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Table S1. Database of Hg release ratios by combustion type.

Combustion Type Release Ratios (%) References
99.6 Zhou et al. (2008)
08.298.298.198.1 Luo (2009)
99.6 100 92.5 X Yang et al. (2007)
99.199.899.9 Zhu et al. (2001)
99.599.8 Wang et al. (2008a)
PC
95.994.2 96.398.4 99.7 99.8 Chen et al. (2006)
99.96 99.04 99.98 99.93 100 Wang et al. (2010a)
95.4 99.9 Wang et al. (2008b)
99.92 99.91 Xu et al. (2010)
99.99 100 99.96 97.5 Wang et al. (2011)
93.75 Wang et al. (2003)
Grate
98 Streets et al. (2005)
96 L Yang et al. (2007)
CFB 100 Wang et al. (2010a)
99 Tian et al. (2012)
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Table S2. Database of Hg removal efficiencies by air pollutant control device (APCD).

Control Device

Removal Efficiencies (%)

References

10.78 1.62

13.5

24.4 36.16 43.33 1541
38.7

0.4 32.78 23.46

Wang et al. (2008b)
Zhou et al. (2008)
Luo (2009)

Wang et al. (2008c)
L Yang et al. (2007)

10.84.7 33.1 Xu et al. (2010)
31.131.2245 Zhu et al. (2001)
6.0 20.04.0 Wang et al. (2008a)
ESP? 24.8 Duan et al. (2005)
35.7 X Yang et al. (2007)
2.178.7523.4 Wang et al. (2011)
36.546.4 10.36.1 23.8 Wang et al. (2010a)
25.2 Li (2011)
2.615837.9115.1 C Wu et al. (2010)
23.123.829.417.830.332.2 Chen et al. (2006)
12.817.4 Li et al. (2013)
294 Shi et al. (2013)
50.6 L Yang et al. (2007)
ESPP 59.6 Gao et al. (2007)
18.5 Wang et al. (2010a)
67.8 70.0 81.36 27.5 35.5 Wang et al. (2010a)
20.933.969.4 70.6 62.1 74.2 Hu (2009)
19.12.1 Wang et al. (2008c)
9.6 L Yang et al. (2007)
ESP+EGD 73.584.9544 Xu et al. (2010)
62.34.495.944.6 Wang et al. (2011)
67.378.3 Li (2011)
62.2 55.3 69.5 65.2 C Wu et al. (2010)
68.7 Shi et al. (2013)
25.4 38.4 Li et al. (2013)
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Table S2 (continued)

Control Device Removal Efficiencies (%) References
75.8 L Yang et al. (2007)
FF 84.0 20.7 Zhang et al. (2008)
76.9 23.0 Wang et al. (2008a)
8.7 Kilgroe et al. (2001)
WET 4.3 Chu and Porcella (1995)
26 Afonso and Senior (2001)
0.1 Kilgroe et al. (2002)
CYC 12 Huang et al. (2004)
0 US EPA (1997)
82.2 Li (2011)
36.5 Wang et al. (2010a)
85 Wang et al. (2010b)
‘ CSQFE”fSFPE[F) é 5 822 Zhi et al. (2013)
95 Cheng et al. (2009)
74.1 Chen et al. (2008)
81 Unpublished data from Jiangsu

Environmental Monitoring Center

*ESP applied with PC (pulverized combustion); ® ESP applied with CFB (circulating fluidized bed).
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Table S3. Database of Hg emission factors of non-ferrous smelting by technology.

Metal Smelting Mercury emission factor (g/t)

Process Lietal. (2010) Wangetal. (2010c)  Zhang etal. (2012)  Wu et al. (2012)

EP 5.70 0.50 0.57 0.59

ISP 122.00 2.98 6.02

Zn RZSP 34.00 6.16

EZF 13.80

AZ 75.00 45.75

RPSP 1.00 1.19

ISP 6.07

Pb

SMP 0.49 10.16

SPP 29.35

FFSP 0.23 0.26

RPSP 0.09 0.28

Cu RLEP 0.38

IFSP 1.07

EF 14.96
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Table S4. Database of mass fractions of Hg speciation by source.

