[onPac CS12A Cation-Exchange Column

Fast Separation of Six Commen Cations Using an
lonPac CS12A-5pm Capillary Column
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The IonPac® CS12A-8um cation-
exchange column provides fast analysis
of mono- and divalent cations, ammonium,
and aliphatic amines simultaneously
using methanesulfonic or sulfuric acid
eluents. The column resin is functional-
ized with a mixture of carboxylic acid
and phosphonic acid groups, which
permit excellent peak shape and
efficiency for amines. Manganese is
easily separated from calcium and
magnesium with the use of a simple
isocratic methanesulfonic acid eluent.
The lonPac CS12A-5um column is a
high-efficiency column for very fast
separations of common inorganic
cations. The lonPac CS124-MS
(2 x 100 mm) column is specifically
designed for IC-MS detection.

High-Performance Chromatography

® Superior isocratic separation of
mono- and divalent cations, ammo-
nium, and aliphatic amines simulta-
neously using methanesulfonic acid
(MSA) or sulfuric acid eluents.

® Ideal for analyzing inorganic cations
and amines in drinking water, power
plant waters, soil extracts, acid
digests, chemical additives, chemical
process solutions, scrubber solu-
tions, plating baths, and solvents.

Now sold under the
Thermo Scientific brand

Thermo

SCIENTIFIC

EJIDIONEX

Passion. Power. Productivity.

Quick and efficient: Fast analysis
time of 4 min for similar cation con-
centrations using the high-efficiency
CS12A-5um column. For more
demanding samples with disparate
concentration ratios (up to 1:1000),
use the CS12A-8um column

(15 min run time).

Excellent fourfold and 100-fold
increase in mass sensitivity, respec-
tively, with the 2 mm i.d. microbore
and 0.4 mm i.d. capillary formats.

Fourfold (2 mm) and 100-fold
(0.4 mm) decrease in eluent
consumption compared to

4 mm columns.

Simplified operation provided by
an Eluent Generator, which requires
only a deionized water source to
produce MSA eluent.


Anuta
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Versatile Cation-Exchange Separations

The IonPac CS12A-8um cation-
exchange columns provide fast,
isocratic separation of lithium, sodium,
ammonium, potassium, magnesium, and
calcium in less than 15 min using
a dilute MSA or sulfuric acid eluent.
Outstanding selectivity and efficiency
allow manganese and many aliphatic
amines to be resolved from the alkali
and alkaline earth metals with simple
acid eluents.

Solvent is used as an eluent additive
to reduce retention time and improve
peak efficiency of hydrophobic amines;
it enhances sample solubility and allows
easy column clean-up after the analysis
of complex matrices. The column can
be operated at elevated temperatures
to improve peak efficiencies and in
some cases to modify column selectiv-
ity. Typical applications include the
determination of inorganic cations and
amines in drinking water, wastewater,
power plant waters, soil extracts, acid
digests, chemical additives, chemical
process solutions, scrubber solutions,
plating baths, and solvents.

Isocratic Analysis of Alkali and Alkaline
Earth Metals

Common mono- and divalent
cations can be separated isocratically
by the IonPac CS12A-8um standard
bore and capillary columns in less than
15 min, as illustrated in Figures 1 and 2.
Operation is even easier when MSA is
generated using an eluent generator.

Inj. Volume: ~ 25L

Minutes

Column: lonPac CG12A, CS12A, 4 mm
Eluent: 18 mN Methanesulfonic acid
Eluent Source:  Eluent generator
Flow Rate: 1.0 mL/min

Detection: Suppressed conductivity, CSRS®-ULTRA
4 mm, AutoSuppression® recycle mode
Peaks: 1. Lithium
2. Sodium
3. Ammonium
4. Potassium

5. Magnesium
0 2 4 6 8 10 12 14 16 18 6. Calcium

0.5 mg/L (ppm)

13900

Figure 1. The IonPac CS12A4 column is used with an eluent generator for the separation
of the common cations. Only a deionized water source is required. Eluent and regenerant

preparation with corrosive chemicals are completely eliminated.
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lonPac CS12A-8um Capillary

(0.4 x 250 mm)
20 mM MSA

EGC-MSA Capillary cartridge

10 pL/min
30°C
0.4 L

Suppressed Conductivity, CCES™ 300,
AutoSuppression recycle mode

1. Lithium
2. Sodium
3. Ammonium
4. Potassium
5. Magnesium
6. Calcium

0.5 mg/L
20
25
50
25
50

271241

Figure 2. The IonPac CS12A4 Capillary column is used for the separation of the common
cations. The analysis uses 100-fold less water, and produces only one-hundredth of the waste.




