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ABSTRACT

Cation exchange capacity of clay, white clay and zeolite was estimated by performing the powder adsorption test for 6 different
heavy metal (Cd, Cr, Cu, Fe, Pb and Zn) standard solutions whose concentrations were varied by 5, 10, 15 and 20 ppm. The adsorption
rate of heavy metals decreased with increasing the concentration of standard heavy metal solutions. The adsorption rate of the clay
and the white clay showed more than 80% for the all tested heavy metals except Cr and especially above 99% for the Fe and the Pb.
The Cr adsorption rate of the mixture of the clay and the white clay increased, however, that of Zn decreased. The adsorption rate
of Cr and Zn showed relatively lower values as compared with those of the other heavy metals because the cation exchange H' ions
and heavy metal ions of the clay or the white clay were in competition at low pH region.
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Fig. 1. A flowchart of experimental procedure.
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Table 1. Chemical Composition of Raw Materials

(wWt%)

Composition  SiO, AlLO;  Fe,0O4 CaO MgO

Nazo Kzo T102 P205 MnO Ig.L. Total

(b)

Clay 57.69 19.02 7.05 0.20 1.04 0.09 2.53 092 0.17 0.22 11.00 99.93
White Clay 5143 30.52 1.79 4.76 0.85 2.39 1.03 0.15 - - 6.93 99.85
Zeolite 67.24 14.63 270 2.29 1.26 237 273 0.35 0.08 - 6.28 99.93
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Fig. 2. XRD patterns of raw materials : (a) clay, (b) white clay
and (c) zeolite, respectively.
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Fig. 3. Adsorption rate of cadmium ion in the various solutions
containing four different minerals, which have different
initial Cd concentration.
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Fig. 4. Adsorption rate of chromium ion in the various

solutions containing four different minerals, which have
different initial Cr concentration.
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Fig. 5. Adsorption rate of copper ion in the various solutions
containing four different minerals, which have different
initial Cu concentration.
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Fig. 6. Adsorption rate of iron ion in the various solutions
containing four different minerals, which have different
initial Fe concentration.

BT}, 271355 7o) wetk AxF o] ZAasky
o HES WMEE 5-20 ppm7HA 100%° 717He &3
< 2Adh HAES UE ETE 20 ppm7HH s
Baste] 0% FAES BAT, ALTolEE 5-20
ppme] FE7A] AL HHFoZ At 72%9 S

£ EHth

ol

Fig. 79 $3%8% 2715%9 ©WE Pbe] SFES Y
it ¥ pHAM = 271E=e d#Hglel RE
oM 999 ojite] 43 FEAES UepHUT 9 2
F2RE Pbel F&) A= FE=e pHY FEF] A
o 91ee & 4 Ut Robert™9} Gozen'” T2 AF

MM Pbe W pHAlM = &&=t EH’GP ol

5\_0]9_44 Aol vlmA o} M3 & FAES
BPow, xI AEFE AW FI5H 7“2401] st 8

oz #gsiol Faol Qoiw 4 slrhy
R LR

Fig. 89 Ta&8d 27|

x% p 01]}“1

o W& zZno FEAES

25

WAl 515 7)

L

100 " —*
90
T 807
2 704
i
s 60
k=]
£ 50
S
$ 404
K] % —u— Clay
g —e— White Clay
201 —a— Clay+White Clay
104 —v— Zeolite
) v T T M T
5 10 15 20

Standard Pb solution (ppm)
Fig. 7. Adsorption rate of lead ion in the various solutions
containing four different minerals, which have different
initial Pb concentration.
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Fig. 8. Adsorption rate of zinc ion in the various solutions
containing four different minerals, which have different
initial Zn concentration.
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