 40 min

NUCLEOSHELL® PFP combines the benefits of core-shell technology, high stability, and orthogonal selectivity. Thus it is a useful
complementary tool for highly efficient separations especially of isomers, halogenated, aromatic and / or polar compounds.

Ordering information
Eluent in column acetonitrile — water

ID Length —
50 mm 100 mm 150 mm EC guard columns*

NUCLEOSHELL® PFP, 2.7 um particle size 2.7 pm

Analytical EC columns
2 mm 763532.20 763534.20 763536.20 763538.20

76353230 763536.30 o 8893830

763532.46 763536.46 763538.30
EC columns in packs of 1, guard columns in packs of 3.
Guard column system
Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm Guard column holder
* Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3) 4/3 () 718966

For details of the EC column system please see page 250.
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NUCLEOSHELL® HILIC zwitterionic phase

Key feature

- Core-shell technology for fast and
efficient HPLC

- Ideal for reproducible and stable chro-
matography of highly polar analytes

- Very short column equilibration times

Hydrophilic interaction chromatography

RPC

Hydrophilic interaction chromatography (HILIC) is a separation
technique using polar stationary phases and organic-aqueous
mobile phases. A minimum water content of at least 2 % is in-
dispensable to provide a permanent water layer between the
adsorbent surface and the organic fraction of the mobile phase.
The sample molecules become separated in a partition chro-
matography, in which polar analytes are more strongly retained
than neutral, less hydrophilic compounds. Consequently, increa-
sing the aqueous part in the mobile phase will diminish retenti-
on of the polar sample constituents. In this way HILIC behaves
inverse to classical RP chromatography. The particular retention
profile of HILIC enables the chromatography of very polar and
often small molecules, which won’t show any retention on Cg or
Cyg reversed phases.

Ultra-fast separations at moderate back pressure

NUCLEOSHELL® HILIC is a core-shell technology based sta-
tionary phase with a covalently bonded 3-N,N-dimethylamino-
propane sulfonic acid ligand (pat. p nd.). The betaine character
of the strong ion-exchanger results in full charge balancing and
facilitates fast equilibration times.

CH,
,\; P VN
® \
CH,

o
n S0,°

208 | www.mn-net.com

Technical data

- Ammonium - sulfonic acid modified
silica; pore size 90 A particle size
2.7 ym; carbon content 1.3 %;
pH stability 2-8.5; suitable for LC/MS

NUCLEQOSHELL® columns

Recommended application

- Hydrophilic compounds such as
polar organic acids and bases, polar
natural compounds, nucleosides,
oligonucleotides, amino acids, pep-
tides, water-soluble vitamins

Good separation of polar compounds like the physiologically
important substances creatine and creatinine can be achieved
on NUCLEOSHELL® HILIC as well as on NUCLEODUR® HILIC,
1.8 um at similar retention, but much lower back pressure.

Separation of creatine and creatinine
MN Appl. No. 124990

Columns: 50 x 4 mm NUCLEOSHELL® HILIC, 2.7 um
50 x 4 mm NUCLEODUR® HILIC, 1.8 pm

Eluent: acetonitrile — 10 mmol/L ammonium acetate, pH 4.0
(90:10, V/v)

Flow rate: 1.7 mL/min

Pressure: 129 bar
180 bar

Temperature: 25°C !

Detection: UV, 210 nm

Peaks:

1. Creatinine

2. Creatine

The following chromatograms show the method transfer from
a fully porous 3 um HILIC phase to 2.7 um core-shell silica with
equal selectivity features.

Run time has been cut down to 1 min. Column back pressure

remains modest < 400 bar, while solvent demand is reduced to
less than 35 %.



NUCLEOSHELL® columns k4

Separation of catecholamines
MN Appl. No. 125440

Columns: 100 x 4 mm NUCLEOSHELL® HILIC, 2.7 um
100 x 4 mm NUCLEOSHELL® HILIC, 2.7 um
1 min 250 x 4 mm NUCLEODUR® HILIC, 3 pm
4mt 4.5 min Eluent: acetonitrile — 100 mmol/L ammonium formate,
2 4smL 12 min
’ 12mL  (solvent pH3.2 (.80:20' V/V). }
; consumption Flow rate: 4 mL/min, 1 mL/min, 1 mL/min
per run) Pressure: 395 bar, 95 bar, 116 bar
1 2 Temperature: 25°C
Detection: UV, 280 nm
2
Peaks:
4 1. DOPAC 5. Norepinephrine
2. Serotonin 6. DOPA
o © 3. Dopamine 7. DOPS
6 4. Epinephrine
4
6
7
Core-shell
Fully porous /L
5 | | | | : | | | " | =

Core-shell silica: separation in 1 min pressure < 400 bar

NUCLEOSHELL® HILIC provides stable and reproducible chromatography, comprising all the benefits of a state-of-the-art core-shell

silica.

Ordering information

Eluent in column acetonitrile — water

ID Length —
50 mm 100 mm 150 mm EC guard columns*
NUCLEOSHELL® HILIC, 2.7 pm particle size 2.7 pm
Analytical EC columns
...... emm ... 6833220 7683420 7683620 76383820
:@ ...... LU 76333230 o 76333430 o 76333630 .o d 990880
...... AINM esesed OODIDA0 i OODORDO ik ODDDOAD i OOOIBBO s
4.6 mm 763332.46 763334.46 763336.46 763338.30
EC columns in packs of 1, guard columns in packs of 3.
Guard column system
Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm Guard column holder
* Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3) 4/3 (3) 718966

For details of the EC column system please see page 250.
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“ MACHEREY-NAGEL
Column Protection System

The guard column system for HPLC / UHPLC from MN
- |deal protection for your analytical main column:
significant increase in column lifetime

- Minimized void volume:
suitable also for ultra fast HPLC (UHPLC)

- Special ferrules:
pressure stability up to 1300 bar (18850 psi)

- Cartridges filled with NUCLEODUR®, NUCLEQOSIL® and
NUCLEOSHELL® HPLC adsorbents.

- Universal screw-on guard column holder system
- Suitable for all analytical HPLC columns with 1/16* fittings
Further information on page 251.
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Benefits of NUCLEOSIL® silica

- High efficiency due to narrow particle size distribution

- High separation performance due to optimized binding
techniques

- High chemical and mechanical stability
- High load capacity and recovery rates
- High reproducibility from lot to lot

Physical properties of unmodified NUCLEOSIL® materials

Key feature
- NUCLEOSIL® is a family of totally porous spherical silicas.

They feature a very pure and uniform SiO, structure and
have gained wide acceptance as routine chromatographic
packings for very different fields of modern chromatogra-

phy.

- One of the first spherical silicas used in HPLC
- Developed in the early seventies, it became a world-

renowned HPLC packing

- Absolutely reliable choice for routine analyses

- Largest variety of modified HPLC silicas available

- pH stability 2-8 (for NUCLEOSIL® 100-5 C;5 AB 1-9)

- Due to its particle sizes NUCLEOSIL® finds application in

analytical as well as in preparative columns.

Physical properties

NUCLEOSIL® is manufactured with different pore diameters (50,
100, 120, 300, 500, 1000 and 4000 /&) and particle sizes from
3 um (only NUCLEOSIL® 50, 100 and 120) to 10 pm with very
narrow fractionation. All narrow-pore NUCLEOSIL® packings
are stable up to 500 bar (7 250 psi), the wide-pore NUCLEOSIL®
silicas are stable up to 300 or 400 bar (4 200 or 5600 psi).

Phase Pore size Pore volume Surface (BET) Density Pressure stability*
NUCLEOSIL® 50 50 A 0.8 mL/g 420 m?/g 0.45 g/mL 500 bar
NUCLEOSIL® 100 100A  Amlg 850 m%g 036 g/mL 500 bar
neLEost® 20 20A T s 200 'l 0559/ 500 bar
NUCLEOSIL® 300 300 A 0.8 mL/g 100 m%/g 0.45 g/mL 400 bar
NUCLEOSI® 500 5004 08 sl 045 g/mL a0 bar
NUCLEOSIL® 1000 1000 A 0.8 ml/g 25 m?/g 0.45 g/mL 300 bar
NUCLEOSIL® 4000 4000 A 0.7 mlg 10 m?/g 0.48 g/mL 300 bar

* Maximum packing pressure of NUCLEOSIL® bulk packings

NUCLEOSIL® modifications

- NUCLEOSIL® packings are available as unmodified silica or
with numerous chemically bonded phases: RP phases like
Ci AB, C4g HD, C;g Nautilus, C,g, C4g €c, Protect I, Cg HD,
Cs ec, Gg, Gy, G, and CgH5 separate mainly by hydrophobic
interactions (van der Waals forces). The less polar the sample
molecules, the more they are retained — the more polar the
sample, the weaker are the hydrophobic interactions and
consequently the retention times are shorter.

