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The IonPac AS17-C is a  
hydroxide-selective anion exchange 
column designed for fast gradient 
separation of inorganic anions. The key 
application for the AS17-C column is 
the determination of common inorganic 
anions in high purity water matrices. 
The AS17-C can resolve fluoride,  
acetate, chloride, nitrite, bromide, 
nitrate, carbonate, sulfate, and phos-
phate in less than 10 minutes using a 
hydroxide gradient delivered with an 
Eluent Generator as shown in Figure 
5. The AS17-C column provides low 
sulfate blanks and fast equilibration 
time for the analysis of trace anions in 
high purity water matrices. The IonPac 
AS17-C is suited for all IonPac AS17 
column applications.

The AS�7-C column is designed 
to be used in conjunction with the 
Eluent Generator. The Eluent Genera-
tor automatically produces potassium 
hydroxide eluents from water, making 
gradient separations as easy as isocratic 
runs. Using the Eluent Generator under 
gradient conditions, common inorganic 
anions can easily be separated in a va-
riety of sample matrices including high 
purity water, drinking water, wastewa-
ter, process streams, and scrubber solu-
tions. The AS�7-C selectivity provides 
excellent retention of fluoride from 
the water dip and baseline resolution 
of fluoride, acetate, propionate, and 
formate. Solvent compatibility permits 
easy column clean-up after the analysis 
of complex matrices.

Recommended for Inorganic Anions in 
Diverse Sample Matrices
• High purity water
• Source water and drinking water
• Municipal and industrial  

waste water
• Industrial cooling water
• Hazardous waste extracts and dump 

site leachates
• Acid rain
• Foods and beverages
• Anionic counterions in pharma-

ceutical preparations and synthetic 
peptides

• Polymers such as polyols and poly-
sulfonates

• Scrubber solutions
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Figure 2. Determination of inorganic anions and low molecular weight organic acids in high 
purity water using a large loop injection with potassium hydroxide gradient on a 4-mm 
IonPac AS17-C column.
 

Superior Chromatographic  
Performance
• Fast gradient separation of inor-

ganic anions in high purity water 
matrices.

• Ideal alternative for AS�7 inorganic 
anion applications.

• Hydroxide eluent is easy to sup-
press to a very low background for 
trace level determinations (includ-
ing fluoride) even with a large loop 
injection.

• Superior retention and quantifica-
tion of fluoride, acetate, propionate, 
and formate 

• Compatible with the Eluent  
Generator.

• Meets performance requirements 
specified in U.S. EPA Method  
300.0 (A).

• Operates at ambient or elevated 
temperatures. Column selectivity is 
optimized for operating temperature 
of 30 °C to ensure reproducible 
results.

• Compatible with organic solvents to 
enhance analyte solubility, modify 
column selectivity, or for effective 
column clean-up.

High Efficiency Particle Structure
The IonPac AS�7-C packing is a 

unique structure composed of a highly 
crosslinked core and a MicroBead™ 
anion-exchange layer attached to the 
surface, as shown in Figure �. The sub-
strate for the IonPac AS�7-C column is 
a �0.5 µm diameter microporous resin 
bead, consisting of ethylvinylbenzene 
crosslinked with 55% divinylbenzene.

The anion exchange layer is 
functionalized with very hydrophilic 
quaternary ammonium groups. The 
latex bead anion-exchange layer has 
a controlled thickness, this results in 
excellent mass transfer characteristics 
which yield highly efficient peaks.

Trace Analysis of Inorganic Anions in 
High Purity Water

The AS�7-C selectivity allows for 
determination of trace levels of inor-
ganic anions and low molecular weight 

Figure 1. Structure of an IonPac AS17-C packing particle.
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Peaks: 1.  Fluoride 1 µg/L (ppb)
 2.  Acetate 10
 3.  Formate 10
 4.  Acrylate 10
 5.  Methacrylate 10
 6.  Chloride 5
 7.  Nitrite  5
 8.  Bromide 5
 9.  Nitrate 5
 10.  Benzoate 20
 11.  Carbonate —
 12.  Sulfate  5
 13.  Oxalate 10
 14.  Phthalate 10
 15.  Phosphate 10

