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Preparation, Characterization and Adsorption Performance of Mesoporous

Activated Carbon with Acidic Groups
LI Kun-quan"?, LI Ye', ZHENG Zheng’, ZHANG Yu-xuan'

(1. Jiangsu Key Laboratory for Intelligent Agricultural Equipment, College of Engineering, Nanjing Agricultural University, Nanjing
210031, China; 2. Environmental Science & Engineering Department, Fudan University, Shanghai 200433, China)

Abstract: Mesoporous activated carbons containing acidic groups were prepared with cotton stalk based fiber as raw materials and
H;PO, as activating agent by one step carbonization method. Effects of impregnation ratio, carbonization temperature and heat
preservation time on the yield, elemental composition, oxygen-containing acid functional groups and adsorptive capacity of activated
carbon were studied. The adsorption capacity of the prepared activated carbon AC-01 for p-nitroaniline and Pb( Il ) was studied, and
the adsorption mechanism was also suggested according to the equilibrium experimental results. The maximum yield of activated carbons

prepared from cotton stalk fiber reached 35. 5% when the maximum mesoporous volume and BET surface area were 1. 39 cm’ +g ™" and

1731 m*-g™", respectively. The activated carbon AC-01 prepared under a H, PO, /precursor ratio of 3:2 and activated at 900°C for 90

", a micoporous ratio of 31% , and a mesoporous ratio of 65% . The pore diameter of the

min had a total pore volume of 1. 02 cm®+g~
mesoporous activated carbon was mainly distributed in the range of 2-5 nm. The Langmuir maximum adsorption capacities of Ph( II )
and p-nitroaniline on cotton stalk fiber activated carbon were 123 mg-g ™' and 427 mg-g~', respectively, which were both higher than
those for commercial activated carbon fiber ACF-CK. The equilibrium adsorption experimental data showed that mesopore and oxygen-
containing acid functional groups played an important role in the adsorption.

Key words: cotton stalk ; activated carbon; mesopore; chemical property; adsorption capacity
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Table 1 Yield, elemental composition and pore characteristic of activated carbons
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PGS Bt /C /min C H N 0 /% /m?egmt Jem® g7 Jem® g Jem® eg 7!
ACF-01 3:2 600 90 81.87 2.61 4.46 11. 08 33.89 1731 1.02 0.67 0.32
ACF-02 2:1 600 90 83.52 2.19 2.82 11.48 33.79 1220 1.39 0.27 0.91
ACF-03 3:2 500 90 82.76 2.42 2.82 12.02 34.52 1622 1.28 0.42 0.48
ACF-04 3:2 700 90 69. 30 2.70 2.10 25.91 31.92 1214 0.79 0.34 0.45
ACF-05 3:2 600 45 82. 64 2.21 1.92 13.25 34.57 1 663 1.02 0.46 0.51
ACF-06 1:1 600 90 82.23 2.36 1. 40 14.02 35.54 1267 0.97 0.32 0.28
ACF-07 3:2 600 120 81. 65 3.10 4.28 10. 98 32.54 1179 1.12 0.35 0.36
ACF-CK — — — 86. 29 0.42 3.04 6.98 — 1287 0.67 0. 64 0.03
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Fig. 2 Pore size distributions of H, PO, -activation
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