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PRODUCT SPECIFICATIONS 70526

Thermo Scientific concentrator
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pre-concentratlon, 2D-IC Column: Dionex lonPac AC15 (2 x 50 mm)
Eluent: Potassium hydroxide,

10 mM from 0 to 4 min,
i 10 mM to 40 mM from 4 min to 14 min,
Benefits 40 mM to 60 mM from 14 to 18 min

e Achieve lower detection limits to facilitate ultra trace Eluent Source: Dionex EGC IIl KOH
Temperature: 30 'C

analysis Flow Rate: 0.5 mL/min
o ) ) Inj. Volume: 20 mL, preconcentrated
e Easier integration of early eluting analytes vs. large- Detection:  Suppressed conductivity,
loop methods that introduce a large void volume in the Dionex ASRS ULTRA 2 mm,
. AutoSuppression
baseline recycle mode
. ) L Peaks: 1. Fluoride 0.1 pg/L (pph)
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4. Chloride 0.1
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Dionex lonPac trap columns for anion and cation
determinations prevent eluent contaminants from causing
interfering peaks during gradient ion chromatography (IC). K2 4
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Concentrator columns : 3 5
Dionex lonPac concentrator columns are designed
T T T 1
primarily for high-purity water analysis. The columns retain 0 5 I\/I'mt 15 20
. . Inutes
ions from a measured volume of aqueous sample matrix,
thereby concentrating the analyte species and lowering
detection limits. The advantage of using concentrator
columns is the ability to perform routine analysis for ions
at ug/L (ppb) to ng/L (ppt) levels.
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Figure 1 illustrates a typical IC trace-enrichment system
configuration using a concentrator column. The sample
is pumped across the concentrator column, as shown
in Figure 1A. After the analytes from the sample are
concentrated, the valve is switched. The concentrated
analytes are then swept by the eluent from the
concentrator column onto the analytical column,

as shown in Figure 1B.

Figure 2 illustrates the configuration of a 2D-IC system
using a capillary concentrator column on an analytical-
capillary hybrid system. The concentrator column is
placed between the first and second dimension of the

2D system set-up; a cut volume then is focused on the
capillary concentration column, then eluted onto a second
dimension column.

Figures 3-11 show trace-level anion determinations using a
concentrator column. This concentrator system can also be
used for the determination of trace cations and transition
metals, as shown in Figures 12 and 13.

Ordering information

Monolith anion concentrator

(Dionex lonSwift MAC-100 concentrator column)

(0.5 % 80 MM).corrrrrrrireeeeeeeeeeeeeennn P/N 074702

The Thermo Scientific™ Dionex™ lonSwift™ MAC-100
monolith anion concentrator column is designed primarily
for high-purity water analysis. The Dionex lonSwift
MAC-100 concentrator column is a general purpose,
ultra-low-pressure anion concentrator designed for use
with Thermo Scientific™ Dionex™ lonPac™ anion capillary
columns and Thermo Scientific™ Dionex™ lonSwift™ anion
columns. The Dionex lonSwift MAC-100 concentrator
columns strips ions from a measured volume of aqueous
sample, concentrating the analyte species and thereby
lowering detection limits. This concentrator column is
available in a 0.5 x 80 mm format for ultra-low-pressure
applications using a pressurized bottle, syringe, and
Thermo Scientific™ Dionex™ AS-AP Autosampler, or a single
piston sample delivery pump (Thermo Scientific™ Dionex™
AXP auxiliary pump) for sample loading.
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Figure 1. Process for ion chromatography trace enrichment:
(A) sample concentration step and (B) sample injection step
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Figure 2. Configuration of a 2D-IC system using a capillary
concentrator column



6.57 Column: Dionex lonPac AS19 capillary column
(0.4 x 250 mm)
Conc. Column: Dionex lonSwift MAC-100
Concentrator (0.5 mm x 80 mm)
Eluent Source: Dionex EGC-KOH (Capillary) Cartridge
Eluent: 10 mM KOH (0 to 10 min),
10 to 50 mM KOH (10 to 25 min),
50 mM KOH (25 to 30 min),
10 mM (30 to 35 min)
Flow Rate: 10 yl/min
Temperature:30 °C
Detection:  Suppressed conductivity, Thermo
Scientific™ Dionex™ ACES™ 300
Inj. Volume: 200 pL

pS/c

05 1 Concentration (ug/L)
0 Minutes 35 Poaks: 1. Fluoride 1.0
2. Chloride 5.0
3. Nitrite 5.0
4. Bromide 5.0
5. Nitrate 5.0
6. Sulfate 10.0
7. Phosphate 5.0

27946

Figure 3. Separation of inorganic anions at trace concentrations
using a Thermo Scientific™ Dionex™ lonPac™ AS19 capillary column
with 200 pL injection

Monolith anion concentrator

(Dionex lonSwift MAC-200 concentrator column)

(0.75 x 80 MM).....cernnmmmmmmmmnneeeennns P/N 075461

The Thermo Scientific™ Dionex™ lonSwift™ MAC-200
monolith anion concentrator column is designed

primarily for 2D-IC capillary applications including trace
bromate or perchlorate in drinking water matrices. This
concentrator column can also be used to preconcentrate
trace anions in high-purity water matrices. The Dionex
lonSwift MAC-200 concentrator column is available in a
0.75 x 80 mm format designed specifically for concentrating
trace anions such as bromate or perchlorate. It is placed
between the first and second dimension of the 2D-IC
system set-up and a cut volume is focused on the
concentrator, then eluted onto a second dimension column
such as a Dionex lonPac AS19 or Thermo Scientific™
Dionex™ lonPac™ AS20 capillary column.

A. First-Dimension Conditions

Column: Dionex lonPac AG19, AS19, 4 mm
Flow Rate: 1.0 mL/min
Eluent Source: Dionex EGC Il KOH Cartridge
Eluent: 10 mM KOH (0 to 12 min),
65 mM KOH (12 to 35 min), and 10 mM KOH (35 to 40 min)
Detection: Suppressed conductivity,
Dionex ASRS 300 4 mm
Inj. Volume: 1000 pL
Temperature: 30 °C

B. Second-Dimension Conditions

Column: Dionex lonPac AS20 (0.4 mm x 250 mm)
Flow Rate: 10 yl/min
Eluent Source: Dionex EGC-KOH (Capillary) Cartridge
Eluent: 8 mM KOH (0 to 12 min),
8 to 65 mM KOH (12 to 35 min), and
8 mM KOH (35 to 40 min)
Detection: Suppressed conductivity, Dionex ACES 300
anion capillary electrolytic suppressor
Temperature: 30°C

Concentrator Column: Dionex lonSwift MAC-200 capillary concentrator,
(0.75 x 80 mm) 2500 pL of
1st dimension suppressed effluent (7.5 to 10 min)

