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Effect of novel bamboo-based activated carbons on adsorption
properties of prohibited drug malachite green in aquatic system

TAN Yan-zhi, WANG Xiu-fang, ZHONG Guo-ying

(College of Pharmacy, Guangdong Pharmaceutical University, Guangzhou 510006, China)

Abstract: For the removal of residue Malachite green which is highly poisonous and carcinogenic, the adsorption
equilibrium and dynamics of malachite green from aqueous solution on three commercial bamboo charcoals and a
self-prepared bamboo-based activated carbon were determined at 27, 35 and 40 . The residue of malachite green was
detected. At the same time, comparison between the self-prepared and three commercial adsorbents was made. The
experimental results show that activated carbons with high specific surface area are effective adsorbents for the removal
of residue malachite green in wastewater. Freundlich equation is the best for describing the adsorption equilibrium of
residue malachite green on activated carbons. Freundlich constant Ky varies with the increase of BET surface area and
pore volume. The adsorption property of the self-prepared bamboo-based activated carbon is better than that of the
commercial adsorbents. The pseudo-second-order equation is proved to be the best for describing the dynamic adsorption,
and the dynamic parameters are calculated and the dynamic parameters are obtained. As for the same kind of adsorbent,
temperature has a great influence on the dynamic adsorption rate constant, which is the smallest at 35
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Table 1 Pore diameters of various adsorbents
Sp/ Vpore/ Dp/ Qiodine/
(m*>g™h (cm’g™) nm (mggh)
1 567 0.2826 1.99 401
2 1371 1.0320 3.01 708
3 1542 1.3149 341 720
4 2996 1.6349 2.18 2 568
Sp Voore Dy Giodine

KOH
800 1.0 2h
150~180 pm
l1h
110 24 h
ASAP 2010 (Micrometrics)
TU-1810
1.2
1.2.1
6 100 mL
V=100 mL po=10 mg/L
24 h
ge
1.2.2
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10 mg /L
(P (0 t
qt
617.0 nm
2
21
(ASAP 2010 Micrometrics)
4 77K N2
1 2 4
BET (Sp)  Brunauer-Emmett-
Teller(BET) 0.162
nm? (Vpore) Barrett-Joyner-
Halenda(BJH) (Giodine)
ASTM D4607—9%4 1
1 1 plpo 0 1.0
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Fig.1 N adsorption isotherms of various adsorbents at 77 K
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Fig.2 Pore distribution of adsorbent type 4
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Table 2 Parameters obtained by fitting of Langmuir and

Freundlich equations

Langmuir Freundlich
Ki/ K¢/
N SE B 1/n Se

(m*g™") (mgg™)
1 24645 139240 37.8288 0.6210 6.6935
2 34426 168546 425645 05969 8.2871
3 41835 17.8134 448660 0.5822 8.5378
4 158.1008 22.5615 65.6364 02976 11.1860
Ki  Langmiir K¢ Freundlich n  Freundlich
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3 Elovich

Table 3 Parameters obtained by fitting of pseudo-second-order equation, intra-particle diffusion model and Elovich equation

Elovich
/
R k> Agid% R Aqil% R Agid%
27 0.999 99 6.5189 1.079 5 0.842 12 4986 5 0.916 12 2.3362
35 0.999 99 0.002 4 0.6242 0.924 08 4.444 5 0.941 58 7.240 0
40 0.999 99 2.3110 0.9070 0.851 86 6.766 2 0.921 57 3.1305
R Aq, t
Elovich (3] < > 3 3
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