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Abgract Due to ecid phydcochemica property and extreme toxicity , mercury is regarded as a gobd poll utant .
The progress on the emisson sources of mercury to the air , the digribution and eciation of mercury in ambient air in
the gobd scde and the trandormetion of mercury in the tropoghere is criticaly revieved. We a0 highlighted the future
research needs regarding mercury cycling in the gobal anogphere. The new achievements on mercury biogeochemical
cycling in aguetic sysems are summarized and it is pointed out that nore sudy is urgently needed to scrutinize the
mechaniam of mercury methylation in agquatic sysems. The datus of mercury pollution to the loca environment and it
impacts on human health in mercury mining and gold mining areas are summarized , and the mgjor pathway of mercury
exposure to loca inhabitants are pointed out. FHnaly , we summarize the recent progress on the hedth impacts of people
who exposed to different mercury ecies.
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Tablel The didribution of different mercury ecies in ambient
arin China
dtes type TGV RGM ™
ngm® pgm® pgm?
) Qiyang!™®! uban  8.40 132 1.02 x 10°
- iiing 401 3
50pg- m > [46] , Beijing uban  6.2-16.7 1.18x 10
Org Chongging!®! uban 8.5
, Xinzhu , Tawan (5! uban  6.3—9.4
Tainan , Tawan!5!! 2.63x10°
’ Changchun!®?! uban  18.4 221980
pg-m°, Quangzoul ! wban 5.4
60 % 1471 Huaxi , Quiyang!“®! rura 6.2 0 660
0 ’ Bahualake ,Qizou™ rurd 7.5
5.9
og m° 3 (48] Hongreng lake , Quizhou!™®! rurdl 2.7
7.7
, 132 Changba Mourtan Jilin'®! remote 3.58 65 77
-3 Gdngga Mountain, renote  3.98 6.2 30.7
1 020pg m y 9chuan!®® %!
-3 -3y [49
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1.2.2 1.3
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, ) Hg0
5.4—18.4ng-m ® 132pg- m® : ,
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2.7—7.5ng-m °  6.2—90pg- m° 30.7 — 2
660pg- m°
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Table2 Chemicd reactions of mercury in the anmogphere
reaction reaction rate condart ( K) ref
oes phae
Holg +Osg HgO(g9 + 029 (3.0+2) x10" ®cm®-nol " 1.5t 57
Hg + OH- HgOH 8x10" ¥em® ol "t 57t 58
Hg + Br- —HgBr Ky =1.1x10° 2(T/298) ~>%¥cm®. ool - .57t 59
HgBr- + X —HgBrX (X =Br, OH) Ko =2.5%x 10" Pexp(T/298) " *cm®. nol 1. 572 59
Hdlo + Q29— Hy02@9 4x10 Bem®. ol "5t 60
Halg + H20ng Hg(OH) 2 ¢ 8.5x10 ®cm® .ol " 1. 571 61

aquous phase

Hg” + O3 —Hg?* +OH- +0,
Hg® + 20H- —Hg?* +20H"
Hg” + HOd —Hg™* +d " +OH"
He® +Od " —Hg*" +0O? +d-
HgS0; —Hg + 80, + 05

Hg +HO; —Hd

Hg(OH) , + b ——Hg’

4.7x10'M 1.5t 62
2x10°M L5t 63
29x10°M 1.5t 64
1.9x10M .57t 64
0.0106s™ * 65
1.7x10°M L5t 66
3x10° 7s? 67
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Table 3 Mercury and methylmercury in il , water , sediment , ar , and cacine oollected from mining areas worl dwide
mning area il water
THo/mg- kg~ * MeHqpi g- kg~ * THap gL -t MeHg/ng-L ~*
wid  Amaon 0.29—3. 8412 0.0021—118. 2122281 0, 026 —0. 59122
minng  Quringm!® 0.011—0.93 0.05—3.8
aea Rwamegeza , Tarzanial ! 0.005—9.2 0.01—6.78
Phichit , Tailand(?®: 2] 0. 21 —20 960 0.43—4.27
Tongguan , Chinal2® - %2. 3%] 0.9-—76 0.1-16 0.24—880 1.1—250
mercury  Almadén ,Sain 6 —8 8g9[=®! 0. 0076 —20. 31+ 2] 0. 41 —30!>* 2]
mining  Idijca, Sovenia 0.39—2 759%% 1.3 —golZ! 0.0028 —0.322!%8: 201,01 —p. 6! X0
area Alaska, USA [ 4] 0.05—5 326 0.04 —41 0.0001—2.5 0.01—22
Nevada , USA [25 25, 256] 0.0021—2.1 0.039—0.92
Paavan , the Philippines!®*: 27 28] 0.012 —68.7 0.12-31 <0.02—3.1
Quizhou , Chinal®7> 28 28,28, 2628, 240, 289, 34 —3%] 0, 33 790 0.13—23 0.02—10.58 0.01-5.7
mning area <dment ar talling
THo/mo- kg™  MeHglig-kg™* TOMpiam ®  THo/mg-ka"t  MeHqig- kg™ *
oold Ameon 0.05— 0.19— 0.0013 — 0.199—
mnng . 3[241, 244, 245] 3. 76[243, 246] 59 6m[247, 248] 1 555[241, 244, 249]
aea Qurinam! ! 0.11—0.15 <0.02—.4 0.0055—0.2 <0.02—0.83
Rwamegeza , Tarzanial ! 0.04—2.84 0.249%
Phichit , Tailand(Z®: 2] 96 —402 5.0—76 260
Tongguan , Chinal®®: 22, 3] 0.90—4200  0.10—30 0.007 —33 30.3—2922
mercury  Almadén ,an 0.5—16 000[6] 0.002 —9. 48!%%! 160 —34 000®"! < 0.2 —3 100!%"]
mnng  Idijca, Yovenia 0.77— 0.09— 0.01— 0.58 — 05522
area 727120, 261 4. 86!%"! 5.7 28]
Alaska, USA[28. 241 10005500 <5.0-31
Nevada , USA [%5. 2. 2] 0.008 —470 0.063—0.54  14—14 000 <0.05—96
Padavan , the Philippines!2*: 27 28] 3.7—1533 0.28—21 0.0009—0.065 3.68 —660 0.13-8.2
Quizhou, Chinal® > 218, 28, 28, 236238, 240, 209, 34 —3%] 9 030 3.0—20 0.018—42.2 5.7—4400 0.17-3.9
311 3000ng- m°127: 29
: : Hg'
0 [219, 220]
Hg
1 Hgo ]
’ 10 % [221—223] ,
216
(2] , 20 % 10 ,
(TGW)
2114.5+1479.6ng-m ° , 10 500ng-m *-h"*
5143+ 3738ng-m >-h™' 10916+ 8339  8.4—440ng- m °'*
ng- m 2 h 1[37] ng+ Hgo