- Phases with chemically bonded polar groups such as CN,
NH,, N(CH,),, OH show selective separation properties.
Due to the availability of different functional groups it is pos-

sible to vary the chemical characteristics of the surface and
consequently the adsorption characteristics of the stationary
phase.

- Silica-based ion exchangers (NUCLEOSIL® SA and SB) are
stable from pH 2 to 8 and do not swell. Compared to re-
sin-based ion exchangers they offer the advantage of cons-
tant permeability, even when the ionic strength and/or pH of
the eluent are changed. The separation can be influenced by
— the type of buffer
— the ionic strength and
— the pH value.

A tabular overview of NUCLEOSIL® phases can be found on page 212.

www.mn-net.com | 211



Overview of NUCLEOSIL® HPLC phases

NUCLEOSIL® phase overview
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NUCLEOSIL® phase overview &

Overview of NUCLEOSIL® HPLC phases

Phase Specification Page  Stability Interactions Structure
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Polar NUCLEOSIL® phases and NUCLEOSIL® ion exchangers
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NUCLEOSIL® columns

NUCLEOSIL® octadecyl phases (C1s)
NUCLEOSIL® standard octadecyl phases - USP L1

Technical data

- Nonpolar phases

- pH stability at 20 °C: 2-8

- carbon content depending on pore size (see
table)

—(CHy)7—CHs

NUCLEOSIL® C;g HD - USP L1

Technical data

- Nonpolar hydrophobic high density phases;
monomeric modification

- pH stability 2-9

—(CH,)7—CH;

NUCLEOSIL® C45 AB - USP L1

Technical data

- Crosslinked hydrophobic phase; polymeric
modification; inert towards acidic and basic
substances with high affinity for silica

- pH stability 1-9

—(CHy)17—CH;,

NUCLEOSIL® C,4 Nautilus - USP L60

Technical data
- Stable in 100 % agueous eluents
~(CHz)i7—CH, - Carbon content 16 %

- Interesting polar selectivity features; very
good base deactivation

All NUCLEOSIL® octadecy! phases are endcapped.

- Corresponding NUCLEODUR® phases see

C;g ec page 181

- Carbon content 20 %
- Corresponding NUCLEODUR® phases see

C,g Gravity page 158

- Carbon content 25 %; distinct steric selec-

tivity

- Corresponding NUCLEODUR® phases see

Cig Isis page 164

- Corresponding NUCLEODUR® phases see

C;g PolarTec page 168

Custom-packed columns with different column dimensions are available on request.

Ordering information

Eluent in column acetonitrile — water

ID Length —
100 mm 125 mm 150 mm 250 mm EC guard columns*

NUCLEOSIL® 50-5 Cg4 €C particle size 5 um, pore size 50 A, endcapped, 14.5 % C
Analytical EC columns
:@ 4.6 mm 720098.46 721473.30
NUCLEOSIL® 100-3 Cy5 particle size 3 um, pore size 100 A, endcapped, 15 % C
Analytical EC columns
:@ 4 mm 720150.40 720133.40 721022.30

e e S e S e o iomag
NUCLEOSIL® 100-5 C;5 particle size 5 pm, pore size 100 A, endcapped, 15 % C
Analytical EC columns

B, 720002.20 72001420 .. 721074.20 o
:@ 3 mm 720002.30 720014.30 721074.30

R A S oooan s S iovaag

e P PO T oisnae O P P iaraag
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NUCLEOSIL® columns K4

Ordering information

Eluent in column acetonitrile — water

ID Length —
100 mm 125 mm 150 mm 250 mm EC guard columns*
NUCLEOSIL® 100-7 C45 particle size 7 um, pore size 100 A, endcapped, 15 % C
Analytical EC columns
:@ 1L e e e 720018.40
4.6 mm 720951.46 720110.46 720018.46
NUCLEOSIL® 100-10 C5 particle size 10 um, pore size 100 A, endcapped, 15 % C
Analytical EC columns
:@ Ammo e e e 720023.40
4.6 mm 720701.46 720140.46 720023.46
NUCLEOSIL® 120-3 C5 particle size 3 um, pore size 120 A, endcapped, 11 % C
Analytical EC columns
] AT TOMSAD TR0 TR0 TEOTSE
4.6 mm 720149.46 720040.46 20740.46 720055.46 721075.30
NUCLEOSIL® 120-5 C,5 particle size 5 um, pore size 120 A, endcapped, 11 % C
Analytical EC columns
—Ta A L T0st0 70440 72107080
4.6 mm 720051.46 720730.46 720041.46 721070.30
NUCLEOSIL® 120-7 C5 particle size 7 pm, pore size 120 A, endcapped, 11 % C
Analytical EC columns
:@ 4 mm 720042.40
NUCLEOSIL® 120-10 C44 particle size 10 pm, pore size 120 A, endcapped, 11 % C
Analytical EC columns
:@ AT e e e 720043.40 |
4.6 mm 720043.46
NUCLEOSIL® 100-3 Cy5 HD nparticle size 3 ym, pore size 100 A, 20 % C
Analytical EC columns
—Ta Ao L1 T R 72119630
4.6 mm 720191.46 720193.46 721196.30
NUCLEOSIL® 100-5 Cy5 HD nparticle size 5 ym, pore size 100 A, 20 % C
Analytical EC columns
—Tg A L esed0 . 7028040 72107280
4.6 mm 720296.46 720294.46 720280.46 721072.30
NUCLEOSIL® 100-5 C,3 AB particle size 5 um, pore size 100 A, 25 % C
Analytical EC columns
—Ta A L TEesA0 . 7040 72107330
4.6 mm 720935.46 720305.46 720936.46 721073.30
NUCLEOSIL® 100-3 C45 Nautilus particle size 3 pm, pore size 100 A, 16 % C
Analytical EC columns
e e LN L TEAT2A0 R 72160930
4.6 mm 720472.46 720471.46 721649.30
NUCLEOSIL® 100-5 C,5 Nautilus particle size 5 pm, pore size 100 A, 16 % C
Analytical EC columns
:@ L B 72048040 e 720431.40 | 12113330
4.6 mm 720430.46 720431.46 721133.30
Guard column system
Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm Guard column holder
* Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3) 4/3 (3) 718966

EC columns in packs of 1, guard columns in packs of 3. For details of our column systems see page 250.
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NUCLEOSIL® columns

NUCLEOSIL® octadecyl phases (Cg) wide pore octadecyl phases - USP L1

Technical data

- Many biologically interesting molecules can - These materials can also be used for size
not be separated using conventional narrow exclusion chromatography (SEC).
pore silicas with pore sizes of about 100 A.
This is why MACHEREY-NAGEL offers a
complete line of wide pore packings with
pore sizes of 300, 500, 1000 and 4000 A

—(CHy)17—CHg

All NUCLEOSIL® octadecyl phases are endcapped.
Custom-packed columns with different column dimensions are available on request.

Ordering information
Eluent in column acetonitrile — water

ID Length —
250 mm EC guard columns*

NUCLEOSIL® 300-5 C5 particle size 5 um, pore size 300 A, endcapped, 6.5 % C
Analytical EC columns

— T8 A L . 708540 72108530
4.6 mm 720065.46 721085.30

NUCLEOSIL® 500-7 Cy5 particle size 7 pm, pore size 500 A, endcapped, 2 % C
Analytical EC columns

:@ 4.6 mm 720074.46

NUCLEOSIL® 1000-7 C4g particle size 7 um, pore size 1000 A, endcapped, ~ 1% C
Analytical EC columns

:@ 4.6 mm 720077.46

EC columns in packs of 1, guard columns in packs of 3.

VarioPrep preparative HPLC columns with NUCLEOSIL® packing material on request.

