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Kinetic Characteristics of Cd"~ Desorption in Minerals and Soils under Simulated
Acid Rain
WANG Datrchang ,JIANG Xin ,BIAN Yong rong ,GAO Hong-jian ,JIAO Wermrtao
(Institute of Soil Science ,Chinese Academy of Sciences ,Nanjing 210008 ,China)
Abstract : The kinetic characteristics of Cd>* desorption in minerals and soils under simulated acid rain were studied by using the flow-
stirred method. It showed that Cd*" desorption could be described by first- order kinetics . Percents of desorption amounts of Cd®* cal-
culated were 70 % ~ 100 % in red soil and goethite , and 25 % ~ 50 % in latosols and kaolinite . Parabolic diffusion could describe cd?t
desorption kinetics in latosols and not suitable for red soil and goethite and kaolinite . Cd’>* desorption, regarded as a heterogeneous
diffusion in minerals and soils , could be fitted by Elovich equation more than Parabolic diffusion and t wo constant equation. Cd® " des-
orption could be divided into fast reaction and slow reaction. Except for latosols, fast reaction would be over during 60 min and be
close to quasiequilibrium . Adsorption forms of Cd** in soil surface could be exchangeable and specific . Fast reaction was relative to
easily desorbed Cd’>* . The affinity of edge hydroxyl to Cd*" would lead to the difference of Cd>* desorption rate and amounts . In-
crease of pH value in effluent indicated H + consumption in the processes of Cd** desorption .
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Table 1  Basic properties of soils tested
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(H,0) (KC) /gokg™' /g'kg™' /g°kg™' /cmol kg™ ' )
2+ . .
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Fig.1  Sketch of a continuous-flow-stirred kinetic device LCd”
Lang muir 2 cd*t
(3)Ccd** cd** ( mmol/ kg) (28.79) > (7.42) ;
: 25T ( ), 2 cd** ( mmol/ kg)
10:1¢( 50: 1) 0.1.0.2.0.4. (9.23) > (3.69) .
0.6.0.8.0.0 mmol/L cd” , 24 h, Freundlich

Cd2+ , Cd2+ ,



4 119
g = Kic'/" (2) 2.2 Ccd”
Ke 1/n 2 2.2.1 cd”
cat K; ( mmol/ kg) cd** ( 3) 3 0
(37.24) > (5.06) ,2 cd” cd* ,cd*t
K (9.46) > (3.06) . , ;@
Lang muir Freundlich cd®” , ; ®@cd”
2 2 b
(R 0.922 ~0.998, , cd’ ,
Freundlich cd” , 40 ~50 min
3.0 — 20 —
[ o pH4.5(0.8) T
25+ 4 st ® pH3.5(0.8)
20 1 orgTT QT
- Pete]
B PR N 0T
1.5+ /6 'K‘—K’-. 1.0 |- . g
Lory o i’/A o7
T T 0sto &
2 05 Yo A pH4.5 (0.6) & pH3.5 (0.6) 8
3 g o pH4.5(1.0) e pH3.5(1.0) 3
g 0 ! ] L L 0 { L ] ] ] ]
-~ 60 120 180 240 0 30 60 90 120 150 180
.,
= 3
I3
& 25
-}
6]
2.0
1.5
1.0
05 A pH4.5 (0.6) a pH3.5(0.6) A pH4.5(0.6) 4 pH3.5(0.6)
o pH4.5(1.0) e pH3.5(1.0) o pH4.5(1.0) e pH3.5(1.0)
0‘ L L L ] ] 1 1 1 1 1
30 60 90 120 150 180 30 60 90 120 150 180
I5HA] /min
3 Ccd*
Fig 3 Kinetics of Cd*" desorption
cd? , , b
2. .
cd* ,Cd** cd? (R» 0.7~0.8,
, ( ) cd” 0.99, cd”
, cd** ( %) .
cd*t 70 %, , Elovich
100 % cd” cd”
25 % ~ 50 %; ,Cd** .Sparks!'®! Elovich
.Cd*"* (75 % ~ , Elovich
100 %) > (70 % ~ 96 %) > (34 % ~ ,
45 %) > (25 % ~ 28 %) . Frendlich ,
(k) cd’* , :
K ,Cd*” c
2.2.2 Cd*" pH



120 25
2 Cd2+ 1)
Table 2 Paramerts of Cd*’ desorption kinetics
Elovich
In(1 - g/ ge) = - k't qo=a+ b2 g=a+ bint g=at’
qe v / %
/ 1o kg™ ! . 2 2 2 2
/ mmol* L~ " pH mmotXg q %102 ’ XIOO‘ R b R b R b R
/mmol'kg'1
0.6 4.5 1.97 1.69 2.00 85 .8 0.992 0.12 0.973 0.46 0.998 0.41 0.985
1.0 4.5 2 .84 2.15 2.00 75 .7 0.992 0.14 0.969 0.56 0.997 0.39 0.984
0.6 3.5 1.97 1.95 5.58 99 .1 0.996 0.13 0.741 0.33 0.930 0.21 0.905
1.0 3.5 2 .84 2 .83 4.78 99 .7 0.998 0.20 0.797 0.61 0.948 0.24 0.918
0.8 4.5 5.62 1.40 1.3 25.2 0.998 0.11 0.985 0.41 0.985 0.62 0.991
0.8 3.5 5.62 1.58 2.3 28 .1 0.966 0.13 0.996 0.43 0.985 0.45 0.999
0.6 4.5 23.6 16.7 5.85 71 .0 0.996 1.15 0.790 3.03 0.977 0.20 0.962
1.0 4.5 29 .4 25.7 5.74 87 .3 0.998 1.77 0.783 4.77 0.968 0.21 0.950
0.6 3.5 23.6 19.2 5.50 81 .2 0.997 1.33 0.801 3.68 0.972 0.22 0.954
1.0 3.5 29 .4 28 .53 8 .31 96 .9 0.999 1.81 0.675 4.94 0.916 0.19 0.882
0.6 4.5 3.61 1.22 6.13 33.8 0.991 0.10 0.820 0.24 0.970 0.22 0.955
1.0 4.5 5.43 2.03 4.19 37 .4 0.994 0.17 0.876 0.52 0.967 0.31 0.934
0.6 3.5 3.61 1.71 9 .91 47 .4 0.994 0.12 0.697 0.21 0.982 0.13 0.978
1.0 3.5 5.43 2 .44 6.57 44 .9 0.996 0.19 0.805 0.44 0.980 0.20 0.968
1)a,b R (a=0.01,R>0.798 ~0.735 ,n=9 ~14) ,t g £( min) (mmol/kg) , e
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