Source category

Mercury speciation (%)
(Hg” Hg” Hg’)

References

(11.40.0 88.6) (17.1 0.0 82.9)

(53.50.1 46.4)

(39.50.1 60.4)

(11.40.0 88.6) (45.8 0.0 54.2) (8.1 0.0 91.9)
(30.5 0.9 68.6) (30.2 0.0 69.8) (66.1 2.4 31.5)

Wang et al. (2008b)
Zhou et al. (2008)
Wang et al. (2008c)
L Yang et al. (2007)
Xu et al. (2010)

ESP (8.10.0 91.9) (44.7 0.0 55.3) (17.1 0.0 82.9) Wang et al. (2008a)
(74.0 0.0 26.0) Duan et al. (2005)
(7.50.092.5) X Yang et al. (2007)
67.5 0.1 32.4) (49.4 0.0 50.6) (64.0 0.0 36.0
§14.3 0.7 85.0; ((30.6 0.0 69.42)( ) Wang etal. (20102)
24.80.075.2) (18.30.081.7) (8.90.091.1
Coal ge.z 0.0 93.8) )(13.5 0.0 88.5) ) : Wang et al. (20102)
combustion ESP+FGD (5.4 0.0 94.6) (3.9 0 96.1) Wang et al. (2008b)
(4.0 0.0 96.0) L Yang et al. (2007)
(27.7 0.6 71.7) (14.9 0.0 85.1) (53.7 2.5 43.8) Xu et al. (2010)
(65.4 24.510.1) Zhang et al. (2008)
FF (74.58.8 16.7) (75.6 0.0 24.4) Wang et al. (2008a)
(7810 12) L Yang et al. (2007)
(10.7 0.0 89.5) Wang et al. (2010a)
SCR+ESP / 20.9 0.0 79.1) (15.6 0.0 84.4
SCR+ESP+FGD §16.6 0.0 83.4; §17.7 0.0 82.33 Zhong et al. (2010)
(84.10.0 15.9) Chen et al. (2008)
CYC/WET (78.0 2.0 20.0) Streets et al. (2005)
(36.0 25.0 39.0) Y Wu et al. (2010)
(90.04.06.0) Wang et al. (2010c)
Non-ferrous Zinc (58.0 0.0 42.0) (61.0 0.0 39.0) Zhang etal. (2012)
metal (70.0 1.0 19.0) Wu et al. (2012)
smelting Pb (39.0 0.0 61.0) (40.0 0.0 60.0) Zhang et al. (2012)
Cu (32.0 0.0 68.0) (68.0 0.0 32.0) Zhang et al. (2012)

(95.5 0.4 4.1) (63.8 2.6 33.6) (57.7 1.3 41.0) (69.9 4.0
26.1) (98.20.8 1.0) (94.9 0.4 4.7) (98.4 0.2 1.4) (88.3  Chen et al. (2013)
0.111.6) (97.3 0.4 2.3) (95.8 0.2 4.0)

Solid wastes burning

(1340 47) (53 92) (0 34 66) (1 1 98) (0 1 99) (4 11 85)

(15 21 64) (0 0 100) (10 14 76) (1 11 88) (7 6 87) (3 12

85) (12 4 84) (311 86) (10 25 65) (527 68) (93754) Zhang et al. (2013)
(10 15 75) (0 46 54) (14 15 71) (10 11 79) (0 25 75)

(12871)(33265) (02872)

Biomass burning
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Table S5. National annual emissions of Hg® by source category from 2005 to 2012.

