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1 —
0.25 mm \ ( CdCly) Cd 100 mg kg™ ', ,
1.00 g 100 ml I 20 . 298 (%0.5 K
1h , , 0. 01 mol L™ ' NaNO;3
:0,0.1,0.2,0.3,0.5,1.0,1.5, 2.0 mmd L' C 100 mg L7
0.5 mmol I” ' L8l
1.00 g 100 ml , L20
, 0.5 mmol L' 0.01 mol L™ " NaNO, Cd 40 mg L™
, 298 (£0.5 K , 510 20 40 60 120 360 720 1 440 min,
, 2000 rmin~ ! 3 min, N s
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0.lmmol s 80% =
4x 10" °x 20
= 80% ,
100x 10 © v
EDTA  DTPA'® ,
1 ,
0.1 mmol 17! s s
R (x, mmol L~ 1)
(y,hg ml™ 1 ty= @’ b+ e+ d s R* 0.8
cy=0.084 35~ 0.335 122+ 0.562 6x+ 0.041  R’= 0.976 5
iy=0.218 9x°~ 0.875 0x%+ 1. 134 2v+ 0.036 R’= 0.984 9
1y =0.087 3x°= 0.307 652+ 0.399 5x + 0.052 R*= 0.893 0
iy=0.075 75— 0.279 952+ 0.398 55+ 0.039  R*= 0.946 6
ty=0.146 83— 0.563 4x’+ 0.755 4+ 0.040 R’= 0.9749
y=0.073 357~ 0.289 9x%+ 0.451 5x+ 0.052 R’= 0.9325
s 0.1~ 1 mmol L™ s
2 1 C
> > > (1
, 4%~ 12%,
() ; 1 ,
pH , ,
) pH )
p , )
pH
Table1 pH values of equilbrium solutions a different concentrations of organic substances
Conc. of organic substances
Treatment 0.5 mmol L™ ! 1 mmol L™ ! 2mmol L'
« ) 6.85 6.72 6.75
4.12 3.95 3.87
4.48 4.28 3.98
4. 60 4. 34 4.20
EDTA 4.8 4. 43 4.18
DI'PA 4. 80 4.26 4.15
4.78 4.21 4.07
4.63 4.52 4.43
4.41 4.35 4.21
22
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EDrA 23. 8% ~ 26. 3%, 25. 4% ; DI'PA
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Fig. 2 Kinetics of Cd adsorption by purplish soil at the presence of diff erent

organic substances
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2.2.2 Elovich
(r) (SE) R r
» SE ’ ( 2) 2
s s Elovich
2 (r (SE) (298( £0.5) K)

Table 2 Correlation wef. (r) and standard error ( SE) of four kinetic equabns for cadmium adsorption

. . E]O'\/i(h . . Parabolic diffusion
Treatment | Fmsi—(iﬁlez' eqilatlon Elf)V_lCl’l equation D)ublf,k _constant equation equation

og(1- S,/S,)=a- kt S;= a+ blnt logS = log a+ blogt S/S.= R\ C

R sE? r SE r SE r SE
0.907 3 0.215 0.9343 4.148 0.920 6 0. 003 0.788 1 0.010
0.7313 0. 375 0.8483 8.514 0.841 2 0. 006 0.4 8 0.017
0.833 0. 443 0.9532 6.884 0.949 4 0. 005 0.839 0. 020
0.908 6 0.316 0.9%0 3 8.934 0.953 3 0. 007 0.820 0.027
0.49 3 0.673 0.9278 16.053 0.927 7 0.011 0.763 8 0. 041
EDTA 0. 667 5 0.268 0. 900 4 0.962 0.868 2 0. 001 0.730 8 0. 003
DTPA 0.960 5 0. 0 0.795 8 1.831 0.846 3 0. 002 0.816 0. 003
0.74 8 0.431 0.932 6 5.393 0.930 9 0. 004 0.7827 0.015
0.8208 0. 902 0.8910 4.692 0.887 7 0. 003 0.86 0 0. 007

1)paos= 0. 632, poo= 0.765 n= 10;2)SE

2.2.3
) 90% (90% Sn) ,
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190% lequs 3 ’ 90% 10 min .