Fast Separation of Alkali and Alkaline
Earth Metals

The high-efficiency CS12A-5um
column is designed specifically for the
fast analysis of mono- and divalent
cations and ammonium present at
similar concentrations. The CS12A-5um
column uses the same carboxylate and
phosphonate functional groups as the
CS12A-8um columns, but differs in
column format and resin particle size.
As aresult, the CS12A-5pum column
provides the advantages of faster
analysis time for inorganic cations and
ammonium, reduced eluent consump-
tion, and increased sensitivity. Figures 3
and 4 illustrate the fast, isocratic separa-
tion of the common inorganic cations
and ammonium using the CS12A-5um
standard bore and capillary columns.

The CS12A-5um column is
recommended for trace cation analy-
sis using a large-loop injection. For
ultratrace analysis, the TCC-LP1,
TCC-ULP1, TCC-XLPI, or the CG12A
columns are recommended as the
preconcentration column.

uS

Column:
Eluent:

Flow rate:
Temperature:
Inj. Volume:
Detection:

Peaks:

Minutes

lonPac CS12A-5um,

3 mm (no guard)

33 mN Methanesulfonic acid

0.5 mL/min
30°C
25 UL

Suppressed conductivity, CSRS-ULTRA
2 mm, AutoSuppression recycle mode

1. Lithium

2. Sodium

3. Ammonium
4. Potassium

5. Magnesium
6. Calcium

0.12 mg/L (ppm)
0.50
0.62
0.25
0.62
125

15915

Figure 3. Fast isocratic separation of the common inorganic cations in four minutes using a

33 mN methanesulfonic acid eluent.

20+ 4 Column: lonPac CS12A-5um Capillary
123 (0.4 mm x 150 mm)
5 6 Eluent: 20 mM MSA
18 pL/min Eluent Source: EGC-MSA Capillary cartridge
Flow Rate: See chromatograms
Temperature: 30 °C
Detection: Suppressed conductivity, CCES 300,
16 pL/min AutoSuppression recycle mode
us Peaks:
1. Lithium 0.5 mg/L
14 pL/min 2. Sodium 20
2 |4 3. Ammonium 25
3 5 6 4. Potassium 5.0
) 5. Magnesium 25
MM 6. Calcium 50
0 T T T T T 1
0 2 4 6 8 10 12
Minutes
27167

Figure 4. Fast isocratic separation of the common inorganic cations at increasing flow rates
on a capillary lonPac CS12A4-5um column.




Determination of Manganese for Power
Plant Corrosion Monitoring

Manganese can be quantified in
cooling waters using the IonPac CS12A
with an MSA eluent to enhance the
resolution of manganese from magne-
sium and calcium as shown in Figure 5.

Economical Operation

The IonPac CS12A improves
monovalent cation separations and
reduces operating costs by eliminat-
ing the need for diaminopropionic acid
monohydrochloride (DAP<HCI) in the
eluent to elute divalent cations.
Dilute sulfuric acid can be used as an
economical eluent. For added economy,
this eluent can be used with the Auto-
Suppression recycle mode of the CSRS
Cation Self-Regenerating Suppressor,
CCES Cation Capillary Electrolytic
Suppressor, or CAES Cation Atlas®
Electrolytic Suppressor. MSA is recom-
mended as the eluent for separations
involving divalent cations such as barium,
strontium, and manganese as shown in
Figures 5 and 6. Also, the CS12A-5pm
and CS12A-8um (2 x 250 mm and 0.4
x 250 mm) are operated at lower flow
rates, which provides the added benefit
of reduced eluent consumption.

