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Partitioning characteristics of nine heavy metals in a municipal solid waste incinerator in Guangdong
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Abstract ;

The concentrations of nine heavy metals (As,Cd,Co,Cr,Cu,Hg,Ni,Pb,Zn) in the fresh solid waste,

leachate, fly ash,bottom slag and stack gas were determined in the first-phases (WI-A) and second phase (WI-B) of a
large-scaie municipal solid waste incinerator (MSWI) in Guangdong, Based on the analysis result, the partitioning pat-
terns of the heavy metals during waste incineration were characterized, Four groups of heavy metals with different
partitioning patterns were identified: Co,Cu,Ni and Cr remained predominantly in bottom slag; Zn,As and Pb tended
to stay both in bottom slag and fly ash; Cd was mainly in fly ash; and Hg partitioned to fly ash and stack gas. Bag fil-
ter coupled with activated carbon adsorption could effectively collect the heavy metals, with the exception of Hg. In

WI-A and WI-B,about 28 % and 37% of Hg in fresh solid waste were released into the environment, respectively.
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Table 1
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Concentrations of heavy metals in landfill leachate

mg, L

L g 3 TN ey 4% A

i 4 g WI-A Wi (G13 16889—2008) i {
O 0.007+0.002 0.101+0.032 0.01

i 0.10540.031 0.2072£0.055 0.1

& 0.000 04£0.000 02 0.000 080.000 02 0.001

gl 0.106+0.029 0.106-£0.027 0.1

“ 1.25+0.41 1.01+0,17 0.1CHrE%)

ol 0.207-£0.066 1.490+0.420

vl 1.4140.34 1.5140.33

£ 6.024£2.13 6.34%1.11

i 0.286+0.079 0.227-40.049
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Table 2 Concentrations of heavy metals in bottom slag and fly ash mg/kg
. Ji5 ®IK
WI-A WI-B WI-A WI-B

& 17.5+2.2 13.241.5 137.74+14.0 163.0£6.6
# 4784180 2622490 21374110 12574247
¥ 0.003 040.001 7 0.001 74:0.001 2 2.983 040.384 0 0.414 040.081 0
W 18.3+4.4 17.745.4 35.8411.3 16.143.3
#® 8254120 443+84 855+134 284437
b 2 267+£378 2 697465 1687+59 77346
4 390.34143.2 95.1:+31.8 333.0-30.3 89.5+32.1
B 4 0204969 2 097 +363 8 487+42 5613297
& 47.8411.9 18.6+4.0 34.748.7 16.443.3

Ho , WI-A WI-BB B 4 09 BT B ¥R B 38 {E 4
AEik 6.02.6.34 mg/L, WI-A ,WI-Bi& B F 1
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Table 3 Leaching concentration of heavy metals in bottom slag and fly ash mg L.
ol W LS 61 5085.3—2007
WI-A Wi-B WI-A WI-B LS IR TR )

i ND ND ND ND 1

i 0.01820.001 0.3650,006 0.295+0.002 10.465+0.021 5

*® ND ND ND ND 0.1

i ND ND ND ND 5

% 0.126£0.002 0.106+0.001 0.228£0.008 1.66040.002 15

" 0.070£0.001 0.0202-0.001 0.00510.001 0.10020.009 100

% ND ND ND ND 5

34 0.115+0.001 0.663+0.006 1.02440.001 1.99040.071 100

i ND ND ND ND
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Table 4 Concentrations of detected heavy metals in stack gas mg/m?
BEHIE WI-A WI-B GB 18485—2014 [R{§
ki 0.003 150,005 26 0.003 44£0.002 51 0.1
it 0.059 0£0.119 8 0.028 9+£0.023 0 1.0
* 0.006 22+0.010 34 0.002 20£0.003 06 0.05
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Table 5 Comparison of measured values and calculated values of heavy metal concentrations in solid waste

mg/kg
TaR SCE He B

: WA WIA WLB
N w 1.341.7 0.8£0.6 6.1 7.4
L 21+15 129 72

x 1.184 3+0.828 8 0.632 8+0.411 0 0.100 8 0.025 1
i 3.6£3.5 3,.241.9 3.8 2.2
i 5494264 197+1891 153 51
4 154180 1704163 403 276
r ] 71.2186.0 27.1420.1 70.7 12.2
7 304+440 136+136 993 404
i 5.044.2 2.941.3 8.5 2.3
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2.5.1 E£BEBIERTHEH L
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WML 1.31% . 1.03% 5 Rt ESBERE
BIRBAOLLFIHKT 1 %0, RAESRER P&

BB REENHITBHEERS, TRE . CRES
EE5FBEHEANTYRESBNIEIBER. X
—&w 5K ERE S WK E TR S %k RE
BERBEHET o B AR R0 ) 8 IR TR RO I BB B 43 Bl ok
26.9%.11.82% . FAERFEL SRR EE TR
FHTFNEFELRAENNEESBRTSBMH
SR R E PR B R A BB TR
SRR VR 4 R 0.44.55.29 mg/kg, 5 AR
WHEHEBERK. #TMSBAHETIHEIE LA
MESE S EERE.
2.5.2 EEBENREHEIRPTHIFLT
B1ERT OMESBANEER IR PHT
BARME, A e VAR B EEIBRTIREP.H.
WA FTEIBREREMCKP REEIBE K
LR EFEFEECKAMES S 5EA U RER
EAR-FTY, BERBIME BN BIRERET
3R R R A SRR e 28 B L T B 4 STHR A 9T 19 2 3
BER T ¥R R o 40 /)N UL 400 Bk 4 2550 3R AH R R 1K A
o 27 o



FEFRIME £37% F£6H 201556 A

®6 WERRETELRIHLE"

Table 6  The partitioning ratio of heavy metals in MSWI %
s B WEA Wi
. Bk Em WK TR B HE e M Tk A
it 0.02 45,64 54.11 0.23 0.14 16.30 83.36 0.20
i 0.01 59.62 40.16 0.21 0.03 33.42 66.38 0.17
* 0.01 0.48 71.74 27,77 0.03 0.62 62.48 36.87
il 0.46 76.88 22.66 0 0.50 72.28 27.22 0
#® 0.14 86.37 13.49 0 0.21 78.86 20.93 0
L] 0.01 90.02 9.97 0 0.06 89.34 10.60 0
) 0.33 88.32 11.35 0 1.31 71.02 27.67 0
[ 0.10 79.29 20.61 0 0.17 47.35 52,48 4]
4 0.55 89.64 9.81 0 1.03 72.50 26.47 0
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Fig.2 The boiling points of the heavy metals and
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Table 7 Compositions and elements content of dry garbage

DD
i H WI-A WI-B
Ko 49,53+3.50 15.12£3.27
LK 20.42+3.16 20.2745.03
Lk 0.1340.02 0.17£0.14
&g 0.1440.01 0.17£0.02
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