Source category 2005 2006 2007 2008 2009 2010 2011 2012
Coal-fired power p|ants 85.8 94.3 100.1 98.7 101.5 103.2 1159 107.7
Industry 2559 2649 279.1 282.6 287.8 286.9 2853 276.0
Cement production 282 284 285 262 260 215 192 186
Coal use 7.4 7.7 7.8 7.5 7.8 7.5 7.4 7.3
Iron & steel plants 114 127 131 137 151 163 176 181
Heating boilers 53 6.0 7.1 7.6 7.7 8.9 9.6 10.2
Other industrial boilers 180 196 223 240 246 238 259 258
Nonferrous metal smelting 389 435 503 464 478 480 414 337
Zinc 125 142 169 172 184 209 203 197
Lead 241 272 317 276 277 253 206 133
Copper 2.3 2.1 1.7 1.7 1.7 1.7 0.6 0.7
Gold mining 129.3 128.8 1289 127.8 1285 1259 126.9 128.0
Large scale 124 119 120 109 116 9.0 100 111
Artisanal and small scale 1169 1169 1169 1169 1169 1169 1169 116.9
Other miscellaneous processes 249 259 289 369 380 426 447 415
Mercury mining 13.0 108 114 190 203 226 226 19.2
Battery/fluorescent lamp production 6.0 6.9 7.8 8.7 8.0 8.0 8.0 8.0
PVC production 5.6 7.1 8.6 8.0 8.5 108 128 131
Oil and gas combustion 0.2 1.1 11 1.2 1.2 1.2 1.3 1.3
Residential & commercial sector 220 216 222 223 235 241 252 26.6
Coal burning 7.5 7.0 6.8 7.7 8.3 8.7 9.1 9.6
Biofuel use/biomass open burning 7.8 7.9 7.4 7.0 7.1 6.2 6.3 6.3
Solid waste incineration 1.3 14 15 15 1.6 1.7 1.7 2.0
Municipal 0.2 0.3 0.4 0.4 0.6 0.7 0.7 1.0
Rural 11 11 11 11 1.0 1.0 1.0 1.0
Oil and gas combustion 53 52 6.5 6.0 6.5 7.4 8.1 8.7
Total 363.7 380.8 401.4 403.6 4127 4142 4265 4103
Total coal combustion 1353 1473 157.2 159.3 165.0 1684 185.6 178.7

S7



Table S6. National annual emissions of Hg”* by source category from 2005 to 2012.

Source category 2005 2006 2007 2008 2009 2010 2011 2012
Coal-fired power plants 55,0 520 494 429 374 353 384 347
Industry 1942 2073 2253 2246 231.2 2303 2295 2249
Cement production 311 321 328 286 291 218 192 196
Coal use 7.7 8.8 9.6 9.3 108 115 126 133
Iron & steel plants 106 117 120 123 135 146 158 16.1
Heating boilers 102 115 136 147 148 171 186 197
Other industrial boilers 345 375 428 461 472 459 501 4938
Nonferrous metal smelting 477 537 627 605 636 681 623 56.3
Zinc 296 338 402 409 437 498 482 470
Lead 158 178 207 180 181 165 134 87
Copper 2.3 2.1 1.7 1.7 1.7 1.7 0.6 0.7
Gold mining 554 552 552 548 551 539 544 549
Large scale 5.3 5.1 5.1 4.7 5.0 3.8 4.3 4.8
Avrtisanal and small scale 50.1 501 501 501 501 501 501 501
Other miscellaneous processes 4.8 55 6.1 7.6 7.9 8.7 9.2 8.6
Mercury mining 2.4 2.0 2.1 3.6 3.8 4.2 4.2 3.6
Battery/fluorescent lamp production 1.1 1.3 15 1.6 15 1.5 1.5 1.5
PVC production 1.0 1.3 1.6 15 1.6 2.0 2.4 2.5
Oil and gas combustion 0.2 0.8 0.9 0.9 1.0 0.9 1.0 1.0
Residential & commercial sector 216 216 228 235 252 267 281 308
Coal burning 7.9 7.5 7.3 8.3 8.9 9.4 9.8 10.3
Biofuel use/biomass open burning 0.5 0.5 0.5 0.5 0.5 0.4 0.4 0.4
Solid waste incineration 8.9 94 9.8 9.9 107 110 114 131
Municipal 15 2.2 2.7 3.0 3.8 4.4 4.9 6.8
Rural 7.4 7.3 7.1 7.0 6.8 6.7 6.5 6.4
Oil and gas combustion 4.3 4.2 5.2 4.8 5.2 5.9 6.5 7.0
Total 270.8 2809 2975 291.0 293.8 2923 296.0 2905
Total coal combustion 1258 129.1 1347 1335 1327 1339 1453 1439
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Table S7. National annual emissions of Hg" by source category from 2005 to 2012.