0.5
2
©
£
e
[-%]
uS/cm
—— Deionized water &
—— Brand A bottled water (54 ng/L)
—— 100 ng/L bromate in deionized water
03 —— 30 ng/L bromate in deionized water
17 Minutes 20
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Figure 4. Determination of trace concentrations of bromate using
a Dionex lonPac AS20 column with 2D-IC system



Anion concentrators

Anion Micro Concentrator (Dionex lonPac AMC-1
concentrator column)

(2 % 15 MM).ceeeeeeeeeeeeeeeeeeeeeeees P/N 051760

The Thermo Scientific™ Dionex™ lonPac™ AMC-1
concentrator column is a low void volume
microconcentrator column designed for the concentration
of inorganic and low-molecular-weight organic anions
from ultrapure water. The novel solvent-compatible resin
technology ensures a low sulfate background during

the concentration step. The Dionex lonPac AMC-1
concentrator column can be loaded with either a loop

or sample loading pump. The low column void volume
(approximately 15 pL) allows improved determination

of early-eluting anions such as fluoride, glycolate,

acetate, and formate. This low void volume is ideal for

2 mm concentration methods, reduces the “system

dip”, and improves anion determinations for trace anion
determinations in the power generation and semiconductor
industries. Dionex lonPac AMC-1 concentrator columns
can be used in 2 mm or 4 mm i.d. anion-exchange systems
with carbonate/bicarbonate or borate eluents.

10 Column:
Concentrator
Column:
Eluent:

Dionex lonPac AG14, AS14, 4 mm

Dionex lonPac TAC-LP1 (4 x 35 mm)
3.5 mM Sodium carbonate/
1.0 mM Sodium bicarbonate
1 Flow Rate; 1.5 mL/min
2 Inj. Volume: 5 mL
Detection:  Suppressed conductivity
Peaks: 1. Chloride 9.7 ug/L (ppb)
2. Unidentified

ISO calibration data unavailable

uS/cm

0

0 2 4 6 8 10 12 14
Minutes
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Figure 5. Determination of trace-level chloride using a Dionex lonPac
TAC-LP1 concentrator column

Column: Dionex lonPac AG18, AS18, 4 mm
Conc. Column: Dionex lonPac TAC-ULP1
(5 x 23 mm)

Eluent: 23 mM Potassium hydroxide

3.5+ Source: Dionex EGC-KOH (Capillary) Cartridge
5 Temperature: 30 °C
Flow Rate: 1.0 m/min

Inj. Volume: 1 mL
Detection: Suppressed conductivity,
Dionex ASRS ULTRA, 4 mm,

pS/cm AutoSuppression recycle mode

Peaks: 1. Fluoride 0.01 pg/L (ppm)
2. Acetate 0.05
3. Formate 0.02
4. Chlorite 0.10
-0.5 - : . 5. Chloride 0.06
0 ) 10 15 6. Nitrite 0.10
Minutes 7. Carbonate  0.40
8. Bromide 0.20
9. Sulfate 0.20

10. Nitrate 0.20
11. Chlorate 0.20
19324

Figure 6. Determination of trace anions using a Dionex lonPac
TAC-ULP1 concentrator column

Trace Anion Concentrator (Dionex lonPac TAC-LP1
concentrator column)

(4 x 35 MM)cccieiiiiiieeeeeeeeeeeeeen P/N 046026

The Thermo Scientific™ Dionex™ lonPac™ TAC-LP1 low-
pressure trace anion concentrator column is designed
primarily for high-purity water analysis. The Dionex

lonPac TAC-LP1 concentrator column strips ions from a
measured volume of aqueous sample matrix, concentrating
the analyte species and thereby lowering detection limits.
The Dionex lonPac TAC-LP1 concentrator column is a
general purpose, low-pressure concentrator for use with
syringe or autosampler loading (Thermo Scientific™ Dionex™
AS-DV Autosampler). It can be used in anion-exchange
systems using hydroxide, carbonate/bicarbonate, or

borate eluent systems. This concentrator column has

a capacity of 25.0 pyeg/column and a void volume of
approximately 145 pL.

Ultra-Low-Pressure Trace Anion Concentrator

(Dionex lonPac TAC-ULP1 concentrator column)

(5% 23 MM).eerrererrereeeeererereeeeeen P/N 061400

The Thermo Scientific™ Dionex™ lonPac™ TAC- ULP1 ultra
low pressure trace anion concentrator column is designed
primarily for high-purity water analysis. The Dionex

lonPac TAC-ULP1 concentrator column strips ions from a
measured volume of aqueous sample matrix, concentrating
the analyte species and thereby lowering detection limits.
The Dionex lonPac TAC-ULP1 concentrator column is a
general purpose, ultra-low-pressure concentrator for use
with syringe or autosampler loading (Dionex AS-DV and
AS-AP Autosamplers). The Dionex lonPac TAC-ULP1

(5 x 23 mm) concentrator column can be used with single-
piston sample delivery pumps, including the Dionex AXP
auxiliary pump. It can be used with carbonate/bicarbonate,
borate, or hydroxide eluents.

Ultra Trace Anion Concentrator Low-Pressure

(Dionex lonPac UTAC-LP1 concentrator column)

(4 x 35 MM)cccieiiiiiieeeeeeeeeeeeen P/N 063079

The Thermo Scientific™ Dionex™ lonPac™ UTAC-LP1

(4 x 35 mm) ultra trace anion concentrator column is
designed primarily for high-purity water analysis. The Dionex
lonPac UTAC-LP1 concentrator column is an ultraclean (low
sulfate) column that strips ions from a measured volume of
aqueous sample matrix, concentrating the analyte species
thereby lowering detection limits. The Dionex lonPac
UTAC-LP1 concentrator column is a general purpose, low-
pressure anion concentrator column for use with syringe

or autosampler loading (Dionex AS-DV Autosampler). The
Dionex lonPac UTAC-LP1 concentrator column can be used
with carbonate/bicarbonate, borate, or hydroxide eluents.



Ultra Trace Anion Concentrator Low-Pressure 2
(Dionex lonPac UTAC-LP2 concentrator column)

(4 %35 MM)eccceiiiiiececieeeeeeeeeee P/N 079917

The Thermo Scientific™ Dionex™ lonPac™ UTAC-LP2

(4 x 35 mm) ultra trace anion concentrator column is
designed primarily for high-purity water analysis. The Dionex
lonPac UTAC-LP2 concentrator column is a general purpose,
low-pressure anion concentrator column with similar features
to the Dionex lonPac UTAC-LP1 concentrator column, but
backpressure resilience has been improved to eliminate

the need for a pulse dampener on the loading pump, and
matrix resilience has been improved to allow direct injection
of samples containing polyacrylic acid additives used in the
power industry. This concentrator column is available in a

4 x 35 mm format for low-pressure applications including
loading pump, syringe or Dionex AS-DV Autosampler loading.