Column: IonPac AG17-C, AS17-C, 4 mm 
Eluent: Potassium hydroxide: 1 mM from
 0–10 min, 1–12 mM from 10–14 min,
 12–20 mM from 14–20 min
Eluent Source: EGC II KOH with CR-ATC
Flow Rate: 1.5 mL/min
Inj. Volume: 1000 µL
Detection: Suppressed conductivity,
 ASRS ULTRA II, 
 AutoSuppression recycle mode
Temperature: 30 °C
Sample:  Deionized water spiked with anions

organic acids in high purity water ma-
trices using a large sample loop injec-
tion. The AS�7-C resin is functional-
ized with carboxylic acid groups which 
provide low sulfate blanks and fast 
equilibration time. Figure � illustrates 
the separation of inorganic anions and 
low molecular weight organic acids 
in a high purity water sample using 

a large loop injection with a hydrox-
ide gradient coupled with suppressed 
conductivity detection. These analytes 
can easily be quantified at low ppb 
levels using a �.0 mL injection loop on 
a 4-mm AS�7-C column. The hydrox-
ide eluent can be suppressed to a very 
low background, facilitating trace level 
analysis.
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New Application Capabilities
The unique selectivity of the 

AS�7-C column makes it the ideal 
column for methods development 
of specialized anion applications. 
For example, sulfur species such as 
sulfite, sulfate, and thiosulfate can be 
determined in a simulated chemical 
industrial wastewater sample. With 
an optimized potassium hydroxide 
gradient, these species can easily be 
determined in less than �0 minutes as 
shown in Figure 3.

The IonPac AS�7-C column is also 
ideal for the determination of anionic 
additives in personal care products. 
For example, monofluorophosphate, 
phosphate, and sulfate found in dental 
care products can be separated in less 
than �0 minutes using a simple potas-
sium hydroxide gradient as shown in 
Figure 4.

Figure 3. Determination of sulfur species in a simulated industrial waste water sample  
on an IonPac AS17-C column using a potassium hydroxide gradient delivered by an  
Eluent Generator.

Figure 4. Determination of anionic additives in toothpaste on an IonPac AS17-C column  
using a potassium hydroxide gradient delivered by an Eluent Generator.
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Column: IonPac AG17-C, AS17-C, 4 mm
Eluent: Potassium hydroxide, 
 1 mM from 0–1.5 min, 
 1–20 mM from 1.5–5 min,
 20–40 mM from 5–7 min
Eluent Source: EGC II KOH with CR-ATC
Temperature: 30 °C 
Flow Rate: 2.0 mL/min
Sample Prep: Diluted 1:100
Inj. Volume: 10 µL
Detection: Suppressed conductivity, 
 ASRS ULTRA II,
 AutoSuppression recycle mode

 mg/L (ppm)
Peaks:      1, 2.  Acetate, Glycolate   2.0, 2.0 
 3.  Formate 2.0
 4.  Chloride   20.0
 5.  Nitrate     1.0
 6.  Carbonate  50.0
 7.  Sulfite  4.0
 8.  Sulfate  40.0
 9.  Thiosulfate 12.0
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Column: IonPac AG17-C, AS17-C, 4 mm 
Eluent: Potassium hydroxide; 1 mM from
 0–3 min, 1–12 mM from 3–11 min,
 12–35 mM from 11–14 min
Eluent Source: EGC II KOH with CR-ATC
Flow Rate: 1.5 mL/min
Inj. Volume: 10 µL
Detection: Suppressed conductivity,
 ASRS ULTRA II, 
 AutoSuppression recycle mode 
Temperature: 30 °C
Sample:  Toothpaste diluted 200x (w/w) with
 deionized water and filtered

Peaks:   1.  Fluoride
   2.  Acetate
   3.  Formate
   4.  Chloride
   5.  Nitrite
   6.  Bromide
   7.  Benzoate
   8.  Carbonate
   9.  Monofluorophosphate
  10.   Sulfate 
  11.   Phosphate
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Figure 5. Determination of inorganic anions in drinking water samples on the IonPac  
AS17-C column using a potassium hydroxide gradient delivered by an Eluent Generator.
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Column: IonPac AG17-C, AS17-C, 4 mm
Eluent: Potassium hydroxide, 
 1 mM from 0 to 1.5 min,
 1–20 mM from 1.5 to 5 min,
 20– 40 mM from 5 to 7 min
Eluent Source: EGC II KOH with CR-ATC
Temperature: 30 °C
Flow Rate: 2.0 mL/min
Inj. Volume: 10 µL
Detection: Suppressed conductivity, 
 ASRS ULTRA II, 
 AutoSuppression recycle mode
                                                      A
Peaks:   1.  Fluoride 2.0 mg/L (ppm)
  2.  Acetate 5.0
  3.  Chlorite —
  4.  Chloride  3.0
  5.  Nitrite 5.0
  6.  Bromide 10.0
  7.  Nitrate 10.0
  8.  Chlorate —
  9.  Carbonate —
 10. Sulfate 5.0
 11. Oxalate —
 12. Phosphate 10.0

