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Ion Chromatography of Anions by Conductance Detection
Using Sodium Naphthalenesulfonates as an Eluent

Yoshimitsu TADA
Noriko OHMURA
Tadashi OKADA

The addition of a small amount of disodium 1, 5-naphthalenedisulfonate or trisodium 1,3, 6~
naphthalenetrisulfonate as an anti-retardant to a borate buffer eluent has been found to improve
considerably the separation of inorganic anions in ion chromatography based on the conductivity
detection. Ten inorganic anions including hydrophobic ones (F~, CI”, NO;7, Br, NO,, I,
HPO,.?~, SO.27, SCN™, S;04%7) were thoroughly separated within 28 minutes on a commercially
available column (TSKgel IC-Anion-PWy. PEEK, 4.6mmlI.D.x75mm). A good linearity has been
observed for the calibration curves for six anions (F~, CI=, Br , NO;~, HPO,*", SO,27) in the
range of 1-100 ppm with relation coefficients being above 0.999. This procedure has been successfully
applied to the determination of ionrganic anions in tap waters and rain; chloride, nitrate, and sulfate
ions were separated each other weth high resolution, the relative standard deviation of reproducibility

being within 1.79% .
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Fig. 1 Effect of 1,3, 6 -NTS on the retention

time of inorganic anions.

{Chromatographic conditions)

Column : TSKgel IC-Anion-PWyx. PEEK
(4.6mmI.D. X 75mm)

Eluent : 1.105mM Na,B,O;+25.5mM H;BO,

Injection volume : 100 g1
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Fig. 2 Typical chromatograms of standard
containing 1, 5-NDS.
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Column : TSKgel IC-Anion-PWy, PEEK (4.6mmI.D. X 75mm)

Eluent : (a) 39.22M 1,5-NDS+1.105mM Na,B4O7+25.5mM H3;BO, (pH=7.7)

(b) 39.2x¢M 1,5-NDS+0.1lmM Na,CO;+0.4mM NaOH(pH=10.6)
(¢) 46.1p¢M 1,5-NDS+0.4mM Na,CO;+0.1mM NaOH(pH=10.2)

Injection volume : 100 g1

Peaks1:F, 2:Cl7, 3:NO;, 4:Br, 5: NO,~, 6:17, 7: HPO,%2~, 8:50,%7,

9:S8CN~, 10: 8,042~
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Fig. 3 Typical chromatograms of standard inorganic anions using a commercially available

eluent (TSK eluent IC-Anion-A) and borate buffers containing 1, 3, 6-NTS.
Column : TSKgel IC-Anion-PWyx. PEEK (4.6mmI.D. X75mm)

Eluent : (a) TSK eluent IC-Anion—A (1.3mM Potassium gluconate+
1.3mM Na,B;07;+30mM H;BO;+10% CH;CN+0.5% Glycerin)
(b) 0.666M 1,3,6-NTS+1.105mM Na,B,;0;+25.5mM H3;BO; (pH=7.6)

(c) 8.8uM 1,3,6-NTS+1.105mM Na,B,07;+25.5mM H3;BO; (pH=7.6)
(c)50pl

Injection volume : (a)100#1 (b)100 1

Peaks1:F, 2:Cl, 3:NO;, 4:Br", 5: NOy~, 6: 1, 7: HPO,*~, 8:50,%",

9:SCN™, 10: S,0,%"
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Fig. 4 Calibration curves of inorganic anions
using a borate buffer containing
1, 5-NDS.

Chromatographic conditions were the same
as those in Fig. 2 (a).
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Fig. 5 Calibration curves of inorganic anions

using a borate buffer containing

1,3,6-NTS.

Chromatographic conditions were the same
as those in Fig. 3 (b).
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Fig. 6 Typical chromatogram of rain water.

Chromatographic conditions were the same
as those in Fig. 2 (a).
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Fig. 7 Typical chromatogram of tap water.

Injection volume : 50 1
Other chromatographic conditions were the
same as those in Fig. 3 (b).
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Table 1 Reproducibility for determination of tap water

Tap water (n =10) Cl™ NO;~ S0,*~
Concentration (ppm) 6.0 1.4 5.1
Peak area (mV-sec) 193.63 20.37 119.95
Standard deviation (mV-sec) 0.52 0.34 1.87
Relative standard deviation (%) 0.27 1.67 1.56
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