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Types and Distribution of Arsenism in China
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, , 10 60 mg/kg,
5.5 33 s
24. 62, 1 mg/kg, 32.1 70.6mg/ ke,
o 2
1
Tab. 1 The Geographically Epidemic Character of Arsenism in China
-Qs- -Q4 « -
Qs , )
180 220 mm 385 mm 1 650 mm 1 400 mm
Na* Cl- F- As Na* CI° F~ As Na*t Cl- As CO; R S As
s H»S CHs NH4* s Fo, Au Shb
CHa Hg Ti
> 0.05 mg/1 > 0.1 mg/l > 0.3 mg/l > 35 mg/kg
80 50 1946 s
(10 , 60 (100 200 m), , 1953
30 m) , (> 100
m) 80
v , , , , ,

2.67% 66.89%

160
1

0.3% 46.4%

10
0.2

1958 1960 s
3.3%0, 1.78%o0

20 20
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BRI IR
ik, B

»

adk HOL

//
///’mmm‘ 7
X Y / {43
TR LS P L N R
\Tﬂg’L‘*r(ﬁjLzJJ \\\ I
T U > A Btk lgwﬁ'“
2 —

Fig.2 The Transmitting Way of Arsenic

from Environment to Human
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R As™ , As” , As
3
, As™
5
AS ! ’ ’
2
100 2
AS3+ ASS+ 3 5
2 (mg/1)
Tab. 2 Chemical Speciation of Arsenic in Drinking Water in Inner Mongolia
n As¥ AsS+ MMA DMA
X=£SD 100 0.11£0.09  0.230.14  0.02%0.01  0.03%0.01  0.39=0.23
- 0.29- 0.00  0.65- 0.01  0.04- 0.00  0.06- 0.00  0.80- 0.02
50% 0.08 0.24 0.02 0.03 0.39
* 2 6 [2] MMA: , DMA: ,
3 As¥*  As®
Tab. 3 Exposure Frequency of Human to As* As™ in Affected Region
As3+ AsS+
/mg =11 /% /% 1 % /%
< 0.05 158 35.0 158 35.0 53 11.8 53 11.8
0. 05- 92 20. 4 250 55.4 140 31.0 193 42.8
0. 10- 66 14. 6 316 70. 1
0. 15- 31 6.9 347 76.9
0.20- 41 9.1 38 86.0 151 33.5 344 76.3
0. 25+ 63 14.0 451 100
0.35- 94 20.8 438 97. 1
0.50+ 13 2.9 451 100
4 MMA DMA
Tab 4 Exposure Frequency of Human to MMA DMA in Affected Region
MMA DMA
/mg-11 /% / % ! % ! %
< 0.01 84 18.6 84 18.6 30 6.7 30 6.7
0.01- 106 23.5 190 42.1 72 16.0 102 22.6
0.02- 159 35.3 349 77. 4 114 25.0 216 47.9
0.0+ * 102 22.6 451 100 109 24.2 325 72.1
0. 04— 100 22.2 425 94.2
0. 05+ 26 5.8 451 100
= DMA  0.03-
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5 As* As™
Tab.5 The Relation Between Contents of As®* As®" and the Incidence of Arsenism— Affected People
ASS+ ASS+

/mg =11 1% 1%
< 0.05 4 0 0.00
0. 05- 46 4 8.70
0. 10- 16 3 18.75
0.15- 6 2 33.33

0. 20- 32 16 50. 00 9 66. 67

0.25- 47 37 78.22 8 75. 00

0.30- 30 26 86. 67

0.35- 8 100. 00

0.40+ 8 75. 00

151 62 41. 06 63 52 82.54

6 Logistic (n= 451)

Tab.6 The Stepwise Logistic Regression Analysis among Factors of Arsenism (n= 451)

B B B OR P
As¥H - 11.9023 4.4688 - 0.5881174 1. 80" * 0. 0077
AsS - 4.8768 2.3826 - 0.386330 1.47 0. 0407
As3t/ As™ - 1.9350 1.3185 - 0.311781 1.37 0. 1422
- 0.0931 0.0332 - 0.211207 1.24"~ 0. 0050
- 0.569 0.0169 - 0.244104 1.28" " 0. 0007
5 s
, ) ( ).
As™ As™ MMA DMA As™/As™
> s 5 5
Logistic ) Logistic a= 0.15,
6
6 , As™ As™ . AsT > AT,
MMA DMA 5
7 *
Tab.7 The Incidence of Arsenism of Inhabitant and Content of Arsenic in Drinking Water in Xinjiang
/g =1 1% /mg =1 ! 1%
0.075 25950 0 0 0.39 211 29 13.7
0.11 180 0 0 0. 46 1785 405 22.7
0.13 285 2 0.7 0.55 614 179 29.2
0.14 247 2 0. 81 0.56 283 89 31.4
0.15 11424 251 22 0.75 362 168 46. 4
0.25 5355 418 7.8 1 1391 612 44

