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Abstract ; Sludge activated carbon was prepared by ZnCl, activation using dewatered sludge of a mu-
nicipal wastewater treatment plant as the raw material. An orthogonal test was conducted by using
the adsorption property of fuchsin and specific surface area as the evaluation indicators. The main
influential factor of preparing the sludge activated carbon is pyrolysis temperature, followed by the
concentration, the soaking time of the activator and the solid-liquid ratio. The optimum preparation
conditions were pyrolysis temperature of 550 °C , ZnCl, concentration of 3 mol/L, soaking time of
5h, and solid-liquid ratio of 1:3, respectively. The integral method of Coats-Redfern was employed
to analyse the pyrolysis process of the sludge activated by ZnCl, at the temperature range of 450 ~

650 C. A kinetic equation of((iTctK =3.95 x10exp ( - w

results indicate that the linearity fits well during the temperature range when n =2 with the activation

) ( l -« )2 was presented. The

energy and the frequency factor being 146.04 kJ/mol and 3.95 x 10" s ', respectively.
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Tab.1 Factors and levels of orthogonal design

ES
KV ZnCl WeBE/ BRIE R E
I 11424
(mol -+ L) C h
1 1 1:1 450 1
2 3 1:2 550 3

3 5 1:3 650 5
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Tab.2 Details of orthogonal experiments

S
s ZnClL W/ o BEREE, B/
= L. B

(mol - L77) C h
1-1 1 1:1 450 1
1-2 1 1:2 550 3
1-3 1 1:3 650 5
1-4 3 1:1 550 5
1-5 3 1:2 650 1
1-6 3 1:3 450 3
1-7 5 1:1 650 3
1-8 5 1:2 450 5
1-9 5 1:3 550 1
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Tab.3 Results of orthogonal experiments

EaN e

SEH ZnCl 2
it mgi 17 He Eg/ﬁﬁ/%w@jfwi
(mg-g™ )m" -g™)
(mol - L") C h
1-1 1 1:1 450 1 16.3  291.7
1-2 1 1:2 550 3 30.7  362.6
1-3 1 1:3 650 5 28.1  354.9
1-4 3 1:1 550 5 39.6  437.8
1-5 3 1:2 650 1 32.6  385.8
1-6 3 1:3 450 3 29.5  356.9
1-7 5 1:1 650 3 28.5  348.4
1-8 5 1:2 450 5 25.4  336.0
1-9 5 1:3 550 1 34.2  408.2
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Tab.4 Calculation results of orthogonal experiments

FSES
BhE K Zncl, e/ A B
N A - VA (17
(mol - L7") C h
K, 25.03 28.13 23.73 27.70
EAN K, 33.90  29.57 34.83 29.57
WRHE Ky, 29.37  30.60  29.73  31.03
R, 8.87 2.47 11.10  3.33
K, 336.40 359.30 328.20 361.90
Ebese Ky o 393.50  361.47 402.87 355.97
ERMEA K, 364.20 373.33 363.03 376.23
R, 57.10  14.03  74.67 20.27
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Fig.1 The TG and DSC curves of sewage sludge
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Fig.2 The DTG curve of sewage sludge
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Tab.5 The fitting results of pyrolysis Kinetics parameters of sewage sludge pyrolysis

g B RMHH e RMEMG IR Y =A+BX  HOCRBR TELRE E/KT - mol T BURE T A/

1 Y=-1.7849 -9424.820 6X -0.9261 78.36 3.95 x 10’
450 ~ 650 C 1.5 Y=3.1219 -13 083.687 1X -0.9610 108.78 7.42 x 10*

2 Y=9.1042 -17565.919 1X -0.9783 146. 04 3.95 x 107
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