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A MEFDRMYEEE, C2CO,, B+ +MBRBP Co,Cd WRENNEHS
B AEH, MRLRER, Kin CaCo, MEEKMLMARSA Cu, Cd fl 0.1mol/L HCI
HEEA Cu,Cd SRRHBIERAIERGIME, HEEIMTEES, Xk Cu,Cd BB
HALS. S ER LD AR SR Cu,Cd ¥k, HFZ, CCO, REAMIARESR
BiLR R AMERE B BUERK MBRIEHR Co,Cd F¥B Nk,
x|l Ahny.£EN.ESR.&BES

1+ E S BELERERITHOR R ER L, 7E Kakuzo Kijagisht Ichiro Ya-
mane®1981 EHEMCEAKBLHEL BB —BHYETEENR, Ellion™ %
ERERT R ERME L, EREAET, LEX Co WRMWHBEET Cd, #ni M
FHURGEMM Cu A1 Cd MUTHAE ST, MIER W% Cu, Cd MR, Lagerwerffu® S7£
W CaCl,, AlCL, HEM=HAH LS Cd BWEMb, RIKEM Ca* i+ W X
Cd* MIRMHERAE KT AP 2HA+il; Andersson M Nilsson™ ZB, %1 i
pH M CaCO, #MMEMMA, FkHih A Cd MR BRD, MITEERAGR X Cd
RMOEMEET Cd Ml G BTZRERETESFNER, ESOMEREXET £
WM& Fe BRENREMENZ ANEEXER",

AT, &5 % 1k, AMTMRRAREINYIX - MR & BAOME BB & L& 5 S8
ENHTHENIe. ANEAREMEEDEEONRSY RLENEHREaN
Br, B0 E AR A AT W55 5 o

—. MR

(=) HH

LR L, RAKRZRE Cu Cd Fpydedtie till— BRI (5 BISR B ITFE X R us RS
ﬁTﬁﬂ)o % 0—20em F+, M FiT 20 B,

2.5y CaCo,, REXENEMAL,
S.ﬁﬁtﬁﬁ; Cu(CuCl, « 2H,0),Cd (CdCl, . 2% l—l,o)°

(=) ARRH&E
LRARGE AHERRENS 1%,2% KRX, CaCo, MM LALLM, HiRN 408 (=X
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METLA: BEE 1% M 2% QENRS B SLCHNEREES, MKLEKRYK 5%, 2BTHE

