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Typical Workflow: Capillary IC  

Always On – Always Ready  

 

 

 

“IC on Demand” 

 

 

Results 

Run Check Standard: 

 

Total Time = 30 min 

Run 5 Samples: 

 

Total Time = 2 h 30 min 

Total Analysis Time: 

 

Total Time = 3 hours 



Capillary IC Value: Best Reproducibility  
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Overlay of 50 Consecutive Analysis 

Fluoride Chlorite Chloride Nitrite Chlorate Bromide Nitrate Sulfate 

RT  

(% RSD) 

0.048 0.045 0.037 0.030 0.023 0.024 0.021 0.026 

Peak Area  

(% RSD) 

0.287 0.363 0.367 0.328 0.349 

 

0.359 0.354 

 

0.287 

Dionex IonPac 

AS19 – Isocratic  

(0.010 mL/min) 

0.4 mm  250 mm 



Overlay of 30 consecutive runs 

% RSD retention times:  

0.09% for arsenate  
to 0.18% for fluoride 

Column: Dionex IonPac AS19 

 250 mm  0.4 mm 

Eluent: EGC-KOH capillary cartridge) 

Gradient: 10 mM (0 to 10 min),  

 10–52 mM (10 to 42 min), 

 52–70 mM (42 to 45 min) 

Flow rate: 0.010 mL/min 

Temperature: 30 °C 

Detection: Suppressed conductivity, 

 Dionex ACES 300, recycle  
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Gradient Separation of 22 Anions  



Trace Analysis with Capillary IC 

• Smaller sample volumes required for same sensitivity 

• A 10-µL injection onto a 0.4 mm i.d. column is equivalent to a 

1000-µL injection onto a 4 mm i.d. column    

 

• Measurements possible at lower concentrations than before 

• Suitable for weakly contaminated samples 

 

• Shorter loading time in concentration mode 

• 250-µL sample onto a capillary concentrator by a Dionex AS-AP 

autosampler 

Vs  

• 25-mL sample onto a conventional concentrator by a Dionex AS-HV 

autosampler  

 



• Limited Volumes: 

• Precious/Valuable samples 

• Corrosion detection 

• Safety: 

• Toxic/Dangerous samples 

• Reduced Waste Cost: 

• Less overall waste to dispose of…. i.e. Radioactive waste 

Capillary IC – Values: Small Sample Sizes 
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High Pressure Capabilities of Capillary IC 
Expanded Capability: 

• Capillary IC systems can now operate at higher pressures 
• Up to 5000 psi, in continuous operation, and with RFIC-EG 

• Faster separations with higher flow rates (left) 

• Higher resolution with longer columns (right) 
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Separation of 44 Analyte Peaks! 
Column: Dionex IonPac AS11-HC-

4µm,  

 0.4  250 mm 

Eluent: 1–14 mM KOH in 16 min, 

 14–55 mM KOH in 24 min 

Eluent Source: EGC-KOH capillary cartridge 

Flow Rate: 0.015 mL/min 

Inj. Volume: 0.4 µL 

Temperature: 30 ˚C 

Detection:  Suppressed conductivity, 

Dionex ACES™ 300, 24 mA, recycle 

 mode 

7 

0 10 20 30 40 

µS 

Minutes 

1 

2 

3 4 

5 

6 

7 

8 

9 

10 

11 
12 

13 

14 

15 

16 

17 18 
19 

20 
21 

22 

23 

24 

25 

26 
27 

28 

29 

30 

31 

32 
33 34 

35 

36 

37 

38 
39 

40 

41 

42 

43 

44 

1. Quinate 

2. Fluoride 

3. Lactate 

4. Acetate 

5. 2-hydroxybutryrate 

6. Propionate 

7. Formate 

8.Butyrate 

9. 2-hydroxyvalerate 

10.Pyruvate 

11.iso-Valerate 

12.Chlorate 

13.Valerate 

14.Bromate 

15. Chloride 

16. 2-Oxovalerate 

17. Nitrite 

18. Ethylphosphonate 

19. Trifluoroacetate 

20. Azide 

21. Bromide 

22. Nitrate 

23. Citramalate 

24. Malate 

25. Carbonate 

26. Maleate 

27. Citraconitate 

28. Maleate 

29. Sulfate 

30.-ketoglutarate 

31. Oxalate 

32. Fumarate 

33. Oxaloacetic 

34. Wolframate 

35. Molybdate 

36. Phosphate 

37. Phthalate 

38. Arsenate 

39. Citrate 

40. Chromate 

41. iso-Citrate 

42. cis-Aconitate 

43. trans-Aconitate 

44. Iodide 



Fast Runs on the Dionex IonPac AS18-4µm Column 
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Column:  Dionex IonPac AS18-4µm, 0.4 mm 

