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Abstract: Sodium bentonite was pre-modified by hydroxyl-Al pillared, and then was modified
using 12-alkyl trimethyl ammonium bromide and 16-alkyl trimethyl ammonium bromide, respec-
tively. The compound modified sodium bentonite was prepared. The response surface methodolo-
gy (RSM) was employed to investigate the effects of various factors on absorption rate of phenol,
with the quadratic polynomial regression prediction model was established. While the variance
analysis and response surface analysis of the model were made, XRD, FTIR and BET were used
to characterize and analyze the structure and properties of the samples. The results showed that
two modifiers got into the sodium bentonite interlamination and that the interlayer spacing and
specific surface area increased. The R’ of quadratic model was 0. 9984 with had better fitness.
The optimal preparation conditions were obtained as follows: 16-alkyl trimethyl ammonium bro-
mide dosage was 0. 08% , reaction temperature was 65 C and reaction time was 4 h. Under the
optimal conditions, the absorption rate of prepared compound modified sodium bentonite for phe-

nol and Cu®" can reach 69.6% and 77. 9%, respectively. The predicted value of absorption rate
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satisfied properly with experimentation data, with the relative error found to be 0. 41 %.

Key words: sodium bentonite; composite modification; response surface methodology; adsorption

performance
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Tab.1 Independent variables and levels in

experimental design
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Tab. 2 BBD experimental design and response values

we CTMAB &  HEF it ] 7 T W% B 2%
A/% B/ C C/h R/ %
1 0 1 —1 61
2 —1 0 1 45
3 —1 0 —1 43
4 0 0 0 65
5 —1 1 0 40
6 0 0 0 65
7 —1 —1 37
8 0 —1 56
9 0 -1 —1 53
10 1 1 0 64
11 1 0 —1 63
12 0 0 0 65
13 0 0 0 65
14 0 1 1 68
15 1 —1 0 52
16 0 0 0 65
17 1 0 1 63
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Fig. 2 FTIR spectra of modification sodium bentonite
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Fig. 3 N, adsorption-desorption curves of composite modified sodium bentonite
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Tab. 3 Specific surface area, pore diameter and pore

volume analysis of modified sodium bentonite

SLERWR/ S REBR/ LR/ FLIER

FE ‘ ‘ ,
(m*/g) (m*/g) (nm) (em®/g)
bent 34.008 20. 148 14.719  0.125
Al/bent 131. 330 6.926 2. 648 0. 087
Al/C; bent 42. 745 53. 449 7.496 0. 080
Al/Cs bent 36. 326 49. 334 10. 875  0.099
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Tab. 4 Variance analysis of regression equation

P37 5 ¥in%  F{H P
155 1Y 1619.75  179.97 152.70 <C0.000 1
A 741.13 741.13  628.83 <C0.000 1
B 144. 50 144.50 122.61 <C0.000 1
C 15.13 15.13  12.83  0.008 9
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