NUCLEOSIL® 100 Protect | special RP phase with protective polar group

Technical data
- RP phase with pronounced hydrophilic properties - Endcapped
- Monomeric coating - Carbon content 11 %

Ordering information
Eluent in column acetonitrile — water

ID Length —
125 mm 150 mm 250 mm EC guard columns*

NUCLEOSIL® 100-5 Protect | particle size 5 ym, pore size 100 A
Analytical EC columns

— T8 AT 72017540 R 72017040 725780
4.6 mm 720175.46 720174.46 720170.46 721157.30

Guard column system

Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm Guard column holder

* Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3) 4/3 () 718966

EC columns in packs of 1, guard columns in packs of 3. For details of our column systems see page 250.
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NUCLEOSIL® columns K4

NUCLEOSIL® octyl phases (Cg) NUCLEOSIL® standard octyl phases - USP L7

Technical data Recommended application
- Nonpolar phases for RP and ion-pairing - Separation of moderately to highly polar
_(CHy,—GH, chromatography (Wgter—soluble) compounds: steroidg, nucle-
- Endcapped and non-endcapped modifica- osides, cyclodextrins, pharmacological plant
tions available; pH stability at 20 °C: 2-8 constituents
- Carbon content depending on pore size (see + Corresponding NUCLEODUR® phases see
table) Cg ec page 183

Ordering information
Eluent in column acetonitrile — water

ID Length —
125 mm 150 mm 250 mm EC guard columns*

NUCLEOSIL® 100-5 Cg ec particle size 5 ym, pore size 100 A, endcapped, 9% C
Analytical EC columns

:@ 4.6 mm 720165.46 721096.30

NUCLEOSIL® 100-5 Cg particle size 5 ym, pore size 100 A, not endcapped, 8.5 % C
Analytical EC columns

— T3 AT 2000140 72001340 72119480
4.6 mm 720001.46 720990.46 720013.46 721194.30

NUCLEOSIL® 100-7 Cg particle size 7 um, pore size 100 A, not endcapped, 8.5 % C
Analytical EC columns

:@ 4.6 mm 720017.46

NUCLEOSIL® 100-10 Cg particle size 10 um, pore size 100 A, not endcapped, 8.5 % C
Analytical EC columns

:@ o ) e 720022.40
4.6 mm 720022.46

NUCLEOSIL® 120-3 Cg particle size 3 ym, pore size 120 A, not endcapped, 6.5 % C
Analytical EC columns

:@ A 720071.40 e ..121093.30
4.6 mm 720071.46 . 721093.30

NUCLEOSIL® 120-5 Cq particle size 5 pm, pore size 120 A, not endcapped, 6.5 % C
Analytical EC columns

:@ A 72008040 720052.40 _.rewesso
4.6 mm 720050.46 720735.46 720052.46 721095.30

NUCLEOSIL® 300-5 Cg particle size 5 um, pore size 300 A, not endcapped, ~ 3% C
Analytical EC columns

:@ 4.6 mm 720062.46 721061.30

EC columns in packs of 1, guard columns in packs of 3.

Custom-packed columns with different column dimensions are available on request.

Guard column system
Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm Guard column holder

* Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3) 4/3 (3) 718966

EC columns in packs of 1, guard columns in packs of 3. For details of our column systems see page 250.
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NUCLEOSIL® columns

NUCLEOSIL® octyl phases (Cg) NUCLEOSIL® Cg HD - USP L7

Technical data Recommended application
- Nonpolar high density phases; monomeric - Separation of moderate to strong polar (water
—(CHy);—CH, modification; endcapped; carbon content soluble) analytes like steroids, cyclodextrines,
13% pharmalogical plant ingredients

- Corresponding NUCLEODUR® phases see
Cg Gravity page 158

Ordering information
Eluent in column acetonitrile — water

ID Length —
125 mm 150 mm 250 mm EC guard columns*

NUCLEOSIL® 100-5 C4 HD particle size 5 ym, pore size 100 A
Analytical EC columns
:@ 4 mm 720196.40 721071.30

4.6 mm 720194.46 720196.46 721071.30
EC columns in packs of 1, guard columns in packs of 3.
Custom-packed columns with different column dimensions are available on request.
Guard column system
Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm Guard column holder
* Column Protection System (pack of) EC 4/2 () 4/3 (3) 4/3 (3) 4/3 (3) 718966

EC columns in packs of 1, guard columns in packs of 3. For details of our column systems see page 250.

Beside analytical HPLC columns we also produce VarioPrep columns (see page 252) for preparative applications.
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NUCLEOSIL® columns K4

NUCLEOSIL® butyl phases (C,) - USP L26

Technical data

- Endcapped phases for RP and ion-pairing
chromatography
—(CHz);—CH; m oA, .
- pH stability at 20 °C: 2-8; carbon content ~
2%
- Retention times are shorter than on Cg and
Cqg phases

Ordering information

Eluent in column acetonitrile — water

Recommended application

- For separation of macromolecules and hy-
drophobic substances

- For butyl phases for biochemical separations
please refer to page 241

ID Length —
250 mm EC guard columns*
NUCLEOSIL® 120-5 C, particle size 5 pm, pore size 120 A
Analytical EC columns
:@ 4.6 mm 720096.46 721083.30
NUCLEOSIL® 300-5 C, particle size 5 pm, pore size 300 A
Analytical EC columns
:@ e T ettt 720059.40 12191680
4.6 mm 720059.46 721916.30
EC columns in packs of 1, guard columns in packs of 3.
Guard column system
Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm Guard column holder
* Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3) 4/3 (3) 718966

NUCLEOSIL® dimethyl phase (C.,) - USP L16

Technical data
- Non-endcapped phase for RP and ion-pai-
ring chromatography

- pH stability at 20 °C: 2-8; carbon content
3.5%

—(CHa),

Ordering information
Eluent in column acetonitrile — water

- Retention times are much shorter than for
the other RP phases

ID Length —
250 mm EC guard columns*
NUCLEOSIL® 100-7 C, particle size 7 pm, pore size 100 A
Analytical EC columns
4.6 mm 720089.46 721030.30

g

EC columns in packs of 1, guard columns in packs of 3. For details of our column systems see page 250.
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NUCLEOSIL® columns

NUCLEOSIL® phenyl phases (CgHs) - USP L11

Technical data Recommended application
- Relatively nonpolar, non-endcapped phases - Separation of moderately polar compounds

for RP and ion pairing chromatography

- Polarity similar to Cg, but with different selec-
_(CH2)3_© tivity for PAHSs, polar aromatics, fatty acids
etc.

- pH stability at 20 °C: 2-8; carbon content
8%

Ordering information
Eluent in column acetonitrile — water

ID Length —
250 mm

*

EC guard columns

NUCLEOSIL® 100-5 C4Hs5 particle size 5 pm, pore size 100 A, not endcapped
Analytical EC columns

:@ 4.6 mm 720956.46 721137.30
NUCLEOSIL® 100-7 CgHs particle size 7 pm, pore size 100 A, not endcapped
Analytical EC columns
:@ AL L 720019.40
4.6 mm 720019.46
NUCLEOSIL® diol phases - USP L20
Technical data
—(CHy)s— O—CH,— CH—CH, - Dihydroxypropyl modified silica for RP and - pH stability at 20 °C: 2-8; carbon content
|

OH o NP chromatography 5%

- Less polar than unmodified silica, very easily
wettable with water

Ordering information

Eluent in column is n-heptane. When using an eluent which is not miscible with n-heptane (e.g., water), it is necessary to rinse the column with THF first.

ID Length —
250 mm

EC guard columns*

NUCLEOSIL® 100-5 OH (Diol) particle size 5 um, pore size 100 A
Analytical EC columns

:@ 4.6 mm 720143.46

721142.30

Guard column system
Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm

Guard column holder

* Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3) 4/3 (3)

718966

EC columns in packs of 1, guard columns in packs of 3. For details of our column systems see page 250.
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NUCLEOSIL® columns K4

NUCLEOSIL® amino phases - USP L8

Technical data

- Aminopropyl modified polar silica phase; pH
stability at 20 °C: 2-8; carbon content 3.5 %

- Corresponding NUCLEODUR® phases see
page 188

Recommended application
Multi-mode chromatography

- NP chromatography with hexane, dichlo-
romethane or 2-propanol as mobile phase
for polar compounds such as substituted

anilines, esters, chlorinated pesticides

- RP chromatography of polar compounds
like carbohydrates in aqueous-organic eluent
systems

—(CHo)s—NH,

- Anion exchange chromatography of anions
and organic acids using common buffers
(e.g., acetate or phosphate) in conjunction
with organic modifiers (e.g., acetonitrile)

Ordering information

Eluent in column is n-heptane (except for NH, RP). When using an eluent which is not miscible with n-heptane (e.g., water), it is necessary to rinse the
column with THF first.
ID Length —

250 mm EC guard columns*

NUCLEOSIL® 100-5 NH, particle size 5 um, pore size 100 A; eluent in column n-heptane
Analytical EC columns

:@ 4.6 mm 720095.46 721020.30
NUCLEOSIL® 100-5 NH,-RP particle size 5 pm, pore size 100 A; eluent in column acetonitrile — water (80:20)
Analytical EC columns
:@ 4.6 mm 720095.46RP 721155.30
NUCLEOSIL® 100-10 NH, particle size 10 um, pore size 100 A; eluent in column n-heptane
Analytical EC columns

4.6 mm 720025.46

e

NUCLEOSIL® dimethylamino phase

Technical data Recommended application

- Weakly basic anion exchanger, pH stability at
20 °C: 2-8; carbon content 4 %

—(CHg); —N(CHjy), . .
- Separation of many anions; can also be used

in a similar way as the NH, phase

Ordering information
Eluent in column is n-heptane. When using an eluent which is not miscible with n-heptane (e.g., water), it is necessary to rinse the column with THF first.

