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Defluoridation of Wastewater by Adsorption
on Bituminous Coal Fly Ash

Daesung Lee, Suakhwan Park and Moonshik Zong
School of Public Health, Seoul National University

ABSTRACT

This study was performed to find the ability of bituminous coal fly ash to remove fluoride
from water and wastewater at different fluoride concentration, reaction temperature, reaction time

an¢ pH.

The removal of fluoride is favorable at low concentration, high temperature and acidic pH. With
the increase in the initial fluoride concentration, the amount adsorbed increased. Adsorption process
was exothermic at pH 2.0. Physisorption process was predominant over pH 2.3, while Chemisorption
was under pH 2.3. Fluoride uptake by fly ash was conducted the adherence of fluoride on the
active surface sites of adsorbent and its intraparticle diffusion within adsorbent. The values of
rate constants of adsorption were 3.028X10 %, 4.715X 10 %, 2.88 X 10" * (min) and intraparticle diffu-
sion were 1.434X10 " 3.012X10 % 5635X10 * at each temperatures,
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Table 1. Weight percentage of coal flv ash constitu-

tent
Constituent Weight range (%)
Si0, 40-57
ALO, 20-29
I“egO;( 3*15
Ca0 1-10
MgO 0.8-5
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Fig. 1. Decrease of fluoride concentration by reaction
time with fly ash at 30C and pH6.5.
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Fig. 2. Decrease of fluoride concentration by temper-
ature and reaction time with fly ash at pH 6.5.

Table 2. Thermodynamic parameters at different tem-

peratures
Temperature AG® AH° AS°
(C) (kcal/mol)  (kcal/mol) (kcal/mol-k)
30 1.2795 7.0518 0.0191
40 1.0890 10.0850 0.0287
50 0.8017 - -
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Fig. 3. Decrease of fluoride concentration by temper-
atures and pH at initial fluoride concentration
of 10 mg/l.
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Fig. 5. Plot for the rate constants of intraparticle dif-
fusion at initial fluoride concentration of 10
mg/l and pH 6.5.
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