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Abstract

This study of adsorption and column percolation was conducted to examine the utilization of
natural zeolite for the removal of heavy metals from waste water to compare with that of
absorption activated carbon.

The adsorption of heavy metals by natural zeolite was conformed to the Freundlich isotherm
(1/n values: 0,12~0.45, K values: 18,77~59, 48) and natural zeolite was turned out to be an
effective adsorbent of heavy metals.

At the same particle size and percolation velocity, zeolite adsorbed a greater amount of heavy
metals was adsorbed on natural zeolite than activated carbon. The smaller the particle size, the
more heavy metals that were adsorbed. It was postulated that the most effective size as an
adsorbent of heavy metals from waste water ranged from 0.5 to 2,0mm. The slower the per-
colation velocity that of the heavy metal solution in column, the more heavy metals were adsor-
bed. Natural zeolite in a single solution adsorbed more heavy metals than that in mixed solu-
tion, and the order of the adsorption amount on natural zeolite was Cu>Zn>Cd.
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Table 1. Physico-chemical properties of natural Zeolite and activated carbon fraction
Exch. cations(me/100g)
Fraction(mm) pH( :5) CEC(me/100g)
Ca Mg
Natural zeolite
0.5~1.0 7.5 42.8 32.0 17.7 120.7
1.0~2.0 6.8 2.5 29.3 12.4 83.5
2.0~4.0 7.6 2.1 21.8 8.1 64.2
Activated carbon
0.5~1.0 7.3 0.5 0.5 0.4 5.1
1.0~2.0 6.7 0.6 0.2 0.3 5.9
2.0~4.0 7.0 0.8 0.1 0.5 6.4
Table 2, Chemical compositon of natural zeolite Unit : %
Sio, AlLO, Fe, 0,4 Ca0 MgO K.O Na, O MnO
62. 35 15.23 1.88 6. 34 1.32 1.75 1.62 0.06
Ti0, P.Os Ignition loss Total Si0,/AlLO*
2.93 0.61 6. 28 100. 37 6. 96
Si0:% « 102
ALO:% 60
'\N/—- ﬁ? 785
{»E*O- 3540 ' 10 000
- ) 3440
Enm— 980 1035
Q0
R 4000 3000 2000 600 1200 800
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Fig. 1. Differential thermograph of natural zeolite.
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Fig. 2. Infrared spectra of natural‘ zeolite.
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X-ray diffractogram of natural zeolite.
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Fig. 4. Schematic diagram of sample column for
percolation experiment.
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Fig. 5. Isothermal curves of heavy metal adsorption
by natural zeolite and activated carbon.
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Table 3. Linear regressional analysis of the amount
of heavy metal adsorption by Freundlich

equation
Metal Sample 1/n K r
Zn Zeolite 0.4529 22,7741 0. 8776**
Activated 0. 0310 2.7906  0.4369
carbon
Cu Zeolite 0.1268 59.4849  0.8959%*
Activated 0. 0395 5.8506  0.9404**
carbon
Cd Zeolite 0.2047 18.7672 0. 9612**
Activated 0. 0379 2.7221 (. 9655%*
carbon

*% Sjgnificant at 1% level
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Fig. 6. Effect of particle size on Zn adsorption in single and mixed solution.
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Effect of percolation velocity on Zn adsorption in single and mixeed solution.
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