Source category 2005 2006 2007 2008 2009 2010 2011 2012
Coal-fired power p|ants 3.9 3.2 3.0 2.6 1.7 15 1.6 1.2
Industry 232 240 258 269 274 254 258 258
Cement production 51 53 5.4 4.3 4.3 24 1.7 18
Coal use 1.0 1.2 1.3 1.2 14 1.4 15 1.6
Iron & steel plants 4.2 35 3.1 3.7 3.8 3.8 3.4 3.4
Heating boilers 2.6 2.9 3.4 3.7 3.7 4.1 4.4 4.7
Other industrial boilers 8.8 9.5 108 115 118 109 119 118
Nonferrous metal smelting 0.9 1.0 1.2 1.2 1.3 14 14 14
Zinc 0.9 1.0 1.2 1.2 1.3 14 14 14
Other miscellaneous processes 1.6 1.8 2.0 25 2.5 2.8 3.0 2.8
Mercury mining 0.8 0.7 0.7 1.2 1.3 1.4 1.4 1.2
Battery/fluorescent lamp production 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.5
PVC production 0.3 0.4 0.5 0.5 0.5 0.7 0.8 0.8
Oil and gas combustion 0.0 0.2 0.2 0.2 0.2 0.2 0.3 0.3
Residential & commercial sector 177 166 164 179 191 200 209 220
Coal burning 14.6 135 131 148 159 16.8 17.5 18.5
Biofuel use/biomass open burning 2.0 2.0 1.9 1.8 1.8 1.6 1.6 1.6
Solid waste incineration 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2
Municipal 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1
Rural 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Oil and gas combustion 11 1.0 1.3 1.2 1.3 1.5 1.6 1.7
Total 448 438 452 474 482 46.8 482 48.9
Total coal combustion 351 338 347 375 382 384 403 411
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Table S8. Comparisons of emissions estimates between this work and global inventories for

given sources.

CPP? HB&OIB® RC&ROG® CEM? ISP® NMS® LGM® ASGM®
2010 Thiswork 140 111 52 46 35 118 13 167
UNEP”® 97 55 29 85 23 71 13 167
[IASA® 148 38 28 135" 187
2008 Thiswork 144 108 45 59 30 108 16 167
EDGAR' 172° 31 67 12 22 7 173
2005 Thiswork 145 87 40 64 26 87 18 167
UNEP*® 387" 85 14 66 45 156
EDGAR ° 128° 27 52 13 16 6 136

& CPP: coal-fired power plants; HB: heating boilers; OIB: other industrial boilers; RC: residential coal
combustion; ROG: residential oil & gas combustion; CEM: cement production; ISP: iron & steel plants; NMS:
nonferrous metal smelting, LGM: large-scale gold mining; and ASGM: artisanal and small-scale gold mining.

® AMAP/UNEP (2013)

° Rafaj et al. (2013)

¢ Muntean et al. (2014)
¢ AMAP/UNEP (2008) and Pacyna et al. (2010)
" Emissions from industrial processes including CEM, ISP and NMS
9 Emissions from CPP and HB & OIB
" Emissions from CPP, HB & OIB and RC & ROG
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Figure S2
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Figure S3
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Figure S4
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