M 90 K, RT3t 20 BIF)s 2 BUBA 100ml (M BB, REHS BN 400,200,0 (ug/st) 1
€& Cu ¥Fn 100,50,0(pe/et) WER Cd Bk, BMNEBMBKELMEKRE 35%, RN
UAmE Mo iR AR Cu, Cd WM., HiRMYNR (2CK), FALBRHNEE= R, B
B h L YR B, B (B KR ) TR T RRRH 30 KR FEAEN R,
LWEHE ) K BRBEENEDEENTE:. ROHBESSWLE, 2500 A KMo
mol/L HCl 40ml, ZESIRH 1 /N LB 15 5380 (4000 55/4), BRE—EERE T, BEALE",
(2) L Cu,Cd HEMNE: RN LR 60 B 1g, HA 250l ¥kl s &, Kiks
SRMESHBER Cu,Cd WABRES ZRE ANE. SERLHQRARNFRILY S, A P.E380 HF
TR KB WE K BB Rk Cu, Cd REAMESHE Ko
“ERRAM R
(=) o CaCO,, REXE WHELH+HABE Cu.Cd SREXRBMENER
BH#E A, BRMBARETLE . B TEERASY Cu, Cd HEFREEBRAR
%1 FRASHHXMLMPKEE Cofn Cd EREXBHHESR
Table I The effects of various additives on the contents of water-soluble
Cu and Cd in soils a.d their toxicities :
+9 | Bos |Eme) eRBIB (ug/g 1) »
WA | Addi. | Dosage Dosage of metal added (pg/g soil)
Soil tives (%) C“-no C“nn Cdnou ’ Cd,, 0
Aype.
' c 1H c H c H c 1H 1H
pg/g | T% |ug/g | T% |ugiv k| T% |weg/e t| T% T%
- CaCO 1 0.02 | —9.80 | 0.11 | 4.90| 0.05 | —4.00 | 0.09 | —26.5| —0.70 °
g |2 p.14 | —26.0 0.10 |—17.8 | 0.03 | —s.40| 0.10 | —3.10] —6.30
Red wzx| ! 29.7 | 100.0 | 1.25 |100.0 | 1.7 | 3.60 | 1.05 | —6.60 | —25.7
soil 2 3.82|100.0 | 0.91 | 42.3 | 1.28 |s9.6 1.06 |—21.8 | —7.40
et | ! 35.7°| 99.6 | 9.58 | 59.4 | 5.32 | —24.3 | 1.96 | —18.7 | ~—6.80
2 30.2 | 99.4 | 7.25 | 30.7 | 3.66 | —24.3; :.32 | —35.4| —20.9
+ CK 50.7 | 99.5 | 10.3 | 86.9 | 6.60 | 29.4 | 3.25 | 4.20 | —5.40
Caco 1 0.05 | —5.20| 6.04°| 7.26| 0.05 | —6.70 | 0.07 | —13.6 | —1.60
i 12 0.04 | —3.90 | 0.04 | 14.3 | 0.05 | 14.4 | 0.15 | —9.50] —s6.90
Yellow ezx| ! 6.30 | —11.3 | 0.24 | ©0.20 | 0. | 3.20 | o.as | 7.50 | —15.9
b'°_‘;’" : 2 | 0.47 | =13.3] 0.36 | —2.50] 0.0 | 2.70 | o0.04 |—3.20 | —11.2
A0L — | R e -
gt | ! 0.27 | —86.3| 0.10 | —48.2] 0.32 9.80 | 0.13 | —8.50 —17.4
2 0.08 | —35.8[ 0.10 | —18.1| 0.23 | —30.0| 0.12 | —22.3| —11.4
+ CK 0.12 | —4.60 | 0.06 | —25.3| 0.28 | 11.2 | 0.15 | —2.90 | —s.40 s

CHKis® Cu,Cd gk, IH XNBIRKLE.
LSk smBsakNEH.
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MHERS ISR AKIRE Cu.Cd BRI, KEREALBREE, AMBRMZMEND
KB Cu,Cd SEREHBHEERARK,

R M LMK A CuCd SREHFYE EIHARFNEM, >ARDT:

LEZREMGF, CaCO, MMEMEAMB/KER Cu, Cd SREHABURETR ¥
FIfER. #n Cu.Cd ML, BEHEM 1%8R 2% CaCO, B, EATAIKIERK Cu.Cd &R
SBMEE Cul.14pg/gt, Cd 0.10pg/gt LIT, HAKBEN T, HNHEXE (T%)
BETE, EZH0EMEERT 1007, BRMNZEFRBER), T CK LRKE
B Cu,C< HFESHN 50.7 ng/gt,6.6ug/gt, HIMEIRIE (T%) MBRLA 995%,
29.4%, XFHA, BN CaCO, WA HIKER BRI EKEL Cu, Cd FBRNBEMEKT
iE R '

#2 FARABNBHRLAD 0.1molHCL TRE Cu Cd 4R/ BEXBENHER

Table 2 The effects of various additives on the contents of Cu and Cd
extracted with 0.1 mol HCl and their toxicities

