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Study on the adsorption characteristics of cadmium by five soil colloids
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Abstract: Soil colloids, as the most subtle and active part of the soil, play a major role in the accumula-
tion of heavy metals in the soil. Study on the effect of different soil colloids on the adsorption-desorption
behavior and the transformation of chemical forms of cadmium will help to understand the environmental
chemical behavior of cadmium, which has a great significance to the remediation of cadmium pollution in
regional farmland. In this study, smectite, kaolin, goethite, aluminum hydroxide and humic acid which
colloids are commonly found in soil were collected to explore the adsorption characteristics of cadmium
on different soil colloid. The following conclusions were obtained: (1) The adsorption of the five
colloids to cadmium belongs to monomolecular adsorption. Smectite can quickly absorb a large amount of

cadmium, but the adsorption of cadmium is unstable and the desorption rate is the highest. The cadmi-
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um desorption rates of humic acid and goethite are lower. Adsorption-desorption experiment results

show the retained adsorption capacity: humic acid (41. 38 mg/g) > goethite (24. 95 mg/g) > kaolin

(19. 43 mg/g)>smectite (15. 06 mg/g) >aluminum hydroxide (10. 84 mg/g). (2) The species analysis

results show that the cadmium adsorbed by smectite and kaolin mostly exists in exchangeable state, and

the cadmium adsorbed by goethite and humic acid is relatively stable. Except for goethite, the residual

state content is relatively low. The species analysis results are consistent with the results of adsorption-

desorption experiment. (3) The degree of influence of pH on cadmium adsorption by five colloid is: hu-

mic acid>goethite™>kaolin>>smectite=>aluminum hydroxide.
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Time=24 h,pH=6.5,concentration of colloids=0.2%,
initial concentration of Cd**=200 mg/L.
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Fig. 1  Kinetic adsorption curves of the five
kinds of colloids on Cd*"
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Tab. 1 Results of kinetic adsorption of five kinds of colloids
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A 1 8. 47 0. 403 0. 926 9.68 0.053 0.957 1.851 1. 419 0.857
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Time=24 h,pH=6.5,concentration of colloids=0.2%,

initial concentration of Cd**=200 mg/L.
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Fig. 2 Isotherm adsorption curves of five
colloids for Cd**
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Tab. 2 Results of isothermal adsorption of five kinds of colloids
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Fig. 3 Cd*" desorption rates of colloids at dif-
ferent initial concentrations

P 3 AR AR BE T W B 1 R A
AR g W 25 5. AT LA S S TR) AR 118 o e I R
PRt A v B L W B %) T v 0 A 72 Ak S A
I I SRR/ NI Ry - 52 18 A > i I8+ > S A Ak
BA TR BHIR >R, 52 5 A I B o AR e R
ER Ao W R A A K TE WD LR MR R 200 mg/L
B AR R IRF) 65, 22% 5 52 B AT BAR N4 1 T
BRHRE Sy (LIRS B A P AR s R A

1 LR T AR, J& T2 R eE R R . 7T B K 4 1
LR MIE S5 B A% G IR Sk As
it 0k K B P B AR 25 o 0 [l 3 - A v .

FHERaT 55 1 AE R 00 Ml W R B AL, R T
20%. LIWIERHEE N 400 mg/ L W R f W R4
i W A R A X A 1) O BRI B 1 Oy - B TR
(41. 38 mg/g) >4k B (24. 95 mg/g) >4 +
(19. 43 mg/g)>52 A4 (15. 06 mg/g) > S F LB
(10. 84 mg/g). X FW] A HLAKLL I &8k
AR AT RE A= R B A8 R A0 E 2 1
3.3 REEMHBRIRSS AR

FERFGEAR HH A 38 T YLt SR E 8 0 A 5 1
AR EER VLR, Tessier fi
ARG R RSB S B R ik Z—,
EHELE S AT RIREEZ G VB 4
ARULAIE S FRES. AMIESEEE
PEIBHE R, ARIFEFEIE SRS 1
8 pH (B BCAE L B A IR I f A A L B
Hb R K T R B S A A A R R O T
AHEFEAL QN RS A AT R PR sk W TR 2 S A LT
K B AT IR MAL & 538 2 Ko A3 1 ™ . A

&1 4 hg LRI BRI B4 ) T 285 53 A [ AT LR
BT 2SR 5 i R S e R 45 R — 3k, T A
e ASERIIT T E o LS R ROR AR [F]. SR A
1 U8 - B A AR R 22 DRI A8 3 B SUFE 7R » T
FA R FVET 2 W B 5 A 4 K 22 LA R e 1Y Bk



% 64 Fif,

5. BAY BRI E B 40 0 B A IR AR 1129

RS HIEAS U RRESIE e, it —4
I BH 5% R A0 R U8 - 5 SR B R R o R i (L
WA RS AR B S T I B A . KA 4
Ja& ALY AR e AR A LR A 5 R
W B R B P 28 B A G /N T R R BRERR 7 )
A, S RAE 19.10% ~24. 71% Z Al 4w ok,
Hy e gk kg Sm e e e w1k AR
ARSI ] P, 32 4 T At A 5980 0 1) f s
PR BR T S A Y A AR T ke —
Fh TG TS AR AR 25 4, A LB e LR ISR, S ]
RE 2 Sy ik A LSS H I R B A4, X 5 Ain-
sworth BBFE 45 50 FHALL.

W seirs DA R 25 & S it 5
100

90

JE R4 R

B4 RAKRM ST A s A
Fig. 4 Distribution of Cd forms on colloids

60
50 ST (k=0.833)
0
E“ 1 JEFERR (k=1.966)
& 30 S
= FHRET (k=1.289)
=
20
FEt (k=1.159)
10
0 SEAE (k=0.746)

T T - 1 T 7T T T T T
4 5 6 7 8 9 10 11 12
pH

Time=24 h,pH=6.5,concentration of colloids=0.2%,
initial concentration of Cd**=200 mg/L.

B 5 Akt pHALMIRARRW Cd #vm
Fig. 5 Effect of the initial pH on the colloids ad-
sorption of Cd?*
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