Ultra Trace Anion Concentrator-Ultra-Low-Pressure
(Dionex lonPac UTAC-ULP1 concentrator column)

(5% 23 MM)..ccceiiiiriirrreeennnn, P/N 063475

The Thermo Scientific™ Dionex™ lonPac™ UTAC-ULP1

(5 x 23 mm) ultra trace anion concentrator column is
designed primarily for high-purity water analysis. The
Dionex lonPac UTAC-ULP1 concentrator column is an

ultra clean (low sulfate) concentrator column. The Dionex
lonPac UTAC-ULP1 concentrator column strips ions from a
measured volume of aqueous sample matrix, concentrating
the analyte species thereby lowering detection limits.

7.0+ 2 mL Injection on UTAC-LP1

Column: Dionex lonPac AG18, AS18, 4 mm
Conc. Column: Dionex lonPac UTAC-LP1

(4 x 35 mm)
Eluent: 23 mM Potassium hydroxide
Eluent Source: Dionex EGC I
KOH (Capillary) Cartridge with
Thermo Scientific™ Dionex™
CR-ATC Column
1.0 mUmin
See chromatogram
30°C
Suppressed conductivity,
Dionex ASRS ULTRA Il 4 mm,
AutoSuppression recycle mode

Fluoride ~ 0.05 mg/L (ppm)
Acetate  0.25
Formate  0.01
Chlorite  0.05
Chloride  0.03
Nitrite 0.05
Carbonate  0.20
Bromide  0.10
Sulfate 0.10
0. Nitrate 0.10
1. Chlorate  0.10

' Flow Rate:
Inj. Volume:
Temperature:
Detection:

25 pL Direct Injection

—_

Peaks:

SO 202N O WwN

21572

Figure 7. Comparison of direct injection and preconcentration using a
Dionex lonPac UTAC-LP1 concentrator column for the determination
of trace anions

This concentrator column is a general purpose, ultra-
low-pressure concentrator column for use with syringe

or autosampler loading (Dionex AS-DV and AS-AP
Autosamplers). The Dionex lonPac UTAC-ULP1
concentrator column can be used with single-piston
sample delivery pumps including the Dionex AXP Auxiliary
Pump. It can also be used with carbonate/bicarbonate,
borate, or hydroxide eluents.

Ultra Trace Anion Concentrator Ultra-Low-Pressure 2
(Dionex lonPac UTAC-ULP2 concentrator column)
(5% 23 MM).cerrrrrrreeeeeeeererreeeenn. P/N 079918

The Thermo Scientific™ Dionex™ lonPac™ UTAC-ULP2

(5 x 283 mm) ultra trace anion concentrator column is
designed primarily for high-purity water analysis. The
Dionex lonPac UTAC-ULP2 concentrator column is a
general purpose, ultra-low-pressure anion concentrator
column with similar features to the Dionex lonPac
UTAC-ULP1 concentrator column, but backpressure
resilience has been improved to eliminate the need for a
pulse dampener on the loading pump, and matrix resilience
has been improved to allow direct injection of samples
containing polyacrylic acid additives. This concentrator
column is available in a 5 x 23 mm format for ultra-low-
pressure applications including loading pump, syringe,
and Dionex AS-DV or AS-AP Autosampler loading.

Ultra Trace Anion Concentrator,

Extremely Low-Pressure (Dionex lonPac UTAC-XLP1
concentrator column)

(6 X 16 MM).crreeeeeeeneceieeereeees P/N 063459

The Thermo Scientific™ Dionex™ lonPac™ UTAC-XLP1

(6 x 16 mm) ultra trace anion concentrator column is
designed primarily for high-purity water analysis. The
Dionex lonPac UTAC-XLP1 concentrator column is an
ultra clean (low sulfate) concentrator column. The

Dionex lonPac UTAC-XLP1 concentrator column strips
ions from a measured volume of aqueous sample matrix,
concentrating the analyte species thereby lowering
detection limits. This concentrator column is a general
purpose, extremely low-pressure concentrator column

for use with syringe or autosampler loading (Dionex
AS-DV and AS-AP Autosamplers). The Dionex lonPac
UTAC-XLP1 concentrator column can be used with single-
piston sample delivery pumps including the Dionex AXP
auxiliary pump. It can be used with carbonate/bicarbonate,
borate, or hydroxide eluents.



Ultra Trace Anion Concentrator, Extremely Low-Pressure 2

(Dionex lonPac UTAC-XLP2 concentrator column)

(6 % 16 MM)..eeereceerrceerremeernns P/N 072781

The Thermo Scientific™ Dionex™ lonPac™ UTAC-XLP2

(6 x 16 mm) ultra trace anion concentrator column is
designed primarily for high-purity water analysis. It

is a general purpose, extremely low-pressure anion
concentrator column with similar features to the

Dionex lonPac UTAC-XLP1 concentrator column, but

back pressure resilience has been improved to eliminate
the need for a pulse dampener on the loading pump, and
matrix resilience has been improved to allow direct injection
of samples containing polyacrylic acid additives used in the
power industry. This concentrator column is available in a
6 x 16 mm format for extremely low-pressure applications
including Dionex AS-DV and AS-AP Autosampler loading.

Trace Anion Concentrator (Dionex lonPac TAC-2
concentrator column)

(3% 35 MM)ceiiiiiiieeeeeeeeeeeeeeeeee P/N 043101

The Thermo Scientific™ Dionex™ lonPac™ TAC-2 trace
anion concentrator column is a pellicular anion-exchange
concentrator column with a capacity of 3.4 peg/column
and a moderately low void volume (approximately 50 pL).
This concentrator column can be used in anion-exchange
systems using carbonate/bicarbonate or borate eluent
systems. Note that the Dionex lonPac TAC-2 concentrator
column should not be used with organic solvents.

Dionex lonPac AC10 Anion Concentrator

(4 x 50 MM).ceenecerrrrerrereeeeeenaeees P/N 043133

For use with Thermo Scientific™ Dionex™ lonPac™ AS10
4 mm hydroxide-selective anion-exchange columns.

Dionex lonPac AC10 Anion Concentrator

(2 x 50 MM)..cceiiiriiiirriecan, P/N 043134

For use with Thermo Scientific™ Dionex™ lonPac™ AS10
2 mm hydroxide-selective anion-exchange columns.

Dionex lonPac AC15 Anion Concentrator

(4 x 50 MM).ceeneciirirrreeeeeeeeannens P/N 079970

For use with Thermo Scientific™ Dionex™ lonPac™ AS15
4 mm hydroxide-selective anion-exchange columns.

Dionex lonPac AC15 Anion Concentrator

(2 x 50 MM)..uueiirrrrrrrrrremmnns P/N 055695

For use with Thermo Scientific™ Dionex™ lonPac™ AS15
2 mm and 3 mm hydroxide-selective anion-exchange
columns.