A.  Anion Standard

B.  Bottled Drinking Water

C. Sunnyvale
 Drinking Water

µS

µS

Gradient Separations as Simple  
as Isocratic Runs with the  
Eluent Generator 

The Eluent Generator produces 
high purity potassium hydroxide eluent 
electrolytically from water, eliminating 
the need for eluent preparation. The 
potassium hydroxide eluent produced 
is free of carbonate contamination. 
The use of carbonate-free hydroxide 
eluents results in minimal baseline 
shifts when using hydroxide gradients, 
which in turn yields greater retention 
time reproducibility, lower background 
conductivity, and lower detection limits 
for target analytes. Figure 5 illustrates 
the separation of common anions using 
a potassium hydroxide gradient deliv-
ered with the Eluent Generator. The 
common inorganic anions can easily be 
determined within �0 minutes.

Inorganic Anions in Drinking Water and 
Waste Water

The IonPac AS�7-C column can 
be used for compliance monitoring of 
drinking water and waste water, and it 
meets the requirements of U.S. EPA 
Method 300.0 Part A. As shown in 
Figure 5, fluoride is well resolved from 
the system void and can be quantified 
at very low concentrations. Low levels 
of inorganic anions are also easily de-
termined in drinking water and bottled 
drinking water samples as shown in 
Figure 5. Carbonate is well resolved 
from chloride and sulfate and does not 
interfere with quantification of these 
analytes.  

Expanded Anion Analysis Using Gradi-
ent Elution with the Eluent Generator

The AS�7-C column provides 
excellent separation of a variety of ions 
including inorganic anions, oxyhalides 
and organic acids using a hydroxide 
gradient. Weakly retained organic acids 
such as acetate, propionate, and formate 
are resolved using an isocratic hydrox-
ide eluent, and the inorganic anions and 
oxyhalides are separated with a hydrox-
ide gradient. Figure 6 shows the separa-
tion of inorganic anions, oxyhalides 
and organic acids in a simulated water 

Figure 6. Anion separation including oxyhalides on an IonPac AS17-C column using a 
potassium hydroxide gradient delivered by an Eluent Generator.
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Column: IonPac AG17-C, AS17-C, 4 mm
Eluent: Potassium hydroxide, 
 1 mM from 0 to 3 min,
 1–12 mM from 3 to 10 min, 
 12–35 mM from 10 to 14 min
Eluent Source: EGC II KOH with CR-ATC
Temperature: 30 °C
Flow Rate: 1.5 mL/min
Inj. Volume: 10 µL
Detection: Suppressed conductivity, 
 ASRS ULTRA II, 
 AutoSuppression recycle mode

Peaks:   1.  Fluoride 2.0   mg/L (ppm)
  2.  Acetate 5.0
  3. Propionate  5.0
  4. Formate  5.0
  5. Chlorite  5.0
  6. Bromate  5.0
  7.  Chloride  3.0
  8.  Nitrite 5.0
   9.  Bromide 10.0
  10.  Nitrate 10.0
  11.  Chlorate  10.0
  12.  Carbonate 20.0
  13. Sulfate 5.0
  14. Oxalate   5.0
  15. Phosphate 10.0

sample. Using a potassium hydroxide 
gradient, these anions are easily sepa-
rated in less than �0 minutes.



5

SPECIFICATIONS

Dimensions:
IonPac AS�7-C Analytical Column: � × �50 mm and 4 × �50 mm
IonPac AG�7-C Guard Column: � × 50 mm and 4 × 50 mm

Maximum Operating Pressure: 
4000 psi

Mobile Phase Compatibility:
pH 0–�4; 0–�00% HPLC solvents

Substrate Characteristics:
Bead Diameter (µm): �0.5 µm
Crosslinking (%DVB): 55%

Latex Characteristics:
Functional Group:
Alkanol quaternary ammonium ion
Latex Crosslinking: 6%
Latex Diameter: 75 nm
Hydrophobicity:
Low Hydrophobic 

Capacity:
7.5 µeq (� × �50 mm analytical column)
�.5 µeq (� × 50 mm guard column)

30 µeq (4 × �50 mm analytical column)
6 µeq (4 × 50 mm guard column)

Column Construction:
PEEK with �0-3� threaded ferrule-style end fittings.  
All components are nonmetallic.