Unique Carboxylate Cation Exchanger
The TonPac CS12A column is
a unique hydrophilic, carboxylate/
phosphonate-functionalized cation
exchanger that provides excellent peak
efficiency and peak shape for alkali
and alkaline earth metals and amines.
The IonPac CS12A 4 mm, 2 mm, and
0.4 mm x 250 mm packing is an 8§ pm
diameter macroporous particle and
the CS12A-5um 3 mm and 0.4 mm X
150 mm column substrate is a 5 pm
diameter macroporous particle; both
consist of ethylvinylbenzene cross-
linked with 55% divinylbenzene. The
substrate is functionalized with a mixed
hydrophilic carboxylic acid/phosphonic
acid layer that permits the elution of
mono- and divalent cations using a
dilute hydronium ion eluent, such as
sulfuric acid or MSA. Prior to conduc-
tivity detection, the sulfuric acid or

Minutes

Column: lonPac CS12A, 4 mm (no guard)
Eluent: 18 mN Methanesulfonic acid
Flow Rate: 1.0 mL/min
Inj. Volume: 25 UL
Detection: Suppressed conductivity,
CSRS-ULTRA 4 mm,
AutoSuppression recycle mode
Peaks: 1. Lithium 0.5 mg/L (ppm)
2. Sodium 2.0
3. Ammonium 25
4. Potassium 5.0
5. Diethylamine ~ 10.0
6. Magnesium 25
15 7. Manganese 25
8. Calcium 10.0
11195-01

Figure 5. Isocratic determination of manganese in the presence of lithium, sodium,
ammonium, potassium, diethylamine, magnesium, and calcium.

Column: lonPac CG12A, CS12A-5um, 3 mm
Eluent: 20 mN Methanesulfonic acid
Flow Rate: 0.5 mL/min
61 5 Inj. Volume: 25 L
2 Temperature: 25 °C
Detection: Suppressed conductivity, CSRS-ULTRA
i 6 9 2 mm, AutoSuppression recycle mode
3 Peaks: 1.Lithium 0.1 mg/L (ppm)
S 1 8 2. Sodium 0.4
7 3. Ammonium 05
10 4. Potassium 1.0
5. Rubidium 5.0
6. Cesium 5.0
7. Magnesium 05
0 4 8. Calcium 1.0
g é 1'0 1'5 2'0 9. Strontium 5.0
Minutes 10. Barium 50
15916

Figure 6. Separation of the extended Group I and Group I inorganic cations.

MSA eluent conductance is suppressed
with a CAES, CSRS, or CCES using the
AutoSuppression electrolytic mode.

Hydrochloric acid also can be used
as an eluent with equivalent chroma-
tography; however, the CSRS must be
in the chemical suppression mode with
tetrabutylammonium hydroxide as the
chemical regenerant.

High Loading Capacity

The IonPac CS12A column
achieves baseline resolution of Group
I and II cations, even for samples
high in ionic strength. The column is
compatible with acidic eluents and
samples. Column performance does not
deteriorate with the injection of acidic
samples up to approximately 50 mM
in hydronium ion for the 4 mm and

4

2 mm columns. Thus acid-digested or
acid-preserved samples can be injected
without pH adjustment. Peaks from a
sample containing 50 mg/L of sodium
and 0.05 mg/L of ammonium are

easily resolved as illustrated in Figure 7.
The CS12A-5um 3-mm column has
approximately one-third the column
cation-exchange capacity as the CS12A
4 mm and therefore is not as tolerable
with respect to sample pH. The CS12A-
Sum 3 mm can withstand up to 20 mM
in hydronium ion with a 25 puL sample
volume. Smaller sample volumes can be
used with the CS12A-5um in this case.
Another way is using the OnGuard®

IT A pretreatment cartridge to pretreat
the sample, enabling the CS12A-5um

3 mm to analyze for samples with up to
50 mM in hydronium ion.



Solvent-Compatible Packing

Since the lonPac CS12A column
is 100% HPLC solvent-compatible,
acetonitrile can be used to modify
column selectivity to facilitate elution
of hydrophobic amines, for efficient
column clean-up, or to enhance sample
solubility. This feature allows complex
matrices to be analyzed with minimal
sample preparation and extends the util-
ity of the column to new applications
requiring solvents as shown in Figures
8 and 9.

Solvent and Temperature Increase
Flexibility for Methods Development
The solvent compatibility of the
IonPac CS12A permits the use of
acetonitrile in the eluent to modify
ion-exchange selectivity. Simultaneous
sulfuric acid concentration gradients
and organic solvent gradients can be
used to achieve optimum resolution
of closely eluting analyte pairs. The
retention of hydrophobic analytes is
decreased significantly by the addi-
tion of solvent. Operation at elevated
temperatures is useful in improving
peak efficiencies and asymmetry and for
resolving closely eluting pairs. Figures 8
and 9 illustrate the use of solvent in
the eluent together with elevated
temperature to optimize the separation
of several closely eluting amines.