ID Length —

250 mm EC guard columns*

NUCLEOSIL® 100-5 N(CH,), particle size 5 um, pore size 100 A
Analytical EC columns

:@ 4.6 mm 720994.46 721158.30

Guard column system

Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm Guard column holder
* Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3) 4/3 (3) 718966

EC columns in packs of 1, guard columns in packs of 3. For details of our column systems see page 250.
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NUCLEOSIL® columns

NUCLEOSIL® cyano phases - USP L10

—(CH,);—CN

Ordering information

Technical data
- Polar to midpolar cyano (nitrile) modified silica
- pH stability at 20 °C: 2-8; carbon content

5% for 100 A pores, ~ 3 % for 120 A pores

- Corresponding NUCLEODUR® phases see

page 186

Recommended application

Reversed phase and normal phase chro-

matography

- Normal phase:
with low-polarity solvents for many com-
pounds, which can also be separated on
unmodified silica, however, due to the rapid
equilibration much more suitable for gradient
separations

- Reversed phase:
with different selectivity than Csg, Cg Or phe-
nyl modified packings

Eluent in column (except for NUCLEOSIL® 100-5 CN-RP) is n-heptane. When using an eluent which is not miscible with n-heptane (e.g., water), it is
necessary to rinse the column with THF first.

ID Length —
250 mm EC guard columns*
NUCLEOSIL® 100-5 CN particle size 5 um, pore size 100 A; eluent in column n-heptane
Analytical EC columns
:@ 4 mm 720090.40 721078.30
B e ooe0.46 L avasy
NUCLEOSIL® 100-5 CN-RP particle size 5 pm, pore size 100 A; eluent in column acetonitrile — water
Analytical EC columns
:@ 4 mm 720205.40 721039.30
B S oson a6 ey
NUCLEOSIL® 100-10 CN particle size 10 um, pore size 100 A; eluent in column n-heptane
Analytical EC columns
e s T L 72002440
4.6 mm 720024.46
NUCLEOSIL® 120-7 CN particle size 7 um, pore size 120 A; eluent in column n-heptane
Analytical EC columns
:@ 4 mm 720057.40
4emm 720057.46
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NUCLEOSIL® columns K4

NUCLEOSIL® SA phases - UsP L9

Technical data

_(CHZ)S_Q_ SOsNa - Strongly acidic cation exchanger (SCX) with
benzenesulfonic acid modification

Ordering information
Eluent in column 0.15 mol/L (NH,),HPO,, pH 5

- Capacity ~ 1 meg/g; pH stability at 20 °C:
2-8; carbon content 6.5 %

ID Length —
125 mm 150 mm 250 mm EC guard columns*

NUCLEOSIL® 100-5 SA particle size 5 um, pore size 100 A
Analytical EC columns
e i T 72000740 72102480

4.6 mm 720709.46 720182.46 720097.46 721024.30
NUCLEOSIL® 100-10 SA particle size 10 um, pore size 100 A
Analytical EC columns

720028.46

Ty e

NUCLEOSIL® SB phases - USP L14

Technical data
—(CHas O CH=N"CH,CT Strongly basic anion exchanger (SAX) with
quaternary ammonium modification

Ordering information
Eluent in column 0.15 mol/L (NH,),HPO,, pH 5

- Capacity ~ 1 meqg/g; pH stability at 20 °C:
2-8; carbon content 10 %

ID Length —
125 mm 150 mm 250 mm EC guard columns*

NUCLEOSIL® 100-5 SB particle size 5 um, pore size 100 A
Analytical EC columns
T AT 720006.40 72102580

4.6 mm 720989.46 720183.46 720996.46 721025.30
NUCLEOSIL® 100-10 SB particle size 10 um, pore size 100 A
Analytical EC columns

720029.46

Ty e
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NUCLEOSIL® columns

NUCLEOSIL® SiOH unmodified silica - USP L3

Technical data
- Spherical silica, pH stability 2—-8 - Maximum working pressure for the EC columns listed

- For physical properties of unmodified NUCLEOSIL® materi- below is 400 bar.
als please see page 211.

Ordering information
Eluent in column is n-heptane. When using an eluent which is not miscible with n-heptane (e.g., water), it is necessary to rinse the column with THF first.

ID Length —
250 mm EC guard columns*

NUCLEOSIL® 50-5 particle size 5 pm, pore size 50 A
Analytical EC columns

:@ 4.6 mm 720093.46 721167.30

NUCLEOSIL® 100-5 particle size 5 pm, pore size 100 A
Analytical EC columns

:@ 4.6 mm 720099.46 721518.30

Guard column system
Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm Guard column holder

* Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3) 4/3 () 718966

EC columns in packs of 1, guard columns in packs of 3. For details of our column systems see page 250.
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Analytical columns with LiChrospher® Ed

LiChrospher® packings manufactured by E. Merck (D)

Phase USP Particle size Pore size Modification Endcapped Carbon content
LiChrospher® 100 RP 18, 5 um L1 nom. 5 um 100 A Octadecyl! - 21%

i L1 nom. 5 pm 100 A Octadecyl + 21%
LiChrospher® 60 RP select B, 5 pm L7 nom. 5 um 60 A Octyl + 12%

All phases as packed ChromCart® cartridges
ChromCart® columns require the CC connecting kit (REF 721690).

Ordering information

Eluent in column acetonitrile — water

ID Length —
125 mm 150 mm 250 mm Guard columns*
LiChrospher® 100 RP 18, 5 um particle size 5 pm, pore size 100 A

728031.20 728032.20 7280563.30

728031.46 728033.46 728032.46
LiChrospher® 100 RP 18 ec, 5 pm particle size 5 um, pore size 100 A
728034.20 7280835.20

4.6 mm 728034.46 728036.46 728035.46 728054.40
LiChrospher® 60 RP select B, 5 pm particle size 5 um, pore size 100 A
728037.20 728038.20 728055.30

728037.46 728039.46 728038.46

* can directly be used with the CC connecting kit (REF 721690).

8 mm ChromCart® guard column cartridges in packs of 3, all other columns in packs of 1.
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Phase overview for special separations

