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1
Tabh 1 Qadeand resrves of associated ar enic ore deposits
As (%) As
(9
Sn 24 023 1025 112 182 075 133 1
Zn 29 022 1399 120 230 073 112 6
Pb 30 022 1399 120 2 54 075 105 7
Au 49 01 11 06 0. 46 1 47 0. 63 95. 10
Cu 26 013 7.64 121 1 98 0 40 89 08
w 9 015 361 124 158 0 64 63 67
Fe 9 0.10 4 83 0 33 111 0. 36 28 72
Ag 15 016 764 075 138 0 69 2540
S 10 010 1231 031 153 041 22 98
12 020 1106 0. 66 1 83 0 49 16 19
Hg 5 038 2299 3 96 8 36 1 90 4,37

2
Tab 2 Theratios between the grades of arsenic and major metals in the mineral ores

As (%)
(% gt)’
154 021 7. 50
2 40 022 10 8
0 90 076 118
Sn
0 54 05 259 021 096
118 032 373
124 0. 40 314
6 18 376 164
Pb
( ) 0 46 392 Q12
522 0 68 7. 68
31 091 342
Cu 6 04 0 94 6 46
102 0 99 103
(I ) 4 56 171 2 67
1.1 531 20829
( ) 5 87 4 02 14602
6 78 8 41 8062
Au 6 18 9 24 6688
6 62 1. 6 5697
0 57 228 2500
115 6 64 1732
*Au gt %
[15] ( 1)
, 133t , 100 t

(or 15 % , 50 t
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1t , 150; 3% , 21; 10%
, 101; 5% , 2000 1
« ) tel ( 2
1t 1732 20829t ; 1t ( ), 0 12
10. 8t , ,
3
31
( =
- ) ‘
2003 , 117. 1 t 2
16. 7%,
833% ( 3) ) l ' . )
( ) (22 , 1 B— B3 3t
3.
) 67.6 t,
( ) 57. 7 %; 3 2003
20.7 t 25 4 %: Fig 3 The exploited amounts of arsenic of
14 2 t China (up to 2003)
3 2003

Tab 3 The exploited amounts of arsenic in some provinces of China
(v (%)

73 3 67. 6 570 48 5 4. 09
34 2 207 4. 43 21 4 318
15 3 14 2 110 10. 2 079
7.43 0 7. 43 0 534
4 62 4 54 0 08 326 0 06
178 0 178 0 128
091 091 0 0 65 0

054 0 054 0 0 39
054 0 054 0 0 39
0 36 0 0 36 0 0 26
013 0 03 0 10 0 02 0 07
0 095 0. 095 0 0 07 0

0 057 0 0 057 0 0 04
0 039 0. 039 0 0 03 0 00
0 019 0 0 019 0 001
0 010 0. 008 0. 002 001 0 00

139 3 117. 1 221 84 1 15 9
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12 1% 454 t 091 t; 1000 t
( 3) (As (%) >01) 2003
: 221t 3 :
, 1 t
’ b 7- 43 3y
, 1990 3
1988 27 t, 3000 t,
[18] 64 9l 20
+ ) 116. 7 t, 83 8%
[17]
32
1 ( ) i)
(101 70 %
, 20 % ,
( 4,
4
Tab 4 Arsenic concentrations in mining tailings
(mg/ kg)
Mole river 13 26100 266000 (78700) [21]
2 23441 24886 (24153) [22]
7 21027 45525 (31782)
Jales 17000 [23]
Freixeda 12000
Penedomo 2800
Nova Scotia Col denville 1000 10000 [24]
Jingok , Cheonbo  Sno 880 62530 [25]
Massif Central Cheni 966 8975 (6054) [26]
332 [27]
Bannang Sata 32 1670 15900 [28]
80000 150000 [29]
5 3100 930500 [30]
10 630 [31]
1 120 [32]
Ag-Pb-Zn-Cu-Au 4000 [33]
Khovur Aksy 2 11700 23000 [34]
7958 [35]
Va das Gatas 5200 [23]

( ) - 1990
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) 12
[12]
A&OB ]
113 ” , 5) ,
6000 t , , )
10 % 20 % ,60% 70% ,
[10]
5
Tab 5 Reease of arsenic from nonferrous metal smelting
(t/ )
12% 42% 900 t/ [36]
20t 10 kg
[37]
(0.05% 1%)
999t |/ [38]
102 6t 70 8ot
400 [39]
53 7t
1267 40% 50 % [12, 40]
(1995 1998 )
500 800 10 % 1000 t/ [41]
18% 38% 2200t/ [42]
33
5 t, 20 t, [43]
, 20 80 24% 5 8%
247 t, 1 28 hm* :
92 840 mg/ kg'* (46l 3 ,
84 296 mg/ kg As
(GB15618-1995) 36 276 7

