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ABSTRACT : Salt occlusion in zeolite is a unique phenomenon that takes place only when the salt size is
similar to the window size of host zeolite. KClO;-occluded zeolite, as an environment-friendly oxidant, has a
high potential for effective removal of various organic pollutants. This study was carried to investigate the
characteristics and the removal kinetics of fungicide chlorothalonil by zeolite-KCIO3; complex. About 10% of
KClO; was occluded in zeolite pores synthesized by salt-thermal method from fly ash, although the occlusion
amount was relatively less compared to that of nitrate salts. By occlusion with KCIOs, no remarkable
changes were found in X-ray diffraction patterns of cancrinite, whereas some decrease of overall peak inten-
sities was found with those of sodalite. Different releasing kinetics of ClO; ion were observed in distilled
water and soil solution from zeolite-KCIO; complex. Two reactions, hydration and diffusion, seem to be
related with the release of KClOs Therefore, the release isotherm of ClOs ion well fitted to the power
function model which indicate the release was made by hydration and diffusion. The removal of chloro-
thalonil by zeolite and KCIO; reached at reaction equilibrium within 6 hours by 18% and 47%, respectively.
However, the chlorothalonil removal by the zeolite-KCIO; complex increased slowly and steadily up to 92%

in 96 hours. These findings suggested that zeolite-KCIO; complex could be applied for effective removal of
organic contaminants in the soil and aqueous environment.

Key words: salt occlusion, zeolite, fly ash, zeolite-KCIO; complex, chlorothalonil.
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Fig. 1. Continuous-flow system for the measurement of KClO;
release kinetics.
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Table 1. The operating conditions of ion chromatography for
analysis of ClO; ion

Model Dionex DX-500 lon Chromatography
Column IonPac ASI1 Analytical, 4 x 250 mm
(P/N 44076)
Detector Suppressed conductivity, ASRS (4 mm)
Eluent 100 mM Sodium hydroxide
Flow rate 1.0 mL/min
Run time 12 min
System backpressure  3.95593 MPa
Conductance 25115
Sample volume 1000 L

Table 2. The operating conditions of HPLC for analysis of
chlorothalonil

Model SHIMADZU-10A
Detector UV 254 nm
Column p-Bondapak C18 (3.9 mmx15 mm)

Temperature Room temperature

Mobile phase Water : Acetonitrile (6 : 4)
Flow rate 1.0 mL/min

Sample volume 20 uL
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Fig. 2. Xray diffraction patterns of zeolite synthesized from
fly ash, and zeolite KC1O; complex. (A, Fly ash; B, Zeolite-
KAG; complex; S, Sodalite; C, Cancrinite;, Q Quartz; M,
Mullite)

Table 3. The element compositions of zeolite and zeolite-KCIO;
complex

Element compositions (%)

Sampl _ e

P¥ S0, ALOs FeiOs TiO, MgO CaO NaO KO I &
Zeoite 418 295 37 13 08 10 93 69 - 57
Zeolite-

. 2 35 12 04 07 59 138 29 35
KO, 389 292
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Fig. 3. Release kinetics of ClOs from zeolite-KCIO; complex.
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