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ABSTRACT: The statistical modeling was introduced to satisfy various experimental conditions
on the sorption of heavy metals (Pb, Cu, Cd, and Zn) by clay minerals, ie. kaolinite, illite and
chlorite. The Box-Behnken model designed statistically was applied to determine a relative
impact among three variables such as pH, HCO3(or K) concentration and initial concentration of
heavy metals. The SAS program was used to obtain the statistical solution by surface response
analysis,
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The results of a statistical sorption modelling indicated that pH is a strong impact of the

variables

influencing the sorption of heavy metals.

A relative effect between an initial

concentration of heavy metals and bicarbonate(or K) concentration is dependent on solution
condition. The sorption edge of heavy metals as function of pH shows sigmoidal curve, and a

great increase

in the range of pH 6~8. The sorption sequence among heavy metals is

CuwPb)>Zn)Cd. The solution chemistry exerts greater influence on the sorption of heavy metals

rather than the crystal chemistry of clay minerals.

The potassium exerts some effect into a

sorption competition with heavy metals. The research suggests that the statistical modeling is an
effective method to demonstrate sorption results in three dimension and to reduce the effort of

batch sorption experiment.
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Fig. 1. The statistically designed diagram of
three levels and three variables of Box-
Behnken Model(Box and Behnken, 1960). Three
independent variables are pH(Xi), K or HCOs(X2)
and heavy metals(Xs). Three levels (-1, 0, 1)
include the concentration of the variables; pH 5,
7 and 9; HCOslor K) 107'M, 10M, and 107Mm;
heavy metals about 12 mg/L, 50 mg/L and 180
mg/L. The numbers in the box are data points
needed to cover any effect of all variables on
the adsorption.
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Fig. 2. The pH-dependence of the sorption of
heavy metals by ilite. The sorption edge of
heavy metals shows a sigmoid curve of a
distinct step and sorption competition
(Cu>Pb>Zn>Cd) among heavy metals.
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Fig. 4. The diagram shows a relative effect
between carbonate concentration and initial
metal initial concentration on the sorption heavy
metals by kaolinite. The pH of solution is fixed
at 7.

Fig. 3. The sorption diagram was made by
statistical modelling, The diagram shows a
relative effect between pH and initial metal
concentration on the sorption of heavy metals

by kaolinite. The concentration of bicarbonate is ] w
fixed at 107°M. Fig. 5+ $349

FE +
Fig. 3, 4, 5 /Moo Be] FF& Fio FAA5E RoAFEH Zn, Cd2 T ¥
W3 ALY Aol Fig 3& HCOrT St 2 8¢ 94 43, pv} 5904 9747
10°M=2 A& Aol A pH 5~9 W% £34  Z7ig] wei F38e
9 27] F% 12~-180 mg/Le) MSIA FIF49) & pHS TR FEEslE 2 JFE WA
2 AALEE BdEH 25459 FHAAE T g7 B%olAY B 3 Q

373



Cr Sovptionss)
o S 2L &
Pb Sorption(%)

o rEEsE

Zn Somton(s)
o FE8ES

Cot Sonption(%)

Fig. 5. The diagram shows a relative effect
between pH and carbonate concentration on the
sorption  heavy metals by kaolinite. The
concentration of heavy metals is fixed at 50
mg/L.
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