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Abstract

Phillipsite-type zeolite powders were synthesized from domestic coal fly ash by hydrothermal reac-
tion with 2.0 M~3.5 M NaOH solution at 80°C~120°C for 24 h. The properties of zeolite were inves-
tigated by XRD, SEM and IR spectroscopy. The effects of chemical composition of fly ash, reaction
temperature and NaOH concentration on the zeolite synthesis were well appeared on IR spectra. It is
found that the TO, (T = Si, Al) tetrahedra have a well ordered structure as the SiO, content, synthesis
temperature and NaOH concentration become high.
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Fig. 1. X-ray diffraction patterns of fly ash-A and
fly ash-B powders. Symbol @ denotes peaks from
quartz and O from mullite, respectively.
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Fig. 2. X-ray diffraction patterns of hydrothermally
synthesized zeolite powders from fly ash-A with
3.5M NaOH at various temperature. Symbol Il
denotes peaks from phillipsite type zeolite, O from
mullite, and * from hydroxy-sodalite, respectively.
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Table 1. Chemical composition of coal fly ash-A and fly ash-B used in zeolite synthesis

SiO, AlLO, Fe,0, CaO MgO K,O Na,O TiO, MnO P,0; Ig. Loss
A 62.3 24.5 5.1 33 1.1 1.2 04 13 0.1 0.3 6.8
B 59.6 31.1 4.8 0.9 04 0.3 0.3 1.6 0.1 04 8.4
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Fig. 3. X-ray diffraction patterns of hydrothermally
synthesized zeolite powders from fly ash-B with
3.5M NaOH at various temperature. Symbol Ml
denotes peaks from phillipsite type zeolite, O from
mullite, and * from hydroxy-sodalite, respectively.
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Fig. 4. SEM micrographs of zeolite powder surfaces

synthesized from (a) fly ash-A and (b) fly ash-B
with 3.5 M NaOH at 120°C.
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Fig. 5. IR spectra of phillipsite type zeolite synthe-
sized from fly ash-A with 3.5 M NaOH at various
temperature.
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Fig. 6. IR spectra of phillipsite type zeolite synthe-
sized from fly ash-B with 3.5 M NaOH at various
temperature.
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Fig. 7. IR spectra of phillipsite type zeolite synthe-
sized from fly ash-A with 2.0 M and 3.5M NaOH
at 120°C.
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