40 5 Vol 40, No. 5
2003 ACTA PEDOLOGICA SINICA Sep. , 2003
%k
= B /EI,Z A E‘El \;}%ﬁpﬁﬂéz
e Z 1 7 2 R B
(1 , 430070)
(2 . 310028)
) G ,
Qi b ”
cd ,
pH 2 8 cd - -
Cd
Ka KNO,
S153 4
[1~ 4]
McBride R
Cu®* Cd* Zn™ PB* 31 Chubin
Cd* [6]; Ellot
Cu2+ ZY12+ sz+ [7] i
[8] , ,
(
( , Cd
1
11
(0~ 20 cm)
3 , ) ( 456)
1
o (49971050)
: 2002- 01- 08; : 2002- 08- 07



732 40

1

Table 1 General characteristics of tested =oils

pH(H,0) CECs.
No. Soil types  Location 2.51 pzC (anol kg™  O.M. (gkg ')  Content of clay (g kg ')

1 7. 06 2.4 20. 20 9.6 482

2 5.60 2.38 10. 76 15.4 343

3 4. 87 3.0 13. 41 17.2 565

4 5.17 2.712 15.26 28.6 280

5 5.0 2.9 13. 69 16.3 261

6 5.08 2.6 17.19 13.3 340

: 200.0 g, ,
0.0l mol L "KNO; 0.8 mmd L~ 'CdCl 4L ,
cr ,40C , 60 , , 789
Cd 2
2 cd

Table 2 Total content of Cd and Cu in examined soils ( mg kg™ ')

Contaminated soils Cd saturated soils
4 5 6 7 8 9
7.77 1.63 1.0 196. 9 257.7 232.8
12
Cd : ,
0.0l mol L”"KNO; pH  5.50 0O~ 20 mmol L™ ' ( ) , 1: 20,
25+1 C 4h , (AAS) Cd ,
pH Cd : ,
0.01 mol " ' KNO3 pH 2~8 0.5 6mmoll™! ( ) , 1: 20,
25+1 C 4h ,
Cd : s
0~ 0.4mol L”"KNO3(  KC) pH 5.50 2 mmol L™’ , 20, 25%f1°C
4h ,
2
21 Cd
Cd 3 (0~ 20 mmol L™ 1),
3 Cd s s
789 Cd 0.1 66 mmol L7,
Cd 0105 05mmol ™" , , Cd
(0. 1lmmd LY Cd
(2.1 ), 22mmol L™ !, Cd
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Table 3 Cd desorption mate influenced by organic acids n Cd saturated sols (%)

7 Soil No. 7 8 Soil No. 8 9 Soil No. 9
Concentration of
organic acids( mmol L™ 1)

Tartrate Citrate Tartrate Citrate Tartrate Citrate

0 5.73 5.73 10. 88 10. 88 4. 16 42.16
0.1 3.66 3.72 10. 30 8.27 41. 24 43.03
0.5 3.70 3.95 7.74 6.93 33.28 36.83
2 3.86 .25 5. 81 43.82 4. 11 54.34
6 4.77 71.35 2.40 @. 55 19. 8 76.30
10 9.74 78.22 7.32 6. 03 30. 8 78.74
15 14. 55 82.74 18. 68 70. 35 4.9 79.19
20 14. 84 85. 86 22.90 70.71 38. 07 79.36

4 Cd

Table4 Cd desomption rate influenced by organic acids in contammated soils (%)

4 Soil No. 4 5 Soil No. 5 6 Soil No. 6
Concentration of
organic acids( mmol L™ 1)
Tartrate Citrate Tartrate Citrate Tartrate Citrate
0 15. 4 15.44 26. 00 26. 00 21.30 21.30
0.1 13. 38 14.93 18. 40 19. 63 2. 12 16.57
0.5 11. 80 12.10 17.18 13. 50 2. 12 10.65
2 9.52 38.61 13.50 45. 40 16. 92 37.87
6 5.8 51.48 17.18 56. 44 2. 12 47.34
10 13. 13 54.83 22.09 62. 58 23. 67 54.43
15 17. 76 57.79 24. 54 62.58 28. 40 57.99
20 21. 88 61.26 25.77 8. 71 35.50 62.72
Cd ( 2), , Cd
Cd , Cd
[l Cd , 4 ,
cd 0~ 20 mmol L™ ! ,
) , 456 Cd