Column: Dionex lonPac AG4A, AS4A, 4 mm
Conc. Column: Dionex lonPac TAC-2 (3 x 35 mm)
Eluent: 1.75 mM Sodium bicarbonate/
2.5 mM Sodium carbonate

1.0 mL/min

80 mL, preconcentrated
Suppressed conductivity,

Dionex ASRS ULTRA 4 mm,
AutoSuppression

external water mode

1. Fluoride 0.1 pg/L (ppb)
2. Chloride 0.1
3. Nitrite 0.5
4. Bromide 0.5
5. Nitrate 0.5
6. Phosphate 0.5
7. Sulfate 0.5

Flow Rate:
Inj. Volume:
Detection:

Minutes

10826

Figure 8. Trace-level anion determination using a Dionex lonPac
TAC-2 concentrator column

Column: Dionex lonPac AG15, AS15, 2 mm Flow Rate: 0.5 mL/min

Concentrator Inj. Volume: 20 mL, preconcentrated
Column: Dionex lonPac AC15 (2 x 50 mm) Detection:  Suppressed conductivity,
Eluent: Potassium hydroxide, Dionex ASRS ULTRA 2 mm,

10 mM from 0 to 4 min,
10 mM to 40 mM from 4 min to 14 min,
40 mM to 60 mM from 14 to 18 min

AutoSuppression
recycle mode

- Peaks: 1. Fluoride 0.1 pg/L (ppb)
Eluent Source: Dionex EGC lll KOH 2. Acetate 0.1
Temperature: 30 °C 3. Formate 0.1
4 4. Chloride 0.1
5. Nitrite 0.1
6. Carbonate —
7. Sulfate 0.1
us/em 8. Oxalate 0.1
9. Bromide 0.1
78 11 10. Nitrate 0.1
1910 11. Phosphate 0.1
0
T T T 1
0 5 10 15 20
Minutes

14871

Figure 9. Determination of inorganic anions and low molecular
weight organic acids with sample preconcentration using a 2 mm
Dionex lonPac AC15 column

Column:  Dionex lonPac AS10, 4 mm
Eluent: 100 mM Sodium hydroxide
4 1 Flow Rate: 1.0 mL/min
2 Sample: 5 mL concentrated on
Dionex lonPac AC10 column,
rinsed with DI water at 2.0 mL/min
for 10 min
pS/om 3 4 Detection:  Suppressed conductivity,
Dionex ASRS ULTRA 4 mm,
AutoSuppression external water mode
04 ; : ; : ; ; . Peaks: 1. Carbonate - Hg/L (ppb)
5 10 15 20 25 25 35 2. Chloride 3.0
Minutes 3. Sulfate <05

4. Unknown -
10854

Figure 10. Determination of anions in semiconductor-grade isopropyl
alcohol using a Dionex lonPac AC10 concentrator column



Cation Concentrators

Monolith Cation Concentrator

(Dionex lonSwift MCC-100 concentrator column)

(0.5 x 80 mMM)...ccoevvvrveriiiinnnnn. P/N 075462

The Thermo Scientific™ Dionex™ lonSwift™ MCC-100
Monolith cation concentrator column is designed primarily
for high-purity water analysis. This concentrator column is
a general purpose, ultra-low-pressure cation concentrator
designed for use with Dionex lonPac cation capillary
columns. The Dionex lonSwift MCC-100 concentrator
columns strips ions from a measured volume of aqueous
sample, concentrating the analyte species and thereby
lowering detection limits. It is available in a 0.5 x 80 mm
format for ultra-low-pressure applications using a
pressurized bottle, syringes, Dionex AS-AP Autosampler,
or a single-piston sample delivery pump (Dionex AXP
auxiliary pump) for sample loading.

Monolith Cation Concentrator

(Dionex lonSwift MCC-200 concentrator column)

(0.75 x 80 mMM).....cceveereerrnrnnnn. P/N 075463

The Thermo Scientific™ Dionex™ lonSwift™ MCC-200
Monolith cation concentrator column is designed primarily
for 2D-IC capillary applications including trace ammonium
and amines in high salt matrices. This concentrator column
can also be used to preconcentrate trace cations in high-
purity water matrices. The Dionex lonSwift MCC-200
Monolith cation concentrator column is available in a

0.75 x 80 mm format designed specifically for
concentrating trace cations such as ammonium or amines.
The Dionex lonSwift MCC-200 concentrator column is
placed between the first and second dimension of the
2D-IC system set-up and a cut volume is focused on it,
then eluted onto a second dimension column such as

the Dionex lonPac CS16 or Thermo Scientific™ Dionex™
lonPac™ CS17 capillary column.

Low-Pressure Trace Cation Concentrator

(Dionex lonPac TCC-LP1 concentrator column)

(4 x 35 MM)eccciiiiiiiiiciicecceeeee, P/N 046027

The Thermo Scientific™ Dionex™ lonPac™ TCC-LP1

(4 x 35 mm) low-pressure trace cation concentrator column
is designed primarily for high-purity water analysis. The
Dionex lonPac TCC-LP1 concentrator column strips ions
from a measured volume of aqueous sample matrix,
concentrating the analyte species thereby lowering
detection limits.

Column: Dionex lonPac CS16 (0.5 mm x 250 mm)
Eluent Source: Dionex EGC-MSA (Capillary) Cartridge
Eluent: 30 mM MSA

0.257 3

Flow Rate: 10 pL/min

Temperature: 40 °C

Suppressor: - Thermo Scientific™ Dionex™
CCES™ 300 Cation Capillary
Electrolytic Suppressor

Detection: ~ Suppressed conductivity

Concentrator: Dionex lonSwift

MCC-100 Concentrator

(0.5 mm x 80 mm)

100 pL

Deionized water spiked

with six cations

Peaks: 1. Lithium 0.017 pg/L
2. Sodium 0.067
3. Ammonium 0.083
4. Potassium  0.17
5. Magnesium 0.067
6. Calcium 0.17

Inj. Volume:

uS/em Sample

-0.15 )
0 Minutes 23
28022

Figure 11. Separation of inorganic cations at trace concentrations
using a Dionex lonPac CS16 capillary column and Dionex lonSwift
MCC-100 concentrator column with 100 pL injection

Column:  Dionex lonPac CS12A, 2 mm
0.04 Eluent: 20 mN Sulfuric acid
2 Flow Rate:  0.25 mL/min
1 Inj. Volume: 40 mL, preconcentrated
3 Detection: ~ Suppressed condymctivity, .
uS/em Thermo Scientific - Dionex
CSRS  ULTRA 2 mm,
AutoSuppression
external water mode
0 r . r , Peaks: 1. Sodium <10 ng/L (ppt)
0 10 15 20 2.Ammonium <10
Minutes

3. Trimethylamine —

ISO calibration data unavailable.
13863

Figure 12. Determination of trace cations using sample
preconcentration

This concentrator column is a general purpose, low-
pressure concentrator for use with syringe or autosampler
loading (Dionex AS-DV Autosampler). It is designed for use
with carboxylated cation-exchange systems such as the
Thermo Scientific™ Dionex™ lonPac™ CS12, CS12A, CS14,
CS15, CS16, CS17, or CS18 columns with monovalent
eluents (sulfuric acid, methanesulfonic acid, or hydrochloric
acid).

