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Determination of Six Anions in Drinking Water
by Gradient Ion Chromatography

DAI Li-hong LIU Yan WANG Di CHEN Chun QU Qiao-yu LIU Xiao-wei
( Agronvironmental Protection Institute of Agriculture Ministry Key Laboratory of Production Environment
and Agro-product Safety of Ministry of Agriculture and Tianjin Key Laboratory of Agro-environment and
Food Safety Tianjin 300191 China)

Abstract: Six anions such as fluorinion chloridion bromine ion nitrate ion sulfate ion phosphate ion in
drinking water were simultaneously determined by ion chromatography. The sample water was filtered by mem—
brane with diameter 0.22 pm pore. Dealing with lonPac AS19 column and IonPac AG19 guard column six ani—
ons in water were quantitative determination by ion chromatography by using 20 mmol/L ~40 mmol/L KOH gen—
erated by eluent generator at a flow rate of 0. 25 mL/min. The calibration curves showed a good linearity. Detec—
tion limits of six anions ranged from 0. 005 mg/L to 0.057 mg/L. RSD of detective values from 0.5% to 2.2%
by parallel detection of six times. The spiked recoveries ranged from 83% to 106% .
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IonPac AG19 IonPac AS19 2 mm x
250 mm EGCT KOH RF- N N
IC -30 ASRS300 2 mm AS40 o
Chromeleon 6. 80 0.25 mL/min <20 mmol/L KOH F~.
Dionex o Cl~\Br  .NO; . S0O;"
KOH POif 20 min; 40 mmol/L
;6 KOH PO;" ;
; MILIPORE 40 mmol /L. PO}”
18.2 MQ * cm. . 40 mmol/L. KOH
1.2 PO}" .
1.2.1 6 1
0.22 pm 17 min 6 R>1.5.
1.2.2 60.0 X
KOH 20 mmol/L ~ 40 mmol/L; . 2
0 min ~ 11 min 20 mmol/L :Z: 0 q 5
111 min ~25 min 40 mmol/L;  0.25 mL/min; 3 200 h ) I\
25 pl; : 25 mA; U A
30 °C: 35 °C . 5.0 ,l?.,(,)l;,, 150 200
1.2.3 | — F- (3.983 min); 2 — CI- (5.513 min); 3 — Br- (7.627 min);
6 4— N0, (8.523 min); 5 — S0 (9.847 min); 6— PO~ (16,580 min)o
30 min 1 6
o <3 S Fig. 1 Standard solution chromatogram of six anions
2 6 . .
2.1 1,

Dionex IonPac AS19 2 mm x250 mm

1 6
Table 1  The regression equation correlation coefficient linear range and resolution of six anions
R? p/(mge1L7") R
F- y =1.39x +0. 653 0.999 0 0.050 ~10.0 768
Cl- y=1.12x -1.05 0.999 9 1.00 ~200 845
Br~ y=0.502x —0.008 0.999 6 0.050 ~10.0 293
NOy y =0.633x +0.309 0.999 4 0.500 ~20.0 347
S03 - y=0.777x -0.020 0.999 9 1.00 ~ 100 18.90
PO3 - y =0.340x -0.012 0.999 1 0.050 ~5.00
2.2 Cl™. 1~3 6
N A 3 (S/N =
°© 3) o
25 pL 6 2,
7 3- 2- -
POy >80, > Fs ( )( GB/T 8538 -
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Table 2 Detection limits comparison of different methods mg/L
€ 1 2@ (O
F- 0.005 0.01 0.1 0.02
Cl~- 0.010 0.1 0.15 0.02
Br~ 0.018 0.05
NO; 0.030 0.05 NO; -N ) 0.08
S02- 0.022 0.2% 0.75 0.09
PO;- 0.057 0.12( HPOZ~ )
D« )2 0] ng/Lo
2.3 6
F7(1.00 mg/L) .Cl~(10.0 mg/L) .Br~ (RSD) 0.5% ~2.2% °
(2. 00 mg/L). NO; (5. 00 mg/L) . SO 3.
(20.0 mg/L) \PO; (2.00 mg/L) 6
3 (n=6)
Table 3  Precision test of six anions(n =6)
t/min RSD/% /( WS * min) RSD/% p/(mge L") RSD/%
F- 4.04 0.5 2.0230 1.6 1.00 0.8
Cl~ 5.57 0.7 27.3250 1.0 10.0 0.5
Br~ 7.62 0.6 0.983 1 1.0 2.00 1.2
NO; 8.53 0.9 3.1370 2.5 5.00 1.3
503~ 9.80 0.6 7.988 0 0.8 20.0 0.9
PO; - 16.55 0.7 0.2853 3.2 2.00 2.2
2.4 83. 4% ~ 106% F-
2 106% PO,~ 83.4% .
4,
4 (n=6)
Table 4  Test results of spiked recoveries(n =6)
pl(mg-L™") p/(mg-L"") p/(mg-L"") 1% p/(mg*L™") p/(mg+L"") p/(mg-L"") 1%
F- 0.586 1.00 1.65 106 0.012 1.00 1.01 99.8
Cl- 38.2 40.0 79.1 102 0.574 10.0 10.6 100
Br~ 0.048 2.00 2.01 98.1 — 2.00 2.03 102
NO; 3.07 10.0 13.5 104 0.559 4.00 4.46 97.5
805~ 11.1 20.0 31.9 104 0.490 10.0 10.3 98.1
PO3 - 0. 065 1.00 0.899 83.4 — 1.00 0.936 93.6
( 43 )
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