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Table 1. Mercury content in coals (mg/kg)

KIRERE

L #
= AxROIELE THE i H B
Australia Bituminous 0.075 0.01-0.31 Nelson, 2007; Tewalt et al., 2010
Argentina Bituminous 0.19 0.02-0.96 (8) Finkelman, 2004; Tewalt et al., 2010
Botswana Bituminous 0.10 0.04-0.15 (28) Finkelman, 2004; Tewalt et al., 2010
Brazil ka')t)‘:tnamfus %_230 g:gg:g:gl Eig; Finkelman, 2004; Tewalt et al., 2010
Canada 0.058 0.033-0.12 (12) Tewalt et al., 2010
. Bituminous 0.21 0.03-2.2 (19)
Chile Subbituminous 0.033  0.022-0.057 (4) Tewalt et al., 2010
China Bituminous/Subbituminous 0.17 0.01-2.248 (482) Zhang et al., 2012; UNEP, 2011
Colombia Subbituminous 0.069 0.02-0.17 (16) Finkelman, 2004
Gzech Rep. Lignite 0.338 0.03-0.79 (16) Finkelman, 2003
Bituminous 0.126 0.03-0.38 (21) Tewalt et al., 2010
Egypt Bituminous 0.12 0.02-0.37 (24) Tewalt et al., 2010
France Bituminous 0.044 0.03-0.071 (3) Tewalt et al., 2010
Bituminous 0.7-1.4 Pirrone et al., 2001
Germany T
Lignite 0.05 Max: 0.09 MUNLYV 2005
Bituminous 0.354 0.091-1.2 (5)
Hungary Subbituminous 0.138 0.04-0.31 (19) Tewalt et al., 2010
Lignite 0.242 0.075-0.44 (12)
. Bituminous 0.106 0.02-0.86 (99)
India Lignite 0.071 0.053-0.093 (8) Tewalt et al., 2010;UNEP, 2014
Indonesia Lignite 0.11 0.02-0.19 (8) Finkelman, 2003; Tewalt et al., 2010
Subbituminous 0.03 0.01-0.05 (78) US EPA, 2002
Iran Bituminous 0.168 0.02-0.73 (57) Tewalt et al., 2010
Japan Bituminous 0.0454 0.01-0.21 (86) Ito et al., 2004
Kazakhstan Bituminous 0.08 0.03-0.14 (15) Tewalt et al., 2010
Bituminous 0.073 0.03-0.1 (5)
New Zealand Subbituminous 0.082 0.062-0.13 (9) Tewalt et al., 2010
Mongolia Bituminous 0.097 0.02-0.22 (36) Tewalt et al., 2010
Peru Anthract+Bituminous 0.27 0.04-0.63 (15) Finkelman, 2004
Philippines Subbituminous 0.04 <0.04-0.1 Finkelman, 2004
Poland Bituminous 0.085 0.013-0.163 Bojkowska et al., 2001
Romania Lignite+Subbituminous 0.21 0.07-0.46 (11) Finkelman, 2004
) Bituminous/ UNEP, 2013b
Russia Subbituminous 0.12 0.02-0.25 (23) Romanov et al., 2012
S| Bituminous 0.08 0.03-0.13 (7) Finkelman, 2004
ovak Rep. o
Lignite 0.057 0.032-0.14 (8) Tewalt et al., 2010
South Africa 0.157 0.023-0.1 (40) Leaner et al., 2009; Tewalt et al., 2010
Tanzania Bituminous 0.12 0.03-0.22 (75) Finkelman, 2004
Thailand Lignite 0.137 0.02-0.6 (23) Tewalt et al., 2010
Turkey Lignite 0.12 0.03-0.66 (149) Tewalt et al., 2010
United Kingdom Bituminous 0.216 0.012-0.6 (84) Tewalt et al., 2010
Subbituminous 0.1 0.01-8.0 (640) US EPA, 1997
USA Lignite 0.15 0.03-1.0 (183) US EPA, 1997
Bituminous 0.21 <0.01-3.3 (3527) US EPA, 1997
Anthracite 0.23 0.16-0.30 (52) US EPA, 1997
Vietnam Anthracite 0.348 <0.02-0-34 (6) Tewalt et al., 2010
Zambia Bituminous 0.6 <0.03-3.6 (14) Tewalt et al., 2010
Zimbabwe Bituminous 0.08 <0.03-0.15 (6) Tewalt et al.,, 2010

Note: Caution should be used when interpreting the above Mercury concentration information, as populations of coal samples
for different countries vary widely. In addition, information is not universally given as to if Mercury concentrations reported

are on the dry coal- or on the as-received coal-basis. This data may not be representative of coals as-burned.
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4. UNEP Toolkit (Version 1.3, January 2015) [EESLbhDKEBSHE]

Table 5—49 Examples of mercury concentration in ore, rejects and zinc concentrates

R
Average Hg ange'of He
. . conc. in
Country Location Type concentration, Data source
/metric ton samples,
& g/metric ton
In ore
. Klimenko and
Canada Brunswik Works 21 Kiazimov (1987)
Finland Kokkola 2.8 Maag (2004)
Russian Kutliakhmetov
Federation |02 10725 (2002)

