+ 1% (Soils), 2011, 43 (2): 239~246

e E B R B Bt S 4 IR B IR AT 52

Edﬂﬂm 12

A FRRFAERER, IWRER  266071;

TREBHE T,

=
=i

WK,

2 AR R ZATTTSE, I 450004;

3 o [ b IR B S b SR S L, JBRT 100037)
O E: LDESEET Zo M Cd MEAE NS, i S0 SR P R, 20 T 3 A E R 5 Zn.

Cd B — I B R 2 1 55

W BHRFAE R AAO T HER B Zn, Cd 2R, JF ] Langmuir A Freundlich J7 FEXHR 5 45 RAT T

PE. @i5UGRW], BEE PR Zo™ . CA™ IRPEMRE N, L3RS Zn. Cd VR MR TGN 3 RO 3R Zn, Cd R
B S 07 Ay b4 > By 3 >3 b b Zn®L Cd™* JUAFRY, L3RI BT B (K B L — B AR IS SRR N R R
PRAFAEI MG T X Zn ROUCHY, (LBt T L5Ex Cd B AR S kU, Freundlich 75 BE4U& BRI T Langmuir J7

.

KGRI HE W iR WRMH: ok

PESES: SI1533

ITEeapoR, wE R HEP AT A Z BN
M2 e 4 s 8 1 kN - 585 5 [ A
KA — RN FRAG 7 SN, i B A . TiE -
W BEE UL SOKIRAE, et 2 v, Wt e
R ER R TIEP R A E LR R E
G B B TR AR R P R A ORI A, ik
NP ER R R, 2R EE
e A IS TR R PR AT g o N HEAT ER A o R A g
OGR4y, e A I R A, 2 T
IR, U R TR PR EL pH {H
Thisn, B3 TR B 25 5 B OK g3 1 T R AR T F A
HL PR s, N TEAh K sy K SEse,  PRIE R A2
SR (R AT R AT Y R A o) e B 1 PR
— 7 T FEAR T < B A R P U SR
ARG, 57 TR AR ) B A R AR
A, MO I S e - B R AR AR LI B 1T ¥ G K AR TR R
B, DRk, AR A KT L R B 4 e () i A
WA HEE . AR T IER R E SRS TN
FAIRECEEZ S BN RPN U E RN &

OFETH: HKARREIEEIE (40771095) Fich [ 5k} 5
* JHE#H (shhxu@qdu.edu.cn)

B IR A D o RSN T 45 8 pH {E
BT IR BEAATR B RN R AR S AN 0 K A P Tl A
o 3 FRAS M) 86 Zn®t L Cd®T R W T
Ak & s g W AT A, JF 12 H Langmuir
Freundlich 75 BT By 43 04 BEAT A o 5Hie 7 i th
JBE AT - 35 W B AN () B 45 e B s e, DA R 2 A
53 SEAF I b 0 H 4 JE R B R AR . W ST A R
By T NATTEE e b B 1 AR B B o AR 0 4 i L
BREAT SR DA R B A4 o) B 4 e A 1 3% s B o R IR AR
FPLEE

1 RS HZE

iRl

TR T S A A R B KRR, Rk
R )E 0~ 10 cm, RN E w558 3 )2, H—
2 10 ~35cm, % )2 35~60cm, =) 60~ 85
em. 3% [ Fr il R AR K E 2 N s WD R
A BT b R R AT O R e g B
PR (R 1.

1.1

RS ARLIY 5 2 Bt B o

YEF TR EIUIE (1985—), o, AR, BUAFSUAE, 2 AR R EREE oK AR TS 8 I B E AR T T 9E . E-mail: kellywangp@]163.com



240 +

% 43 %

x 1 it HEEAER

Tablel Physical and chemical properties of the studied soils

T pH R TR fHHLC Eh Haef (mg/kg) R4 (g/kg)
(g/em®) (cm’/em®) (g/kg) (mV) Zn cd <2 pm 2~50um  >50pm
fibige 6.33 1.54 0.194 9.6 39.0 165 2.48 455 366.8 587.7
Ky 6.30 1.52 0.133 3.3 43.6 53 0.19 493 499.8 450.9
it 5.84 1.43 0.072 1.9 70.3 60 0.07 11.9 101.2 886.9
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Fig. 1  Adsorption isotherms for zinc and cadmium in sandy loam, silty loam, loamy sand without colloids
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Fig. 2 Adsorption isotherms for zinc and cadmium in sandy loam, silty loam, loamy sand
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Fig.3 Competitive adsorption isotherms for zinc and cadmium in sandy loam, silty loam, loamy sand
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Table 2 Calculated parameters of single and competitive adsorption isotherms of zinc and cadmium in soils different in texture

JRe A WE TR W ff ZH Zn** cd*
Q-1 Q-2 Q3 Q-1 Q-2 Q-3
PR Langmuir 8 Sm 5366.7 5379.9 5397.2 3489.5 2389.9 1711.4
ke 0.038 0.017 0.011 0.087 0.058 0.051
r 0.961 0.984 0.987 0.978 0.976 0.964
a4 Sm 3820.8 1198.8 7323 4502.5 1433.6 896.1
ke 0.014 0.045 0.056 0.014 0.036 0.041
r 0.980 0.992 0.993 0.989 0.988 0.982
Frendlich B n 0.465 0.531 0.566 0.330 0.309 0.292
r 0.990 0.996 0.997 0.994 0.994 0.991
A n 0.447 0.272 0.237 0.467 0.309 0.286
r 0.995 0.998 0.998 0.997 0.997 0.995
1 Langmuir ~ fi— Sm 2959.6 1718.5 1186.8 4217.6 3150.3 1908
ke 0.039 0.034 0.028 0.044 0.031 0.023
r 0.981 0.989 0.986 0.977 0.986 0.990
TG Sm 1968.4 1179.1 832.7 2181.8 1290.5 774.1
ke 0.047 0.054 0.019 0.049 0.055 0.032
r 0.975 0.904 0.910 0.981 0.960 0.927
Frendlich B n 0.362 0.320 0.315 0.408 0.394 0.358
r 0.997 0.988 0.985 0.999 0.997 0.983
A n 0.294 0.228 0.343 0.299 0.239 0.287
r 0.966 0.823 0.969 0.981 0.910 0.974
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Study on Zn and Cd Colloid-affected Adsorption in Three Different Soils

WANG Kai-li'"?, XU Shao-hui', YANG Yong-liang®>, LIN Qing'
(1 Department of Environmental Science, Qingdao University, Qingdao, Shandong 266071, China; 2 Henan Research Academy of Environmental Science,

Zhengzhou 450004, China; 3 National Research Center of Geoanlysis, Academy of Geological Sciences, Beijing 100037, China)

Abstract: Heavy metal ions of zinc, cadmium and colloid were used through the batch experiment to study the single and competitive
adsorption behavior of zinc and cadmium in three soils different in texture and the effects of the colloid on the adsorption amounts. The Langmuir
equation and Freundlich equation were used to fit the experiment data. The results indicated that the adsorption amounts of zinc and cadmium in soils
increased with the increasing equilibrium concentration; the sequence of the adsorption amounts of three soils was sandy loam > silty loam > loamy
sand; the adsorption amounts of the two ions in the competitive experiment were less than those in single system; the colloid increased the adsorption
amounts of zinc but decreased the adsorption amounts of cadmium. In this paper, Freundlich equation was more accurately than the Langmuir
equation in describing adsorption behavior of two heavy metals.

Key words: Zinc, Cadmium, Colloid, Adsorption, Soil
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