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Effects of Chlorides on Cd Transformation in a Simulated Grate Incinerator

During Sludge Incineration Process

LIU Jing-yong' , ZHUO Zhong-xu' ,SUN Shui-yu', LUO Guang-qian®, LI Xiao-ming’, XIE Wu-ming', WANG Yu-
jie' ,)YANG Zuo-yi' ,ZHAO Su-ying*

(1. School of Environmental Science and Engineering, Guangdong University of Technology, Guangzhou 510006 ,China; 2. State Key
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Institute of Product Quality Supervision, Guangzhou 510330, China; 4. China Environmental Technology (HK) Limited, HK 999077,
China)

Abstract: The effects of organic chloride-PVC and inorganic chloride-NaCl on Cd partitioning during sludge incineration with adding
Cd(CH,C00), -+ 2H,0 to the real sludge were investigated using a simulated tubular incineration furnace. And transformation and
distribution of Cd were studied in different sludge incineration operation conditions. The results indicated that the partitioning of Cd
tended to be enhanced in the fly ash and fule gas as the chloride content increasing. The migration and transformation of Cd-added
sludge affected by different chloride were not obvious with the increasing of chloride content. With increasing temperature, organic

chloride (PVC) and inorganic chloride (NaCl) can reduce the Cd distribution in the bottom ash. However, the effect of chlorides, the
initial concentration and incineration time on Cd emissions had no significant differences. Using SEM-EDS and XRD technique,
different Cd compounds including CdCl, , Na,CdCl,, K,CdCl,, K,CdSiO, and NaCdO, were formed in the bottom ash and fly ash after
adding NaCl to the sludge. In contrast, after adding PVC to the sludge, the Na,CdCl, and CdCl, were the main forms of Cd
compounds, at the same time, K,CdCl; and K;CdO, were also formed. The two different mechanisms of chlorides effects on Cd
partitioning were affected by the products of Cd compound types and forms.

Key words :sludge incineration; cadmium; partitioning; speciation; chloride
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Table 1  Proximate and ultimate analysis
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Table 2 Contents of heavy metals and minerals in the sludge

FE 5 Pb Ni Mn Cr Cu Zn

cd Si0, ca0  ALO;  Mg0  Fe,0, K0
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191. 41 5845 987

3.26 28.41 3.71 4.14 0.25 2.186  1.359
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Fig. 1 Schematic diagram of the laboratory scale simulated grate incinerator
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Fig. 2 Effect of incineration time on the weight of bottom ash
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Fig. 3 Effects of chloride compounds on Cd partitioning

XFFERAN Cd Y 100 mg-kg ™' i 75 Tk,
K Cl B} Cd W & R & 56.17% , 24 53 5 A
1% . 3% M1 5% %4 Cl J5,NaCl Xt Cd [HE % K5
SHENE] 97. 48% | 96.75% F1 98.24% ,PVC X} Cd
) #E & % 5 ) 88 i #] 90.66% . 93.68% Al
96. 18% , A WLICHL CI HLA L C1 XF Cd 44 & vk K,
BRI A 3 3% 55 Wang 25 iR FE 45 R —
;. — ek, 4 S FE AR IR e S T
% BRI A G AL S I, Cd 78 AR T R
PRI E 25 AR . T3 YR A b i P B B LA B A <
BB e e A v fb b FE v, L 8 5 e Ak
HCI, A % HCL B SRz 4R B 7R 2, 2NaCl + H,0
——2NaOH +2HCl; 2NaCl + H,0 + SO, —>Na, SO0,
+2HCl; 2NaCl + H,0 + SO, — Na,S0, + 2HCI;

2NaCl + H,0 + Si0, ——Na,SiO, + 2HCl; PVC —
L+HCl+R +HC. i, L AR5 5% B A HL
Y1,R R FERER 5, HC A ML #E %4y, A il
HCl X Cl, 5 Cd ATRE & A LLF Oz, AT 2 Cd
PL cdCl, X 4E K& K i #. Cd +2HCl ——CdCL, +
H,; Cd + Cl, —CdCl,; CdO +2HCl —CdCl, +
H,0. 54h, Cd 7E5ES R il A T e Z 2 LA T4
et A AR S80S FEE . Cl+ H,0 =—
HCI + OH; Cd + Cl ==CdCl; CdCl + Cl ==CdCl, ;
CdCl + OH CdO + HCL.
2.3 R[RIZERIREEXT Cd 434 52

Rl 4 F/RTEASE BRI 15 min, V594NN Cd &
4 100 mg-keg ™, B 4 550, 700, 850
A1 000°C , T4 J& Cd 76 [ AH (R ) M (R
A A AR AE. i IE 4 ] LIE 1, Cd 78
550°C I B ¥ K R A 6.79% , 24 3 43 53 38 i %)
700, 850 F11 000°C , BLHF Cd 4% % 3 43 i) 14 Jin )
40.33%  56. 17% H1 85. 73% , ¥ 5|2 18 J& M\ 550°C
HME] 700°C , Cd MHE L 2RI I 13K 6 £, AN [R5
bl B 45 1F T Cd ¥k %A XA ed B & KAk
B O, Hod iR X HE e S b b & 5k
IR SR RO TS e AL AR R T AR E
KAEMARZEDEE HCl: 4MCl(g) +30,(g) —
2M,0,(s) +2Cl,(g); 2MCI(g) +0,(g) + H,0(g)
——M,0;(s) +2HCI(g) , X B M 7[R Fe, Cr,
Ni 5548 , WA A Cd fb & YA B 32 0 B 52
K.

100 [~

80 8

60

Bl 1%

40

20

Osso 70 su 1000
A Rl BE R °C
B4 AEREBEX CdEBDHEHIZN

Fig. 4 Effects of incineration temperature on Cd partitioning
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