Ultralow-Pressure Trace Cation Concentrator

(Dionex lonPac TCC-ULP1 concentrator column)
(RN 1111 1) FE R P/N 063783

The Thermo Scientific™ Dionex™ lonPac™ TCC-ULP1

(5 x 35 mm) ultralow-pressure trace cation concentrator
column is designed primarily for high-purity water analysis.
The Dionex lonPac TCC-ULP1 concentrator column

strips ions from a measured volume of aqueous sample
matrix, concentrating the analyte species thereby lowering



detection limits. This concentrator column is a general
purpose, ultra-low-pressure concentrator for use with
syringe or autosampler loading (Dionex AS-DV or

AS-AP Autosamplers). The Dionex lonPac TCC-ULP1
concentrator column can also be used with single-piston
sample delivery pumps including the Dionex AXP auxiliary
pump. It is recommended for use with carboxylated
columns such as the Dionex lonPac CS12, CS12A, CS14,
CS15, CS16, CS17, and CS18 columns. The Dionex lonPac
TCC-ULP1 concentrator column can be used with sulfuric
acid, methanesulfonic acid, and hydrochloric acid eluents.

Extremely Low-Pressure Trace Cation Concentrator
(Dionex lonPac TCC-XLP1 concentrator column)

(6 x 16 MM)...nnnnnnnmmmmnneneenns P/N 063889

The Thermo Scientific™ Dionex™ lonPac™ TCC-XLP1

(6 x 16 mm) extremely low-pressure trace cation
concentrator column is designed primarily for high-purity
water analysis. The Dionex lonPac TCC-XLP1 concentrator
column strips ions from a measured volume of aqueous
sample matrix, concentrating the analyte species thereby
lowering detection limits. This concentrator column is a
general purpose, extremely low-pressure concentrator for
use with syringe or autosampler loading (Dionex AS-DV or
AS-AP Autosamplers). The Dionex lonPac TCC-XLP1
concentrator column can also be used with single-piston
sample delivery pumps including the Dionex AXP auxiliary
pump. It is recommended for use with carboxylated
columns such as the Dionex lonPac CS12, CS12A, CS14,
CS15, CS16, CS17, and CS18 columns. The Dionex lonPac
TCC-XLP1 concentrator column can be used with sulfuric
acid, methanesulfonic acid, and hydrochloric acid eluents.

Trace Cation Concentrator

(Dionex lonPac TCC-2 concentrator column)

(3% 35 MM)ccriiiiiiiiiiieeeeeeeeeeee, P/N 043103

The Thermo Scientific™ Dionex™ lonPac™ TCC-2 trace
cation concentrator column is a surface-sulfonated
cation-exchange concentrator column with a capacity
of approximately 10 peg/column and a low void volume
of approximately 50 L. It is ideal for use with sulfonated
cation-exchange columns such as the Dionex lonPac
CS3, CS10, and CS11 columns. The Dionex lonPac TCC-2
concentrator column can also be used as concentrator
column for transition metals.

Postcolumn
Reagent:

Column: Dionex lonPac CG5A,
CS5A, 2 mm
Concentrator

Column:

Dionex MetPac PAR
Postcolumn Reagent Diluent

Dionex lonPac TCC-2 PCR Flow Rate: 0.15 mL/min

Eluent: Dionex MetPac PDCA Detection: 530 nm, 10 mm cell
Eluent Concentrate Column Temp: 30 °C
Flow Rate: 0.3 mL/min Inj. Volume: 4.0 mL, preconcentrated
Peaks: 1.1ron 500 ng/L(ppt)
2. Copper 250
0025 4 3.Nickel 500
1 4. Zinc >500
2 5. Cobalt 250
u 5 78 6. Cadmium 1250
3 6 7.Manganese 750
8. Iron 500
Note: Zn contamination present
O T T T T T T 1
2 6 8 10 12 14
Minutes

13774

Figure 13. Determination of trace transition metals using sample
preconcentration

Chelation lon Chromatography Concentrators
Thermo Scientific™ Dionex™ MetPac™ CC-1
chelating column

(4 x 50 mm) (pkg. of 2)............. P/N 042156

A chelating column is ideal for concentration of cationic
transition metals from high ionic strength matrices.

Trace Metal Concentrator (Dionex lonPac TMC-1
concentrator column)

(3% 25 MM).errrieeeeeeeeeeeeeeeeeen P/N 049000

A high-capacity cation concentration column used for
coupling the Dionex MetPac CC-1 chelating column to
the Thermo Scientific™ Dionex™ lonPac™ CS5A analytical
column when performing chelation IC.

Trap Columns

Thermo Scientific™ Dionex™ lonPac™ trap columns contain
high-capacity, low-efficiency, ion-exchange resin. The
column strips trace contaminants from the eluent, preventing
concentration on the guard and analytical columns.

The trap column is installed in the eluent line prior to the
injection valve to prevent spurious peaks during gradient
chromatography.



Metal-Free Trap Columns
(Dionex lonPac MFC-1 trap column)

(IR 1111 1) IO P/N 037017
(Dionex lonPac MFC 500 trap column)
(320 11111 [ P/N 079017

The Thermo Scientific™ Dionex™ lonPac™ MFC-1 trap column
is packed with a special chelating resin and is used in the
eluent line prior to the injection valve to remove transition
metals from high-pH eluents. The Thermo Scientific™ Dionex™
lonPac™ MFC 500 trap column is identical to the Dionex
lonPac MFC-1 trap column, but is packed in a column body
that is compatible with continuous operation up to 5,000 psi.

Continuously Regenerated Trap Columns

(Dionex CR-TC 500 and CR-TC 600 trap columns)

The Thermo Scientific™ Dionex™ Continuously Regenerated
Trap Column (CR-TC) is a high-pressure electrolytically
regenerated trap column designed for use with eluent
generator devices. The trap columns are electrolytically
regenerated devices that remove ionic contaminants from
the eluent without the need for offline chemical regeneration.
They are available in two versions for anion and cation
applications.

