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Adsorption Behavior of Porous Sludge-Based Activated Carbon
for Rhodamine B Removal

LI Lihua, DENG Siyao, YUAN Minghao, GAO Jiayue, TAO Yongkang, WANG Xin
(School of Chemical Engineering, University of Science and Technology Liaoning , Anshan 114051, Liaoning, China)

Abstract; With sludge as the main raw material and corn straw as a carbon raiser, porous sludge-based activated carbon
(PSAC) was prepared by adopting the ZnCl, activation method. The adsorption performance of PSAC for removal of
organic dye Rhodamine B (Rh B) was investigated, and the corresponding adsorption mechanism was also explored.
Results indicate that PSAC has a rich pore structure, a high specific surface area (703.14 m’/g), and abundant
oxygen-containing functional groups, with a point of zero charge (PZC) of 4.2. The adsorption kinetics of Rh B onto
PSAC follows the Lagergren’ s pseudo-second-order kinetic model, and the adsorption isotherm is better fitted to the
Langmuir equation. At 298 K, the saturated adsorption capacity of PSAC for Rh B reaches 196.08 mg/g. The adsorption
process is dominated by chemical adsorption, and is spontaneous, endothermic and entropy-driven process. Electrostatic
interaction, hydrogen bond interaction, - interaction and hydrophobic interaction all play certain roles in the
adsorption process, among which electrostatic interaction is the main driving force.
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Table 1 Fundamental properties of raw material

and carbon raiser
MBS BK Ky R w(N)/ w(C)/ w(H)/ w(S)/ w(0)/
“H R % NN % % % % %
WA 543 517 8030 0.70 41.54 523  0.17 52.36
7578 78.84 40.94 4041 598  30.06 3.77 1.63  58.56
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Table 2 Properties of Rh B
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Table 3 Physical parameters of PSAC and SAC

FEMARR HWEREA/ (m?-g™") A/ /mm BAERY (em’-g!)
PSAC 703.14 2.17 0.3815
SAC 410.36 0.85 0.1577
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Table 4  Fitting parameters of various adsorption isotherm models
/K Langmuir Freundlich Temkin
G/ (mgeg™") ky/(L-mg™") R’ 1/n ky Ry’ k/(mg-L™") b Ry’
288 169.49 0.18 0.9922 0.27 52.51 0.9915 1.74 52.273 0.987 2
298 196.08 0.24 0.996 4 0.28 62.56 0.966 3 1.66 41.894 0.9879
308 217.39 0.36 0.996 6 0.24 82.35 0.948 2 1.38 28.936 0.974 1
318 238.10 0.54 0.995 8 0.15 127.70 0.973 8 1.20 20.325 0.9809
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