*

[3]
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50 [ Y1370 + 11487 g 7
£ 10 R=10.945 L
Z 0r »
f*; 20 | , T 0.971, p< 0.001,
Z 10} _
Coled X,
0 0.1020.3010506¢0708¢09 1
WAk /mg- L Y >
- 3
3 s
- 0, 0.12 mg/L,
Fig. 3 The Dose— Effect Curve of Incidence of < 0.20 mg/L , 0.21 0.40
Arsenism and Content of Arsenic in Drinking mg/L
Water in Xinjiang 0. 12mg/ L ,
< 0.1 mg/L
, > 0.05 mg/L )
, C )
, C ) ,
0.560 5.73mg/ kg , 7.75 1090 mg/kg,
8
8
Tab. 8 The Contents of Arsenic in Air and Dust Indoor or Outdoor
/mg -m™ 3 /mg - kg™ !
n X=SD n X=SD
18 0. 46=+0. 30 15 38004700
11 0.26=+0. 18 15 280110
8 0. 07240. 043 15 7818
S5m 4 0. 044=20. 071 15 212473
50 m 4 0. 020=%0. 027 10 6726
150 m 4 0. 005=%0. 007 10 32429
200 m 4 10 17.0%8. 6
4 10 67x15
* [4]
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- ”
(r= 0. 88, < 0.001) (r=0.995,
p< 0.001), (r= 0.849, p< 0.001) (9, :
12 10
9
Tab.9 The Crelation of Incidence of Arsenism of Inhabitant with Gross
Intake Amount of Arsenic and Arsenic Content in Coal
( ) ( )
/mg - ! /mg -kg! 1 % /mg - ! /mg -kg! /%
1 9.13 3360.9 98. 63 6 2.02 103. 1 8.09
2 7.31 1227.6 98.93 7 2.58 125.0 2.58
3 5.31 675.4 46. 29 8 2.24 96. 8 2.94
4 4.67 807.2 38.54 9 0. 30 10. 8 0
5 4. 84 480. 6 32.54
* [5]
10 '
Tab. 10 The Relation between Coal Content with Incidence of Arsenism in Habitant
/mg-kg" ! % mg-kg_] | % mg-kg_] ! %
1 3360.9 98. 63 5 807.2 38.54 9 205.4 22.06
2 2166.7 88. 89 6 480. 6 32.58 10 125.0 3.49
3 1227.6 98.93 7 272.2 34.50 11 96. 8 2.94
4 675. 4 46.29 8 130. 1 8.09 12 10. 8 0
* [4, 5]
’ r 100 ® [
-
0.877 (p< 0.01) y o 80
X = 60
’ = 20.5 k
b 10 [ V= 20.569Ln{(x) - 80. 201
4 L ® r=0.877
z 20
2 0 = 0 FE— " e ]
49.0 mg/kg, 0 1000 2000 3000 1000
PN TR . !
< 35 mg/kg i thani =it /mg-kg
< 35 /
mg/ kg 4

Fig. 4 The Dose-effect Curve of Incidence
of Arsenism and Content of Arsenic in Coal

in Guizhou
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Study on the Geographically Epidemic Character of
Arsenism and Its Countermeasures

HOU Shao<fan, WANG Wu-yi, LI Haitong, YANG Linsheng

(Institute of Geographical Sciences and Natural Resources Research, CAS, Beijing 100101 China)

Abstract: In this paper, the distribution, type and geographically epidemic character of ar—

senism in China were reported. We studied the transmitting way, flux and dose-effect of
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arsenic from environment to human in different type of arsenism in affected areas. The
analysis of environmental dose-effect of arsenic indicated that difference of environmental
dose—effect in drinking type arsenism in affected areas was caused by the differentiation of
geological surroundings, for example, the lowest dose of arsenic in drinking water that
could induce arsenism was 0.05 mg/L in Inner Mongulia, however, in Xinjiang, it was
0. 12 mg/L, this indicated that the existing conformation and speciation of arsenic in water
were distinguishing in different areas affected by arsenism; in areas affected by coal type
arsenism, there was no patients affected by arsenism when the content of arsenic in coal
was lower than 35 mg/kg. At last, the countermeasures to protect and control arsenism
were presented according to the environmental, social and economic conditions in different
areas affected by arsenism.

Key words: Arsenism; types and distribution of arsenism; geographically epidemic charac—

ter; environmental dose-effect, countermeasures to protect and control ar—

senism
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