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Ion chromatography - conductivity detection for the determination of 13 kinds of anions
in drinking water

WANG Yong — gen' CHEN Shu —sha' WANG Jian - bo' SHEN Biao® ZHAO Jia - ping® FEI Dong’
( 1. Pinghu Center for Disease Control and Prevention Pinghu 314200 China; 2. Pinghu Water Group Inc. Pinghu
314200 China; 3. Shanghai Branch of Metrohm Co. Ltd. Shanghai 200335 China)

Abstract  Objective: To establish an ion chromatography — conductivity detection method for the simultaneous
determination of 13 kinds of anion content in the drinking water. Methods: Metrosep A Supp 5 —250 Anion analysis
column and Metrosep A Supp 1 Guard column were employed with 3.2 mmol/L Na,CO, - 1.0 mmol/L NaHCO, as
eluent flow rate was 0.7 ml/min injection was 100 pl. Results: Within a certain concentration range all the ana—
lytes had a good linear relationship( r >0.999) low detection limit( 0. 0003 mg/L ~0.0134 mg/L) with high me-
dium and low concentrations of spiked recovery recoveries were between 93% ~104% . Conclusion: The method is
simple sensitive and accurate it can separate 13 anions in drinking water simultaneously in one injection and meet
the test requirements of current “Hygienic standard for drinking water”.
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1 Metrosep A Supp 1 Guard ;
1.1 3.2 mmol/L Na,CO, — 1.0 mmol/L NaHCO,;
( 861 Compact IC) ; MSM 1[I + MCS ;
( 863 Compact IC Auto sampler) ; :0.7 ml/min; 50 mmol /L ;
;IC Net 2.3 ; / o 1100 pl.
18.2 MQ * cm; Na,CO,.NaH- 1.3
CO,-H,8S0, GR o N 13 1
o A
o C mg/L 1. 13
1.2 1o
. Metrosup A Supp 5 -250 N
1 13
1(‘mg/L) 2( mg/L) 3( mg/L) 4(mg/L) 5( mg/L)
F 0.10 0.20 0.50 1.00 2.00 C =206.4930A +2.9254 r=0.9999
( ps/cm* min) 20.69 44.65 107.34 212.38 414.24
clo, 0.50 1.00 2.00 4.00 6.00 C =46.7914A -7.4589 r=0.9999
( ps/cm* min) 17.59 37.86 84.47 179. 65 273.82
BrO, 0.005 0.010 0.020 0.040 0. 060 C =196.4605A -0.2502 r=0.9997
( ps/cm* min) 0.851 1.69 3.61 7.48 11.64
Cl 5.00 10.0 25.0 50.0 100 C =98.6490A +22.1784 r=1.000
( ps/cm* min) 506.4 1010.6 2482.2 4977.6 9877.4
NO, 0.05 0.10 0.20 0.50 1.00 C =39.5825A +0.8845 r=0.9999
( ps/cm* min) 1.99 4.19 10. 67 20.52 40.28
DCAA 0.05 0.10 0.25 0.50 1.00 C =39.2964A -0. 8606 r=0.9993
( ps/cm* min) 1.60 3.25 8.67 17.96 38.88
ClO,4 0.25 0.50 1.25 2.50 5.00 C =35.9090A -0.3211 r=1.000
( ws/cm* min) 8.33 17.68 44.55 90.01 178.96
Br 0.25 0.50 1.25 2.50 5.00 C =28.8180A +2.4835 r=0.9995
( ps/cm* min) 8.94 17.54 37.14 77.60 145.27
NO; 0.50 1.00 2.50 5.00 10.0 C=241.6549A -16.6948 r=0.9993
( ps/cm* min) 120.737 244.07 584.51 1130.7 2428.3
PO, 0.50 1.00 2.50 5.00 10.0 C =31.9072A -2.8555 r=0.9999
( ps/cm* min) 13.97 29.82 76.82 153.78 317.57
SO, 5.00 10.0 25.0 50.0 100 C =72.2968A +5.6827 r=1.000
( ps/cm* min) 360. 44 736.41 1812.8 3619.8 7174.8
TCAA 0.10 0.20 0.50 1.00 2.00 C =28.3295A -0.05643 r=0.9999
( ps/cm* min) 2.98 5.67 14.16 27.70 56.86
1 0.25 0.50 1.25 2.50 5.00 C=20.9437A -1.8449 r=0.9999
( ps/cm* min) 5.11 10. 964 24.59 49.98 103.1
= l 1.4
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100 wl
o 3. 2 mmol/L Na,CO, -
1.0 mmol/L NaHCO, ~0.7 ml/min
18
11
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SO; 1) ( Clo, «
Clo;) ( BrO;)
- ( MCAA) .
( DCAA) . ( TCAA) o
( MCAA)  BrO; .
st ( TCAA) SO SO~
CN™. 70 min
106 .S0%"
S N

