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Table 1 Kinetic parameters for HCHs adsorption on nano-organic montmorillonite

HCHe h—Fsh 1% PRSI R

ky/min ™! R? ky/(gemg~lmin~') R?
a-HCH 0.2682 0.9973 0.0173 0.9558
y-HCH 0.0537 0.9281 0.1502 0.9633

6-HCH 0.0786 0.8677 1.9188 0.9991
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Fig.2 Adsorption isotherms of HCHs on

nano-organic montmorillonite
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Fig.3 Adsorption of HCHs on nano-organic montmorillonite in the presence of varied CaCl, concentrations



25

L

e

g

1478 52N

2.4 Bl Jyee I R AR
HCHs TEAAA LS L A gl 2 i 2 AP 4 Brzn 12 b 5 BEAS B PA | -5 0% B S 38 A X 17
W J2— AR L 4 5 S S0 I T4 24

025 -
—&— 7-HCH
020 |- —o— o-HCH
—A— B-HCH
T, 015
-
&n
£
= 0.10 |-
ST
kk!ti .
0.05 |-
BEB—gf gy = a~
B~
0 | 1 1 | |
0 5 10 15 20 25

t/h

4 HCHs 7E4AAT HLSE I - P i) fif e 3 ) 2 il 25

Fig.4 Kinetic curves of HCHs desorption on nano-organic montmorillonite
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Table 2 Retentions and hysteresis index of HCHs on nano-organic montmorillonite with different initial concentrations

a-HCH y-HCH 5-HCH
PR, R WURRN|  WREES  WEER WRRN|  WlEE, R R RN
(mg-L™") % H (mg:L™") % H (mg:L™") % H
0.032 90.5 0.095 0.037 89.6 0.104 0.0385 97.6 0.024
0.052 91.0 0.090 0. 066 91.0 0.090 0.0555 97.6 0.024
0.089 92.6 0.074 0.117 92.8 0.072 0.0915 97.4 0.026
0.111 90.1 0.099 0.144 90.7 0.093 0.1145 97.2 0.028
0.186 93.2 0.068 0.238 93.9 0.061 0.1940 97.5 0.025

2.5  Ca®" YR XS Y 0

K3 HNHEIE Ca® " MREEXS HCHs TEQURAT LGN L il o 280 H B9S2 . 45 RS W], B Ca®* ¥k
JE RV T R R H BT R AR B H AR AT R B — S M L, B Ca® MR BB
H  yien oy JE NI FRIN , Hy gy WIS N X LG 3 Bl S A K FEARTE] Ca® " MREET Hy o 550/,
e LG f T 3 T AL TR VR A 2 [R5 BH AR 5 R Y.
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Table 3  Effect of Ca’* on the hysteresis index of HCHs desorption on nano-organic montmorillonite

Stk @]ﬁﬁ?{q{;@lj/ CaCl, #¢EE/ ( mol-L™")
(mg-L™") 0.00 0.01 0.03 0.08 0.10
0.032 0.095 0.059 0.079 0.099 0.042
0.052 0.090 0.089 0.090 0.097 0.070
a-HCH 0.089 0.074 0. 066 0. 089 0. 107 0.058
0.111 0.099 0.063 0.082 0.114 0.069
0. 186 0.068 0.054 0.061 0.067 0.058
0.037 0.104 0.067 0.081 0.100 0.034
0. 066 0.090 0.087 0.083 0.090 0.047
y-HCH 0.117 0.072 0.062 0.076 0.091 0.041
0. 144 0.093 0.061 0.075 0.089 0.050
0.238 0.061 0.049 0.053 0.057 0.041
0.039 0.024 0.016 0.014 0.011 0.008
0.056 0.024 0.027 0.020 0.011 0.009
8-HCH 0.092 0.026 0.019 0.021 0.011 0.006
0.115 0.028 0.017 0.022 0.014 0.008
0.194 0.025 0.013 0.014 0.009 0.007

3 45iE

PERAWFE I EXT a- y- S-HCH PRI B II7E 1 h PSERL,24 h iR 20 I, 38755 th — 9 sh
TR R EIRT 0.95,3 R MR b, KANT N k, <k, <ky. W2 250 F )2 WK 455 BET
S, ANBERH Langmuir F1 Freundlich W FAF IR 7B 4A . GUOKA ML A P S & 2 450 K
e A B AN FLUE SR B G X W B AT S R RE ). AR R G W ARk S B B A IR 2R A AR Ak, X
HERATVE R S 1R Y.

Y AKA WS i+ % HCHs B WA 1] 8 24 b 350 HCHs W0 8A B 88N, 40 KA HLS2 A+ %
HCHs ff-4 i 5 s AR R KT 89. 6% ;% 6 MR Eia e KT 97.2% , "l fE
& S AR 2 ()47 BH 5. HCHs ZEZ8 KA HLZE B+ i Wi IS R AN T 0.7, W B T A T 306 0 B
FHT HCHs 75 4 (934 B A 5 38 B R T5 34 BEE Ca® " WREEI N, H e H 3yop SEU8/N I I FEB/ )N
Hy oo WK DB N 5 Ca® M BEAR RIS, 3 A SFAG R T H, o /0, P REARLSE: BT 3R HT 4 FH A 23 ) 457 B350
.
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Adsorption and desorption of HCHs on nano organic montmorillonite

XU Min' ZHANG Gangya™®

(1. School of Chemical and Environmental Engineering, Shanghai Institute of Technology, Shanghai, 201418, China;
State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing, 210008, China)

ABSTRACT
Sorption/desorption of a-.y-.8-HCH by nano organic montmorillonite and the effect of Ca’* on sorption/

desorption were studied. Both sorption and desorption reached equilibrium in 24 h. The kinetic reactions of

HCHs on nano organic montmorillonite were fitted well with the pseudo second-order equation. The Freundlich

and Langmuir isotherm equation models could not be used to describe the sorption of HCHs on nano organic

montmorillonite. The results of adsorption isotherm were influenced by the Ca®* concentration. Desorption

experiments show retentions of HCHs on nano-organic montmorillonite were on the rise as the initial

concentration of HCHs increased. Retention of -HCH was the most stable. The hysteresis index ( H) of HCHs

on nano-organic montmorillonite was less than 0.7, so the sorption of HCHs on nano organic montmorillonite is

irreversible. The hysteresis index (H) was effected by Ca’* | but it does not follow a single liner rule.

Keywords: nano organic montmorillonite, HCHs, Ca’* , sorption, desorption