&EARMR(pg/g 1)
LR mi}ﬂ% A Dosage of metal added (ug/g soil)
Soil |Addi- |Dosage Cu,y, Cu,qe ) Cdq, Cd,, ]
type tives (%) *
YP c IH c H c H c H H
peglg £ T% |ug/lg £, T% |eg/e x| T% [ng/ig +| T% T%
CacCo, 1 0.26 ~36.4 0.09 —34.6 3.30 —61.5 1.11 —15.7 | —47.7
ai% 2 0.15 ~30.6 0.14 —46.5 1.63 —37.7 1.12 —29.1| —-50.0
d
Re L — 1 47.2 100.0 41.7 99.8 61.8 53.0 16.7 35.7 17.1
soil el
2 48.9 100.0 43.3 100.0 87.4 100.0 42.6 59.7 19.4
- . . . . 8.2 . . . .
BiEt 1 49.5 98.3 46.0 93.6 3 58.6 0.26 39.3 18.6
2 48.8 96.9 38.6 67.4 76.3 57.2 41 .4 25.2 19.3
1+CK 49.8 92.0 45.2 84.3 89.1 31.7 40.2 12.9 14.7
CaCo, 1 0.35 —27.4 0.13 -34.1 3.73 —46.9 2.31 —43.3 | —46.6
i 2 0.32 | —47,0] 0.22 | —33.4| 2.41 | —32.6] 0.56 | —50.9| ~s0.9
Yellow 1 39.1 97.8 23.8 84.7 46.6 3.50 26.2 21.4 5.00
brown %Eﬁ . . . - - . - . — .
. 2 41.5 92.3 17.1 77.7 54.7 2.20 26.9 1.60] —6.40
soil I
. 5.8 . 33.8- . . . . . .
Bt 1 4 100.0 100.0 64.3 45,4 28.8 20.8 6.50
2 45.7 100.0 29.8 95.0 62.3 47.0 27.2 16.3 4.40
_-]:CK 46.0 95.0 29.0 82.4 61.7 16.3 30.6 11.4 —8.40

C2 0.1mol HC! #{EHk Cu,Cd § &, IH )(Jmlﬁl]ﬁyﬁﬁ
D Rnk: Anys kBT
2. & 2% REEMTHEIN Cu 200#g/gj: & 1%, 2% REECWE M Cd
S0pug/gt FURLES CK TAEARH, HAKBRBLEKER Cu, Cd SENEEETE
B ),RM, & 1% 2% RERMMWBMEE Cu.Cd RELBES CK oL,
BRAVIKES Cu.Cd SROIABMMR, (HHKEkBHERERERIEE TGN
8, KA TS R ERZLREML, ER T — 8 EEEEMRE %,
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3. i ARt KES Cu. Cd SEEREBHAFT —ENERAG D, &
Wia T MK IR K BEBEKER Cu.Cd SBNE/D M. Ham Cd ALK
By, FABHBRESE,

(=) & CaCO,  RE%. AL LMP 0.1mol/L HCI T[T#EAE Cu.CdERE

AXBEHER

1. N CaCO, XMMEMELM . . EZMPHER Cu.Cd SREAFHBREIERNTIE
(& 2)o A CaCO, T[HAMAR Cu,Cd FHEE 0.26ug/g - R 3.30ug/g +; &
FERAR Cu.Cd H5IMEE 0.354¢/g 1R 3.734g/g LUT. BTHRBEETHCHSE
4, EMEMSIENE (T%) BAhHlE, MIE CK THEF B Cu X49.84g/g +,FH
Cd %89.1ug/g+, ATHMEMEHREE (T%) 55X 92% M 31.7%; Hix#M CK
FREEY Cu %46.0ug/g +,5% Cd 4 61.7ug/g +, HXMMHEERE (T%) 535l
% 95% M116.3%, LREREW, BN CaCO, MM, BEREBRERBFREB L AR
Cu,Cd 4 BB HEREETBIHER,

LRRERER(E ), B EXNMEMKLM 0.1lmol/L HCl W[ Ei# Cu,Cd &E{E
BAARK, TR, EEH¥A Cu.Cd SERMBERZEHINEAEMTuEMm, B tha N
| HBY, XE-1TERENHREE,

3. mmEBE LA R, HiN

=3

w s AW Cu, Cd &RELBHIER K B
40 3
1, 2,
| B SRR, SRR TEAR
5" & Cu,Cd RUUCHM. BN RIBRE

B Cu,Cd &BEHBHCEHENE
Wi FF 7% : CaCO, > i + ~ R = o
(2) CaCO,, REX. WHIHE R
$ Cu, Cd WENSRESNHE
(@1
3. | L #IN CaCO, T %I LLIMAIEY Cu
] b f, - PSR Cd BENEM, S0
’°anl «HJlﬁdhﬁ' C fEERE—RE, RN 7
i E REE PR: oen . Xk Co BStkH CK L H W
A0 Mivesh  Bertonie 255%, 41.7% SRIMEELE + M
&MEmEk: Cu-400ug/g +,Cd-100g/g + 0.00% F11.00%, METHES. THE
LARS, .3M&, A0S 4REMLYEES, Cd 4 Wt CK LB ®152%,

