28 3 Vol 28 Na 3
2009 5 ENV RONM ENTAL CHEM ISTRY M ay 2009
Cd, Cu, Zn
*
BAE"" % #' 3R#E’> Anne PROBSI’
(1 , 410004 2 ,  410083;
3 . 31400)
2 2 s
Cd Cu Zn s . s
Cd Cu Zn s Zn> Cu> Cd s
B 3 N Cd
, Cu ) Zn
9 9 3
Cd> Zn> > Cu 26% — 1o Cd 11% — 68% Zn s
9% Cu . , 3 H*
; Cd Zn TOC , Cu TOC
) , ; Cd Zn
, H
2 2 ,
Cd CU, Zn )
1
1.1
A B. ) 20 an, 3
, 2mm 1.
1.2
(PVC 65 an, 7 an) R R 40— 60 an
1. 1kg 20—40 en 1.0 kg 0—20 an 1. O kg
20 an,
s 100 m 1 Cd Cu,
Zn 200mg , 15d
2008 6 25
* (20677080); (PRA E 006-04); (2006180)

liaobh1020@ 163. can

, Email



344 28

1
Table1 Bask physicochan cal property of the tested red soils

Jan pi o (g0 kg!) (mg* kg™ ')
(g kg'') (amol kg'') ALO; Fe 04 Cd Cu Zn
0—20 47 21. 99 10. 06 14 40 2.25 3. 44 .23 3299 243.5
A 20— 40 4.97 18. 46 10. 32 1175 2.31 3. 44 107 2101 277
« ) 40— 60 4.8 16. 10 10. 09 12 47 2. 14 363 071 2242 276
0—20 4.4 20. 87 11. 63 12 54 1.74 5.78 1.87 21.22 289.4
B 20— 40 4.5 5.26 9. 46 10 95 2.48 3.83 1.40 17.93 300.8
: ) 40— 60 4.57 4.54 9. 41 12 32 2.44 355 0.74 18.56 289.0
“], ( 2), AR3
, AR2 ., AR1 ( ) . ,
, 16 h 30t5mle b, 8 h.
495 m] 60 d 10 ( 1500 mm
50% ) 6 1 2.97L ( 1 )
s 3
2 ikl (Mmok T')
Table2 pH values andmajr ion concentratons of sinulated acid min(Hmol T ')
H Ca?* NH ; Mg K* Na* 07 NO3 cr
AR1 5. 74 0 0 0 0 0 0 0 0
AR2 4.5 52. 40 57. 50 4.94 729 13.70 80. 65 20. 81 21. 06
AR3 37 69. 86 76. 67 6. 58 972 18.26 107. 50 27. 74 156. 39
2
2.1 Cd Cu Zn
1 , , Cd ;
, , Cd B Cd A,
, B Cd A Cu Zn Cd
, pH . A Cu
Cd 3.3—4.3 , B 2.7—3.9 , Cu
Cd .Zn .2—2. 2mg , Cd Cu
, B Zn A. Zn Cd Cu s
B Zn A (1) .2 3 AR3
(pH 3.78) > AR2 ({ 4.56) > AR1 ({H 5.74) , Cd Cu Zn
( H )
2.2 Cd Cu Zn
Cd . 2 , s Cd
, A Cd ( Cd + 200 mg
Cd) 2% —61%, B 5% — 7% , e Cd
ARL, AR2 AR3 Cd A Simg 75mg 123 mg
B 105mg 126mg 153 mg B Cd A. ,
Cd , ,

( A R'=0.72—0.97 B R'=0.97-0.99 n=10 Roo= 0.585) .
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Fig 1 Release chamcteristics 0of Cd Cu and Zn fran the natural red soils under smulated acd ran
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Fig 2 Rekase chancteristics of Cd Cu and Zn fran the contan nated red soils under smu lated acid rain
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RELEASE CHARACTERISTICS OF Cd Cu AND Zn FROM THE
NATURAL AND CONTAM INATED RED SOILS UNDER
SIMULATED ACID RAIN

LHO Bohan'  ZENGMin'  GUO Zhaohui  Anne PROBST”
(1 College ofR esources and Envirooment CentralSouthU niversity of Forestty and T echnology, Changshg 410004 Ching
2 Deparment of Environm ental Engineering Central South University Changsha 410083, Ching
3 Laboratoire desM canimes et Transferts en G ologie CNRS-RD-Unwersit Paul Sabatier UMR 5563, 14 A venue Edouard Belin,
31400, Toubusy France)

ABSTRACT

Release characteristics of Cd Cu and Zn fran red soils under acid rain and the related nfluencing factors
were studied and differences in heavym etal release fiun natural soils and contan nated soils w ere can pared in
this paper through a leaching experment of smulated acid ran for o natural red soils and wo contan nated
red soils The results ndicated that n the natural red soils release 0fCd, Cu and Zn ncreased lnearlyw ith
increasing leaching amounts of sinulated acd rain and the accumulative anounts of released heavy m etals
increased w ih mncreasng acidity of acid ran, show ng a sequence of Zn> Cu> Cd. There existed sign ificant
linear relatbnships between Cu or Zn release and Cd release. In the contan nated soils however Cd release
increased bgarithm ically w ith ncreasing leach ng anounts of smu lated acid rain butCu rekase increased still
in a linearway. Zn release was a linear patter when weak acid ran was appled but a logarithm ic one when
strong aci rain was applied. There were non-lnear relationsh ps among releases of Cd Cu and Zn. The
release sequence of heavy metals n the contan nated red soils was Cd> Zn> > Cu. About 26k —76k of
external Cd and 11% — 68% of extemal Zn were re kased through leaching of acd ran, butmore han 9% of
external Cuwas absorbed by the soils. M eanw hile accumulative release amounts of these three elenents were
all sign ificantly logarithm ially related toH" accumulative anounts n the leachates but only those of Cd and
Znwere also logarithm ically related to TOC ( total organic caibon) accumulative amounts. The relatbnships
beween Cu release and TOC release were a powver pattem. For the natural red soils possibility of aci rain
stmulatng heavy m etal contan nation was little due to a snall release anount of heavy metaly for the
contan inated red soils however a great anount of heavy metals especially Cd and Zn were released under
acd rain and contam nation w ith heavy metals in soit-plant systems w as greatly possb le
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