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Abstract: In this paper cetyltrimethylammonium bromide ( CTMAB) modified organobentonite was selected as the representative of organobentonites.
The cetyltrimethylammonium bromide loading amount was equal to 1.0 CEC. Values of the organic-carbon-based partition coefficient ( K,.) for 25 organic
compounds ( including phenols amines nitro etc.) on this organobentonite were calculated. The linear solvation energy relationship model for the
organic compounds adsorption by organobentonites was obtained by multilinear regression analysis to clarify the role of various factors on the adsorption of
organobentonites. The results show that LSER equation could be described as logK,. =0.427 +1.886FE —0.625S +0. 5254 —-2.223B +2.332V  which
shows that the excess molar refraction term (e x E)  hydrogen-bond acidity term ( @ X A) and cavity formation term (v x V) play a positive role in the
sorption of organic compounds from water to organobentonites while the polarity and polarizability term (s X S) and hydrogen-bond basicity term ( b x B)
play a negative role. This is in accordance with the sorption of organic compounds from water to soil organic matter ( SOM) and it indicates that the
sorptive characteristics of organobentonite have similarity to those of SOM. The overall contributions of the five terms to the sorption of the 25 organic
compounds on organobentonites were calculated as: e x E (43% ~93%) sxS( -48% ~ -13%) axA(0~24%) bxB( -75% ~ -11%) v
xV (62% ~115%) . The cavity formation term plays a dominant role in the sorption process.
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1 Introducti
( Introduction) ( Zhu et al. 1997; Yang

et al. 2003) . ( Lo et al.
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2001; 2001) . CTMAB 25 ( 1
( 1998; Brixie et al. 1994) . .
: TOC-V CPH (
Shimadzu ) \D/Max 2550 X (
Rigaku ) . GC-14C (
Shimadzu ) .UVI1100 -
( ) \ZD-85
( Smith et al. 1995; Zhu et al. 2007) . ( ) .CT15RT
( ) -
( Zhu 2.2
et al. 2008; 2003) 100 CTMAB
( Zhu et al. 2003; 60 C 6 h 60 °C
Chen et al. 2005) . 12 h; 60 C
100 .
1:10 CTMAB CEC
( Linear Solvation .0 . 20.5% .
Energy Relationship LSER) 2.3
( SOM) ( Nguyen et al. 2005; Zhu 0.1~0.2 ¢ 25 mL
et al. 2005) ( Shin et al. 2009) 0 ~200 mgeL"'
LSER 25 C (10 h) .
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logK=c+exE+sxS+axA+bxB+vxV(1)
2 ( Experimental) K Ko £
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2.1 ;S
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(CEC) 1.08 mmol-g™! 0.04% . / -
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3 ( Results) 1
31 Fig. 1 Sorption isotherms of organic compounds on organobentonites
25
1 logk,, logK, LSER
Table 1  The calculated logK, , and logK  values of the organic compounds and the interaction terms of LSER
logK,,. LSER
logk,,,
exE sxS axA bxB vxV
1.51 2.83 2.85 -0.02 1.52 -0.56 0.32 -0.67 1.81
2.16 3.70 3.48 0.22 1.73 -0.68 0.35 -0.44 2.09
1.91 2.93 3.16 -0.23 1.97 -0.66 0.03 -0.82 2.21
1.91 3.40 3.54 -0.14 1.98 -0.98 0.41 -0.51 2.21
1.91 3.43 3.44 -0.01 2.02 -1.08 0.43 -0.58 2.21
1.03 2.88 2.88 -0.00 1.85 -0.63 0.58 -1.29 1.94
1.03 2.80 2.91 -0.11 1.89 -0.63 0.61 -1.33 1.94
2 6- 2.61 3.44 3.36 0.08 1.62 -0.49 0.20 -0.87 2.46
2 4- 2.80 4.05 3.95 0.10 1.81 -0.53 0.28 -0.42 2.38
2- 2.69 4.54 4.72 -0.18 2.87 -0.68 0.32 -0.89 2.67
1.08 2.64 2.56 0.08 1.80 -0.60 0.14 -1.11 1.90
1.72 3.62 3.29 0.33 2.00 -0.71 0.16 -0.78 2.19
2.02 3.72 3.46 0.26 2.23 -0.86 0.16 -0.80 2.31
1.47 3.12 3.36 -0.24 2.26 -1.07 0.21 -0.78 2.31
1.47 3.38 3.22 0.16 2.30 -1.19 0.22 -0.84 2.31
0.74 2.40 2.39 0.01 1.87 -0.94 0.26 -1.49 2.27
N- 1.62 3.06 3.02 0.04 1.79 -0.56 0.09 -0.96 2.23
N N- 2.17 3.26 3.22 0.04 1.80 -0.53 0.00 -1.04 2.56
1- 2.25 4.57 4.39 0.18 3.15 -0.79 0.11 -1.27 2.76
3.17 4.28 4.47 -0.19 2.53 -0.58 0.00 -0.44 2.53
1.81 2.71 2.83 -0.12 1.64 -0.69 0.00 -0.62 2.08
0.92 2.32 2.47 -0.15 1.51 -0.54 0.17 -1.24 2.15
1.71 2.48 2.51 -0.03 1.55 -0.63 0.00 -0.87 2.03
2.54 2.98 2.93 0.05 1.13 -0.33 0.00 -0.31 2.01
2.36 3.05 3.15 -0.10 1.64 -0.69 0.00 -0.62 2.40




