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Why Unsuppressed Ion Chromatography?

 Anions are typically analyzed by suppressed conductivity 

 Suppressors are expensive and somewhat fragile

 Demand for anion analysis is limited in some markets

 Ion Chromatograph (IC) sits idle at times

 Demand for HPLC analysis is limited in some markets

 HPLCs sometimes sit idle for weeks in small labs

 Unsuppressed IC allows an HPLC to be a dual use instrument

 Addition of a conductivity detector is less expensive than a dedicated IC

 No need for dedicated instruments in small labs  

 UV allows analysis of nitrite/nitrate in the presence of high 

chloride
 Use of a UV transparent mobile phase

 Connected in series with conductivity detected



Mobile Phase, Column, and Conditions

 Mobile Phase Components:

 18 mM Mannitol (3.279 g/L)

 6 mM Boric Acid (0.371 g/L)

 6 mM Trizma (0.727 g/L) 

 Column:
 Shodex I-524A, 4.6 x 100 mm, 12 µm particle 

 Analytical Conditions
 1 mL/min Isocratic for 2.5 minutes

 1.8 mL/min Isocratic until the last anion elutes

 Detector A - UV @ 234 nm

 Detector B – Unsuppressed Conductivity



Chromatogram – Unsuppressed 

Conductivity
Datafile Name:Level-4_4.lcd
Sample Name:Level-4
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Calibration Curves – Unsuppressed 

Conductivity
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Calibration Curves – Unsuppressed 
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Calibration Curves – Unsuppressed 
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Calibration Curves – Unsuppressed 
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Chromatogram – UV

Datafile Name:Level-4_4.lcd
Sample Name:Level-4
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Calibration Curves - UV
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Method Detection Limits per

40CFR Part 136 Appendix B

Anion Spike Level MDL

(µg/mL) (µg/mL)

Fluoride 0.20 0.031

Chloride 0.30 0.15

Nitrite 1.0 0.24

Bromide 1.0 0.16

Nitrate 1.0 0.14

Phosphate 1.5 1.3

Sulfate 1.5 0.33

Unsuppressed Conductivity

9 Consecutive Replicates

Anion Spike Level MDL

(µg/mL) µg/mL

Nitrite 0.020 0.0045

Nitrate 0.020 0.0040

UV Detection

7 Consecutive Replicates



Overlay UV/Conductivity in 1000 ppm Chloride
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UV @ 234 nm (Black Trace) Conc (µg/mL) Retention Time

Anion

Nitrite 10.7 3.304

Nitrate 10.8 4.015

Conductivity (Red Trace)

Anion Conc (µg/mL) Retention Time

Chloride 1040.0 2.922

Nitrite 14.1 3.235

Bromide 17.0 3.496

Nitrate 17.3 3.947



Overlay UV/Conductivity in 2100 ppm Chloride
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Anion Conc (µg/mL) Retention Time

Nitrite 10.2 3.338

Nitrate 11.0 4.016

Conductivity (Red Trace)

Anion Conc (µg/mL)

Chloride No peak is detected. Retention Time

Nitrite 4.3 3.269

Bromide 11.1 3.507

Nitrate 18.9 3.948



Future Work

 Improve fluoride chromatography

 Eliminate the “water dip”

 More modern column

 Less baseline drift
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