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Studies on the preparation of sodium bentonite and
adsorption characteristics to Cu( I[ )

LUO Zhigang, YANG Zhuohong, LU Qiming, WU Peiqi, ZHONG Haijuan, SONG Jianru
(Institute of Biomaterial, College of Sciences, South China Agricultural University, Guangzhou 510642, China)

Abstract ; [ Objective ] To preparing sodium bentonite and investigate its adsorption characteristics to Cu
(1I). [Method]The calcium bentonite was converted into sodium bentonite with sodium chloride as the
conversion agent by suspension method. The adsorption characteristics of modified bentonite to Cu( II )
were conducted by fitting the adsorption isotherm as well as the influence of the acidity and temperature.
[ Result and conclusion ]It was shown that the adsorption of modified bentonite to Cu( I ) conformed with
the Freundlich pattern,which was a single molecular layer adsorption, with 90 min reaching to equilibri-
um, the lower acidity, the greater adsorption capacity. However, the adsorption capacity reached stabili-
ty after pH >5, the higher temperature, the smaller adsorption capacity, with the adsorption capacity re-
maining unchanged when the temperature was higher than 35 °C. At the 25 C and pHS5,the removal rate
reached 97. 85% when 0. 200 g modified bentonite was added to the 50 mL 10. 0 mg/L copper ion solu-

tion. Results show that the modified bentonite can play an important role in the removal of copper ion.

Key words: modified bentonite; adsorption; copper ion; adsorption isotherm; Freundlich pattern;

acidity ; temperature
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Fig. 1  The relationship between residual copper ion mass con-

centration and adsorption time
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Tab.1 Adsorption of modified bentonite to copper ion in different initial concentration solutions

P (Cu™*)/ pya (G’ )/ (pg - mL™")

R (pg - g h)

Ig ¢ lg a c/a
(g - mL™) (o) (a)
1.0 0.052 +0.006 31.60 -1.284 1.500 0.001 65
2.0 0.143 £0.006 61.90 -0.845 1.792 0.002 31
4.0 0.365 £0.006 121.17 —-0.438 2.083 0.003 01
6.0 0.726 +0.005 175.80 -0.139 2.245 0.004 13
8.0 1.201 £0. 006 226.63 0.080 2.355 0.005 30
10.0 1.546 +0.005 281.80 0.189 2.450 0.005 49
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Fig.3 The effect of pH on the adsorption of modified bentonite
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Tab.2 The effect of temperature on the adsorption of mo-
dified bentonite to Cu’*

P (Cu**)/ Py (Cu™ ")/

0/C ER%/ %
(mg- L") (mg-L7")
15 10.0 0.186 +0.003 98.14
20 10.0 0.201 +£0.003 97.99
25 10.0 0.215 £0.003 97.85
30 10.0 0.227 £0.003 97.73
35 10.0 0.238 +0.003 97.62
40 10.0 0.239 +0.003 97.61
45 10.0 0.239 £0.002 97.61
50 10.0 0.239 +0.003 97.61

H12% 2 ) O, AE TR AR 35 C i, Cu®* 1 2Bk
I T v TR, 3 36 W) e 2B i 1 0 G i1y
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