CR-ATC Continuously Regenerated Anion Trap

ColUMN..ieccre e P/N 060477
CR-CTC lll Continuously Regenerated Cation Trap
(0701 1177 4 o P/N 104-60001
CR-ATC 500 Continuously Regenerated Anion Trap
Column 500......cooiiiiiiiieeee e P/N 075550
CR-CTC 500 Continuously Regenerated Cation Trap
Column 500......cccmeerrrrrrcmmrreersssssmnrreeessssnnns P/N 075551
CR-ATC 600 Continuously Regenerated Anion Trap
Column B00......cceiiieeeeeieiee e P/N 088662
CR-CTC 600 Continuously Regenerated Cation Trap
Column B00.......ceeeieeeeeeeereerere e e e e s s esseeeeeeenes P/N 088663
CR-ATC (Capillary) Continuously Regenerated Anion
Trap Column (Capillary)......ccccceveerernreecnnnes P/N 072078
CR-CTC (Capillary) Continuously Regenerated Cation
Trap Column, (Capillary)......ccccceeeeeeeeennnnnnes P/N 072079

The Thermo Scientific™ Dionex™ CR-TC 600 and CR-CTC Il
trap columns can be used at pressures up to 5,000 psi and
are only compatible with high pressure ion chromatography
(HPIC) systems equipped with Consumables Monitoring such
as the Thermo Scientific™ Dionex™ ICS-6000 HPIC and the
Thermo Scientific™ Dionex™ Integrion™ HPIC Systems.

The Thermo Scientific Dionex CR-TC 500 can also be
used at pressures up to 5,000 psi and is compatible with
high pressure IC systems not equipped with Consumables
Monitoring such as the Thermo Scientific™ Dionex™
ICS-5000* or the Thermo Scientific™ Dionex™ ICS-2100
System.

Thermo Scientific™ Dionex™ EGC Ill KOH cartridge customers
must first order the Thermo Scientific™ Dionex™ CR-TC
Add-on Kit (P/N 060476). Dionex CR-TC 600 trap columns
are compatible with eluent generators in newer IC systems
that feature consumables device monitoring, including the
Thermo Scientific™ Dionex™ Integrion™ and Dionex™
ICS-6000 HPIC™ systems. A single format is used with 2,

3, 4, and 5 mm i.d. separator column applications, while a
second format is available for capillary column applications.

When plumbed after the EGC cartridge, the Dionex
CR-ATC 500 trap column removes all anionic
contaminants, for example carbonate, from the deionized
feed water and provides low drift during gradient operation.

The Dionex CR-ATC 500 and CR-ATC 600 trap columns
are identical to the Dionex CR-ATC trap column but packed
in column bodies that are compatible with continuous
operation up to 5,000 psi. The Dionex CR-ATC 600 trap
column is consumables monitoring enabled and developed
for use with Dionex Integrion and ICS-6000 systems.

The Thermo Scientific™ Dionex™ CR-CTC lll, CR-CTC

500, and CR-CTC 600 trap columns remove cationic
contaminants, for example ammonium and sodium, from
deionized feed water and provide low drift during gradient
operation. The Dionex CR-CTC 500 and CR-CTC 600

trap columns are identical in that they contain a small

layer of sulfonated resin to aid in monovalent removal, and
are packed in a column body that supports continuous
operation up to 5,000 psi. Use the Dionex CR-CTC 600 trap
column with Dionex Integrion and ICS-6000 systems. The
Dionex CR-CTC Il trap column uses only carboxylated resin
and is packed in a column body that supports continuous
operation up to 5,000 psi. It designed for use with Dionex
Integrion and ICS-6000 systems, and is consumables
monitoring enabled.

Anion trap columns (Dionex lonPac ATC)

The Dionex lonPac Anion trap columns are high-capacity,
low-efficiency, anion-exchange columns used to remove
trace anion contamination from eluents.



Thermo Scientific™ Dionex™ ATC-3 anion trap column Thermo Scientific™ Dionex™ ATC-HC Borate Form trap

(9 % 24 MM).ceeenciiirirereeeeeennnneens P/N 059660 column
For use with 4 mm anion-exchange columns. (AT 11111 ) S P/N 064755

For use with EG generated borate eluents or with manually
Thermo Scientific™ Dionex™ ATC-3 anion trap column prepared borate eluents.
(4 %35 MM)eccceiiiiiececieeeeeeeeeee P/N 079932
For use with 2 mm and 3 mm anion-exchange columns.

3.5¢6 Analytes' Analytes?

Thermo Scientific™ Dionex™ ATC 500 anion trap column P 3
(9 X 24 MM).eeeeeeereerereeeeeeeeeeeen P/N 075976
Identical to the Dionex ATC-3 trap column but packed in a
column body that is compatible with continuous operation " N
up to 5,000 psi. § 1
Thermo Scientific™ Dionex™ ATC 500 anion trap column - —
(4 x 35 MM)ecccciiiiiiiiiieeieeeeeee, P/N 079018 — {«—»
Identical to the Dionex ATC-3 trap column but packed in a J
column body that is compatible with continuous operation 3.565
up to 5,000 psi. 0.0 5.0 iies 10.0 15.0
Thermo Scientific™ Dionex™ ATC-HC anion trap column
(CIIVASN 1111 1) FE P/N 059604 1 | Chlormequat | 10 pg/L
For use with Dionex EGC-KOH (Capillary), EGC Ill KOH, 2 | Mepiquat 10 pg/L
EGC Ill NaOH, EGC Il LiOH, or EGC 500 K2CO8 eluent 3 | Paraquat 10 pg/L
generator cartridges. 4 | Diquat 10 pg/L

Thermo Scientific™ Dionex™ ATC-HC 500 anion trap Figure 14. Chromatographic separation of the four quats - CQ

column and MQ (Analyte Zone 1), and PQ and DQ (Analyte Zone 2) using

(9 x 75 mm) _____________________________ P/N 075978 the Thermo Scientific™ Dionex™ lonPac™ CS21-Fast-4pum column

. . along with the Thermo Scientific™ Dionex™ CR-CTC Ill Continuously
Identical to the Dionex ATC-HC trap column but packed Regenerated Cation Trap Column (See TN 73990 for method details)
in a column body that is compatible with continuous

operation up to 5,000 psi.

2 | Peak o/l
9 1 Fluoride 0.34
6 2 Glycolate 1.56
3 Acetate 1.06
4 Formate 0.77
5 Borate NA
6 Chloride 5.07
7 Nitrite 0.12
£ 8 Carbonate NA
G 9 Sulfate 11.2
U:)_ 10 Bromide ND
" Nitrate 0.28
12 Phosphate 1.60
5
1 8
2 4 7 12
M 3 w 10 M
0
0 5 10 15 20 25

Minutes

Figure 16. Determination of trace anions in boric acid-treated water (1000 mg/L boron + 2.0 mg/L lithium) using the Dionex lonPac AS28-Fast-4uym
column and the Dionex CR-CTC Ill trap column (used for removal of lithium) on a Dionex ICS-6000 system (See AN 185 Update for method details).


https://assets.thermofisher.com/TFS-Assets/CMD/Technical-Notes/tn-73990-ic-ms-quaternary-amine-polar-pesticides-food-tn73990-en.pdf

Thermo Scientific™ Dionex™ ATC-HC 500 Borate Form
trap column

(AN 11111) I P/N 075979

Identical to the Dionex ATC-HC Borate Form trap column
but packed in a column body that is compatible with
continuous operation up to 5,000 psi.