To order, using the following part numbers, contact your local Dionex office or 
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IonPac AS�7-C Analytical Column (4 × �50 mm) ............................ P/N 066�94 

IonPac AG�7-C Guard Column (4 × 50 mm) .................................... P/N 066�95

IonPac AS�7-C Analytical Column (� × �50 mm) ............................ P/N 066�96 

IonPac AG�7-C Guard Column (� × 50 mm) .................................... P/N 066�97

CR-ATC Continuously Regenerated Anion Trap Column ................. P/N 060477
(For use with the EG50, ICS-3000, or ICS-�000 with built-in CR-TC control, 
EG40 with EG40 CR-TC Add-on Kit or the RFC-30 Reagent Free Controller)

ATC-3 Anion Trap Column (9 × �4 mm) .......................................... P/N 059660
(For use with 4-mm or 5-mm columns with conventional proportional gradients)

ATC-3 Anion Trap Column (4 × 35 mm) .......................................... P/N 05966�
(For use with �-mm or 3-mm columns with conventional proportional gradients)

ATC-HC Anion Trap Column ............................................................ P/N 059604
(For use with the EG40 or EG50, if the CR-ATC is not used)

TAC-LP� Low Pressure Trace Anion Concentrator (4 × 35 mm) ...... P/N 0460�6

TAC-ULP� Ultra Low Pressure Trace Anion Concentrator
(5 × �3 mm) ....................................................................................... P/N 06�400

UTAC-LP� Ultra Trace Anion Concentrator- Low Pressure 
(4 × 35 mm) ....................................................................................... P/N 063079 

UTAC-ULP� Ultra Trace Anion Concentrator- Ultra Low Pressure 
(5 × �3 mm) ....................................................................................... P/N 063475

UTAC-XLP� Ultra Trace Anion Concentrator- Extremely Low Pressure 
(6 × �6 mm) ....................................................................................... P/N 063459

PART NUMBERS

  North America

  U.S. (847) 295-7500   
  Canada (905) 844-9650

  South America

  Brazil (55) 11 3731 5140

Europe

Austria (43) 1 616 51 25  Benelux (31) 20 683 9768 (32) 3 353 4294   
Denmark (45) 36 36 90 90  France (33) 1 39 30 01 10  Germany (49) 6126 991 0   
Ireland (353) 1 885 1700  Italy (39) 02 51 62 1267  Switzerland (41) 62 205 9966   
United Kingdom (44) 1276 691722

Asia Pacific

Australia (61) 2 9420 5233  China (852) 2428 3282  India (91) 22 28475235   
Japan (81) 6 6885 1213  Korea (82) 2 2653 2580  Singapore (65) 6289 1190

Dionex Corporation

1228 Titan Way 
P.O. Box 3603 
Sunnyvale, CA 
94088-3603 
(408) 737-0700 www.dionex.com

Ordering Information

System Recommendations
The AS�7-C column is recom-

mended for use with ICS-�000 or 
ICS-3000 IC Systems equipped with 
an Eluent Generator. The AS�7-C can 
be used with older Dionex IC Systems 
equipped with an Eluent Generator or 
an RFC-30 Reagent Free Controller. 
The Eluent Generator is used to auto-
matically produce potassium hydroxide 
gradients from deionized water. 

It is recommended to use the 
IonPac AS�7-C column at an elevated 
temperature (30 °C) to ensure repro-
ducible retention times.

Suppressor Recommendations 
For optimum ease-of-use and economy, 
the IonPac AS�7-C column should 
be used with the ASRS Anion Self-
Regenerating Suppressor,  
ASRS-ULTRA II. 

Concentrator Columns
For concentrator work, use the 

IonPac AG�7-C guard column,  
UTAC-ULP� or UTAC –XLP� Ultra 
Trace Anion Concentrator Columns, or 
TAC-ULP� Trace Anion Concentrator 
Column, TAC-� when a single piston 
pump such as the DQP or DXP pump 
(pulse damper required) is used for 
sample delivery. Use the UTAC-LP� 
Ultra Trace Anion Concentrator Col-
umn or TAC-LP� Trace Anion Con-
centrator Column when the sample is 
delivered with a syringe or with a low 
pressure autosampler such as the AS40. 

Anion Trap Columns 
When using the Eluent Genera-

tor for eluent delivery, a Continuously 
Regenerated Anion Trap Column  
(CR-ATC) should be installed between 
the EluGen cartridge and the Eluent 
Generator degas module. As an alterna-

tive, an Anion Trap Column (ATC-HC) 
can be installed between the pump 
outlet and inlet of the EluGen Cartridge 
in the Eluent Generator Module. 

When running sodium hydroxide 
gradient anion exchange applications 
on the AS�7-C using hand-prepared 
bottled eluents, the ATC-3 Anion Trap 
Column should be installed between 
the gradient pump and the injection 
valve to remove anionic contaminants 
from the eluent.


