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Mercury Emission Characteristics and Mercury Concentrations of Municipal

Solid Waste in Waste Incineration Plants

DUAN Zhen-ya'”’, SU Hai-tao' , WANG Feng-yang”*, LI Zhi-jian®”, LI Shao-pu', WANG Shu-xiao>"

(1. College of Electromechanical Engineering, Qingdao University of Science and Technology, Qingdao 266061, China; 2. School of
Environment, Tsinghua University, Beijing 100084, China; 3. State Environmental Protection Key Laboratory of Sources and Control of
Air Pollution Complex, Beijing 100084, China)

Abstract: Municipal solid waste ( MSW ) incineration is one of the most important atmospheric mercury emission sources. To
investigate the mercury concentrations of MSW and mercury emission characteristics in incineration plants, this study analyzed the
MSW sampled in 3 typical MSW incineration plants in Shanghai, Guangzhou and Wuhu respectively. The exhaust gas samples in
incineration plants were sampled by using OH ( Ontario Hydro) method. The mercury concentrations in fly ash, and bottom ash
samples were also analyzed. The results indicated that mercury concentrations of MSW in Shanghai, Guangzhou, and Wuhu
incineration plants were (0.39 £0.04) mg-kg™", (0.57 £0.05) mg-kg™", and (0.27 £0.08) mg-kg ™' respectively. The mercury
concentrations of exhaust gas in Guangzhou, Wuhu MSW incineration plants were (9.5 +3.9) wg-m™> and (24.1 £6.0) pg-m™>
respectively; Particulate mercury (Hg,) , gaseous oxidized mercury (Hg’*) , and gaseous elemental mercury ( Hg”) represented (0.9
+0.8) %, (89.0x5.4) %, (10.1+4.6) % in Guangzhou MSW incineration plant, and (1.0 £0.8) %, (65.4 £27.6) %,
(33.6 £27.5) % in Wuhu MSW incineration plant, respectively. Gaseous oxidized mercury ( Hg’* ) of exhaust gas in different
incineration process showed different distribution proportions. Besides, mercury removal efficiency of Guangzhou, Wuhu MWS
incineration plants was 96. 7% and 33.7% , respectively. The atmospheric mercury emission factors of Shanghai, Guangzhou, and
Wuhu MSW incineration plants were (0.156 + 0.016) mg-kg™', (0.019 + 0.002) mg-kg™', (0.178 + 0.027) mg-kg™
respectively. Compared with MSW incineration plants in Japan and Korea, the atmospheric mercury emission factor of Guangzhou
incineration plant was slightly lower; Atmospheric mercury emission factors of Shanghai and Wuhu MSW incineration plants were close
to those of domestic fractional MSW incineration plants.

Key words : municipal solid waste (MSW) incineration; mercury concentrations of MSW; MSW component; mercury; emission factors
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Fig. 1 Schematic diagram of municipal solid waste incineration and sampling sites
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Table 3 Mercury concentrations of batteries, fluorescent lamp, thermometers and sphygmomanometer in others components

L7 BN el R SRt (242
Fn=ChAR B 3.4~12.2 gokg ™! MEIE N 6.9 g-kg ™! [P) <20 g-kg ™!
EIFREE R S = P Y 0.3~8.9 g-kg ™! MR 5.0 g-kg ™' [] <20 g-kg™!
. BE-25 S M 5.6~12.9 g-kg ™ MEIIMEH 10.7 g-kg ™' [ <20 g-kg™!
YA R L Tt — <0.25 g-kg~!
1 2 B L — <0.25 g-kg™!
(B A3 T B P — <0.001 g-kg™!
s XU FEIEAT 3 ~10 mg- 3 72 <5mg-37!
KT 8
” T IEAT 2 ~5 mg- 37 12 <3 mg-¥% 7!
R AR 1.1 g-3¢-10%2] —
2.1.2  BERSHATE NI A A AT R O i a0 F
SYRIINE AL B, C TR PR A AL 2 s 2
RORGEE) WK 3 iR, T HMRES R £ j—j R L]
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AR A TR B O A L E A 4y 408 R
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Fig. 3 Mercury concentrations of different components in MSW
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Table 4  Atmospheric mercury concentrations in municipal

solid waste incineration plants

Sep ST D miiﬁf?E ik
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| JrHEp 2010 16.4
il D 2010 38.4 [14]
I k2l 2010 59.0
Hil Sk 2010 42.0

R5E-1 AR 2011 16.1+1.5 (28]

HR5E-2 ALK 2011 23.0+15.8
GiN S e 2015 26.4+£22.7 [29]
I S e 2015 9.5+3.9 KRS
JEH HIRLAZN 2015 24.1£6.0

S Hg, . Hg'* . Hg® JF i Ho Bl 23 3 0 (0.9 +
0.8)% . (89.0+£5.4)% . (10.1 £4.6)% ,C ] HE
B Hg, . Hg®* | Hg® I o Lol 43 51 24 (1.0 =
0.8)% . (65.4+27.6)% . (33.6 £27.5)% , 5k2
HERCR A He® 1 /0 A be Bl v s T A 4B 2
Xt He, A AR 0 BEBR R (K F 95% ) 2 i
S Hg, B0 U BN AL 19% A4, 25851
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BB T 20 B T HEBUR A He* 19 43 A L 491 1 1=
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Chen 251" 25 A0SR FH R HE FULAL R AE B2 T2
BT HEWCM S He?* 189 95. 5% | 63. 8% 43 #ii
A4, fH A T Takahashi 251 145 H 48 %
FHIAR IR 3% e 120 A 0% S 35 B8 e T HE il i < v
Hg’* 14 92. 5% 4347 He il SR IR AR BE e T 200 C
JHERCR A Hg® 434 L Bl 3AR.
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Table 5 Mercury speciation in flue gas for MSW incineration plants
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A 0. 1% AT R SR B AEBE PR br it v AR i o it
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Table 6 Mercury distribution characteristics during the municipal solid waste combustion in MSW incineration plants

R B IR I HEROW S
BRI Al KA SR A R SREARE R REIAG ORBURMEE R
/mg-kg ! /ged™! /mg-kg ! /g-d™! /mg-kg ! /god™! /g m”3 /g-d ™!
B GFC — — 26.8+1.8 536.0+36.0 (2.7+0.7) x1073 0.4£0.1 9.5+£3.9 18.2+7.5
C CFBC (59.0+18.0) x1073 2.4+0.7 1.6 £0.1 32.0£2.0 (2.0+0.8) x10™% 0.20.1 24.1+6.0 63.5+15.8
( ) ( )
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