Cation trap columns (CTC)

The Thermo Scientific™ Dionex™ lonPac™ cation trap
column is a high-capacity cation-exchange column packed
with sulfonated resin. The Dionex lonPac CTC trap column
is used to remove trace cation contamination from the
eluent.

Thermo Scientific™ Dionex™ lonPac™ cation trap
column-1

(9 %X 24 MM).ceeeeciiiiiereeeeeeeenaneens P/N 040192

For use with 4 mm and 5 mm cation-exchange columns.

Thermo Scientific™ Dionex™ lonPac™ cation trap
column 500

(9 % 24 MM).errriiiiiiiieeeeeeeeeeeeen P/N 075977
Identical to the Dionex lonPac CTC-1 trap column
but packed in a column body that is compatible with
continuous operation up to 5,000 psi.

Thermo Scientific™ Dionex™ lonPac™ cation trap
column

(4 x 35 MM).cceneciiiiiiereeeereeennaes P/N 043132

For use with 2 mm and 3 mm cation-exchange columns.

Thermo Scientific™ Dionex™ lonPac™ cation trap
column 500

(TN 1111 1) I P/N 079019

Identical to the Dionex lonPac CTC (2 mm) trap column,
but packed in a column body that is compatible with
continuous operation up to 5,000 psi.

Cation Polisher Columns

Thermo Scientific™ Dionex™ lonPac™ cation polisher CP1
and CP2 columns are designed for removal of metallic
contaminants and other cations such as calcium and
magnesium from the sample stream while performing
anion analysis. The columns improve the performance

of IC systems, particularly with phosphate analysis

in the presence of metallic contaminants.

Samples that contain high levels of metals or cations

can be deposited on the guard/analytical columns or the
suppressor, which can lead to performance issues such as
poor peak shapes or poor recoveries for some anions such
as phosphate. These contaminants can adversely affect the
operation of the guard/analytical columns or suppressor.
The Dionex lonPac cation polisher columns address the
potential precipitation issue of these contaminants and aid
in extending the column and suppressor lifetimes when
pursuing anion analysis and when the matrix ions contain
multivalent cations.

In some cases the Dionex lonPac cation polisher columns
aid removal of matrix cations when pursuing anion analysis
with sample preconcentration. The matrix cations can elute
species of interest from the concentrator column and lead
to poor peak shapes and recovery. Removing the matrix
cations using the Dionex lonPac cation polisher columns
helps ensure good chromatographic performance.

The Dionex lonPac CP1 (6 x 16 mm) column is a cation-
exchange column in the sodium form and packed in a low-
pressure format and is specifically designed for autosampler
operation. The void volume of this column is approximately
250 pL. The Dionex lonPac CP2 (9 x 24 mm) column is a
higher capacity version in the hydronium form and has a
void volume of approximately 825 ulL. The Dionex lonPac
CP2 cation polisher column is recommended for large
volume sample preconcentration applications using an
external pump. Both columns can be regenerated off-line
approximately every 2—-3 months (depending on the level of
contamination and usage).

Thermo Scientific™ Dionex™ lonPac™ cation polisher CP1
Na+ Form
(6% 18 MM).iiririiiiieee e P/N 064930

Thermo Scientific™ Dionex™ lonPac™ cation polisher CP2
H+ Form
(9 x 24 MM).iiiiiiiiiiiiceieea, P/N 064931



Anion concentrator column selection table

Anion Capacity Void volume Recommended
Recommended sample delivery method
columns | (ueg/column) (pL) applications

Hydroxide, carbonate/

Pressurized bottle, syringes, Dionex AS-AP Autosampler, and

LA 0 bicarbonate and borate eluents | single-piston sample delivery pump (Dionex AXP auxiliary pump)
Hydroxide, carbonate/ Pressurized bottle, syringes, Dionex AS-AP Autosampler, and
MAC-200 0.24 23 ) : : - . "
bicarbonate and borate eluents | single-piston sample delivery pump (Dionex AXP auxiliary pump)
AMG-1 30 15.0 Carbonate/bicarbonate and | e AXP auxiliary pump*
borate eluents
TAC-LP1 250 145.0 Hydroxide, carbonate/ Pressurized bottles, syringes, low-pressure autosamplers
' ' bicarbonate and borate eluents | (Dionex AS-DV Autosampler), SP10 AutoNeutralization™ module
Hydroxide, carbonate/ Pressurized bottles, syringes autosamplers (Dionex AS-DV and
TAC-ULP1 25.0 145.0 bicarbonateand borate eluents QSmApI?) single-piston sample delivery pumps (Dionex AXP auxiliary
) Hydroxide, carbonate/ Pressurized bottles, syringes, low-pressure autosamplers (Dionex
Ul 200 1ol bicarbonate AS-DV and AS-HV Autosamplers)
Hvdroxide. carbonate/ Pressurized bottles, syringes, autosamplers (Dionex AS-DV, AS-AP,
UTAC-LP2 25.0 145.0 Y ; and, AS-HV Autosamplers), single-piston sample delivery pumps
bicarbonate and borate eluents : o
(Dionex AXP auxiliary pump)
Hvdroxide. carbonate/ Pressurized bottles, syringes, autosamplers (Dionex AS-DV, AS-AP
UTAC-ULP1 25.0 145.0 Y . and, AS-HV Autosamplers), single-piston sample delivery pumps
bicarbonate and borate eluents . o
(Dionex AXP auxiliary pump)
Hvdroxide. carbonate/ Pressurized bottles, syringes, autosamplers (Dionex AS-DV, AS-AP
UTAC-ULP2 25.0 145.0 Y ; and, AS-HV Autosamplers), single-piston sample delivery pumps
bicarbonate and borate eluents : o
(Dionex AXP auxiliary pump)
Hvdroxide. carbonate/ Pressurized bottles, syringes, low-pressure autosamplers
UTAC-XLP1 25.0 145.0 Y , (Dionex AS-DV, AS-AP and, AS-HV Autosamplers), single-piston
bicarbonate and borate eluents ) ) o
sample delivery pumps (Dionex AXP auxiliary pump)
Hvdroxide. carbonate/ Pressurized bottles, syringes, low-pressure autosamplers
UTAC-XLP2 25.0 145.0 Y ; (Dionex AS-DV, AS-AP, and, AS-HV Autosamplers), single-piston
bicarbonate and borate eluents ) ) o
sample delivery pumps (Dionex AXP auxiliary pump)
TAC-2 3.4 50.0 Carbonate/bicarbonate and Dionex AXP auxiliary pump*
AC10 (4 mm) 4.0 207.0 Hydroxide and borate eluents Dionex AXP auxiliary pump*
AC10 (2 mm) 0.8 52.0 Hydroxide and borate eluents Dionex AXP auxiliary pump*
AC15 (4 mm) 9.0 210.0 Hydroxide and borate eluents Dionex AXP auxiliary pump*
AC15 (2 mm) 2.2 53.0 Hydroxide and borate eluents Dionex AXP auxiliary pump*

* Dionex AXP auxiliary pumps should use a pressurized sample source.