30

Column: lonPac CS12A (no guard), 4 mm
Eluent: Step change at 12 min from

3'mN to 20 mN Methanesulfonic acid
Flow Rate: 1.0 mL/min
Inj. Volume: 25 L

Peaks:

Minutes

Detection:

Suppressed conductivity,
CSRS-ULTRA 4 mm,
AutoSuppression recycle mode

1. Lithium 0.5 mg/L (ppm)
2. Sodium 52.0

3. Ammonium 0.05

4. Potassium 50

5. Magnesium 2.5

6. Calcium 50

11340

Figure 7. Trace-level quantification of ammonium in brine (1000:1 ratio) is fast and easy
using the lonPac CS124 coupled with cation AutoSuppression.
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Column:
Eluent:

Flow Rate:
Inj. Volume:
Detection:

Peaks:

Minutes

Temperature:

lonPac CS12A (no guard), 4 mm

22 mN Sulfuric acid / 2% Acetonitrile to

44 mN Sulfuric acid / 16% Acetonitrile in 10 min,
to 50 mN Sulfuric acid / 30% Acetonitrile in 14 min
1.0 mL/min

25 L

Suppressed conductivity,

CSRS-ULTRA 4 mm, Chemical Suppression mode
40°C

1. Lithium 0.2 mg/L (ppm)
2. Sodium 0.8
3. Ammonium 1.0
4. Potassium 20
5. Magnesium 1.0
6. Calcium 20
7. 1,2-Propanediamine 8.0
8. 1,6-Hexanediamine 8.0

9. 1,7-Heptanediamine 8.0
10. 1,8-Octanediamine 8.0
11. 1,9-Nonanediamine 8.0
12. 1,10-Decanediamine 8.0
13. 1,12-Dodecanediamine 8.0

11193

Figure 8. A sulfuric acid gradient coupled with an acetonitrile gradient and elevated
temperature are used to optimize the separation of a wide range of amines and the alkali and

alkaline earth metals.

50.4 mN MSA /0.5% Acetonitrile 89

Column: lonPac CG12A, CS12A, 4 mm Flow Rate:
Eluent: Step gradient at 6 min from Inj. Volume:
10.4 mN MSA /0.5% Acetonitrile to Detection:
10.4 mN MSA /5% Acetonitrile; step
gradient at 10 min to 36.8 mN )
MSA /5% Acetonitrile; gradient Tempe.rature.
127 from 14 to 16 min to Peaks:

0 5 10 15 20

1.0 mL/min

25 L

Suppressed conductivity, CSRS-ULTRA 4 mm,
AutoSuppression external water mode

35°C

1. Lithium 0.5 mg/L (ppm)
2. Sodium 2.0
3. Ammonium 25
4. Potassium 5.0
5. 5-Amino-1-pentanol 20.0
6. Morpholine 10.0
7. 2-Diethylaminoethanol 10.0
8. Magnesium 25
9. Calcium 5.0
10. Cyclohexylamine 15.0
11. 3-Dimethylaminopropylamine  10.0

13902

Figure 9. The lonPac CS124, with an MSA/acetonitrile gradient, separates Group I and II

cations, ammonium, and amines in cooling waters.
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Trace Analysis Is Easier with an Eluent
Generator and Direct Large Loop
Injection on a CS12A-5pm

Combining the lonPac CS12A-5um
3 mm column with an eluent generator
makes trace cation analysis even easier.
An eluent generator produces methane-
sulfonic acid eluents electrolytically,
eliminating the need for eluent prepara-
tion. Only a source of deionized water is
needed. The use of this ultrapure MSA as
an eluent results in a low, stable baseline.
Routine ppb-level analysis of inorganic
cations and ammonium by direct
injection is possible with the
CS12A-5pm 3 mm column and a
1000 pL injection loop, as illustrated
in Figure 10. The large-loop direct-
injection technique allows detection of
cations to mid-ppt concentrations.

Trace Cations Using Preconcentration

The preconcentration technique is
used when measuring ions in the low
ng/L (ppt) levels. With this technique,
the injection loop is replaced by either
a guard or preconcentration column
containing ion-exchange material
similar to that used in the analytical
column. This column concentrates ions
from measured volumes of pure water,
lowering detection limits by several
orders of magnitude.

Preconcentration is often used with
online process IC instruments to obtain
the lowest detection limits possible.

In Figure 11, a 40 mL sample was
concentrated on a 2 mm CG12A guard
column, followed by separation of the

trace cations on a 2 mm IonPac CS12A.

