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Preparation of Activated Carbon from Co-pyrolysis Char of Sewage Sludge

and Poplar Sawdust and Its Application in Wastewater Treatment

WU Shaoji JIANG Kun YE Yueyuan LIU Yunquan WANG Duo LI Shuirong
( College of Energy Xiamen University Xiamen 361102 China)

Abstract: The co-pyrolysis chars of sewage sludge and poplar sawdust were activated by using KOH chemical activation method
to produce activated carbons( AC) . The physical properties of obtained activated carbons were characterized. It was found that
the surface area of activated carbon reached 551.0 m’/g and the total pore volume was 0.294 cm’/g and most of pores were
microporous. The phenol-adsorption experiments indicated that the activated carbon was very effective in removing phenols when
phenol solution was used as the model of phenol-containing wastewater. It was also found that the phenol removal rate of 80. 6%
was achieved at the AC addition ratio of 1. 75 g/L when the mass concentration of phenol solution was 50 mg/L. Furthermore the
adsorption of phenols could be enhanced at weakly acidic condition of pH 5. Finally the fitting of experimental data showed that
the adsorption of phenols with the prepared AC could be described by pseudo-second order kinetic law while its adsorption
isotherm could be simulated with the Langmuir model. Thermodynamic study showed that AH® and AS® were negative and AG®
ranged from — 0. 383 to - 0. 109 J/mol indicating that the adsorption of phenol was a spontaneous exothermic entropy—
decreasing and physical-adsorption dominant process.
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Table 1 Proximate and ultimate analysis for feedstocks
industrial analysis/% elemental analysis/% /
(MJ-kg™")
samples . low heat
moisture ash volatile fixed carbon H N S 0 value
sewage sludge 3.8 56.3 36.5 3.4 20.8 3.4 1.8 1.7 16.0 8.6
poplar sawdust 6.5 0.5 81.1 11.9 49.9 5.6 0.1 0.1 43.8 19.2
1.2
1.2.1 o
: ; 50% ( 1:1)
1:1 o
1:1 10 g
10 °C /min 500 C; N, N, 300 mL/min;
10 min, 10 min
N, . -
1.2.2 ZnCl,  H, PO, « KOH
ZnCl, H, PO, .
250 m*/g. KOH o
4.0 g 4.0 g KOH 1:1 6
250 ml. 3 h (105 C) 10 h.
3 °C /min 800 C 1h N, 100 mL/min o
3 (105 C) 10 h -
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1.3
1.3.1 1 g/L
(10.20.30.40 50 mg/L) o
270 nm (A)
C = 66.0304 +0.247 (R*=0.999) C mg /Lo
100 mL ; 25 C
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ge = (Co = C) V/m (1)
n=(C -C,)/C, x100% (2)
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1.3.2
1.3.2.1 250 mL 100 mL 50 mg/L
0.05 ¢ o 5.10.20.40.60.
80.160 240 min 8
1.3.2.2 8 250 mL 100 mL 50 mg/L
0.025.0.05.0.075.0.1.0.125.0.15.0.175 0.2 ¢
1.3.2.3 5 (250 mlL) 50.100.,150.200.250 mg/L
100 mL 0.05¢
1.3.2.4 pH 5 (250 mL) 100 mL 50 mg/L
pH 3.5.7.9 11 0.05 ¢
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anDzA;: -% (11)
D AG® — kJ/mol; R— 8.314 J/( Kemol) ; T— K; K, —
o AH® — kJ/mol; AS® — kJ/( mol*K) .
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Fig.1 SEM images of co-pyrolysis char
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Table 2 Textural parameters of co-pyrolysis char before and after activation
Sper/ [(m?+g™") /(em®sg™) /(em®sg™) / nm
samples (m?eg™!) micropore specific total pore volume micropore volume average pore size
) surface area
co-pyrolysis char 70.5 7.5 0.124 0.003 15.0
activated carbon 551.0 383.8 0.294 0.169 2.7
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b 60 min o
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Fig.5 Effect of different factors on adsorption of phenol by activated carbon
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Table 3 Thermodynamic parameters of phenol adsorption to activated carbon
T/K q. /(mgeg™") In K, AG® /(kJemol ~') AH® /(kJemol 1) AS® /(kJemol "' eK 1)
293.15 36.910 0.157 -0.383
303.15 35.721 0.106 -0.266
-4.169 -12.892
308. 15 35.325 0.088 -0.226
313.15 34.268 0.042 -0.109
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Fig.8 FTHR spectra of the activated carbon
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