Table 5—59 Examples of mercury concentration in copper concentrates, as well as in ore and rejects
Average Hg Range of Hg
. concentration, |concentration
Country Location Type . . Data source
g Hg/metric in samples,
ton g/metric ton
In ore
) Klimenko and
Canada Brunswik Works 2.1 Kiazimov (1987)
Russian Kutliakhmetov
Federation Ural 10-25 (2002)
South Ural, 4 Coppf-}r and pyrite, 9.8-13 * Fursov (1983)
locations massive
Kazakhstan [Kusmurun Coppfer and pyrite, 9.2 4.3-16.70 Fursov (1983)
massive (11 samples)
Dzhezgaz—gan Cupr?us I|mestone: 3.2 2.8-3.68 Fursov (1983)
massive (chalcopyrite) (15 samples)
Cuprous limestone, 1.23-1.87
Dzhezgaz-gan disseminat—ed (bornite) 15 (11 samples) Fursov (1983)
Counrad Copper and porphyry, dis— 09 0.76-1.02 Fursov (1983)

seminated (primary)

(8 samples)

Notes: *1: Range between averages in several locations, 38 samples in all.
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ARy M) —LIREHH., BEYFESEE. Vol.16, No.4, pp.191-203, 2005]

—RRBEEY) « ERBERY) - TKGIREEANICRT 2 K OPEH I

HREE TKEBRE (ug/g) PRI (ug/g) |HEV 2B ORRER (%) |BAOHHER (ton/y) | XE
} B 0.3~9 (7EEL) _
THRE R 0.36 ~ 58 (USA) 12 40% 6)
#LE |--RFEEY - 1.0 0% —
A4 F1) 2 [—HEBEEY (2000) 0.0379 — 19)
— AR 1.375 ERLS L
(non-RDF) 0.83 ~ 0.077 ik
TAYSH Ty 128 W L 20)
(RDF) 0.17 %]
[SF:N —HEEERY (1984) 2.0
H& —RREE R (1992) 0.9 16)
[SF:N —REEEEY (1998) 0.4 62
] EP: 27%; @3 65%:
(SN —REBER (1992) — (0.47) FF: 75% 17 17)
B —REBEEY) (2002) 0.1~02 0.0074, 0.05 FF 90% 03~19 21)
TXE |EfEEEY —HEFEE D 10 ~ 50 15 10 ~ 20 40% — &)
#BEE |EEEEY (3~ 3000 30 0% —
4 1) 2 | EREEE R 1.47 — 19)
EF:N BRI R - - 14% ~ 38% 22)
37 LIS L —
74 A ERERY 13~ 1.7 B, FF, &R +iEHm - 20
HR TkETR 5.0 — 7)
4 ¥ 2 | FKFE 0.568 — 19)
. N 20~ 26 B
B4 Tk 1.1 ~26 (%8| ( 4 R BT T 3.4 23)
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Table 1: Average values and ranges of the mercury content of natural and alternative raw materials as well as of conventional

and alternative fuels according to different sources,{dlues in [ppm]
Renzori et al. Bref CLM Oerter US PCA
FZKA, 20 ' ' ’ H Buwal, 1 ’
03 2010 2013 2007 CH Buwel, 1999 2006
Min Max Av Min Max | Min Max 50 . Min Max Av Av
percentile
Natural or conventional raw materials
Limestone 0.005 [ 0.1 0.04 0.02 0.017
. . .01 A
Marl 0.005 [ 0.1 0.03 <0005 04 <0011 013 0.052
Clay 0.01 0.5 0.2 0.002 | 045 ] 0.02 | 0.15 0.09
Sand 0.01 1 0.02 | < 0,005 { 0.55 0.03 0.029
Gypsum <0,005] 0.08
Iron ore 1 0.5 0.001 0.8 0.17 0.078
Raw meal 0.008 1 0.06 0.01 1 0.01 0.5 0.03 0.02 0.6 0.07
Alternative raw materials
Spent foundrysand 0.03 4.4 0.3 0.02
Synthetic Gyspum 006 | 1.3 | 01 | 003 | 1.3
anhydrite
Blast furnace slag 0.01 1 06 |<0,005| 0.2 0.012
Ash from burning
processes,~bottom 0.003 | 1.4 0.3
ash from lignite
Coal fly ash 0.04 2.4 0.3 1<0,002| 0.8 0.34 0.2
Conventional fuels
Hard coal 0.01 3 0.3 0.1 13 01 33 04 0.1 3.3 0.42
Lignite 0.01 0.7 0.2 0.03 0.11 ' ) 0.09
Heavy oil 0.006 0.006
Pet coke 0.01 0.09 | 0.05 0.01 | 0.71 <05
Alternatives fuels
Waste tyres 0.1 1 0.4 0.01 0.4 0.17
Waste oil 0.01 2 0.3 0.1 0.001 [ 0.2
Waste wood 0.01 1 0.2 0.18 1 0.31 0.37
Fractions from
municipal, commercial [ < 0,01 1.4 0.3
and industrial waste
IFractlo.ns of 025
industrial waste
Fractions of municipal 0.26
waste
Meat and bone meal 0.2
Municipal sludge 0.3 2.5 0.31 1.45 1 5 2.6
Liquid waste -derived <006 | 0.22
fuel
Solid waste derived <007 | 277
fuel
Oil shale (alsoaraw | o5 | 63 | 05 | 005 | 03 0.057
material)

Legend: Min: minimum; Max: maximum; Av: average