Sample preconcentration can also
be used to determine lithium as an
additive tracer in industrial process
waters. In Figure 12, 7.5 mL of a
hydrazine-treated sample was
concentrated on a CG12A guard
column, permitting the determination
of lithium at sub-ppb concentrations.

Calcium and Magnesium in Brine
A MetPac™ CC-1 concentrator

column, which selectively retains

calcium and magnesium but has a

0.2 7

S

Column: lonPac CS12A-5pm, 3 mm (no guard)
Eluent: 22 mN Sulfuric acid
Flow Rate: 0.5 mL/min
Inj. Volume: 1000 pL
Detection: Suppressed conductivity, CSRS-ULTRA
2 mm, AutoSuppression recycle mode
Peaks: 1. Lithium 0.11 pg/L (ppb)
2. Sodium 0.42
3. Ammonium 0.41
4. Potassium 1.01
5. Magnesium 0.98
6. Calcium 0.99

Minutes

15938

Figure 10. Trace cations determined by large-loop direct injection.

Column: lonPac CG12A, CS12A, 2 mm
Concentrator
Column: lonPac CG12A
0.04 Eluent: 20 mN Sulfuric acid
= ) FlowRate;  0.25 mL/min
S 9 Detection: Suppressed conductivity,
3 CSRS-ULTRA 2 mm,
0+ AutoSuppression external water mode
Inj. Volume: 40 mL, preconcentrated
Peaks: 1. Sodium <10 ng/L (ppt)
2. Ammonium <10
T T | 3. Trimethylamine —
0 10 15 20
Minutes IS0 calibration data unavailable.

13863

Figure 11. Trace-level cations in ultrapure water using sample preconcentration.

uS

Amine Matrix

Column: lonPac CG12A, CS12A, 2 mm

Concentrator

Column: lonPac CG12A

Eluent: 5 mN Sulfuric acid step change
to 30 mN at 10 min

Flow Rate: 0.25 mL/min

Inj. Volume: 7.5 mL, preconcentrated

Detector: Suppressed conductivity,
CSRS-ULTRA 2 mm,
AutoSuppression external water mode

Peaks: 1. Lithium 0.1 pg/L (ppb)
2. Sodium 1.0

o

T
10 15 20
Minutes

13096

low affinity for sodium, is used to
concentrate calcium and magnesium
from brines. The concentrated calcium

Figure 12. Trace lithium in a hydrazine sample matrix.

and magnesium are then eluted from the
concentrator column and separated on an
IonPac CS12A cation-exchange column.




CS12A-MS (2 x 100 mm) Column
for IC-MS

The IonPac CS12A-MS (2 x
100 mm) column is specifically
designed to separate inorganic cations,
polar hydrophilic amines, and other
small organic molecules (such as
theophylline, caffeine, and uracil) prior
to detection with MS. The CS12A-MS
(2 x 100 mm) column format was
specifically developed for MS operation.

The CS12A-MS (2 x 100 mm) col-
umn is ideally suited for fast elution and
low flow rates required for interfacing
with IC-MS detectors. Typically,
the CS12A-MS column will be oper-
ated in an ion chromatography system
containing a post column cation eluent
suppressor for removal of salt counter
anions, followed by a conductivity
detector and an ESI-MS detector in
series as illustrated in Figure 13. A
grounded union is installed between
the conductivity cell and the chassis to
eliminate voltage buildup between the
two detectors.

Advantages of Using a Cation
Suppressor with IC-MS
The use of a suppressor in IC-MS

provides several advantages. Methods
developed for conductivity detection
can be used without modification. The
counteranions are removed reducing
MS maintenance. The electrospray
signal is improved when the ionic load
entering the interface is lowered, even
in comparison to volatile eluent systems.
Detection limits are improved due
to better signal stability and the
elimination of ionization suppression.

The availability of a high-
sensitivity conductivity trace provides
information in addition to the MS detector.

Optional Pump

External (addition of solvent/acid/base)

Water

o]
3

Conductivity ~ Grounded
Detector Union

Column Suppressor

MSQ Plus™ MS

Figure 13. IC-ES-MS System Schematic.



Extended Application Capabilities with
the CS12A-MS Column

Figure 14 shows an overlay of
single ion traces of the M+H signals for
6 small amines with a large sensitivity
difference among the amines. The
triethanolamine forms hydrogen bonds
easily inhibiting the electrospray pro-
cess, thus leading to poor sensitivity. In
contrast, trimethylamine is very volatile.
The other amines have good sensitiv-
ity. This work was done with minimal
separation of the amines using the fast
CS12A-MS (2 x 100 mm) column.

