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Determination of Sodium Ion Concentration by Means of Capillary Electrophoresis

Kentaro KIMURA*, Hirosuke TOMONAGA¥*, Takenori HIRAI*, and Kanemasa MAKITA*
*(Osaka Customs Laboratory
4-10-3, Chikko, Minato-ku, Osaka 552-0021 Japan

Sodium ion concentration was determined by Capillary Electrophoresis (CE) with ammonium chloride

as the internal standard. A linear correlation was found (R? = 0.9992) between the peak area ratio
(Na*/NH4") and the concentration ratio (NaCI/NH4Cl) within the concentration range of 10 and 500 ppm.

The reproducibility of the peak areas (n = 5) was around 1% expressed as a coefficient of variation. The

accuracy of the CE method was verified with three samples, which contained known amounts of sodium

chloride, and all the errors of determination were less than 1%. Further, sodium ion content in snow-

melting agents (imports) was determined, and the results were compared with the values that were

obtained for the same samples by means of the ICP-AES method. The observed differences, some of

which were as large as 10%, may be ascribed to the fact that the samples consisted of two types of salts

of relatively large particles (about 5 mm) and that the two were not mixed uniformly.
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Fig.1 Electropherograms of ammonium ion and other four
cations at various concentrations
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Fig. 2 Electropherograms of rubidium ion and other four
cations at various concentrations
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Table 1 Reproducibility of the Na*/NH4* peak area ratios (n=5)

Concentration
of NaCl (ppm)

Average of Na'/NH,"
Peak Area Ratios

Coefficient of
Variation (%)

10.1
50.7
101.4
152.1
202.9
253.6
304.3
507.1

0.080
0.310
0.649
0.919
1.245
1.560
1.905
3.151

1.314
1.005
0.882
0.855
0.890
0.970
0.429
1.943
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Fig. 3 Calibration curve of standard NaCl solutions
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Table 2 Determination of sodium chloride in chemically defined samples

Percentage of NaCl Percentage of NaCl

Sample Found Calculated
1 93.04 (1.20) 93.14
2 50.83 (0.82) 50.30
3 9.75 (1.73) 9.83

Values in parentheses are the coefficient of variation (%).
Calculated compositions of the samples are as follows. Sample 1:
NaCl, 93.14; MgCl,-6H,0, 2.55; CaCl,, 2.89; KCI, 1.42 (%).
Sample 2: NaCl, 50.30; MgCl,-6H,0, 34.10; CaCl,, 7.36; KCI,
8.24 (%). Sample 3: NaCl, 9.83; MgCl,*-6H,0, 69.07; CaCl,,
10.29; KCl, 10.81 (%).

Table 3 Determination of sodium chloride in Snow-Melting Regents

Percentage of NaCl Percentage of NaCl

Sample Determined by CE  Determined by ICP-AES*
A 52.5(0.61) 54.7
B 47.6 (0.76) 46.7
C 54.1 (1.32) 43.9
D 43.5 (0.78) 39.1

The values in parentheses are the coefficient of variation (%).
* The Central Customs Laboratory carried out the determination
by ICP-AES for the same samples which were subjected to CE.
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Fig. 4 Snow-Melting Reagent which consists of two different kinds of salt grains
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