1022

31

3.2 3.3
lOgKO\V 2
( Liu et al. 2005; VIF
2007) 1 logkK.,. (3) E Vv
logK.,. (r=0.690 p =0.000).
logK,. =1.883 +0.737logK, (2) ( Vitha et al. 2006; Gritti
(n=25 R, =0.520 SE=0.433 F=27.007 p= ¢ al. 2001).
0. 000) VIF 5.0
n ; Riu ; SE (3) 3
 F O F- P p +0.3
lOgK()(f IOgK(]‘V
2 (3)
( VIF)
Table 2 Correlation coefficient matrix and the variance inflation factors
LSER - . .
of equation ( 3)
B E S A B 14 VIF
25 logK,, E  1.000 2.869
E.S\A.B.V S 0.458  1.000 1.398
LSER A 0.089  0.277  1.000 1.416
logK,, =0.427 +1.886FE -0.625S +0.5254 - B 0.192  0.070  0.236 1.000 1.109
2.223B +2.332V ( 3) Vv 0.690 0.163 -0.293 0.009 1.000 2.581
(n=25 Ri‘,j =0.923 SE=0.173 F=58.828 p-=
0. 000) “r
[ |
03 |
R?(lj B .I
logK, LSER 02 T . .
01 - [ ]
( 3) % 0 [ L m | I .I. |- .I I | I | l
logK 1. L [] w5 T30 %5 40 45
2 -01 | am  m logko THfH
- [ ] [ |
-02 |- = "
B " .
50 0 r
I = -04 L
45 gy
B 3 (3)
m 40 L] Fig. 3 Residual analysis of equation ( 3)
= -
"% — 113 ”
2T . (3)
<30k " Jackknife
- z 30 (3)
25 w ™ 2 2
B 25 25 Ry 25 Ry
20 ] | ] ~| ] ~| ] | ] | ] ] 0910 ~094O
2.0 25 3.0 35 4.0 45 5.0
logK o SEHRAE ( 4 0.923 (3) 0.923
2 logk,. ( 3)
Fig. 2 Plots of observed vs predicted logK . values
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Fig. 4 The frequency distribution of adjusted correlation
coefficients square in equation (3) using the leave-one—
out method
4 ( Discussion) ISER ISER
25
. 1. exE oxV
LSER (3) sXS bxB
axA
— . eX
(E) . E(43% ~93%) sxS( -48% ~ -13%) axA
(A) (V); (S) (0~24%) bxB( -75% ~ -11%) wvxV (62%
(B) . ~115%) .
Nguyen  (2005)
LSER
logK,,=(0.14 £0.10) +(1.10+0.10) E-(0.72
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LSER EA V B
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. b
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( Sposito et al. 1999) .
5 ( Conclusions)
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