Inorganic cations can easily be
determined in a Biaxin Extract as shown
in Figure 15. A methanesulfonic acid/
acetonitrile gradient was used to elute
inorganic as well as organic amines for
screening purposes. Sodium and potas-
sium are easily detected under these
conditions as clusters with acetonitrile
and/or water. For example, the highest
masses are clusters with 19 water
molecules while the lower masses
contain acetonitrile.

Figure 16 demonstrates the
analysis of a guanidine stock with
quantification of a sodium impurity in
guanidine. Using optimized conditions
with low solvent, sodium and
guanidine can quickly be determined
with excellent sensitivity.

Column: lonPac CS12A-MS, 2 x 100 mm
6 L Suppressor: ~ CSRS-ULTRA 2 mm, external water mode,
Lhw/\—//_/ 10 mA
Gradient: 2-18% CH,CN, 10~25 mM MSA in 6 min
—A—‘——'—v—kﬁ— Flow Rate: 0.25 mL/min
3 Inj. Volume: 5L
2 N Detection:  Conductivity/AQA MS
1 /L MS Conditions: +ESI, 20V, 200 °C, SIM as indicated
+Electrospray -MS Peaks: m/z Hg/L
T T T 1. Ethanolamine 62 50
4| Conductivity 345 2. Diethanolamine 106 50
3. Triethanolamine 150 25,000
HS Na*1 9 4. Trimethylamine 60 5,000
04 N 5. Ethyldimethylamine 74 500
T T T i i
0 5 i § 6. Trigthylamine 102 50
Minutes 17108-02
Figure 14. Determination of alkylamines and alkanolamines using IC-MS detection.
100
Peak 1
2
1 +ESI-MS gz | 1062
2g 83.2J ‘ 198.1 365.1
ll\ L \
0 'Ll T Tt
Cond 57 100 150 200 250 300 350 400 447
amu
T T T T T 1 10078
0 2 4 6 8 10 12 Peak 2
Min @z 3811
Column: lonPac CS12A-MS, 2 x 100 mm €= )
Suppressor:  CSRS-ULTRA 2 mm, external water mode, 10 mA Ll l L
Cradient D S S R R R B A
Conditions: 2% CH,CN/17 mM MSA o 36% CH.CN/25 mM 57100 150 200 250 300 350 400 447
MSA in 10 min, hold for 5 min
Flow rate: 0.25 mL/min
Detection: Conductivity/AQA MS
MS Conditions: +ESI, Full Scan 57-447 amu, 200 °C, 20 V
Sample: 40 mg Biaxin/10 mLs 50% CH,CN, sonicated and filtered
Peaks: 1. Sodium, Na*+2CH,CN 105.2 m/z
2. Potassium, K*-CH,CN 802 m/z

17113-01

Figure 15. Separation of inorganic cations in a biaxin extract using MS detection.

550 — 2 Column:
c . Eluent:
uS onductivity ——
1 Suppressor:
180,000 2 Detection:
MS Conditions:
Counts SIM 60 m/z Sample:
0 Inj. Volume:
Peaks:
40,000 1
SIM 105 m/z
Counts
0 U T T 1

T
0 1.0 2.0 3.0 40 5.0
Minutes

lonPac CS12A-MS, 2 x 100 mm
1.8% CH,CN/12 mM MSA
0.25 mL/min
CSRS-ULTRA 2 mm, external water
mode, 9 mA
Conductivity/AQA MS
+ESI, 250 °C, 20 V, SIM as indicated
Guanidine 1 pg/mL
5L

m/z
1. Sodium cluster 105
2. Guanidine (NH,),C=NH 60

17114-01

Figure 16. Determination of a sodium impurity in a guanidine stock solution using

IC-MS detection.




Figures 17 and 18 demonstrate the
use of a dual gradient to resolve cations
in complex sample matrices. Figure 17
illustrates a general cation screening
method for a generic cold medication.
The sample was dissolved in water and
filtered prior to injection. The overlays
of four chromatograms show the
conductivity and the electrospray MS
traces along with the blank runs. The
MS was operated in full scan mode
and the mass shown here were
extracted. The mass for the M+H and
the M+H+CH,CN are shown.