Overview
Separation / mechanism Recommended column Specification of the phase Page
Environmental analysis
Anion exchange chromatography of inorganic NUCLEOGEL® Anion | Strongly basic polymer-based anion exchanger 230 o
anlons NUCLEOSIL® Anionll Strongly basic silica-based anion exchanger
® ) .
NUCLEODUR® C,; PAH SgSLLEODUR polymer-coated with C;g groups 297
RP chromatography of PAHs NUGLEOSIL® 160 be o Wi S
NUGCLEOSIL® 100-5 C,5 PAH polymer-coated with 15 groups 229
USP L1
Enantiomer separation
Polar and -t interactions NUCLEOCEL DELTA Silica-based modified cellulose phases 233
. . . NUCLEODEX a-PM, 8-PM, y-PM and Sflloa—based permethylated and underivatized cyclodex-
Formation of inclusion complexes B-OH trin phases 231
o o o o T o USP L45
Enantioselective binding to chiral protein surface RESOLVOSIL BSA-7 Silica-based protein phase (BSA) 234
Structures R B
Ligand exchange NUCLEOSIL® CHIRAL-1 Covalently bonded amino acid — Cu(ll) complexes 035
Charge-transfer, dipole-dipole interactions and NUCLEOSIL® CHIRAL-2 Silica-based brush type phases 236
others NUCLEOSIL® CHIRAL-3 USP L36
Separation of biological macromolecules
Anion exchange chromatography of oligonucleo- ;5 poaeN® pEAE Silica-based DEAE anion exchanger 237
tides and nucleic acids o o o
Amoq exchangg chromatggraphy of peptides, large NUCLEOGEL® SAX Polymer-based strongly basic anion exchanger 240
_proteins and oligonucleotides L o o USP L23
Cation exchange chromatography of proteins, ® Polymer-based strong cation exchanger
_peptides and carbohydrates NUCLEOGEL SCX o USP L22 240
Monomerically bonded alkyl chains on silica
®
NUCLEOSIL® MPN USP L1/ USP L26 243
Beversed phase chromatography of proteins, pep- NUCLEOSIL® PPN Polymerically bonded alkyl chains on silica o4
tides and oligonucleotides USP L1
Polystyrene — divinylbenzene polymer
®
- - - NUCLFOGEL"RPS00 USP L21 245
Reversed phase chromatography of small mole- NUCLEOGEL® RP 100 Small pore macroporous PS-DVB polymer 045
cules USP L21
Food analysis - sugars
RP chromatography of mono- and oligosaccharides NUCLEOSIL® Carbohydrate 82?—'_%%60‘ special amino phase 246
Separation of sugars, alcohols, org. acids basedon -
ion exclusion, ion exchange, size exclusion, ligand ~ NUCLEOGEL® SUGAR 810 H, Ca . . o o . 247
Resins with sulfonic acid modification in different ionic
exchange, NP and RP effects
“Separation of Su oohors. e acics based forms H form USP L17 / Ca form L19 / Pb form L34 /
onps?;?icloexcluslijlgr?l rﬁ, zncg excsr,war:gc.aaarlwd artition NUCLEOGEL® SUGAR Ca, Na, Pb Na form L58 248
19 geandp NUCLEOGEL® ION 300 OA
effects
Gel permeation chromatography (GPC)
Water-insoluble compounds NUCLEOGEL® GPC Polystyrene — divinylbenzene polymer 249
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HPLC columns for environmental analyses k4

NUCLEODUR® C,5 PAH special octadecy! phase for PAH analysis - USP L1

Technical data Recommended application
- Base material NUCLEODUR® silica, particle sizes 1.8 and - Allows efficient gradient separation of the 16 PAHs accor-
3 um, pore size 110 A polymeric coating ding to EPA

Analysis of 16 EPA PAHs with or without acetonitrile
MN Appl. Nos. 123820/123830

Separation with acetonitrile Separation without acetonitrile Peaks:
Column: 100 x 4 mm Column: 125 x 4 mm 1. Naphthalene
NUCLEODUR® C18 PAH, 3 pm NUCLEODUR® C18 PAH, 3 um 2. Acenaphthylene (not detectable by
Eluent: A) methanol — water (80:20, v/v) Eluent: A) water fluorescence)
B) acetonitrile 2-20 % B in 1.2 min, B) methanol 65-97 % B in 6 min, 3. Acenaphthene
20-100% B in 0.5 min, 100% B 97 % B for 5 min, 97-65% B in 4. Fluorene
for 2.5 min, 100-2 % B in 0.4 min 0.5 min
5. Phenantrene
Flow rate: 2.5 mL/min, temperature 35 °C Flow rate: 2 mL/min, temperature 35 °C
6. Anthracene
Detection: UV, 254 nm Detection:  fluorescence (see chromatogram)
7. Fluoranthene
fluorescence (see chromatogram)
3 8. Pyrene
9. Benz[a]anthracene
10 10. Chrysene
6 11. Benzo[b]fluoranthene
3 12. Benzo[k]fluoranthene
13. Benzo[a]pyrene
5 iy 14. Dibenz[ah]anthracene
9 15. Benzo[ghi]perylene
5 1192 12 4g. Indeno[1,2,3-cd]pyrene
16 9
13 1
7
1 4 141 5
2 d | ‘ '
U ‘ '
Ao 275 375 335 %315 330375 345 300 nm Ao 2751375 335 2315 330 375§ 345 300 nm
Aem 350 1425{ 440 (405 420i460: 420 {500 nm Nem 350 i 425 440 405 i 420 460 420 {500 nm
B e e e A s I e e e e s e T B e e e e e e B B B R s s ey s e s
0 1 2 3 min 0 2 4 6 8 10 min

Detection of separated PAHs with UV (250-280 nm), diode array or fluorescence detection at different wavelengths for excitation and emission (acenaphthylene
cannot be analyzed with fluorescence detection).

Ordering information
Eluent in column acetonitrile — water (70:30, v/v)
ID Length —
100 mm 125 mm 150 mm 250 mm EC guard columns*
NUCLEODUR® C,g PAH, 1.8 um particle size 1.8 ym - UHPLC

Analytical EC columns
2mm_ 760773.20 76197020 .

T 1 amm 76077330 761970,

4mm  760773.40 76197030

NUCLEODUR® C,g PAH, 3 pm particle size 3 ym
Analytical EC columns
:@ 3mm 760783.30 760784.30 760785.30 760786.30 761971.30
4mm 760783.40 760784.40 760785.40 760786.40 76197130

Guard column system

Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm Guard column holder
* Column Protection System (pack of) EC 4/2 () 4/3 () 4/3 (3) 4/3 (3) 718966
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HPLC columns for environmental analyses

Separation of 18 PAHs on NUCLEODUR® C,4 PAH
MN Appl. No. 123840

Column: 125 x4 mm
NUCLEODUR® C;g PAH, 3 pm 3 6
Eluent: A) methanol — water
(70:30, v/v); B) acetonitrile
0-20% Bin 1.5 min, 5
20-50% B in 1.5 min, 7
50-100% B in 1.0 min, 8 10 12
100 % B for 3 min, 9| M 16
100-0% B in 0.5 min e
Flow rate: 1.5 mL/min
Temperature: 35°C 4 1415
Injection: UV: 1L, 13
Fluorescence: 0.5 L 1
Detection: UV, 254 nm
fluorescence
(see chromatogram) o
Peaks: EEHEH
(concentrations 10 ng/uL per compound)
L D (e w
1-me-n: 1-methylnaphthalene | L L B R AL BN
0 2 3 4 5 6 7 min

2-me-n: 2-methylnaphthalene

Analysis of polycyclic aromatic hydrocarbons (PAHs) by HPLC

Polycyclic aromatic hydrocarbons (PAHs) are chemical com-
pounds that consist of fused aromatic rings and do not cont-
ain heteroatoms or carry substituents. As a pollutant, they are
of concern because some compounds have been identified as
carcinogenic, mutagenic, and teratogenic. PAHs are natural
components of coal or gas. They are delivered to our environ-
ment by pyrolysis (incomplete burning) of organic materials like
coal, ail, fuel, wood, tobacco, ... and hence can be found glo-
bally. Today most PAHs accrue from anthropogenic processes
— but also natural origins (forest fire) are possible. Regarding to
past pollutions an important impact had production of coke and
gas from black coal. Waste products (e.g., tar) from coking or
gas plants are often origin of serious ground water pollutions.

Since a number of PAHs (e.g., benzo[a]pyrene, 3-methylcholan-
threne and benzanthracene) have been proven to be carcinoge-
nic, control of the PAH content of food, water and soil is an im-
portant task for routine analysis. For choice and limiting values of
the polycyclics we refer to the governmental regulations, which
exist in many countries (e.g., EPA method 610 of the United
States Environmental Protection Agency).

PAHs can be determined by different chromatographic
techniques (TLC, GC, HPLC). Thus the 6 PAHs according to
German drinking water specification (TVO) can, e.g., be analy-
zed by TLC (see German Standard DIN 38 409), while a much
larger number of polycyclic aromatics can be determined by GC
or HPLC.
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Benzo[alanthracen Benzola]pyren

HPLC columns for PAH analysis

For PAH analyses we have developed specially modified Cig
phases based on NUCLEODUR® and NUCLEOSIL® which allow
efficient gradient separation of 16 PAHs according to EPA. De-
tection of the separated PAHs can be achieved by UV (250-280
nm), with diode array or with fluorescence detection at diffe-
rent wavelengths for excitation and emission. Acenaphthylene
cannot be analyzed with fluorescence detection. For cost-ef-
fective routine PAH analysis we recommend applications using
methanol instead of acetonitrile as eluent. For rapid analysis
NUCLEODUR® C,g PAH (3 pm) in short columns (100 mm) pro-
vides excellent results at high flow rates. Hereby separation of
16 PAHs according to EPA can be achieved in less than 3 min.

