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Table 1 Desulphurization capacities of different renovation time

Renovation time tp/min % : Go /(Mg g -1y
0 80 93.7 99.3
1 73 93.1 89.6
2 70 93.0 84.4
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Fig. 1 Breakthrough curves of sludge-derived adsorbent Fig.2 SEM image of sludge-derived adsorhent

a. Before renovation; 5. Primary renovation; ¢. Secondary renovation
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Table 2 Content of each element of adsorbent

: w( elements) /%
C 0 Mn Mg Si Fe Al Ca K Na Ti Cl 5 P
85C 257 40.7 3.2 3.3 11.7 3.7 4.4 2.9 0.9 0.3 0.3 0.1 1.7 1.5

Adsorbent
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Table 3 Pore characteristics of adsorbent

Pore volume/  Tiny pore velume/  Average pore Specifice surface area/ Intermediate pore volume/ Big pore volume/
(mL-g™')  (mL-g™) dismeter/nm (m® - g™") (mL - g~") (oL -g"")
S8C 0.05 0,02 36. 96 129. 36 0.02 ~ 001

Adsorbent

Tiny pore; pore diameter <<10 nm.
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Fig.3 TG-DTA curves of sludge-derived adsorbent
a. Before adsorption; b, After adsorption
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Fig.4 Infrared spectrum of sludge-derived Fig.5 Comparison between experimental value
adsorbent having adsorhing 50, and simulation value
W Experimental value; — Simulation value
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Preparation of Adsorbent of Flue Gas Desulfurization
Made from Surplus Sludge of Sewage

YU Lan-Lan®* , ZHENG Kai®, SU Li-Hong®, YU Hong-Wei®
( “School of Chemnistry and Chemical Engineering ,Daging Petroleum Institute , Daging 163318 ;
*The No.?2 Petroleum Production of Daqing Oil Field , Daging ;
‘College of Physical , Northwestern polytechnical University,Xi'an)

Abstract Adsorbent for flue gas desulfurization was prepared from surplus sludge of sewage by modifation
method of loading metal oxides, and its properties were studied by means of pore characteristics, SEM and
elemental analysis. The adsorption mechanism of system of the adsorbent for SO,-0,-H,0(g) -N, was studied
by FTIR and thertnal analysis. The results show that the performance of the adsorbent with loaded ( mass
fraction) both 5% MnO, and 5% MgO is the best. The pore structure mainly consists of intermediate and
large pores, the corresponding specific surfacé area is lower, Under the adsorption conditions of inlet concen-
tration of SO, 2 021. 38 mg/m”, mass fractions of 0, 12% and H,0(g) 12% , flue gas velocity 2. 13 m/min,
temperature 60 “C, the desulfurization efficiency and adsorption capacity of sludge-derived adserbent are
93. 7% and 99. 3 mg/g respectively, and those decrease to 93% and 84. 4 mg/g after reriovation by washing
twice with ammonia, indicating that the renovation effect is better. In the presence of water vapour, the syner-
gistic action of the complex oxides accelerates the chemical adsorption of sludge-derived adsoibent for SO,.
The isothermal adsorption process can be described by Freundlich Model, and the adsorption heat value is
78.4 kJ/mol. Predictable values via stationary adsorplion bed model are in agreement with experimental
values,
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