Figure 18 shows the use of a dual
gradient applied to an antiseptic swab
sample. Masses of the various alkyl
chain lengths were extracted from the
full scan run, four of which are shown
here. The conductivity trace did not
indicate multiple peaks.

3
2
TIC
TIC Blank

2

1
Cond. Blank

0 5 ) 10 15
Minutes
Column: lonPac CS12A-MS, 2 x 100 mm
Gradient: 1.8-45% CH,CN/10-50 mM MSA
in 10 min, hold 5 min
Flow Rate: 0.37 mL/min
Detection: Conductivity/AQA MS

MS Conditions: +ESI, 275 °C, 20 V, full scan 57-550 amu

100 1051
o= Peak 1
55 Sodium
S
0
100
o= 166.2 Peak 2
&g Pseudoephedrine
s | 2072
0
L2007 5 Peak3
é% Dextromethorphan
2= \ 313.3
0 T T T T T
57 150 250 350 450 550

amu

17117-01

Figure 17. Inorganic cation screening of a generic cold medication using IC-MS detection.

332 m/z

304 my/z
248 m/z

105 m/z

Conductivity

9
Minutes

Column:
Suppressor:

Gradient:

Flow rate:

lonPac CS12A-MS, 2 x 100 mm

CSRS-ULTRA 2 mm, external water mode,
30mA

18-63% CH,CN, 10-50 mM MSA in 10 min,
hold 2 min.

0.37 mL/min

Injection loop: 5 pL

Detection:
MS Conditio
Sample:

Sample
preparation:

Peaks:

Conductivity/AQA MS
ns: +ESI, 20V, 275 °C, full scan

Antiseptic swab, 0.133%
Benzalkonium chloride

1 swab/20 mL water

m/z
1. Sodium, 105
2. Benzalkonium branched 242
3. Benzalkonium (C8) 248

4. Benzalkonium (C12) 304
5. Benzalkonium (C14) 332
17118-01

Figure 18. Determination of benzalkonium chlorides in an antiseptic swab sample using

IC-MS detection.




System Recommendations

The CS12A column in the
suppressed conductivity mode is
recommended for use with the
ICS-2100 or ICS-5000 IC Systems
equipped with an Eluent Generator. The
CS12A can be used with older Dionex
IC Systems equipped with an Eluent
Generator or an RFC-30 Reagent-Free
Controller. The eluentgenerator is
used to automatically produce
methanesulfonic acid gradients from
deionized water.

Suppressors

For optimum ease of use and
economy, the CS12A column can be
used with the CSRS 300 Anion
Suppressor or the CCES 300 Cation
Capillary Electrolytic Suppressor.

Cation Trap Columns

When using the Eluent Genera-
tor for eluent delivery, a CR-CTC 11
Continuously Regenerated Cation Trap
Column should be installed between the
Eluent Generator cartridge and the
eluent generator degas module.
Alternatively, a CTC Cation Trap
Column can be installed between the
gradient pump and the injection valve
to remove cationic contaminants from
the eluent.

Concentrator Columns

For trace analysis work, use the
IonPac CG12A guard column when a
single piston pump such as the AXP
pump is used for sample delivery. Use
the TCC-LP1, TCC-ULP1, or the TCC-
XLP1 Cation Concentrator Column
when the sample is delivered with a
syringe or with an autosampler.
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SPECIFICATIONS

Dimensions:
IonPac CS12A Analytical Columns:
2 % 100 mm, 2 %X 250 mm,
3 x 150 mm, and 4 x 250 mm

IonPac CS12A Capillary Columns:
0.4 x 150 mm and 0.4 x 250 mm

IonPac CS12A Guard Columns:
2 x50 mm, 3 x 30 mm
and 4 x 50 mm

IonPac CS12A Capillary
Guard Columns:
0.4 x 50 mm

Maximum Operating Pressure:
4000 psi (standard and microbore)
5000 psi (capillary)

Mobile Phase Compatibility:
Acidic eluents, 100% acetonitrile.
Alcohols should be avoided.