1 000 —
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3.3.3 )
(TMeHg) Kehrig
THg , <1%, , (Cichla spp.) ,
(pagt Ranges 0.03—.57mg- kg *, 0.04 —
- 1[232] }
TMeHg 47ng-L , 1.43mg- kg * , 70 %,
Almadén TMeHg Rio Tapa0s Gichla spp.
30ng-L ' , Lt
0.55+0.38ng- kg
[286, 287]
4
TMeHg ) TMeHg
<2 5ma L TMeHg Table 4 Mercury and methyimercury in biota from mining areas
. ng y e
worl dwide
(R =0.8646) , TMeHg
[238] THg MeHg
98 % , . :
mg- kg Mg kg
ogld Amezon !
ming predatory fish( Gichla spp. ) 0.05—1.57 40— 430
3.4 aeas  Rwamegeza, Tazanial®!!
) fish 0.002 —2. 65
3.4.1 rice 0.011—0.035
potato <0.004 —0.092
( 2 Gande Marsh , Golumbial??!
' phytoplankton 0. 459 —0.573
' 200plankton 0. 823 —0. 966
Phichit , Taland!®®!
95 00QU g- kg’ L t?lvalve 0. 0875 —3. 65
[269] rice 0.191 —0. 298
( 95, Mindaneo , the Philippinest®!!
, fish 0.109 —0. 494
, zqu g kg' 1 , mussH 0.233 . 208
banana 0. 007 —0. 066
! rice 0. 009 —0. 058
Alaska : mercury  Almadén , Sain{®2)
1M g kg 1[264] mning  plant 0.52—5.12
areas Iorijca, Sovenial?!!
(26 ’m] dgee 1.38—34.3 7.3—59
' , chrysdlis <0.0001—341 5.79—4 940
12004 periphyton 0.137—86.1  2.48—458
Alaska, USA[®!
900 fish 0.032—1.73  26—1560
T Paawan , the Philippines!®’ - %1
S 600 N fish 0.02—4.37 1.3—931.6
% y =7.825 + 23.55x Qizou,
(= 3001 G,.ina[233,237,238‘269‘294‘295,.’57]
LA g . rice 0.0049—4.12 1.61—474
0 ' . . ' . com 0.0089—0.57 0.25—4.3
0 10 20 3(1) 40 50 cabbage 0.12—8 0.65—5.5
THg/mg-kg rape 0.47—0.69  0.57—0.83
noss 0.98—95 0.21—20
5
[260]
Fig.5 The correation between THg in noses and TGV in ( 4)

ambient air from Hg mining areas™™
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18mg- kg ' 1.1mg-kg ', .

0. 01 —0. 02mg: kg™ 1! (297, 23]
1 5 1
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5
Table 5 Human exposure to mercury and methyimercury in mining areas worldsde
urine blood hair/mg- kg~ !
mg kg™ 'or pgL ! THg MeHg
old niring areas Amezon 22 301 1.0—255 2.0—29.3 0.40—32.0
Mindaneo , the Philippinest®: 2! 2.74—29.48 0.31—68.68 0.73—5.81
Phichit , Thailand!®! 9.95—32.0 20.90—1.22
Qianed , Incbneda, Kadoma, Zimbabwe!®! 0. 43 —666. 87 1.0—100.8 0.42—52.9% 0.09—5.86
mercury mining areas  Palawan, the Philippines!?: 11 <0.10—8.5
Qizhou , Chinal®: #+ 32, 3%] 6.35—6 150 1.85—210.3 0.6 213 0.2-5.89

[308]

4.1
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