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Abstract: Sewage sludge is a kind of semi-dry solid waste with high moisture content, a large number of organic, toxic
and harmful substances. Exploring new ways of sludge treatment, disposal and utilization has important significance in
solving the problem of sludge pollution. Due to the increasing demand of activated carbon, the high carbon content of
sludge, and sludge readily available, preparing activated carbon with sludge can help sludge utilization and gas purifica-
tion. Sludge activated carbon was produced in the laboratory using wastewater sludge and zinc chloride was used as a
sludge activation agent during the activation process. Its structure and adsorption ability was characterized by BET. The
activation temperature, the activation time, and activation agent concentration were chosen as three impact factors. The
optimal operating conditions were determined through orthogonal experiment. The iodine numbers, SEM, XRD and
heavy metal content were measured. The results show that the optimal conditions are 3 mol/L ZnCl,-immersed sludge
activated at 450 °C for 30 min. And the sludge activated carbon produced in the optional conditions has BET 299.59
m?*/g, macropore volume 0.53-0.58 cm’/g, mesopore 0.1365-0.1986 cm’/g, micropore volume 0.2991-0.5623 cm’/g,
obviously increased C% and seldom heavy metal.
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Figure 1. Flow chart of sludge activated carbon preparation
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EBE 450 C. 550 'C. 650 C; J&ALISsTA] 304 60 90
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Table 1. Orthogonal experiment of sewage sludge for activated

carbon

1. HREFEERESEHRRITNER

A B C
W R R per MURHIE

W ] L /m*-g /mg-g

/mol-L"! /min /C
1 2 30 450 259.5054 622.642
2 2 60 550 148.1145 509.396
3 2 90 650 68.0444 116.778
4 3 60 450 268.3438 846.358
5 3 90 550 145.1785 427916
6 3 30 650 125.4767 427.146
7 4 90 450 106.6715 116.848
8 4 30 550 201.3155 573.583
9 4 60 650 106.6789 275.121
K 475.66 634.52 586.30
K, 539.00 494.61 523.14
K3 414.67 300.20  319.89
R 41.44 111.44 88.80
& 1w Em, K> K> K],

K’>K}>K?, K{>Ky>Ky, aLfF s
WIEHN 3 mol/L, IEALIE AL, WAL AR,
FETER I BET {Hf K. 1EAS S5 A i i 5
BET fHIA AL —5. Frll, B 3G FIK AL 3
mol/L. JHHLEE 450 C HAFALHSE] 30 min 7576
R LR AR, BCR P, HRP>RC>RA
A=A R B R PR BT TR g N A 1Ak
T 5 > AN TR > V5 A 7R S o

T I 1 AT S B i v e A R I B A 24
PEXy: WREEA 3 mol/L MIEAEER UG H. 51L
INFA] 30 min. EALIRSE 450 °C, FERLEAE T TSV
VEREPE R B, LR RS0 300.90 m*/g F1 298.23
m%/g, PR 299.59 m¥/g. ASSZI % v e s Pk
o Ll Fe T AR B T IR 2RI AT, AT R R B
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Figure 2. SEM photoes of sludge and activated carbon
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Figure 3. XRD photo of sludge
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Figure 4. XRD photo of activated carbon
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Table 2. The content of metal elements in the lixivium of the sludge
activated carbon

R FREMKRLAECRSE

LR VR TR IR

HeR ﬁ&?&)ﬁ%%féﬁ (GB 5085 * 3-1996)
/mgL” gL
Pb 0.035 3.0
Cd ARAE 0.3
Cr 0.006 10.0
Cu 0.070 50.0
Zn 0.002 50.0
Ni 0.287 10.0
As 0.136 1.5
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