Tightened regulations require determination of 2 additional PAHs

(1- and 2-methylnaphthalene) — so we developed highly efficient
methods for 18 PAHs on the NUCLEODUR® C,4 PAH.



HPLC columns for environmental analyses k4

NUCLEOSIL® 100-5 C,5 PAH special octadecyl phase for PAH analysis - USP L1

Technical data Recommended application
- Base material NUCLEOSIL® silica, particle size 5 um, pore - Efficient gradient separation of the 16 PAHs according to
size 100 A; polymeric coating EPA

- Detection of the separated PAH with UV (250-280 nm), dio-
de array or fluorescence detection at different wavelengths
for excitation and emission (acenaphthylene cannot be
analyzed with fluorescence detection)

Separation of the PAH standard according to EPA (REF 722393)
MN Appl. No. 115040

Column: 150 x 4 mm NUCLEOSIL® 100-5 C,5 PAH
Eluent: A) methanol — water (80:20) 7
B) acetonitrile — tetrahydrofuran (93:7) 5
0-100% B in 10 min, 5 min 100 % B 6 9

Flow rate: 1 mL/min

Pressure: 140 bar 4

Temperature: 20 °C

Detection: UV, 260 nm 10 14

Peaks: (10 pg/mL each in acetonitrile) 12

1. Naphthalene 10. Chrysene 3 8 11

2. Acenaphthylene 11. Benzoblfluoranthene 1 13

3. Acenaphthene 12. BenzoKlfluoranthene 2

4. Fluorene 13. Benzola]pyrene

5. Phenanthrene 14. Dibenz[ah]anthracene

6. Anthracene 15. Benzo[ghilperylene 15

7. Fluoranthene 16. Indeno[1,2,3-cd]pyrene 16

8. Pyrene

9. Benz[a]anthracene {

T T T T 1
0 5 10 15 min
Ordering information
Eluent in column acetonitrile — water 70:30
ID Length —
150 mm 250 mm EC guard columns*
NUCLEOSIL® 100-5 C,5 PAH particle size 5 pm, pore size 100 A
Analytical EC columns
2mm 720117.20 721168.20
e = S U . SN 1114 B[ S—
4 mm 720923.40 720117.40 721168.30
e S ST S A T ey
PAH standard according to EPA for HPLC
Analytical EC columns
PAH standard for HPLC 16 PAH .a.ccording to EPA method 610 in acetonitrile (1 mL) for 799393
composition see chromatogram above

Guard column system
Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm Guard column holder
* Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3) 4/3 (3) 718966

EC columns in packs of 1, guard columns in packs of 3. For details of our column systems see page 250.
# This product contains harmful substances which must be specially labeled as hazardous. For detailed information please see SDS.
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Anion columns for analysis of inorganic anions
NUCLEOGEL® Anion |

Technical data

- Strongly basic polymer-based anion exchanger, particle size
10 pym; pH stability 1-14

« Eluent in column 4 mmol/L salicylate buffer pH 7.8

NUCLEOSIL® Anion I

Technical data
- Base material NUCLEOSIL® silica, particle size 10 um, pore

HPLC columns for environmental analyses

- Contrary to the silica-based phase also suited for fluoride

analysis

- Preferred method of detection: conductivity or negative UV

size 300 A strongly basic anion exchanger, exchange capa- detection
city 50 peqa/g, pH stability 2-7.5
« Eluent in column 0.15 mol/L (NH,),HPO, buffer pH 5.2 re-
commended buffer concentration for separation of inorganic
anions: 2 mmol/L phthalate
Separation of an anion standard Separation of inorganic anions
MN Appl. No. 106440 MN Appl. No. 115050
Column: 250 x 4 mm NUCLEOSIL® Anion II Column: 120 x 4.6 mm NUCLEOGEL® Anion |
Eluent: 2 mmol/L potassium hydrogen phthalate, pH 5.7 Eluent: 4 mmol/L salicylic acid — Tris pH 7.8
Flow rate: 2 mL/min Flow rate: 1 mL/min
Detection: UV, 280 nm 1 Detection: UV, 254 nm
Peaks: 2 Peaks: 1 6 !
1. H,PO* 8 . 1.F
2.CIr 2.CI
3.NO* 3. NO* 2%,
4. NO* 4. Br 5
5.80,* 5. NO;s~
6. PO,*
° 7.502"
AL .
(5 I 1‘0 min 6 1‘0 mi‘n
Ordering information
ID Length —
120 mm 250 mm Guard columns*
NUCLEOGEL® Anion | eluent 4 mmol/L salicylate buffer pH 7.8
Analytical Valco type columns
:@@ 4.6 mm 719533 719543
NUCLEOSIL® Anion Il eluent 0.15 mol/L (NH,),HPO, buffer pH 5.2
Analytical EC columns
720094.40 721169.30

gt

* NUCLEOGEL® Anion | Valco type guard columns cartridges are 21 x 4 mm, require guard column holder C, REF 719538, see page 250 (columns in packs

of 1, guard columns in packs of 2)

NUGCLEOSIL® Anion Il guard columns are used with the Column Protection System (REF 718966, see page 251).
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NUCLEODEX columns enantiomer separation based on cyclodextrins
NUCLEODEX B-OH B-cyclodextrin (R = H; n = 2) - USP L45

(510),—{Spacer|—X

HPLC columns for enantiomer separations

oY or
RO
0 RO, RO 0
OR
\&5\“%
o oR

Technical data

- Base material NUCLEOSIL® silica, particle
size 5 pm, pore size 100 A modified cyclo-
dextrins as chiral selectors

- Separation based on hydrogen bonds and
dipole interactions between functional groups
of the analyte and hydroxyl groups of the
cyclodextrin

Technical data

- Base material NUCLEOSIL® silica, particle
size 5 pm, pore size 100 A modified cyclo-
dextrins as chiral selectors

- Examples for successful enantiomer se-
parations: mecoprop and dichlorprop as
free carboxylic acids, trans-stilbene oxide,
styrene oxide

Technical data

- Base material NUCLEOSIL® silica, particle
size 5 um, pore size 100 A modified cyclo-
dextrins as chiral selectors

- Examples for successful enantiomer sepa-
rations: mephobarbital (prominal), pesticide
derivatives mecoprop methyl and dichlorprop
methyl

Technical data

- Base material NUCLEOSIL® silica, particle
size 5 pym, pore size 100 A modified cyclo-
dextrins as chiral selectors

- Examples for successful enantiomer separa-
tions: steroids or other larger molecules

Recommended application

9

- Examples for successful enantiomer separa-
tions: chlorthalidone and other compounds,
which require free hydroxyl groups for enan-
tioselective interactions

+ Eluent in column CH3;OH — 0.1 % TEAA pH 4
(55:45)

NUCLEODEX a-PM permethylated a-cyclodextrin (R = CHg; n = 1)

- Eluent in column CH;OH — 50 mmol/L
phosphate pH 3 (70:30)

NUCLEODEX B-PM permethylated B-cyclodextrin (R = CHs; n = 2) - USP L45

- Eluent in column CH3;OH — 0.1 % TEAA pH 4
(65:35)

NUCLEODEX y-PM permethylated y-cyclodextrin (R = CH; n = 3)

- Eluent in column CH;OH - 0.1 % TEAA pH 4
(55:45)

- NUCLEODEX phases are especially suited for the control of optical purity, but also for semipreparative separations and for the
analysis of positional and cis-trans isomers.