~

F~.Cl".NO, \Br .NO,; PO} .S0; .1~

ClO, . ClO;  BrO; . ( DCAA) .
( TCAA) 13
2.2
o 0.7 ml/min

2 mmol/L. 4 mmol/L. 8 mmol/L Na,CO,
3.2 mmol/L: 1. 0 mmol/L.6.4 mmol/L; 2. 0 mmol/L
Na, CO, /NaHCO,

3.2 mmol/L Na,CO, -
1.0 mmol/L NaHCO, o
0.5 ml/min 0.7 ml/min 1.0 ml/min
0.7 ml/min

1.0 mmol/L NaHCO,

~

~

3.2 mmol/L Na,CO, -

2.5% 13
( 1) .
2.3 N
2.3.1 13
o 1
2.3.2 =
N/H) xC*
N - T H - i O H
o 3. 0.5 min
0.0006 ps/min 4
o 2,

3
2 13
(mg/l)  (ps/em) (mg/L) (mg/L)
F 2.00 19.62 0.0002 0.0008
Clo2 6.00 4.77 0.0022 0.0091
BrO3 0.06 2.85 0. 00004 0. 0002
Cl 100 306.9 0. 0006 0.0023
NO2 0.20 11.15 0.00003 0.0001
DCAA 2.00 1.33 0.0027 0.0108
Cl03 5.00 6.80 0.0013 0.0053
Br 5.00 3.75 0.0024 0.0096
NO3 10.0 59.3 0.0003 0.0012
PO4 10.0 7.09 0.0025 0.0101
S04 100 87.0 0.0021 0.0083
TCAA 2.00 0.50 0.0072 0.0288
1 5.00 0.67 0.0134 0.0537
2.4
(
) NN (
0.9C 0.5C 0.1C) ( 4) .
6 3,
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w] mA :F~.Cl"\NO, \Br \NO, .PO; .SO; .
el AEEle BN 2 g : I £ C10; ~ClO;  BrO; «
P B T T T O ey e (DCAA) . ( TCAA) .
B4 kEEr 13 FEAEFMER(0.5C) UE °
3 N (n=6)
(mg/L) (mg/L) (mg/L)  RSD(%) (%) (%)
(0.9C) F 0.536 1.80 2.326 1.27 97.5-101.2 99.4
Clo, <0.002 4.50 4.435 1.98 94.8 -104.6 98.4
BrO, 0.008 0.054 0.060 2.84 94.7 -101.9 96.7
Cl 56. 66 90. 00 146.73 0.40 98.7 -102.1 100. 1
NO, 0.010 0.18 0.185 1.02 98.4 -101.6 98.9
DCAA 0.045 0.90 0.928 4.15 96.3 -103.9 98.1
ClO,4 <0.003 4.50 4.262 1.93 94.4 -101.2 96.3
Br 0.078 4.50 4.598 1.83 97.9 -103.2 100.6
NO; 4.33 9.00 13.28 0.62 98.7 -100.9 99.3
PO, 0.41 9.00 9.352 1.85 97.6 -102.1 99.6
S0, 54.69 90.00 146.3 0.72 98.7 -103.6 101.8
TCAA <0.007 1.80 1.727 3.41 91.6 -99.7 95.9
1 <0.013 4.50 4.456 1.23 96.7 -100.5 98.9
(0.5C) F 0.536 1.00 1.543 1.13 98.8 —101.4 100.7
ClO, <0.002 2.50 2.441 2.55 95.7 -104.2 97.6
BrO, 0.008 0.03 0.036 3.36 92.7 -102.9 96.7
Cl 56.66 50. 00 106. 66 0.93 97.7 -100.5 98.9
NO, 0.010 0.10 0.111 1.59 98.8 -101.3 100. 4
DCAA 0.045 0.50 0.529 3.96 93.3-101.9 96.8
ClO,4 <0.003 2.50 2.384 2.06 94.2 -99.3 95.4
Br 0.078 2.50 2.546 1.92 97.9 -103.2 98.7
NO, 4.33 5.00 9.414 0.47 97.9 -100. 1 98.4
PO, 0.41 5.00 5.312 2.16 98.6 —104.1 102.0
SO, 54.69 50. 00 104.2 0.36 98.7 -103.6 98.9
TCAA <0.007 1.00 0.961 3.22 91.6 -101.7 96. 1
1 <0.013 2.50 2.462 1.99 96.7 -100.5 98.5
(0.1C) F 0.536 0.20 0.741 3.06 97.2 -106.3 101.5
Clo, <0.002 0.50 0.479 3.89 91.5-101.2 95.8
BrO, 0.008 0. 006 0.014 5.89 90.1-107.5 96.7