, EDTA  DTPA .

3 90%
Table 3 9% of adsobing equilibrium and is time needed calculated by a double omstant equation

0%
Maximum amount of Time needed for 0% of Time for establishment of
Treatment Cd adsorbed at adsorbing equilibrium adsotbing equilibrium
equilbrum( S, , Mg g™ ) 9oz (min) t oqu (min)
C ) 705 2.5% 107 * 249
680 5.03 507
626 1. 11 465
686 7.91 787
675 821 846
EDTA 518
DI'PA 529
630 3.4x 1072 428
676 1.4x 1074 654
23 -
2.3.1 s 3
3A , : DIPA 2EDTA>
> > > > > , 200 Ug ¢ !, ( )
s ( ) :86.3%,55.0%, 51. 2%,
69.1% ,72.4% ,75.6% ,80.6% ,83. 2%  85. 0% s
Lamgmuir Freundlich
Lamgmuir : S= % S . Sn , K , C
Freundlish :S= K" K n
, Lamgmuir
s EDTA  DTPA Freundlich
( 3b) r 0.90~ 0.99 5% 1%
Freundlich 4 4 R s
n , k n
R EDI'A  DTPA n 2 ,
n ( , 2.1 )

0.5mmol :Y¥(%)=27.83n- 27.96  r= 0.929 " (ro.a= 0.834)
1 mmo :Y(%)=28.37n- 28.20 r=0.9775"
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2mmd :Y¥Y(%)=30.15n- 28.97 r=0.9731""
4 Freundich
Tale 4 Constants of & and n in Freundlich equaion for cadmium adsoiption by purplish soil
( )
. . . . EDTA DIPA .

Constant Control Oxalic Citric Tartaric Salicylic Humic Fulvie
K 120. 22 67. 482 8.91 94.77 106. 55 0. 043 0. 078 13.68 25.06
n 0.9142 1.0510 1. 6188 1.0134 1. 0235 3.319 3.8958 1. 5667 1. 4169
-
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Fig. 3 Adsorption sotherm of Cd at the presence of different organic substances
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Fig. 4 Desorbing rate of Cd in purplsh soil at different absorbing amount
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EFFECTS OF SEVERAL ORGANIC SUBSTANCES ON THE SOLUBILITY
AND ADSORPTION- DESORPTION BEHAVIORS OF CADMIUM IN
PURPLISH SOIL

Wei Sh+ giang  Mu Zht jian  Qing Chang-le
( College o Resources and Erwironment, Southwest Agricultural Unwersity, Chongqing 400716, China)

Summary

The effeds of several organic substances, including natural humic acid and fulvic acid, atificial
chelating agents EDTA and DI'PA, and four simple organic acids on the solubility and adsorption-desorp-
tion behaviors of purplish soil for cadmium were studied. Results showed that all the organic substances
tested significantly promoted the solubility of cadmium from the purplish soil, with a magnitude sequence
of EDTA 2DTPA > citric acid> humic acid> aalic acid> fulvic acid> tartaric acid )salicy]jc acid.
These effeds were atributed to their comprehensive influences on the adsorption and desorption of the soil
for cadmium. Organic substances remarkably inhibited the adsorption of purplish soil for cadmium. The
sequence of the inhibiting effects was as same as their influences on cadmium dissolubility. Desorption
charaderistics of absorbed cadmium were also altered by these organic substances. At the presence of or
ganic substances the adsorption kinetics of purplish soil for cadmium was best fitted by the double-constant
equation, and the curves of isothemal adsorption was best desaribed by Freundlich equation. The adsorp-
tion constant n in Freundlich equation was well correlated wih the dissolving rate of cadmium.
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