- For numerous separations on NUCLEODEX phases please visit our website: www.mn-net.com/apps
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Separation of the positional isomers of nitroaniline
MN Appl. No. 101420

Column: 200 x 4 mm NUCLEODEX B-OH

Eluent: methanol — 0.1 % triethylammonium acetate pH 4.0 (50:50, v/v)
Flow rate: 0.7 mL/min

Pressure: 180 bar

Detection: UV, 254 nm

Injection: 1L

Peaks:

1. m-Nitroaniline
2. o-Nitroaniline
3. p-Nitroaniline

Enantiomer separation of styrene oxide
MN Appl. No. 106160

0 10 20 min

Enantiomer separation of mephobarbital
MN Appl. No. 105800

Column: 200 x 4 mm NUCLEODEX a-PM Column: 200 x 4 mm NUCLEODEX 3-PM
Eluent: methanol — 0.1 % triethylammonium Eluent: methanol — 0.1 % triethylammonium
acetate pH 4.0 (60:40, v/v) o acetate pH 4.0 (55:45, v/v)

Flow rate: 0.7 mL/min Flow rate: 0.7 mL/min

Pressure: 160 bar Ej/u Pressure: 180 bar o CNHe o

Detection: uv, 230 nm Detection: uv, 254 nm H 8:(\@

Injection: 2uL Injection: 1L o

D 0 ! s min
Ordering information
ID Length —
200 mm EC guard columns*
NUCLEODEX B-OH eluent methanol — 0.1 % TEAA pH 4 (55:45)
Analytical EC columns
:@ 4 mm 720124.40 721171.30
NUCLEODEX a-PM eluent methanol — 50 mmol/L phosphate pH 3 (70:30)
Analytical EC columns
:@ 4 mm 720127.40 721469.30
NUCLEODEX B-PM eluent methanol — 0.1 % TEAA pH 4 (65:35)
Analytical EC columns
:@ 4 mm 720125.40 721176.30
NUCLEODEX y-PM eluent methanol - 0.1 % TEAA pH 4 (55:45)
Analytical EC columns
720752.40 721178.30

g

NUCLEODEX CC screening kit

contains one CC 30/4 each with NUCLEODEX (3-OH, a-PM, (3-PM and y-PM as well as one CC column

holder 30 mm

721920

* EC 4/3 guard columns for EC columns with 4 mm ID require the Column Protection System guard column holder (REF 718966, see page 251). Columns

and guard columns in packs of 1.
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HPLC columns for enantiomer separations

9

NUCLEOCEL DELTA enantiomer separation based on a cellulose derivative - USP L40

Technical data

- Base material silica, chiral selector cellulose
tris-(3,5-dimethylphenylcarbamate)
High resolution type (S) with 5 um particle
size, allows use of shorter columns (150 mm)
for faster separations, pressure stability up to
~150 bar (2000 psi), pH stability 1-9
NUCLEOCEL DELTA for normal phase appli-
cations: eluent in column n-heptane — 2-pro-
panol (90:10, v/v) typical eluents are heptane
— propanol mixtures

NUCLEOCEL DELTA-RP for reversed phase
applications: eluent in column acetonitrile —
water (40:60, v/v) designed for use either in
polar organic mode or with eluents containing
high concentrations of chaotropic salts such
as perchlorate

Z2—T

CHy

Recommended application
- Pharmaceutically active compounds, chiral

pollutants (e.g., herbicides, PCB), chiral com-
pounds in food (dyes, preservatives), chiral
catalysts and bioorganic compounds

Similar phases: Chiralcel® OD, Kromasil® CelluCoat™, Eurocel® 01, Lux™ Cellulose-1

Enantiomer separation of indapamide
MN Appl. No. 121230

Enantiomer separation of flavanone
MN Appl. No. 121260

Column: 250 x 4,6 mm NUCLEOCEL DELTA-RP S Column: 250 x 4,6 mm NUCLEOCEL DELTA S
Eluent: acetonitrile — water (40:60, V/V) Eluent: n-heptane — 2-propanol (90:10, v/v)
Flow rate: 0.5 mL/min al Flow rate: 1 mL/min
Temperature: 40 °C Temperature: 25°C O
Detection: UV, 254 nm SO,NH, Detection: UV, 254 nm O 0
Injection: 5L HN Injection: 5L
Concentration: 1 pg/ul CENfC(IJ-I Concentration: 1 pg/pL (0]
3
a=1.3 a=1.29
Rs=2.6 Rs=2.6
r T T 1 r T
0 10 20 min 0 10 min
Ordering information
ID Length —
150 mm 250 mm EC guard columns*
NUCLEOCEL DELTA S, 5 um eluent n-heptane — 2-propanol (90:10, v/v)
Analytical EC columns
:@ 4.6 mm 720445.46 721185.30
NUCLEOCEL DELTA-RP S, 5 um eluent acetonitrile — water (40:60, v/v)
Analytical EC columns
4.6 mm 720451.46 720450.46 721186.30

1

* EC 4/3 guard column cartridges are used for EC columns of 4.6 mm ID with the Column Protection System guard column holder (REF 718966, see page

251). Columns and guard columns in packs of 1.
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RESOLVOSIL BSA-7 protein phase for enantiomer separation - USP L75

Technical data Recommended application

- Base mat?rial NUCLEOSIL® silica, particle size 7 um, pore - Amino acid derivatives, aromatic amino acids, aromatic
size 300 A chiral selector bovine serum albumin (BSA) sulfoxides, barbiturates, benzodiazepinones, benzoin and

- Separation based on selective interaction of proteins with benzoin derivatives, -blockers, coumarin derivatives, and

low molecular compounds, i.e. principles of bioaffinity, for monitoring stereoselective microbial and enzymatic

including hydrophobic interactions (similar to a true reversed conversions
phase), interactions of polar groups and steric effects

Enantiomer separation of N-benzoyl-D,L-amino acids
MN Appl. No. 105450

S. Allenmark et al. in “Affinity chromatography and biological recognition” (I. Chaiken, M. Wilchek, and I. Parikh. Eds.),
Academic Press, New York, 1983, 259-260

Column: 150 x 4 mm RESOLVOSIL BSA-7 Lt
Eluent: 50 mmol/L phosphate buffer pH 6.5 \

+ 1% 1-propanal
Flow rate: 0.70 mL/min 1
Detection: UV, 225 nm \ 2

D

Peaks:
1. Serine
2. Alanine

3. Phenylalanine

o] 20 40 60 mL

Ordering information
Eluent in column 0.1 mol/L phosphate buffer pH 7.5, 2 % 1-propanol

ID Length —
150 mm EC guard columns*

RESOLVOSIL BSA-7
Analytical EC columns

:@ 4 mm 720046.40 721402.30

* EC 4/3 guard columns for EC columns with 4 mm ID require the Column Protection System guard column holder (REF 718966, see page 251). Columns
and guard columns in packs of 1.
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NUCLEOSIL® CHIRAL-1 enantiomer separation based on ligand exchange - USP L32

Technical data

- Base material NUCLEOSIL® silica, particle

Recommended application

0, O\H}N R size 5 um, pore size 120 A chiral selector
DS I L-hydroxyproline — Cu?* complexes
i @ 0 - Principal interaction mode:
N {80y, - formation of ternary mixed-ligand complexes
HO with Cu(ll) ions; differences in the stability of

the diastereomeric complexes cause chro-
matographic separation

D,L-alanine enantiomers
MN Appl. No. 105410

Column: 250 x 4 mm NUCLEOSIL®
CHIRAL-1

Eluent: 0.5 mmol/L CuSO,

Flow rate: 1 mL/min

Pressure: 60 bar

Temperature: 60 °C

Detection: uv, 250 nm

-

D,L-threonine enantiomers
MN Appl. No. 105410

Column:

Eluent:

Flow rate:
Pressure:
Temperature:
Detection:

250 x 4 mm NUCLEOSIL®
CHIRAL-1

0.25 mmol/L CuSO,
0.8 mL/min

65 bar

60 °C

uv, 240 nm

- Enantiomers with two polar functional groups

with the correct spacing such as a-amino
acids, a-hydroxycarboxylic acids (e.g., lactic
acid), N-alkyl-a-amino acids etc.