Eluent:  35 mM KOH 

Eluent Source:  EGC-KOH capillary cartridge 

Temperature:  30 °C 

Flow Rate:  0.030 mL/min 

Inj. Volume:  0.4 µL 

Detection:  Suppressed conductivity,   

 Dionex ACES™ 300, recycle mode 

   

Peaks:    1.  Fluoride      0.2   mg/L 

 2.  Chloride     0.5  

 3.  Nitrite          1.0 

 4.  Sulfate        1.0 

 5.  Bromide      1.0 

 6.  Nitrate        1.0 

 7.  Phosphate   2.0 

   







Cations - Large Loop Direct Injection of 10 µL 
Column: Dionex IonPac™ CG16, CS16,  

 capillary, 0.4  250 mm 

Eluent Source: Dionex EGC-MSA capillary 

Eluent:  30 mM MSA 

Flow Rate: 0.010 mL/min 

Col. Temp.: 30 °C 

Inj. Volume:  10 µL 

Detection: Suppressed conductivity, Dionex 

 CCES™, recycle mode 

Samples: Blank 

Vial Septa:  A: Teflon Single Injection  

 B: Blue Septa  

   A

 B 

Peaks: 1. Sodium 0.057

 0.068µg/L 

 2. Ammonium 0.21

 0.32 

 3. Potassium 0.024

 0.016 

 4. Magnesium 0.011

 0.023 

5. Calcium  0.068
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Once we have clean water, how to we keep it clean?  

Solution!   ICW-3000 Online Water Purifier 

 

• Millipore product 

• Designed specifically and only for  

Dionex RFIC-EG systems  

• Online water supply-ports on  

back for Eluent and Suppressor 

• Support two standard bore  

systems 

 

 



Trace Anions by Concentrating 200 µL 
Column: Dionex IonPac AG15, AS15, 0.4 

mm 

Eluent Source: Dionex EGC-KOH capillary,  

 ICW-3000 Online Water Purifier 

Eluent:  30 mM KOH 

Flow Rate: 10 µL/min 

Column Temp.: 30 °C 

Detection: Suppressed conductivity,  

 Dionex ACES™, external water 

 by ICW-3000 Online Water  

 Purifier, Dionex CRD 200 

 capillary 

Inj. Volume:  200 µL 

Concentrator: IonSwift™ MAC-100 

Autosampler:  No flush container, ICW-3000 

Vial Septa:   Teflon Single Injection “Septa” 

Peaks: 1. Fluoride 11  ng/L 

  2. Acetate -- 

  3. Chloride 26 

  4. Carbonate   -- 

  5. Sulfate  22 

  6. Oxalate   -- 

  7. Nitrate 26 
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Cation Blank Using ICW-3000 Online Water Purifier 
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Column: Dionex IonPac™ CG12A,  

 CS12A, 0.4 x 250 mm 

Water Source:ICW-3000 

Eluent Source: Dionex EGC-MSA capillary 

Eluent:  20 mM MSA 

Flow Rate: 0.015 mL/min 

Column Temp.:30 °C 

Detection: Suppressed conductivity, Dionex 

 CCES™, external mode by 

 ICW-3000 Online Purifier 

Concentrator: Dionex IonSwift™ MCC-100 

Inj. Volume:  200 µL 

Sample: Blank 

Autosampler:  No flush container, ICW-3000 

Vials: Single Injection PTFE “Septa” 

     

Peaks: 1. Sodium < 20 ng/L 

 2. Ammonium ~100 

 3. Potassium  < 20  

 4. Magnesium  < 20  

5.  Calcium   < 20  
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High pressure capillary IC allows you to  

• Lower operational costs – water, waste, consumables 

• “Always Ready” 

• Improved system and analytical performance 

• Convenience 

• Rush samples 

• Enables high-resolution separations and Fast IC separations 

using new 4 µm particle columns 

• Expand separation capabilities 

• Smaller particle columns 

• Faster flow rates 

• Higher eluent concentrations using RFIC chemistry 

 

 

Summary 

Capillary IC is a quantum leap ahead! 
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Thank you! 
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