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IonPac AS19 2 mm x 250
mm 25 wL NaOH
S0:- 0. 005 mg/L RSD 0. 44% 1.0 ~50.0 mg/L
95.5% ~105%
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Determination of Standard Value of Sulfate Standard
Solution by Ion Chromatography
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Abstract A method for precise quantitation of sulfate in standard solutions by ion chromatog-
raphy with suppression conductivity detection has been developed. The separation of sulfate
was conducted on an IonPac AS19 anion exchange column 2 mm x250 mm with NaOH solu-
tion as isocratic eluent. The injection volume was 25 pL. An orthogonally designed experiment
was carried out to evaluate the effects of the experiment factors such as column temperature

concentration of eluent NaOH flow-rate of the eluent and cell temperature. The optimal chro-
matographic conditions obtained were as follows column temperature 30 C NaOH concen-
tration 30 mmol/L flow-rate of the eluent 0.25 mL/min cell temperature 35 C. The detec-
tion limit 3¢ was 0. 005 mg/L. On the level of 4. 5 mg/L sulfate the relative standard devia-
tion RSD was 0.44% mn =8 . The linear range of calibration curve was 1.0 - 50.0 mg/L.
The reliability of method was shown by the evaluation of stability of calibration curves. The va-
riance analysis showed that the intercept and slope of 7 calibration curves were controlled sta-
tistically in the desired range. The reliability of method was shown by quality control samples

where RSD and relative error were less than 0.9% and 0. 8% respectively. Average recovery
of standard addition was 95. 5% - 105%. The method has been applied to the quantitation of sul-
fate in standard solution.
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" 1.515 g¢/mL Fluka
membraPure 18.2 MQ
14 cm
15 -17 0
5.3 mL 50%
NaOH 1000 mL
SO:- 100. 4 mmol/L  NaOH
1
2
1.1
ICS-3000 DIONEX 2.1
IonPac AS19 2 mm x 250 mm
ASRS UTRALIl -4 mm
1.2
SO:- 1 000 mg/L S1 2.0 mg/L SO}~ S2 8.0 mg/L SO:~
3 25 pL
NaOH 50% 757.5 g/L d° = 1
1
Table 1 Orthogonal experiment design and data analysis
Test N Column  Eluent/ mmol/L Flow-rate/  Cell temp./ Peak area of S1/ pS- min Peak area of S2/ uS- min
es 0.
temp. /C NaOH mL/min T 1 2 3 1 2 3
1 25 15 0.20 33 1.8494  1.8526  1.8490  7.5783 7.5683  7.5846
2 25 20 0.25 35 1.5694 1.5847 1.5968  6.3696 6.3774  6.3741
3 25 30 0.30 40 1.3977  1.3914  1.3910  5.3744 5.3732  5.3854
4 30 15 0.25 40 1.5201  1.5129 1.5065  6.1611 6.1568  6.1579
5 30 20 0.30 33 1.2810  1.2807 1.2808  5.1971 5.2119  5.2095
6 30 30 0.20 35 2.0425 2.0432 2.0426  8.0676 8.0667  8.0416
7 35 15 0.30 35 1.2416  1.2494  1.2453  5.1224 5.1199  5.1217
3 35 20 0.20 40 1.9514  1.9466 1.9512  7.8703 7.8752  7.8708
9 35 30 0.25 33 1.6193  1.6259 1.6142  6.6238 6.6025  6.5922
S1 A, 14.4820 13.8268 17.5285 14.2529
A, 14.5103 14.4426 14. 1498 14. 6155 43,4372
A, 14. 4449 15.1678 11.7589 14.5688
S2 A, 57.9853 56.5710 70. 5234 58.1682
A, 58.2702 58.3559 57.4154 58.6610 3175.0543
A, 58.7988 60.1274 47.1155 58.2251
1 8 26 min 8 22 min 9
25 C 35 C NaOH 15 mmol/L Il min NO, SO;-
30 mmol/L 0.20 mL/min
0. 30 mL/min 33 T 40 C
30 C NaOH 30 mmol/L 0.25
35 C mL/min 35 C
NaOH 30 mmol/L 0. 20 mL/min 2.2
35C 2.2.1
NO; SOZ’ 11
0.001 3 3
SO; - 0.005 mg/L
35C  NO; SO 2.2.2

1 7 4.5 mg/L SO;~
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4.52 4.55 4.54 4.58 4.58 4.55 4.55 4.55 Table 2 Concentrations and peak areas of
) ’ ) ’ ’ ) ' ’ standard solutions
mg/L 4. 55 mg/L . S0~ / L Peak area/ pS- min
RSD  0.44% Pomt—p 80/ me i 2
2.2.3 1 1.0 0.7487 0.7338
2 2.0 1.4585 1.4686
1.0 2.0 4.0 8.0 10.0 50.0 3 10 5 8894 5 9466
mg/L 6 4 8.0 5.8965 5.8975
2 5 10.0 7.3528 7.3797
) r=0.9999 6 50.0 37.0161 37.5307
T>T (s =0.811" 1.0 ~50.0 8
mg/L
2.3 1.0 2.0 4.0 8.0 10.0 mg/L 5
2.3.1 7

3

Table 3 Linear regression equation correlation coefficient standard deviations of calibration curves intercept and slope

Linear regression equation  Correlation coefficient =

SD of calibration curve S

SD of intercept S, SD of slope S,

A =0.0153 +0.7650C 0.9998 3.59 x10 72 3.76 x10 72 1.13 x 10 72
A =0.0353 +0.7665C 0.9997 2.43 x10 72 2.55 %1072 0.77 x10 72
A =0.0512 +0.7780C 0.9997 2.49 x10 2 2.61 x10 72 0.79 x 10 ~2
A =0.0274 +0.7855C 0.9993 3.72x10 72 3.90 x10 72 1.17 x10 2
A =0.0739 +0.7815C 0.9996 3.00 x10 ~? 3.15 x10 72 0.95 x10 ~2
A=0.0279 +0.7951C 0.9999 1.78 x10 2 1.87 x10 72 0.56 x10 72
A =0.0473 +0.7956C 0.9997 2.37 x10 2 2.49 x10 72 0.75 x10 72
3 4
Sa =2.9822 Table 4 Recovery results
) ., Original/ Added/ Found/ Recovery/
X 10 N Sb = 1 079 4 X 10 - 95% Sample mg/L mg/L mg/L %
+2x2.9822 x107° £2x1.0794 x 3 1.5138 1.5 2.9459 95.47
o 4* 9.0900 9.0 18.5580 105.2
10 0.039 76
0.7810 7 167 833 5 6"
8 5" 6"
2.3.2 3.0027 mg/L  2.9917
1r2f mg/L RSD 0.77%  1.17%
2.500 0 £0.0175 mg/L 4.500 0 = SOi'
0.0315 mg/L 2.5
1" 2° SO%"
2.491 1 mg/L 4.5316 mg/L RSD 1.0 ~50. 0 mg/L =50. 0 mg/L
0.9% +0.8% soi*
24 h
2.3.3
500 2500 mg/L SO;:~
3" 4* CO, CO, CO§' SOj'
2 4 NaOH
2.4
500 mg/L 2500 mg/L  SO:~ co, SO;:~
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