Lactic acid enantiomers
MN Appl. No. 105560

Column: 250 x 4 mm NUCLEOSIL®
CHIRAL-1

Eluent: 0.5 mmol/L CuSO,

Flow rate: 0.8 mL/min

Temperature: 60 °C

Detection: uv, 240 nm

Injection: 1L

T

0 10 min 0 10 min 0 10 min
Ordering information
Eluent in column 0.5 mmol/L copper sulfate solution
ID Length —
250 mm EC guard columns*
NUCLEOSIL® CHIRAL-1
Analytical EC columns
720081.40 721188.30

e = IR

* EC 4/3 guard columns for EC columns with 4 mm ID require the Column Protection System guard column holder (REF 718966, see page 251). Columns

and guard columns in packs of 1.
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NUCLEOSIL® CHIRAL-2 - CHIRAL-3 enantiomer separation in organic eluent systems - USP L36

Technical data

- Base material NUCLEOSIL® silica, particle
size 5 um, pore size 100 A chiral selector for
NUCLEOSIL® CHIRAL-2 is N-(3,5-dinitroben-
zoyl)-D-phenylglycine, for CHIRAL-3 the opti-
cal antipode is used, “brush type” phases

Recommended application

- analysis of sterecisomers such as separation
of enantiomers and diastereomers, control
of optical purity of plant protectives (pestici-
des, e.g., propionic acid derived herbicides)
pharmaceuticals etc. and for product control

m @
N ;L
ON X—{spacer|— (si0,

- Principle interaction modes: charge-transfer in chiral organic syntheses

interactions, hydrogen bonds, dipole-dipole
interactions and steric effects

- For control of optical purity of a substance,
the columns NUCLEOSIL® CHIRAL-2 and
NUCLEOSIL® CHIRAL-3 allow to select
conditions such that the minor enantiomer,
present as an impurity, is eluted before the
main peak. Overlapping peaks are avoided.
This makes an exact quantification of the
impurity much easier.

Enantiomer separation of D,L-supidimide
MN Appl. No. 105690

Control of optical purity of mecoprop methyl
MN Appl. No. 111360

Column: 250 x 4 mm NUCLEOSIL® CHIRAL-2 Columns: a) 250 x 4 mm NUCLEOSIL® CHIRAL-2
Eluent: tetrahydrofuran — n-heptane (10:3, v/v) b) 250 x 4 mm NUCLEOSIL® CHIRAL-3
Flow rate: 1.0 mL/min Eluent: n-heptane — 2-propanol — TFA (100:0.05:0.05, v/Av/v)
Detection: UV, 220 nm 0 Flow rate: 1 mL/min, ambient temperature
©E/<N Detection: UV, 230 nm, Injection 1 pL (sample with 90 % ee)
~S, AQ a) 95% D b) 95% D
o~ “o0
k oL 5%L
f f____,JJ W — N
[ T T T T T T T T T
0 10 20 min 0 10 min 0O 10 min
Ordering information
Eluent in column n-heptane — 2-propanol — TFAA (100:0.05:0.05, v/v/v)
ID Length —
250 mm EC guard columns*

NUCLEOSIL® CHIRAL-2
Analytical EC columns

:@ 4 mm 720088.40 721190.30
NUCLEOSIL® CHIRAL-3
Analytical EC columns

4 mm 720350.40 721190.30

g

Guard columns for NUCLEOSIL® CHIRAL-2 and CHIRAL-3 are identical.
* EC 4/3 guard columns for EC columns with 4 mm ID require the Column Protection System guard column holder (REF 718966, see page 251). EC columns
and EC guard columns in packs of 1.
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HPLC columns for biochemical separations k4

NUCLEOGEN® columns anion exchange chromatography of nucleic acids

For more separations of deoxyoligonucleotides, plasmids and DNA restriction fragments visit our website

N“cH

N

CH,

www.mn-net.com/apps

3

NUCLEOGEN® 60-7 DEAE pore size 60 A

Technical data

- Base material silica, particle size 7 um; DEAE
anion exchanger

- For the separation of oligonucleotides up to
chain lengths of 40 bases with recoveries
> 95 % capacity 200 Ayge/mL (~ 300 Asgo
fora 125 x 4 mm ID column, 1875 Ay, for a
125 x 10 mm ID column)

NUCLEOGEN® 500-7 DEAE pore size 500 A

Technical data

- Base material silica, particle size 7 pm; DEAE
anion exchanger

- For the separation of tRNA, 5S RNA, viroids
and messenger RNA in the intermediate
molecular weight range (25—-1 000 kDa) with
recoveries > 95 %

NUCLEOGEN® 4000-7 DEAE pore size 4000 A

Technical data

- Base material silica, particle size 7 um; DEAE
anion exchanger

- For the separation of plasmids, DNA restric-
tion fragments, ribosomal RNA, messenger
RNA and viral RNA, i.e. very high molecular
weight nucleic acids (e.g., 1-50 MDa)

- Preparative separations possible when using
higher flow rates and longer gradient times

- Capacity 730 Ay for a 125 x 6 mm ID

column, 1940 Ayg, fora 125 x 10 mm ID
column

- Capacity 120 Aygo for a 125 x 6 mm ID co-

lumn, 350 Aygy for a 125 x 10 mm ID column
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Separation of plasmid pBR 322
MN Appl. No. 107480
M. Colpan, D. Riesner, private communication

A) isolation of plasmid DNA from a crude cell lysate B) separation of supercoiled plasmid from relaxed and linear forms
Sample: 5 pg plasmid pBR 322 containing cleared lysate from Sample: plasmid pBR 322, supercoiled, relaxed and linear
E. coli Column: 125 x 6 mm NUCLEOGEN® 4000-7 DEAE
Column: 125 x 6 mm NUCLEOGEN® 4000-7 DEAE Eluent: A) 20 mmol/L K phosphate buffer pH 6.8; 6 mol/L urea
Eluent: A) 20 mmol/L K phosphate buffer pH 6.9; 5 mol/L urea B) eluent A + 2 mol/L KCI
B) eluent A + 1.5 mol/L KClI 42-100 % B in 230 min
20-100 % B in 50 min; Flow rate: 1.5 mL/min, 45 bar, ambient temperature
arrow = ionic strength of 850 mmol/L
Flow rate: 1.0 mL/min, 70 bar, ambient temperature
Detection: UV, 260 nm Azeo %
Ao plasmid 0.041 g
s
0.19 ®»
RNA

L i

T T T T
0 20 40 min 0 15 30 min

Separation of oligo(rA), Preparative separation of a crude RNA extract of
MN Appl. No. 115180 viroid (PSTV) infected tomato plants
Column: 125 x 4 mm NUCLEOGEN® 60-7 DEAE MN Appl. No. 107490
Eluent: A) 20 mmol/L phosphate buffer, pH 5.5, D. Riesner, BioEngineering 1 (1988) 42-48
5 mol/L urea Column: 125 x 6 mm NUCLEOGEN® 500-7 DEAE
B) buffer A + 1 mol/L KCI Eluent: A) 250 mmol/L KCI, 20 mmol/L phosphate buffer,
0-100% B in 200 min pH 6.6, 5 mol/L urea
Flow rate: 2 mL/min B) 1 mol/L KCI, 20 mmol/L phosphate buffer, pH 6.6,
Pressure: 110 bar 5 mol/L urea
Temperature: ambient 0-50 % B in 120 min, 50-100 % B in 250 min
Detection: UV, 260 nm Flow rate: 3 mL/min
Pressure: 40 bar, ambient temperature
A Detection: 260 nm
\260
AZGO
10
4
0.024
0.04
20
tRNA
30
I %
| WL Al
6 Sb 1(‘30 min g) 5‘0 150 min

238 | www.mn-net.com



HPLC columns for biochemical separations k4

Ordering information

Eluent in column methanol

ID Length —
125 mm Guard columns*

NUCLEOGEN® 60-7 DEAE particle size 7 ym, pore size 60 A
Analytical EC columns

:@ 4 mm 736596.40 736400.40

Preparative VarioPrep columns
10 mm 736597.100 736400.40

NUCLEOGEN® 500-7 DEAE nparticle size 7 pm, pore size 500 A
Analytical Valco type columns

:@ﬂ@ 6 mm 736598 736400.40

Preparative VarioPrep columns
10 mm 736599.100 736400.40

NUCLEOGEN® 4000-7 DEAE nparticle size 7 um, pore size 4000 A
Analytical Valco type columns

:@ﬂ[@ 6 mm 736601 736400.40

Preparative VarioPrep columns
10 mm 736602.100 736400.40

* NUCLEOGEN® guard columns are 30 mm long and require the CC column holder 30 mm (REF 721823).
Columns in packs of 1, guard columns in packs of 2.
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NUCLEOGEL® SAX anion exchange of biological macromolecules - USP L23

Technical data Recommended application

- Polymer-based strongly basic anion exchanger -N*(CHj)s, - Purification of peptides, large proteins and oligonucleotides,
gel matrix quaternized PEI; particle size 8 um, pore size high capacity for proteins even at pH 10
1000 A

- pH working range 1-13, max. working pressure 200 bar

NUCLEOGEL® SCX cation exchange of biological macromolecules - USP L22

Technical data Recommended application
- Polymer-based strongly acidic cation exchan