5. LY. Rei— HERNEIYU REKE—— KMy
B RABNON L MRCe, CaR AT prm 07 ARMBLE LRI 11T,

Fig. 1 The effects of various asdditives on the perce- 2.22%, SHHEK, Cu AR B, B

ntages of Cu and Cd forms in soils gﬂ:%@ﬁ;&%, m‘t%%ﬁﬁﬁuﬁﬂi CK
+RER 23.7%, 0.19% R19.00% B EF B4 L RERY 48.7%, 7.80% F142.5%, 1
KZMBEN Cd Xt CK 1M 9.07%, 1.61% R 7.80% S EFAFLE
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+REND 33.7%, 4.24 % R158.6%, Rt FEBA, CaCO, BEfELL D Al ZMA Cu,Cd
FEAENE. SRR MR ARTY Cu.Cd #ik, $FZ, CiCO, arELMP
HHA S BHARRSR A S RE L,

REEMTE, BTHLECERSOHERAER, L CK +RTES . LHE Cu
A B SRS, i CaCO, ¥k H#lifix —MEAEHS LEWRER,

CaCO, MM A Cd 5TEA Cu —HEHM, AT, CaCO, HEEHESR
#A,ENA Cd B CK 1R 39.3%. 40.6% 4y B F RN - REf 5.17 R 33.3%,
MiamA Cd Btk CK TRMEFS, Mk Cdlih CK LM 13.9% HEL
FHALTE LR 54.6%, KRBT, CaCO, RAMHRMTERA Cd HEBEA NE
WA Cd HALHTTHER:,

L ERMESEEFELIMI KBS THE, LHARE Co GHLBBET CK £
B, TENA EBE . RAD Co BSkE CK IRNAARBRENTH. XU, &
FEEETWH KBS RS Cu AENE S ER OB ENFAY Cu B
#, M AE Cu FREAENITHE Cu HILH T,

L REENLET Cd BENEREAS Cu BATLEM

REREHE, RNEZLEFERNER Cu BALLMARS CK THA—%, X
B, REEMELMT Cu BENEEW, AW, REENERMF Cd BEET—
THBMW, EEXRE Cd EALBEBET CK L&, A& . E8E. Hiws Cd
A BET CK &, xEH, kz:%ﬂ;ﬁ&@%ﬁ’iﬂqﬂ?&ﬁ%ﬁ Cd AN, &
SELYEBENRLY Cd i,

EERY, RS ERELMEE RS Cu.Cd m,smaamaea&za Cu, Cd $:{LHI%%
RERRLM 0.1mol/L HCl #EH Cu, Cd RERBENERR—H, hETES
$E (IR REERSE 0.1mol/L HCl FIERMS BAEN OER/LHEBEA? Afi—H
S RENLE Lo

.M MO, Sl Cu.Cd HAEBTEEM, XRRIETHEARE
LR E R A Cu.Cd BRI B/ RE BN,

£ % X R
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EFFECTS OF ADDITIVES ON THE BIOLOGICAL TOXICITIES
-OF COPPER AND CADMIUM IN SOIL EXTRACTS

Wu Liusong  Gu Zonglian, Xie Sigin and  Zhou Dezhi

Unstiture of Soil Science, Academia Sinica, Nanjiang 210008)

Summary

The effect of additives including milk vetch, CaCO, and bentonite on the toxicities of cop-
per and cadmium in soil extracts and their forms were emphatically discussed in the present
paper. The experimental results demonstrated that of the three additives, CaCOs showed an
e;itrao_!’dinafy ability to lower the contents of warter-soluble Cu and Cd and extractable Cu and
Cd with 0.1 mol/L. HCl extractant as well as their toxicities in red soil, and it could make the
CGu and Cd in red soil transform obviously from water-soluble and exchangeable forms into
organic,Fe- and Mn-oxides occluded and sulphide forms. In other words, CaCOs could chan-
ge the available forms of metals into slowly available and unavailable forms, resulting in the
elimination of the toxicities of Cu and Cd in water and acid extraction solutions.

' Key words Additives, Biotoxicity, Heavy metal, Metal forms