Cation concentrator column selection table

Cation Capacity Void volume Recommended .
(ueq/column) L) applications Recommended sample delivery method

Use with carboxylated

Pressurized bottle, syringes, Dionex AS-AP Autosampler, and

oS 0.r2 e GRS s Ene SULe single-piston sample delivery pump (Dionex AXP auxiliary pump)
acid eluents ge-p P ¥ pump y pump,
Use with carboxylated . ’ )

2| coums Mk masuno | SRR olle srnges Diones S50 Aasemper e
acid eluents gle-p P ¥ pump y pump

. Use with carboxylated Pressurized bottles, syringes, low-pressure autosamplers, (Dionex

L] A0 e columns; AS-DV Autosampler) SP10 AutoNeutralization module
Use with carboxylated Pressurized bottles, syringes, autosamplers (Dionex AS-DV, and

TCC-ULP1 260.0 145.0 columns; MSA and sulfuric AS-AP Autosamplers), single-piston sample delivery pump (Dionex
acid eluents AXP auxiliary pump)
Use with carboxylated Pressurized bottles, syringes, autosamplers (Dionex AS-DV and

TCC-XLP1 260.0 145.0 columns; MSA and sulfuric AS-AP Autosamplers), single-piston sample delivery pump Dionex
acid eluents AXP auxiliary pump)

TCC-2 10.0 50.0 Use with sulfonated columns; | iy Axp auxiliary pump*

HCI/DAPeHCI eluents

* Dionex AXP auxiliary pumps should use a pressurized sample source.



Concentrator column specifications

Particle | Substrate Latex Latex Capacity : .
Column " L . e Functional group Hydrophobicity
diameter | X-linking | diameter X-linking | (per column)

Concentrator

MAC-100 g;;gg:g 55% 85 nm 6% 0.17 peq Alkanol quaternary ammonium Very low
MAC-200 ’Q)A;Cnlggwg 55% 85 nm 6% 0.24 peq Alkanol quaternary ammonium Very low
AMC-1 10 upm 55% None® NA 3.0 peq Alkanol quaternary ammonium Very low
TAC-LPA1 18 um 55% 85 nm 6% 25.0 peq Alkanol quaternary ammonium Very low
TAC-ULPA 18 um 55% 85 nm 6% 25.0 peq Alkanol quaternary ammonium Very low
UTAC-LPA1 17 pm 55% 85 nm 6% 25 peq Alkanol quaternary ammonium Very low
UTAC-LP2 20 um 55% N/A N/A 25 peq Alkanol quaternary ammonium Very low
UTAC-ULP1 17 um 55% 85 nm 6% 25 peq Alkanol quaternary ammonium Very low
UTAC-ULP2 20 ym 55% N/A N/A 25 peq Alkanol quaternary ammonium Very low
UTAC-XLP1 17 pm 55% 85 nm 6% 25 peq Alkanol quaternary ammonium Very low
UTAC-XLP2 20 um 55% N/A N/A 25 peq Alkanol quaternary ammonium Very low
TAC-2 30 um 2% 250 nm 5% 3.4 peq Alkanol quaternary ammonium Medium
AC10 (4 mm) 13 um 55% 160 nm 5% 4.0 peq Alkanol quaternary ammonium Low
AC10 (2 mm) 13 um 55% 160 nm 5% 0.8 peq Alkanol quaternary ammonium Low
AC15 (4 mm) 13 um 55% 85 nm 6% 9.0 peq Alkanol quaternary ammonium Very low
AC15 (2 mm) 13 um 55% 85 nm 6% 2.2 peq Alkanol quaternary ammonium Very low

} Monolithic o o Fully functionalized with
MCC-100 backbone 55% 85 nm 6% 017 peq carboxylic acid Very low
) Monolithic o o Fully functionalized with

MCC-200 backbone 55% 85 nm 6% 0.24 peq carboxylic acid Very low
TCC-LP1 20 ym 55% None N/A 260.0 j1eq Zgﬂggﬁ;fé“;’;ﬂ'wd with Very low
TCC-ULP1 20 um 55% Nones N/A 260.0 Heq Egﬂgéﬁ;ﬁ;‘g’;ﬂ'md with Very low
TCC-XLP1 20 um 55% None® N/A 260.0 Heq Egﬂgg?ﬁ;“;‘gﬂmd with Very low
TCC-2 30 um 2% None? N/A 10 peq Sulfonic acid High

aSurface-functionalized resin.



thermo scientific

Trap column specifications

Column Particle | Substrate I S Capacity Functional grou Hydrophobicit
diameter X-"nk'ng diameter X'Ilnklng (per column) 9 P Y P y

Trap
ATC-3 (4 mm) 55 um 8% None® NA 1.5 meq Quaternary ammonium Low
ATC 500 (4 mm) 55 um 8% None® NA 1.5 meq Quaternary ammonium Low
ATC-3 (2 mm) 55 um 8% None® NA 0.35 meq Quaternary ammonium Low
ATC 500 (2 mm) 55 um 8% None® NA 0.35 meq Quaternary ammonium Low
(AéTS—?I—;Cmm) 750 pm 8% None® NA 4.0 meq Quaternary ammonium Low
(%TS_%CmiS)O 750 um 8% NoneP NA 4.0 meq Quaternary ammonium Low
ATC-HC
Borate Form 750 um 8% None® N/A 4.0 meq Quaternary ammonium Low
(9 x 75 mm)
ATC-HC 500
Borate Form 750 um 8% None® NA 4.0 meq Quaternary ammonium Low
(9 x 75 mm)
CTC (4 mm) 500 pm 8% None® N/A 3.0 meq Sulfonic acid Low
CTC 500 (4 mm) 500 pm 8% None® NA 3.0 meq Sulfonic acid Low
CTC (2 mm) 500 um 8% None® N/A 0.8 meq Sulfonic acid Low
CTC 500 (2 mm) 500 um 8% None® NA 0.8 meq Sulfonic acid Low
MFC-1 200 pm 20% NoneP NA 170.0 peq Iminodiacetate Medium
MFC 500 200 pm 20% None® NA 170.0 peq Iminodiacetate Medium
Transition metal
MetPac CC-1 18 um 20% None® NA 0.4 meq Iminodiacetate Medium
TMCA 17 um 8% None® N/A 0.3 meq Sulfonic acid Medium
Cation polisher
e ni‘;rm Monolthio 56% None® NA 024peq | Carboxylic acid Very low
(?gzx HQZL':;);;? 20 um 55% None® N/A 260.0 peq Carboxylic acid Very low

bFully-functionalized resin.
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