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Population at risk fromm mercury contamination
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o Mercury pollution from mining and ore processing
-z Mercury contamination from artisanal and small-scale gold mining
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';_ ¥ Key regions of affected people by mercury pollution
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Health risk by consumption of contaminated marine mammals in anrctic communities
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Mercury and human health
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Minamata mercury events timeline

The cause of Minamata Disease identified.
Acetaldehyde and acetic acid manufacturing Japan's Environment Agency
industry takes the first pollution reduction ished: Certification Criteri
U ¢ WSt . : e“am'ShEdf Cemﬁcat!nn Cntena.for Special Relief Act for Minamata victims. | © ®
measures which later prove ineffective. Acquired Minamata Disease published.
Compensation issues start to be discussed. T ! .
_ Installation of dividing nets to contain EstablphrnentI ofvanoys sodal-economic
Relief Act to compensate polluted fish inside Minamata Bay. and victims integration programmes. °
o L ]

Minamata disease victims.
- P——————
HEEEN

1950 1960 1970 1980 1990 2000 2010 e ’.
Ayoung girl at Minamata is hospitalised with e————— Ib' f Establishment of Minamata Disease .
syndrome of severe numbness of the limbs, me:EurgI[]Eor[:tal:nirT;IteI:;rt]:-;tutulr;T:;f:ezts Museums in Minamata and Niigata.
inability to speak and inability to eat. y ’ c o T
Minamata Disease officially acknowledged. . overnment decision on revita |sat|.n.n
® Comprehensive Programme to Address and development of local communities
Outbreak of the same disease in Niigata Prefecture. Minamata Disease introduced.
9 ® ®
Production of acetaldehyde stopped at Minamata. Cost of damage caused by Minamata disease calculated: Minamata city is selected for
- 7,671,000,000 yen/year health damage compensations eco-model cities programme in Japan

-4,271,000,000 yen/year expenditure for dredging work in Minamata Bay
- 689,000,000 yen/year fishery compensations

Source: Adapted from The lessons from Minamata Disease and Mercury Management in Japan, Ministry of Environment Japan, 2011. — http://www.env.go.jp/en/chemi/mercury/experience_of japan.pdf
Designed by Zoi Environment Network / GRID-Arendal, December 2012.



Global anthropogenic mercury

emissions in 2010 i5
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Source: Adapted from UNEP, Global Mercury Assessment 2013: Sources, Emissions, Releases and

Environmental Transport, 2013.

Designed by Zof Envircnment Network / GRID-Arendal, December 2012.

i 2 AR

Rk 5 i Rk
& TEERFT M
R, FEREE, &

S

aRbl FERIGS
B e o
;JI:‘(\ %_:JIE" %IEJ’ %)lgl_’
SR IFR

EIMEP N Rty

Fossil fuel combustion (power & heating)
Metal production (ferrous & non-ferrous)
Chlor-alkali industry

|” N Waste incineration, waste & other
Artisanal and small-scale gold mining

Cement production
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I 4.}7&57&?:5@]573
B
L PATRE |Hegdr fi(mg/ke) | P45 1E(mg/ke)
% 1#
FEfL| 2% 452. 35
’B}T >3 mm T
<3 mm
R l, _ 1# 421. 4
* ﬂ!‘ﬁ @_@ #{:& JRIEX I | FEfh2 | 2# 124 110. 18
F re L 34 99. 26
| 1# 1091
HE R(TEER) FESN3 | 2# 1414 1075. 92
3H 1104
Bl BREREIZAEBAER 1#
FEMmL| 2% 152. 95
3 :
O+ e Y S — i L# | 4126
:?’ E Hﬁ E;'/@/j(o A2 Ez}z 2:072 337. 40
T A B B PR 2 1# 41;1 8
DZQ é' E%ﬁjé&ﬁ%@i? FEEN3 | 2# 252.2 347. 50
N ) Az, 5 1. HH . .
mg/kg. V544 AEH P HL, 3# 388. 6
B 619. 31




A2RE Rk

R4y R X TIE SR 5 IR

B SR X 5K mg/kg
SN TR 5.1-790
pavlE gl TN 1.3-360

SN A IR 8.4-950
SN RV HLIX.  0.18-47.5
DigA\bar S 2N 0.67-20.9
B V8 ) BH R A 1.3-750

ZRlSkUE: Horvat et al., 2003; Qiu et al., 2005, 2006a,b; Z="F4% 2008; Li et al., 2008;
LTRSS, 1996; MFT4ESE, 1998; XIII5SE, 2008; Zhang et al., 2009.
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Table 1.2
Number of Superfund Sites with Mercury as a Contaminant of Concern by Site Type
Site Type Number of Sites
Landfills 102
Chemicals and Allied Products 15
Groundwater Plume 14
Metals Fabrication and Finishing 12
Military 11
Batteries and Scrap Metal 9
Transportation Equipment 9
Primary Metals Processing 7
Ordnance Production 6
Mining 5
Electrical Equipment 5
Chemicals and Chemical Waste 5
Research and Development 5

Other 85°
Source: Ref. 1.7 (data through 2000). 1.8. 1.9
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100m M4l % 30%
@5 H 255 m P 0
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Thermal dissociation temperatures corresponding to the pure mercury compounds.

