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Isothermal adsorption of cadmium and lead by brown calcareous soil colloids in a Karst Area

ZHANG Rong-rong, JIANG Dai-hua’, SHI Ding—ding, WANG Shi-jia

(College of Agriculture, Guangxi University, Nanning 530004, China)

Abstract: We aimed to understand the adsorption characteristics of brown calcareous soil colloids on cadmium and lead ions in Karst Area.
The brown calcareous soil in a Karst Area in Guangxi was sampled to extract soil colloids, which were used to evaluate the adsorption char-
acteristics of cadmium and lead. The results revealed the following. In the Langmuir, Freundlich, and D-R isothermal models for the two
heavy metal ions, the isothermal adsorption curve fit results were above 0.93. Compared with the mixed solution, the distribution coefficient
in the single solution of lead and cadmium was increased by 0.81 and 0.30, respectively. After removing the organic matter, the adsorption
capacity of cadmium by colloids decreased by 30%~46% and that of lead by 14%~25%. The affinity of colloids for lead was greater than
that for cadmium. Cadmium was easily affected by lead in a mixed solution of metal ions. The removal of organic matter decreased the ad-
sorption capacity of colloids.
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Table 1 Basic physicochemical properties of tested soil

+4 ity + itz HHLT PHES T 584t 42 Ph Total lead/ 4= Cd Total cadmium/
Soil Clay mineral Soil particle/pm Organic matter/g-kg™ CEC/cmol -kg™! mg- kg™ mg- kg
PREATR L S0 IR <1.00 7.07 18.08 23.67 33.23 0.23
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Figure 1 Isothermal adsorption curves and adsorption rate charts of cadmium and lead on brown calcareous soil colloids

R2 RBARIREXRE FERUSSH

Table 2 Fit parameters for isothermal adsorption of cadmium and lead by brown calcareous soil colloids

48 Langmuir B8 Langmuir model Freudlich % Freudlich model D-R % D-R model

Metal Q. b R K R Qn K E R
Cd 106.20 0.12 0.98 27.41 0.99 259.93 2.9x10” 13.15 0.99
Ph 4643.90 0.04 0.93 1040.83 0.98 8213.19  2.5x10” 13.91 0.97

FE:D-REEMBHH E = -1/ /2K, k] -mol ',
Note: £ is the parameter of D—R model, E = —1/+/2K, ,kJ -mol™".
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Figure 2 Isothermal adsorption of cadmium and lead in different solution systems
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Table 3 Distribution coefficient of Cadmium and Lead in different solution systems

N Cd Pb
i R E AR T AR
Single solution system Mixed solution system Single solution system Mixed solution system
Cd5/Ph100 1.32+0.15 0.40+1.53 4.78+1.28 4.72+1.22
Cd10/Pb200 1.64+1.38 0.28+0.48 4.32+0.45 4.15+0.43
Cd20/Pb400 1.33+0.43 0.15+0.64 1.85+0.93 0.90+0.62
Cd40/Pb600 0.77+0.62 0.09+0.78 0.91£1.79 0.53+1.33
Cd60/Ph800 0.47+0.67 0.07+1.54 0.53+0.32 0.47+1.92
Cd80/Ph1000 0.33+1.72 0.05+0.43 0.42+0.99 0.21+1.47
FIME 0.98+0.83 0.17+0.90 2.13+0.96 1.831.17

SRR A VS W P W B S RN g E s Cd L i HL
Cd™ Y W% B 5 5 32 31 Ph* B 48, Qin 282 A5 T 41
{U»E/Jélil“ﬁo
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Figure 3 Isothermal adsorption of cadmium and lead before and after organic matter removal
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Table 4 Surface properties of brown calcareous colloids before and after organic matter removal

ARSI Colloid type

H R R Specific surface area/m*+ g™

Zeta L7 Zeta potentia/mV 2 5 Tsoelectric point

JEAR Colloid
FAWUAEAK Deorganic colloid

360.75+1.62
38.21+0.13

-49.10+0.24
-21.18+0.47

2.81+0.02
3.34+0.01
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