62 2mmol L', Cd 0.5 mmol L™,

22 mmol 7', Cd ,
Crstofaro Cu* s s Cu®

[10],
2 ' | (1

,Cd

(1 ) — ad . , 1998
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,S/L , s
; , K* , K* Cd ,
, Cd ,S/L s
Cd >
22 pH Cd
Cd pH 1 ,6 mmol ™!
3 Cd pH 2 8 — — ,
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Cd pH 2 4, 33.8 37.9 , pH 4 6
3 15 ;pH 6~ 8, ( 12 )3 Cd
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:pH 2~ 4 s 3 Cd 35
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Fig. 1 Cuwe of Cd desorption rate at various iitial pH values in Cd saturated soils
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Fig.2 Curve of Cd desorption rate at various initial pH values in contaninated soils

KCl KNOs,
5 Cd
Table 5 Desorption rate of Cd by tartrate n different rupporting electrolyte solutions
in Cd saturated soil and @ntaminated soil( % )
Concentration of electrolyte(mol L~ 1)
Soil No. Electiolyte 0 0. 001 0.01 0.05 0.1 0.4
8 KNO, 3. 14 3.50 5.81 9.65 12.03 17. &4
KcCl 3. 14 3.50 7.39 17.09 24.12 35. 61
4 KNO, 2.9% 3.22 553 9.14 10.16 16. 86
Kd 2.9% 3.86 7.08 16.99 22.65 31.79
s Cd s “« ”
5 KCl1 KNO3,
cr Cd™* NO3 3, cr Cd*
NO3,
3
1. , ( ), Cd
2. pH 2 8, Cd — —
, s ; Cd
pH 2 8 , pH
3 Cd s KCl
KNO3, ar cd* cr
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EFFECT OF ORGANIC ACIDS ON CADIUM DESORPTION FROM SOILS

Gao Yarrzheng"? He Ji-zheng' Ling Warrting?
(1 Depatment of Resource and Ervironment, Huazhong Agricultural Uhersity, Wuhan 430070 China )
(2 College ¢ Emvironment and Resowrces, Zhgiang University, Hangzhou 310028 China)

Summary

Effects of organic acids on Cd desorption fran Cd saturated soils and contaminated soils were stud
ied. Results show: The desorption rate of Cd for three Cdsaturated soils and three contaminated soils
ould be charaderized by valley- like airves with increase in tartrate or citrate concentration. Desorption
rate of Cd was higher under the effedt of citrate than under the effect of tartrate when concentration of the
organic acids was higher than 2 mmol L™ ', Effects of tartrate and citrate on Cd desorption varied with the
initial soil pH value. With increase in iniial pH value fran 2 to 8, Cd desorption rae for Cd-saurated
soils and contaminated soils under citrate declined first, then rose, then declined again, foming a curve
appearing like a lying “S”. During the course a valley and a peak appeared clearly when the concentration
of citrate was at 6 mmol L '. Under the effect of tatrate Cd desorption rate decreased with increase in int
tial pH value from 2 to 8. With higher eledrolyte concentration, the desorption rate of Cd increased,
moreover, Cd desorption rate with KCl eledrolyte was higher than tha with KNOj; electrolyte under the
same electrolyte concentration. What is more, effects of organic acids on Cd desorption remained more or
less the same regardless of forms and concentrations of Cd in Cd saturated soils and contaminated soils,
initial pH value and type of eledrolytes. From the results of this study, it could be concluded that avail
ability of heavy metals was inhibited when concentration of organic acids was low. Contrarily enhanced
availability would be found when higher concentrations of organic acids existed. So it is feasible to control
the efficiency of bioremediation and phytoremediation for heavy metal contaminated soils by using different
types of organic acids under varied conditions.
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