RERSRIS
>
z/ E /":"7'K v Mercury High peak T (°C) Start T-End T decomposition
compounds peak (°C)
e o 1] Hgl 100 + 12 60-180
yEA ANN/i . i
HAPRAERIE LS M v 11049 60-220
g2t * - ]
HgSO,<Hg(NO;),H,0 Eg(ﬁla 138 + 4 90-350
< Hgo < HgS < HgC| HgS red 305 + 12 210-340
2 HgF» 234 +42; 449 + 12 120-350; 400-500
HgO red 308 +1;471+5 200-360; 370-530
HgO yellow 284 +7; 469+ 6 190-380;320-540
CI-X} He T & 2 % Hg2S04 295+4; 514+ 4 200-400;410-600
~ 1L, AL HgS04 583 + 8 500-600
Z{)j ﬂl B JI_IL El(J é% [ | ﬁﬁ Hg(SCN), 177 + 4; 288+ 4 100-220; 250-340
| - 2+ 4 Hg(CN), 267 +1 140-360
%J ) Cl X;‘I‘ Hg ﬁ/fﬁgﬁ Hg(NO3),-H,O 215 +4; 280+ 13; 460 + 25 150-370; 375-520
) 3 i1 g 2] Hga(NO3), - 2H,0 264 + 35: 427 + 19 120-375; 376-500

Hg(Cl,0g - H,0 273 +1: 475+ 5: 590+ 9 154-360; 380-510; 520-650

[1]. GILMOUR J T. Inorganic complexes of divalent mercury in natural water systems[J]. Environ. Lett.,
1971, 2(3): 143 - 152.

[2]. ROGERS R D, MCFARLANE J C. Impact factors of mercury volatile from soils[J]. Journal of
Environmental Quality, 1979(8): 255 - 260

[3]. Rumayor Villamil M, Diaz Somoano M, Lépez Antdon M A, et al. Mercury compounds characterization
by thermal desorption[J]. 2013.
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1 S (RHRERIRMIHT PEVERIR L AR A

T | REEBA | RHFHORIE | pH | AUKE/% | Hg, mokg

SESENA] | ~72002)  2.36(0.03)  157.87(0.79)
WIEY  wssishr BEPPVCET  6o01)  099(004) 2251 (218)
- NM-3 ISR 6.1(0.3)  3.49(0.02)  60.14 (2.23)
6.6(0.2)  3.66(0.05)  180.27 (2.82)
| Gz:2 [ LU o 85(0.2)  2.34(0.03)  61.70(1.83)
| Gz3 7.4(0.4)  1.45(0.04)  78.42 (3.18)

8.1(0.1)  5.58(0.03)  5276.51 (5.72)

Bepta i AR 7.6(0.4)  4.32(0.06)  1276.41 (4.37)
7.7(0.2)  7.03(0.05)  475.44 (6.81)
8.8(0.3)  9.42(0.05)  563.93(3.39)
= B W) &kEhe  8.6(0.2)  11.13(0.03) 248.62 (2.51)
7.9(0.3)  7.78(0.04)  310.27 (7.82)




Mercury Removal rate ( % )
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Mercury Removal rate ( % )
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l=th A 3 - $ 24 G
2 SRR EFAF Izl AR A
B | JRMEREE | RN ER K IRFERCE AN Y NS
= | (mg/kg) | &= (mglkg) [FERE (%) | &%= (mglkg) | EZFRFE (%)
NM-1 157.87 46.19 70.74 36.69 76.76
NM-2 22.51 7.73 65.67 4.45 80.23
NM-3 60.14 18.41 69.38 9.01 85.02
GZ-1 180.27 88.78 50.75 51.99 71.16
GZ-2 61.70 40.13 34.96 18.31 70.32
GZ-3 78.42 36.36 53.63 22.31 71.55
SX-1 5276.51 2142.79 59.39 898.06 82.98
SX-2 1276.41 366.71 71.27 182.91 85.67
SX-3 475.44 258.45 45.64 128.32 73.01
YN-1 563.93 153.67 72.75 58.82 89.57
YN-2 248.62 103.55 58.35 53.43 78.51
YN-3 310.27 175.43 43.46 90.41 70.86
24571) 0] DA SR 2 FRA R 78 B 2 BE e IR B AL R B
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