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Table 1 The physical and chemical properties of soils
+tE |EHR BERLE | gy | BEER lnpes marzas EEHEFY
0. M.(I—[I)?)) Free iron | ¢,y | surface CEC" Dominant clay

Soils | (%) (F(:a’:(l):;é) (%) (M?/g) ZPC (me./100g+) minneral
HipiE | 0.66 | 6.7 2,40 39.6 488 2.35 23.2 B#HHRA

a H | 0.38 | 4.4 4.01 44.6 253 3,00 10.4 WA HRA
peerim | 0.80 | 5.7 13.00 49.0 183 4,00 6.9 EBE, =KEF
T, 1 60 FLIF, A Mo

(=) RBFE 1R HERERE2.50 5F 100 BFBRBLED, MASOBASERHE
Zat* Nitt, Cott £ (107—107*molL"*) [ 0.05molL™'Ca (NO,), #ilo ME—WESH =M TR
BEEDAER. 0 T IR S W MR AL ML B TR R THS B 0.05molL™ Ca(NOL), IR &
—HESETEN RRENSERRR T ERRS SRS, BRAER H 5% 5.5, BE—
INK, B 28°C IR NI 48 /N B, A B TGk G (U T IR g Zott Nitt Co™* BBk,
S GRT R TR B 2 2 AR I B

2R BELEEEE LSRN LR, Dl 95% SR ERMEAE T, ABH 0.1 molL
HCl 33k 50 BIHE AR, HEERTRaNESES TN MEHEERMA LBARAKET
B, Wi R,

3.0, FUIRE: HEREREETHET 100 2ABRELMEY, SOMA & F 3.7 x 107° moil™
Zn** Ni*t Cor+ (ZRST-IKEFHEI DAY 0. 05mol Ca(NO,), Bk 50 B, AJS AR HNO,, Ca(OH), #
PO HEES R oH, U THBERRN SRS, 85,2 BT 6k e ks FrokE.

TOERMW R

(—) WM SRR IS TE

PP B ARG IR (pg/mI) G « B, WIRE(pg/g) ¥ #iVEE, HIRMERS
ERRREGARBE —ERER FRER, TIEE Fe RNRWSREHFTLEL REMN N
R A ERE I L. HMEENERARKEREN. HEXTEUEXABRE RS
T& 2

M 2 BIDIE W MR HEBT  F 7 R B2 0.953 Sh, Hoi#y 24 0.991 DL Eo 3%
MR BEKEP < 0.001) REMEN s EAVENER, BNBEHERBAEKANbHE
MB—KAMELHEARBERNEMN. LA b BINFR: HiEE>EIE>8; o
UERESEE THETILE, B b ERWRIF: Zn > Ni > Coo LRFEFERRT LA
BRE B AR, ARG EXES B E F AR M,

() ZHRHRS

TR TR FRRELL ISR E 5, RN bR, A — %
D T AU IR IR R R A DL F I, R AT,

LIRINEASHN: EHRNIERNEREEESENELEHERNER, EHUETF
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Table 3 Effect ot competitive and non-competitive systems on adsorption (expressed
in terms of increment percentage of competitive system than non-competitive system) .

fon PR AN i AN
Yellow-brown earth Red earth Latosol
Zn*t 54.3 46.2 . 28.6
Ni# 68.2 . 66.0 44,2
Co?t 62.0 57.2 48.3
Ozo @n Boo
1w o B

a
=1

.
=)

BHESRETEAE (%)
ZnNi and Co adsorbed
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ﬁ PRI e EE O Fme EE RS

Bl ARGERPLEEHE 2ot Nitt, 5 Cot fUiRRT B (%)
Fig. 1 Percentages of adsorbed Za**, Ni*t, and Co’* by soils different
adsorption systems
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Table 4 Effect of removing free ion oxide on adsorption (%)

+ bud ‘ : _ B F Ion

Soil Zn - Ni Co
& om T9.8 4 ' 6.0 6.3
a % 13.0 ‘ . 9.4 7.3
PO E 7.0 P 17.0

H LC-T"RESRERR
/AR SHRRYM

1986 £ FTRARKEESAXE, EHABRELENES B TR R LT L1
B Zn SEE BERSET ER. fEHNE%E L8 ZPC %, T L A mslE,
BB T EAESRE T 5, SEWE ERMN,

THZHEECREE FREEERSERERT/\EE T Al %:u Zn FIN:

o H H' H
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o H H H
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Co™ 5 6 ff. WEMBIFFEH O° HSELRETFHRBREHEEELHT (W
MM 4 Cl—> MCI%), B TR T A LERRD TR TRTYBH, SEMEYT
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Table 5 Effect of competitive adsorption on action of accompanying anion (pg/g)

% 0.05mol CaCl, 0.05mol Ca(NO,),
%
47 4RI 354 IR LU 255 LB
Ion Non-competitive Competitive Non-competitive Competitive
adsorption adsorption adsorption adsorption
Zat¥ 319.8 _13‘6.0 124.0 197.0
Ni*+ 289.8 48.0 49.8 178.0
Co** ! 291.0 ‘ 42,0 45.4 178.8
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Fig. 2 Relationship between pH and amounts of adsorbed heavy metal ions
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Table 6 pH; of heavy metal ions

= F E ] a = & 4 W
. Yellow-brown
Ion earth Red earth Latosol
Zn?t 2.0 3.3 2.9
Ni%t 3.8 4.5 2.7
Co?t 4.4 4.8 3.8
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Fig. 3 The relation between the ratio of desorption and desorption numbers
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COMPETITIVE ADSORPTION OF HEAVY METALS BY SOILS

Yu Suofu

(Institute of soil sciemce, Academin Sinica, Nanjing)

Summary

The competitive adsorption of Zn, Ni and Co from 10-*-10*° molLu~? heavy metal ions
solution containing 0-05 molL™" Ca(NOs). (pH 5.5) by three soils with differeni physica:s and
chemical properties was investigated. The results obtained showed that the amount of heavy
metals adsorbed by soils was in the sequence: Yellow brown earth>Latosol>>Red earth. The
order of jon selectivity was: Zn>Niz Co. Obviously, the mechnism of competitive adsorption
differed from that of non-competitive adsorption. Firstly, the quantity of competitive adsorp-
tion exceeded that of non-competitive adsorption. Most of all, the heavy metal ions, especially
Zinc, adsorbed by the samples in which free iron oxide was removed increased to varying
degrees instead of decreasing. Obviously, the effect of accompanying anion on the quantities
of heavy metals adsorbed was greatly inhibited. The change of pHse which could reflect the
interaction between soil and heavy metal ionsw was in consistent with the characteristics of
adsorption isothirm. . Secondly, according to the characteristics of adsorption and desorption
of heavy metal ions, it might be considered that the adsorption sites on colloid surface in red
carth were less than those in yellow brown earth and latosol, bur red earth had a higher pro-
portion of high energy adsorption sites than yellow brown earth and latosol.