Ion-Exchange Groups:
Grafted carboxylic acid and
phosphonic acid

Substrate Characteristics:
Bead Diameter:
8 um (0.4 x 250 mm, 2 X 100 mm,
2 x 250 mm, and 4 x 250 mm)

5 um (0.4 x 150 mm and 3 x 150 mm)

Crosslinking (%DVB): 55%

Functional Group Characteristics:
Medium hydrophilic

Capacity (ueq/column):
9.4 peq (0.4 x 150 mm)
28 peq (0.4 x 250 mm)
280 peq (2 x 100 mm)
700 peq (2 x 250 mm)
940 peq (3 x 150 mm)
2800 peq (4 x 250 mm)

Column Construction:
PEEK™ with 10-32 threaded
ferrule-style end fittings. All
components are nonmetallic.
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ORDERING INFORMATION

To order in the U.S., call 1-800-346-6390 or contact the Dionex regional office nearest you. Outside the U.S., order through
your local Dionex office or distributor. Refer to the following part numbers.

Description Part Number
lonPac CS12A Columns

IonPac CS12A-8pum Analytical Column, (4 X 250 MM ...oouiiriiiiiriiiieieeteeetet ettt et et see et st e e seeesaeseeens 046073
IonPac CG12A-8um Guard Column (4 X SO MMM ).....ecierriiierieieerieetesieeeesteeeesteesesseesesseessesseessesssessesssessesssessesssessessaens 046074
IonPac CS12A-5pum Analytical Column (3 X 150 MIM) ....iiiiiiiieriiiieie ettt e e sae st essesnaessessaessesnnens 057185
IonPac CG12A-5um Guard Column (3 X 30 MM ..cueiouieriirieitiierie ettt ete st et e et eneeeseeseesaeenaesneessesneenseeneens 057184
IonPac CS12A-8pum Analytical Column (2 X 250 MIN) ....oiuiiriiiieiiiieieeteneet ettt ettt sttt sae e st et seeesaeseeens 046075
IonPac CG12A-8um Guard Column (2 X SO MMM )..c.vieieriiiieriiiienieiiesieetesteeeesteesesseessesseessesseessesssessesssessesssessessaessessaens 046076
IonPac CS12A-MS Analytical Column (2 X 100 MIM)......ccieriiiierieiienieeienie ettt eeesteetesteeseseeeseesseesaesseessesseesessnensessnens 059960
IonPac CS12A-8um Capillary Column, (0.4 % 250 IMIM).c..erviriiririiniiieieieieieteteeeeee ettt et eve s 079914
IonPac CG12A-8um Capillary Guard Column (0.4 X 50 MIT)...coouiiiiriiiiiiiiieieeeiceecee et st 072067
IonPac CS12A-5um Capillary Column, (0.4 X 150 MIM)......cciiiiiriiiiieriiiieriieiesieetesteete e s e eeeeseesaesseessesseessessnessesseens 072068
IonPac CG12A-5um Capillary Guard Column (0.4 X 35 MIM)...ccouiiieriiiiieiieiesieeiese ettt saeseesreseesseseaessesnnens 072069

Concentrator Column

TCC-LP1 Trace Cation Concentrator-Low Pressure (4 X 35 MM).....cciiiiieiieiiieiiecie et eveesieeereeseeeeveeseneennees 046027
TCC-ULP1 Trace Cation Concentrator-Ultralow Pressure (5 X 23 M) ....cceeiiiirieniieiieiieeieesieeieeseeeieeseeesveeseneennees 063783
TCC-XLP1 Trace Cation Concentrator-Extremely Low Pressure (6 x 16 M) ......cccoecverieriinierienieniesienieseesreseesieeenens 063889

Trap Columns

CR-CTC II Continuously Regenerated Cation Trap COIUMN ..........ccoevuiiiiriirieiieieseeeecee et 066262
CR-CTC Continuously Regenerated Cation Trap Column (Capillary)

(For use with Capillary Cation COIUMMNS) ........ccuerieiiirieieeierit ettt ettt et et e enaesteenseseeeneesseesesseensesneensesseensesneens 072079
CTC-1 Cation Trap Column (9 x 24 mm)

(For gradient operation 0f 4 Mm COIUMMNS) .....co.eiiiiiiiiiieiieiet ettt ettt et eee st estesaeessesaeenaeeneens 040192
CTC-1 Cation Trap Column (4 x 35 mm)

(For gradient operation 0f 2 MM COIUMMNS) .....eouuiiuiiiiiieie ettt ettt ettt st e e st e aesneesesneenaeennens 043132

Atlas, AutoSuppression, CSRS, IonPac, OnGuard, and
Self-Regenerating Suppressor are registered trademarks and
CCES and MetPac are trademarks of Dionex Corporation.
PEEK is a trademark of Victrex PLC.
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