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Abstract

A study on the zeolite synthesized of bituminous coal fly ash from power plant has been
carried out to reuse industrial waste. The synthesized zeolite was proved to be 4A type by
means of the X-ray diffraction analysis and the degree of crystallinity was found to be
higher than 90%. Then the synthesized zeolite was used as an adsorbent to remove the heavy
metal ions in the Cu, Pb, and Cd containing wastewater and water. Also, adsorption
characteristics and Kinetics of synthesized zeolite in the each metal ion solutions were studied.
In each ion solutions, the adsorbed amounts of Pbh, Cd, and Cu to the unit weight of
synthesized zeolite were 141.6, 1188, and 131.4mg/g respectively when each metal ion
concentration was D00 mg/L solution. The adsorption kinetics was fitted well to the
Freundlich isotherms. The value of 1/n for Pb, Cd, and Cu were 0.27, 050, and 0.66,
respectively. Those results showed that the synthesized zeolite could be used as an adsorbent
to remove single heavy metal ions in the wastewater and waler.

The heats of adsorption, AH values of Pb, Cd, and Cu were 487, 1495, and 18.23kacl/mol
by the Henry-van’t Hoff equation.
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Table 1. Chemical Composition of Bituminous Coal Fly Ash

Comp. SiO AbLOs FexOs Ca0

MgO KO TiO: SO; others

w2 66.6 253 519 0.37

0.33 0.26 0.30 0.31 1.44

g a3 2 A4 35(19%)
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1. Thermometer 2. Reactor 3. Reflux condense
4. Agitator 5. Heating mantle
6. Temperature controller

7. Speed controller 8. Tachometer

Fig. 1. Schematic diagram of reactor.
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Fig. 2. Schematic flow diagram for the hydro-
thermal reaction synthesis.
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Fig. 3. XRD patterns of synthesized zeolite.
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Table 2. Variables of Adsorption Isotherms
Variables Pb Cd Cu
I/n 0.2699 0.4449 0.6647
Freundlich k 499 15.7 40
Isotherm Std. Err. of Y Est. 0.0261 0.1033 0.0891
R Squred 0.94 0.84 0.89
gmax 2215 250.9 395.7
Langmuir a 0.041906 0.010023 0.002623
Tsotherm Std. Err. of Y Est. 0.00036 0.00101 0.00066
R Squred 095 0.72 091
qmax 222.8 228.0 3224
BET b 104402 195.31 34.47
Isotherm Std. Err. of Y Est. 6.6E-7 88E-H 1.3E-5
R Squred 1.00 094 0.74
vhebi il 2 dst /Ml dEEbel B2 Tuple 3. Adsorption Capacities and  Heats( 4H)
% el Std. B of Y Est.@l® 54 L of Adsorption for Ph, Cd, and Cu ions
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e ol &o izl e o] gste] FYI =
2.3 FAA AR Ao FAARYE 4 o FAwel A7 740,
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Ae A9 Fwo WMk Fig 1ol vehyiole A& Helsi vk Fig. 1LelM Bz vl ol
™, 7t FirEe] o] why, Hav W FudE WY -x_7P FrterE G dide S
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