(GB4810-94) ¥
( 6) [8, 49]

(< 0 7mg/ kg)
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6
Tab 6 Arsenic concentrations in cropsfrom some areas in China affected by mining activities
(mg/kg )

3 9.0 1166 06 17.7(8 4)° [6]
5 9.0 1166 06 58(27)
3 9.0 1166 21 548(320)
2 9.0 1166 20 47(33
29 82 9 1217(380) 05 7.5(17
1 709 14.8 0. 02 [71]
1 709 7.9 0 01
1 709 15 0. 002
1 709 16. 6 0. 02
1 339 21 015 [8, 49]
1 239 81 0. 16
1 31 13 8 0. 42
1 3L 0 22 8 0. 73

( ) 3 231 617 058 212 0. 039 0 047

( ) 2 239 423 059 079 0.021 0 025

( ) 2 37.4 554 114 239 0. 02 0 064

( ) 2 40.3 649 034 0 56 0. 009 0. 009
9 146 615 034 39(129 [50]
8 299 2334 0.04 35
1 1091
21 155 1194 011 1 92(0 87)
8 72 3 0. 86 0. 012 [51]
8 72 3 0. 88 0. 012
1 1400 68 0. 00 [52]
1 82 05 15. 36 0 19 1)
1 82 05 89. 02 1 08
1 82 05 11 51 0 14
1 113 1 21 19 0. 19
3 145 246 074 229 0.051 0 093 1)

* l)
[53] ,
7 «C )
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7
Tab 7 Arsenic calamities caused by mining activity
1961 308 .6 ' [54]
1974 , [54]
1981 200 ' [36]
14 .2
1987 , 3 [55]
| 0. 16 hm?
1994 8 [56]
125 o1
1994 [57]
300 ,
1995 , [11]
5500
5 11
1995 1998 5 [58]
1996 280 [59]
1996 617 [60]
1998 884 [61]
(8.
1998 32 [62]
99 mg/ m°)
300 , 2 ,
2000 2)
50 hm?
2000 6 , 2 [63]
2189
2001 193 [12]
2002 334 ' 3)
2002 76 4)
2003 83 ' 5)
2004 160 . 6)
2005 30 7)
2 , 2001-3-31; 3) , 2002-3-20; 4) , 2002-85; 5) , 200412
18; 6) , 2005-4-9; 7) , 2005
4
2003 , 397.7 t,
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Regional didribution of arsenic contained minerals
and arsnic pdlution in China

XIAO Xi-yuan, CHEN Tong-bin, LIAO Xiao-yong, WU Bin,

YAN Xiuwlan, ZHAI Li-me , XIE Hua, WANGLi-xia
(Center for Environmental Remediation, Institute of Geographic Sciences and Natural
Resources Research, CA S, Beijing 100101 ,China)

Abstract :Arsenic reserves, mineral resources distribution and arsenic mining induced envi-
ronmental pollution in China were analyzed The known arsenic reserves were 3977 kt ,
and preserved reserves were 2796 kt ,of which 87. 1 % existed in paragenetic or associated
ores up to the end of 2003 The total arsenic preserved reservesowned by the provincesin-
cluding Guangxi , Yunnan and Hunan accounted for 58 0 % of the country s total reserves

Moreover , the arsenic preserved reservesin Nandan County, Guangxi Province and Ggjiu
County, Yunnan province accounted for 17. 0% and 10. 2 % of the total reservesin China,
respectively. Large amount of arsenic had been released to the environment in the process
of mining and utilizing ore deposts Up to 2003, the mined amount of arsenic reached
1392 kt in China The exploited quantity of arsenicin Guangxi , Yunnan and Hunan prov-
inces was 733,342 and 153 kt , respectively , 0 the environmental arsenic pollutionin those
areas was at high risk. The amount of arsenic discharged in theform of mining tailings ac-
counted for about 70 % of the total mined A lot of arsenic pollution events had shown that
the arsenic sources released from mining, smelting, and processing threatened peopl€ s
health through contaminated soils, foods and atmosphere Furthermore, the arsenic ca
lamities often took place in Southwest China where there were rich arsenic resources and
intense mining activities

Key words:arsenic; mineral resources; reserves; distribution; pollution



