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MMA DMA MMA  5mL DMA
Fe OH ; 15mL 1mL
2
2.1
16.1pg/mL 4.5pg/mL DMA  3.3pg/mL MMA
MMA + DMA 2.4% 9.8% 15% Fe OH ;
Fe OH ;
123
1_3 Fe OH 3 Fe OH 3
FC OH 3
1
Table 1 Recovery of inorganic arsenic  MMA and DMA in simulated water samples of singly
arsenic compunds by coprecipitation %
Sample No. As Il +As V MMA DMA MMA + DMA
1 99.5 0 0 0
2 101 0 0 0
3 104 0 0 0
4 103 0 0 0
5 102 0 0 0
2
Table 2 Recovery of inorganic arsenic  MMA and DMA from simulated water samples of
combination arsenic compunds by coprecipitation %
Sample No. As [l +As V MMA As I +As V DMA
1 104 100
Precipitate 2 100 102
3 99 103
4 100 101
1 98 99
Filtrate 2 102 98
3 103 101
4 98 103
3
Table 3 Recovery of inorganic arsenic MMA and DMA of precipitate or filtrate
in simulated water samples by coprecipitation %
MMA + DMA/total As 2.4 9.2 15
Recovery of inorg As by the first coprecipitation 100 101 100
Recovery of inorg As by the Second coprecipitation 0.52 0.27 0.15
MMA + DMA Recovery of MMA + DMA in filtrate 100 93 96

2.2 MMA DMA
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5 MMA DMA MMA DMA
pH=2 MMA DMA
60mL 0. Smol/L - pH=4.7
MMA MMA 5—50mL 60mL 3mol/L DMA DMA
65—120mL MMA  DMA 15mlL MMA  DMA
2.3 NH;
Fe OH 3
30—40°C 70ml. MMA + DMA 4
Fe OH ; 30—40°C 7—S8h
MMA + DMA MMA + DMA 99.1%—103%
2.4
4 4 MMA
DMA 5%
4
Table 4 Determination results of parallel water samples from Azuogi pg L1
Found value
1 2 3 4 Average RS D/%
As Il +As V 1069 1078 1063 1085 1074 +9.71 0.9
MMA 7.11 6.82 7.46 6.75 7.04+0.32 4.5
DMA 17.1 16.4 16.9 17.3 16.9+0.39 2.3
3 5 MMA DMA
96.4% 103%
5
Table 5 Results of the standard addition experiments on well water samples
DMA DMA MMA MMA
Added/pg Found/pg Linear regression analysis Added/pg Found/p1g Linear regresson analysis
0 8.70 0 9.46
9.40 19.0 ¥y=0.964x +9.23 14.0 24.1 y=1.03x+9.72
14.1 23.5 a=0.964 21.0 32.0 a=1.03
17.4 25.2 b=9.23 28.0 39.0 b=9.72
20.7 29.5 35.0 44.0
24.0 32.0 42.0 53.5
70mlL
As
Na Br 220 30
11 6
< 50pg/L MMA

DMA 205—1118pg/L 4—722
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94% MMA
5.69—18.2ug/L

4.61—20. 7pg/L. DMA

6
Table 6 Determination results of As form in the well water samples for
endemic arsenism disease area of Azuogi pg L1
Sample No. As I +As V MMA DMA
1 193+8.3 5.43+0.38 6.91+0.84
2 743 £ 11 9.45+0.52 13.0+0.91
3 842 +5.8 9.46 +0.58 8.70+0.85
4 914+7.8 11.8+0.96 13.5+0.44
5 936 + 10 10.1+£0.9 16.9+1.1
6 988 + 13 8.80+0.61 6.40+0.8
7 1000 + 17 3.61+£0.42 11.0+0.34
8 1018 + 18 4.61 £0.41 5.69+0.35
9 1074 £9.7 7.04+0.32 16.9+0.39
10 1084 +£9.9 20.7+0.64 13.5+0.59
11 1085 + 12 7.49+0.36 18.2+0.5
1994 11 3 64
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YANG Ruiying ZHU Xuping. J Nucl Radiochem 1998 20 4 234—241
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1999 213 184—188
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Determination of chemical forms of arsenic in environmental water

for endemic arsenism disease area of Azuoqi by NAA

YANG Ruiying' YE Jun' WANG Ke*  ZHANG Yongbao> WEI Long'
1 Institute of High Energy Physics the Chinese Academy of Sciences  Betjing 100080
2 China Institute of Atomic Energy  Beijing 102413

Abstract

The areas of endemic arsenic disease in the Azuoqi belong to the drinking water type arsenism dis-
eace area. A simple and sensitive method to identify the chemical forms of As was presented. Inorganic
arsenic monomethylarsonic acid MMA and dimethylarsinic acid DMA were separated by the use of
coprecipitation and cation exchange chromatography combined with neutron activation analysis. Separation
of inorganic and organic arsenic MMA and DMA was based on coprecipitation with Fe OH ; inorganic
arsenic was coprecipited quantitativelly but MMA and DMA was not coprecipited at all. Experiments
showed that MMA and DMA in solution were adsorbed on cation exchange resin in pH2. MMA was eluted
by 60mL of 0.5mol/L acetic acid — ammonium acetate buffer pH4.7 and then 60ml. of 3mol/L. NH3
H,0 was used to strip the DMA. The recovery of MMA and DMA was 96% and 103% respectivery.
Key words Chemical forms of As Coprecipitation Cation exchange chromatography Neutron activa-

tion analysis
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