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Effect of the Freezing/Thawing on the Soil Cadmium Adsorption Characteristic
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Abstract Cadmium adsorption isotherms and kinetics adsorption isotherms of freezing/thawing soil under different treatments were carried
out using brown earth. The condition of the freezing/thawing cycles was adopted as the temperature of freezing and thawing being —30 °C and
30 °C, respectively; Both freezing and thawing were lasted for 12 h. The results indicated that the soil cadmium adsorption initially increased
and then decreased with the soil water content increasing; Both the cadmium adsorption amount and the adsorption rate increased with freez—
ing/thawing treatment; The cadmium adsorption isotherms for the experimented soil was preferably stimulated by Henry modal Y=a+klg C
and Temkin equation lg Y=lg k+1/alg C , and the cadmium kinetics adsorption isotherm for the soil was preferably stimulated by the equa—
tion of In S=A+Bln ¢, S=A+Bln t and S=1/[A+Bexp -t |.

Keywords freezing/thawing; cadmium; adsorption

70% 50%
98% . B, 20a
[1-2
fe
2010-12-31
9737 2004CB418504
20101094 °
1979—

. E-mail zhanwanglv1979@163.com
* E-mail ylzsau@163.com



2011 6

1104
(78l 1.2.3
70% W3
0.3.6
1.000 g 100 mL 50 mL
30 mg L' Cd NO; , 25+1 C
10.20.30.60.120.240.480.720.1 440 min
1
1.1
2010 7 0~ 2
20 ¢cm 2.1
20 2.1.1
1. 1
1.2
1.2.1
50 ¢
10% W1 40% W2 .70% W3 .100% W4 .
120% W5 .
. - 12h-12h - -30 C
-30C 0 FO .3 F3 .6 F6 . 1
15 B 100% . 120%
3
1.2.2
3
1.000 g 5 100 12l
mL 1:20 Cd* 3d-3d Cd**
Cd NO; , Cd** 5.10. CdCl, 12 h-12 h Cd**
20.30.50 mg - L. 0.01 mol- L™ CaCl, 20 mL Cd NO; ,
180 -min™ 2h B3 pH
251 C 22 h 4000 r-min™
10 min Cd* pH
C . Cd* 1
Cmg-kg =CE000
Co— Cd* mg- L~ 40%.70% W2.W3
W— 100%.120% W4.W5
1
Table 1 Physical and chemical properties of the tested soils
1%
oit fe ke fomol ke fmg kg 0.02~2 mm 0.002~0.02 mm <0.002 mm
6.4 155 124 420 28.0 30.0
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Figure 1 The cadmium adsorption isotherms for the studied soil
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° Figure 2 The cadmium kinetics adsorption isotherm for
the studied soils
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Table 2 Regressed isothermal adsorption equations and their correlation coefficients
Henry Y=a+k,C Temkin Y=a+klg C Freundlich lg Y=lg k+1/alg C
kq a r k a r k a r
W1 7.464 14.483 0.924 0* 286.8 178.8 0.982 5%* 2.148 8 0.685 7 0.927 7*
10.584 2.950 2 0.957 5% 391.92 268.89 0.984 9** 25415 0.677 0 0.891 8%
w2 9.381 4 11.751 0.951 0* 361.65 261.91 0.995 9** 5.030 3 0.445 8 0.901 0*
11.575 14.714 0.965 0** 421.85 295.57 0.999 9** 14.253 0.371 8 0.817 1
w3 9.322 7 13.302 0.962 0** 348.96 248.25 0.987 5%* 2938 3 0483 1 0.911 0*
12.33 27.304 0.978 9** 448.88 330.39 0.995 4% 1.046 4 0.560 2 0.923 0*
W4 8.023 6 6.808 9 0.928 2% 299.49 175.84 0.909 3* 2.004 9 0.677 9 0.948 1*
17.275 3.022 1 0.992 0** 558.64 416.0 0.987 9** 1.167 6 0.542 8 0.930 5%
W5 5.225 4 4430 1 0.795 2 250.42 149.86 0.897 5% 5.857 3 0916 3 0.859 5
9.842 7 13.254 0.926 9* 37741 245.49 0.986 0** 1.916 0 0.631 8 0.845 2
Y mg- L' € mg- L' ka ka mg- L1
0.01 * 0.05
3
Table 3 Regressed kinetics adsorption isotherm equations and their correlation coefficients
InS=A+Bln t Elovich S=A+Bln t S=1/[A+Bexp -t |
A B r B r A B r
FO 2.180 0 0.076 7 0.704 0* 154.36 27.537 0.697 9% 5.35%107 2.66%10° 0.846 7**
F3 2.357 8 0.121 3 0.944 6** 233.95 68.408 0.939 9%** 3.28%107 2.41%107 0.935 5%*
F6 26123 0.012°5 0.864 8** 412.62 58.650 0.876 5%* 2.14%107 6.12*%10™ 0.810 5%*
ok 0.01 * 0.05
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