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Effects of Adsorbents on Partitioning and Fixation of Heavy Metals in the

Incineration Process of Sewage Sludge

LIU Jing-yong, SUN Shui-yu, CHEN Tao
(School of Environmental Science and Engineering, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: Experiments were carried out on laboratory-scale electrically heated tube furnace sewage sludge combustion with different
adsorbents. Four solid adsorbents ( calcium oxide, Alumina, fly ash and kaolin) were used to control the emission of heavy metals
(Pb, Cd, Cu, Cr, Ni, Zn) during the sewage sludge incineration. The results showed that the heavy metals tended to be fixed and left
over in the incineration bottom ash with the addition of calcium oxide, Alumina, fly ash and kaolin. With the increase of the solid
adsorbent ratio, the residual rate of heavy metals in the bottom ash also increased. Incineration temperature had a great influence on the
heavy metal adsorption effect of the solid adsorbent. The forms, melting point and boiling point of the heavy metals were found to be
important factors that determined its volatility. There was huge difference in the inhibitory effect of different adsorbents on heavy metals
migration. From the view of controlling heavy metal evaporation, the adsorbents kaolin and CaO were superior to the other adsorbents.
The interaction between the active center of the solid adsorbent and the molecules of the heavy metal compounds depended on the
distribution of these active sites and the chemical properties of the heavy metals.

Key words : sewage sludge; incineration; heavy metal; adsorbent; migration
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Table 1  Proximate and ultimate analysis sludge sample/%

Wi H N C H 0

Cl M, Va A FC

S1 4.4383 33.73 5.245 22.976

0.213 8.73 56. 12 31.33 3.82

R2 BRYESERTHRSE

Table 2 Contents of heavy metals and minerals in the sludge

Wi H Pb Ni Mn Cr Cu Cd Si0, Ca0 Al,O4 MgO  Fe,0; K,0
) /mg-kg™! /mg-kg™' /mg-kg”! /mg-kg! /mg-kg™! /mg-kg™! /mg-kg! /% /% /% /% /% /%
S1 134.21 220.78 1844 191. 41 5845 4.99 28.41 3.71 4.14  0.250 2.186 1.339
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Fig. 1 Schematic diagram of the laboratory scale simulated tube incinerator
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Fig. 2 Residual rate of heavy metals in the bottom ash after adding different proportions of the adsorbents during incineration of sludge



3 4 P R P L ST 1P| PORER o s e M e A B Z RSO AL

1169

HE 2(b) Al LUA A [\ He 4 ALO, )=,
ST E R R BRI A TR . 2 ALO, RN
Lo 1/10 BE, P (5% B SR A8 fb B S B g, A
57.30% 53 88. 12% , HoAth 5 4> Jg 5% B R AR L FL
AN, Hod NI Al Zn SR ALO, A8 &k
BRI T N, XA fES ALO, R 4 )@ & B
N T LA TG AL RE A C. ALO, MM Inxt & 48
] 5 R A F SR AN CaO BT IEE Ph A #
1o 1 [T R

HE 2(c) ITLLE AR BRI

T R A JE R R BRI T AR AL, R KR
INECH R 1710 B, Cu, Pb, Cd. Zn 5% B REH
JIR BT, i Ni A1 Cr 28 AR IF A R, o Ni (9 5%
BESRIE RN ) A 1/15 I e i, Cr (5% B8 R AE
L/5BF SR, YT IoBy JE B L 451 43 1) 2 1040 K 1:
SHRP B IEAT T XRD 2007 (1 3) , W aT L
Fll, R 5 UL Si-Al-Fe AL W H R, 45
NaAlSiO, . CaSO, . K AL Si, 0% 3 B Rk g hn
Lo ey, S B5OHE B o3 R A 4%, A R T 4 T [
L5558,

(a) #imELA1:40

(b) LIS

200 )

1. Si0,; 2. P,0s; 3. NaAlSiO,; 4. CaSO,; 5. KgAl,Si,05; 6. KgFe,05; 7. MgFeAlO,; 8. AlL,O5;
9. Ca,05; 10. KsFe, 0455 11. Mn; ;Fe; ;05; 12. Fe, 0,4
B3 RIAE L GIBRRE ST SRREREREN XRD
Fig. 3 XRD of the sludge slag incinerated with different fly ash addition
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Fig. 4 XRD of the sludge slag incinerated with different kaolin addition
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Fig. 5 Residual rate of heavy metals in the bottom ash after adding

different adsorbents during incineration of sludge
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Table 3 Inhibitory effect of different adsorbents

on the migration of heavy metals
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