Cl 56. 66 10. 00 66. 88 0.83 98.3 -103.4 102.0
NO, 0.010 0.02 0.026 3.43 93.4 -103.1 95.7
DCAA 0.045 0.10 0.137 4.58 90.8 -97.9 92.5
ClO,4 <0.003 0.50 0.467 4.45 91.2 -101.5 93.5
Br 0.078 0.50 0.591 3.65 95.7 -107.4 102.6
NO; 4.33 1.00 5.307 0.69 93.5-102.4 97.7
PO, 0.41 1.00 1.169 2.88 94.8 -103.2 96.9
S0, 54.69 10.0 64.73 0.86 98.1-103.2 100. 4
TCAA <0.007 0.20 0.190 4.62 91.6 -99.7 94.8
1 <0.013 0.50 0.521 4.69 93.5-109.3 104.2
e
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~4.0 pg/L Y =21968X 3
+10219 r=0.9998, 1.000 g - -
10 (LOQ) N N
0.01 mg/kgo
2.6 o
\ ().
o 0.05 mg/kg ~0.20 mg/kg 3
8% ~94.5%
6 4.3% ~10.4% ( 1 Matthias Baum Evelyne Fauth Silke Fritzen et al. Acrylmide and gly—
1. cidamide: genotoxic effects in V792 cells and human blood J . Muta—
tion research 2005 580( 1 -2) : 61 —69.
1 2 Adler ID Sohmid TE Baumgartner A. Induction of aneuploidy in male
mouse germ cells detected by the sperm — FISH assay: a review of the
(n=6) present data base J . Mutation research 2002 504 (1 -2): 173 -
( mg/kg) RSD 182.
(mg/ke) xks (%) (%) 3 Ruden C. Acrylamide and cancer risk — expert risk assessments and the
0.05 0.041 £0.0031 7.6 82 public debate J . Food and chemical toxicology 2004 42( 3):335 -
0.10 0.092 £0. 0063 6.8 92 349.
4 Ahmad B Gerd P. Genotoxicity of Acrylamide and Glycidamide J .J
0.20 0.185 £0.0096 3.2 92.5 Natl Cancer Inst 2004 96( 13) : 1023 —1029.
0.05 0.047 +£0.0029 6.2 94 5 International Agency for Research on Cancer. Acrylamide J . IARC
0.10 0.096 +0. 0051 5.3 9% Monogr Eval Carcinogen Humans 1994 60:389 —433.
6 Pepe RC Wenninger JA McEwen GNJr. International cosmetic ingre—
0.20 0. 187 £0.0089 4.8 9.5 dient dictionary and handbook M .9thed. Vol 2. Washington DC:
() 0.05 0.04 +£0.0041 10.3 80 CTFA 2002.
0.10 0.089£0.0093  10.4 89 7 S
2007.
0.20 0.176 £0.0123 7.0 88 8 Q&A minute amount residual acrylamide found in cosmetics EB/OL .
0.05 0.046 £0.0031 6.7 92 http: //www. cosmetic. org. hk/index. php? option = com _
0.10 0.093 0. 0050 54 93 content&task = view&id =90&Itemid =78.
9 Cosmetic Ingredient Review: Quick Reference Table. 2009 - 02 -
0.20 0. 189 £0.0082 4.3 94.5 15 EB/OL . http: //www. cir — safety. Org /staff_files/Reference
0.05 0.039 +0.0038 9.7 78 —Table. pdf.
0.10 0.084 +0.0059 7.0 84 10
EB/OL . http: //www. sda. gov. en/WS01/CL0846/58801.
0.20 0.164 +0.0111 6.8 82 html.
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