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Influence of Surface Chemical Properties and Pore Structure Characteristics of

Activated Carbon on the Adsorption of Nitrobenzene from Aqueous Solution

LIU Shou-xin, CHEN Xi, ZHANG Xian-quan

(Key Laboratory of Biological Materials, Ministry of Education, Northeast Forestry University, Harbin 150040, China)

Abstract: Commercial activated carbon was treated by HNO; oxidation and then subsequently heat treated under N, atmosphere. Effect of
surface chemical properties and pore structure on the adsorption performance of nitrobenzene was investigated. N,/77K adsorption isotherm and
scanning electron microscopy ( SEM) were used to characterize the pore structure and surface morphology of carbon. Boehm titration, Fourier
transform infrared spectroscopy (FTIRD, the point of zero charge ( pHy,) measurement and elemental analysis were used to characterize the
surface properties. The results reveal that HNO; oxidation can modify the surface chemical propertiess increase the number of acidic surface
oxygen-containing groups and has trivial effect on the pore structure of carbon. Further heat treatment can cause the decomposition of surface
oxygen-containing groups; and increase the external surface area and the number of mesopores. Adsorption capacity of nitrobenzene on ACyo.r»
AC,,, and ACy, was 1011.31, 483.09 and 321.54 mg*g™', respectively. Larger external surface area and the number of meso-pores,
together with the less acid surface oxygen-containing groups were the main reason for the larger adsorption capacity ACyo.r.

Key words: activated carbon; HNO; oxidation; heat treatment; nitrobenzene; adsorption
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Fig.1  Adsorption isotherm of nitrobenzene on activated carbons at 25 °C

F1 WEEXEEMER EWRME Langmuir S5

Table 1  Langmuir parameters of nitrobenzene adsorption on activated carbons

W ’E@%ﬂWJ&Kﬁ% Wﬁ%% AR R HL
qm/mg*g E(x1073) R
AC,, 483.09 3.700 8 0.9838
ACyo 321.54 3.6231 0.9831
ACyo.1 1011.31 1.1228 0.9923
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Fig.2  Adsorption and desorption isotherm of N,/77 K

on activated carbons
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Fig.3 Pore size distribution of activated carbons

F2 EMERAYIRLERE

Table 2 Physico-chemical characteristics of activated carbons

2D AC,,, ACyo ACyor
EE T A /m? e g~ ! 999.6 923 926
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TCE AT
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N/ % 1.88 2.13 2.08
0/% 1.34 25.49 3.7
KA1 % 3.47 2.33 2.37
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P i A 0.17 0.64 0.18
Ty bk 0.07 0.29 0.13
FR ML e R 2 0.24 1.70 0.31
P A AT A 0.19 — 0.16
F AL (pHpye) 10.42 2.01 10.01
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Fig.4 SEM pictures of activated carbons
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Fig.5 FTIR spectrum of activated carbons
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