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Tab. 1 Determination of slag particle size XRF %
EEEY 2.36~4.75 mm 1.18~<C2.36 mm 0.30~<C1.18 mm 0.15~<C0.30 mm 0~<C0.15 mm
CaO 37.311 3 39.179 8 43.545 5 49.326 7 57.790 7
Si0; 35.527 2 32.196 8 28.437 3 21.182 6 14.467 0
Al; O3 6.651 4 7.172 7 6.208 1 6.330 9 4.112 1
MgO 1.504 4 2.735 3 1.591 4 1.795 6 1.847 8
Fe, O3 11.406 2 10.487 3 11.971 0 12.168 7 14.575 2
P, 05 5.013 9 5.405 0 4.823 2 5.587 8 2.953 0
TiO 1.066 1 1.169 4 1.511 4 1.458 5 1.671 3
ZnO 0.759 0 0.915 5 1.043 6 1.285 4 1.552 7
Cr; O3 0.190 0 0.173 0 0.216 1 0.210 8 0.2317
MnO 0.264 2 0.283 2 0.286 2 0.292 0 0.428 1
CuO 0.225 4 0.216 0 0.285 2 0.271 7 0.273 1
AsyOs 0.003 9 0.004 4 0.004 6 0.004 8 0.006 0
CdO <LOD 0.002 5 <LOD 0.002 7 <LOD
HgCls <LOD <LOD <LOD < LOD <LOD
PbO 0.077 1 0.059 1 0.076 5 0.081 9 0.091 2
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Tab. 2 Leaching concentration of heavy metals in slag before and after crushing mg/L
HEJE As Cd Cr Cu Mn Ni Pb Zn
A T 0.00 0.01 0.01 0.09 0.22 0.01 0.00 1.49
e f5 0.00 0.02 0.04 0.27 0.43 0.01 0.00 3.23
P33 0.5 0.1 1.5 0.5 2.0 1.0 1.0 2.0/5.0

AN TRDRLAR i 352 1 B e B2 AN 3% 3 B 7 IR i, DUREAR IR L e R AU L B i 0 R SR O R IR A
SEIN, FEAT IR R TR R T LS AR A SRR B R Cu Min, Zn B ER Y R VR B8 vy, T MG A Y
JEICR R A AT 0.1.9F HAESASRAR R b Zn B TR H 50 v B B 0w 4 R 2 80 Jm IR Y o ik
P JRE i KL ARS ) DBl /N T 48 RS IR T T A A T B AR R i o L G A /MR AR X TR AR AR R LA R E
RLAR B/ 4 Y 7 LT o A X A5 2 (AR 3 B T 5 Th A 2R L RIF S 2 SR A R AR i iR
H R Y 25 AR BRARLAY XS LG b AT DU S 7 R A2 7 P A 05 7 35 56 B 0 I IO R 031 O T /DN AR e e )
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Tab. 3 Particle size heavy metal leaching concentration (after crushing) mg/L
HAEJE As Cd Cr Cu Mn Ni Pb Zn
2.36~4.75 mm 0 0 0.01 0.04 0.10 0 0 0.55
1.18~<C2.36 mm 0 0.01 0.02 0.13 0.29 0.01 0 1.78
0.30~<C1.18 mm 0 0.03 0.06 0.42 0.60 0.01 0.01 4.31
0.15~<70.30 mm 0 0.02 0.06 0.43 0.63 0.01 0 5.17
<20.15 mm 0 0.02 0.05 0.32 0.58 0.01 0 5.16

EERiE 0.5 0.1 1.5 0.5 2.0 1.0 1.0 2.0/5.0

SR o TP i A S B A 338 v i B2 AR A2 0 P 75 50 O 0 St % i 0 U A B O e Y e XUBR R AR X
[t i e o L EAT ST 4 AN ER AL BEHLEIURE H L 0.30~<CT1.18 mm K A% X [H] P b I A T LR
HOWRIE: 1.18~<2.36 mm, HoAth Az 0% 457 30 B b ik A s 82 0 A Al 222 B BB 347
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Tab. 4 The mass and proportion of random sampling slag in different particle size

k4% /mm 2.36~4.75 mm 1.18~<C2.36 mm 0.30~<C1.18 mm 0.15~<C0.30 mm 0~<C0.15 mm
Fiit/g 112.71 135.82 186.67 89.95 62.37
te i/ % 19.18 23.12 31.77 15.31 10.62
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BRARAS (F4) 2% 4 FhAS ] i 4 Ji R AF TR 25 P R VA 25 (F 1) 21 43 REAE 59 PR VE PR BT i Bt B 2 v XU 21
O3 BRARAS (F ) FE AR 3 PRBE h A4 2 Bt B e RERE A 4 B 2 HARIKRLAR T Zn Mn, Cu,Cr,Pb.Ni [
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Fig.1 Leaching proportion of heavy metals from slag of different particle sizes
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Fig.2 The storage form of heavy metals was determined by modified BCR method (the portion constituting less

than 1% of the total is not shown)
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Fig.3 RAC index and STI index of solid waste incineration slag
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Analysis of heavy metal leaching differences in municipal solid waste incinerator bottom ash
with different particle sizes: A case study of Wuhan Qianzishan waste incineration plant

Li Zukai', Liu Siyuan®, Sun Jianting®, Liu Fan®, Yao Kun®, Zhang Yi*, Qian Jia', Yang Lie'

(1. School of Resources and Environmental Engineering, Wuhan University of Technology, Wuhan 430070, China;
2. Wuhan Huantou Qianzishan Environmental Industry Co., Ltd., Wuhan 430000, China)

Abstract: To achieve the safe utilization of urban municipal solid waste incineration slag by particle size, this study con-
ducted a total element analysis on the incineration slag of various particle sizes and explored the leaching characteristics of heavy
metals. The improved BCR(the community bureau of reference extraction) method was used to analyze the existing forms of
heavy metals, and the RAC (risk assessment code) and STI (soil toxicity index) indices were employed to assess their environ-
mental risks. The results showed that the slag is rich in elements such as Ca, Si, and Al, indicating its potential for use in
building materials. Leaching analysis demonstrated that the heavy metal content in the leachate before and after grinding of the
slag all met national standards. Particle size leaching studies revealed that the heavy metal content in slag with a particle size of
<C0.30 mm is higher than that of other particle sizes. After integrating the distribution of slag quality. the absolute mass pro-
portion of heavy metals in the 0.30-<C1.18 mm range was found to be the highest. The improved BCR method indicated that the
Cr element in the slag is easily leached in a weakly acidic environment, while other heavy metal elements remain relatively sta-
ble in such conditions. The RAC index shows that Cr and Mn are the main contributing elements to environmental risk, while
the STI index indicates that the 0-<C0.15 mm particle size range is the primary contributor to the environmental risk of the
slag, with Zn and Cu having significant contributions. In practical applications, a multi-dimensional assessment of the environ-

mental risks of slag is required. This study can provide a reference for the risk analysis of slag resource utilization.

Keywords: incineration slag; heavy metals; particle size; leaching characteristics; environmental risk assessment
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