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Abstract: Coal fly ash was transformed to NaPl zeolite through hydrothermal reaction in NaOH
medium and the synthesized product was characterized. The main crystalline mineral in zeolitized
coal fly ash was NaPl, with small amount of partially dissolved residual quartz and mullite as iden—
tified by XRD. SEM photographs showed that the particle of raw coal fly ash was spherical and
smooth, while zeolitized one was rough. The synthesized product contained large amount of ex—
changeable cation (Ca2+ in this case) . The amount of SiO2 decreased markedly and that of A 1203in-
creased slightly during the synthesis process, which reduced SiO2/ Al203 ratio from 3.3 for the raw
material to 1. 8 for the product. IR spectrum and DTA curves indicated the presence of zeolitic wa—
ter in the synthesized product. The CEC of zeolitized coal fly ash was 213 cmol/kg, and specific sur-
face area was 29 m°/g, 100 times and 26 times greater than those of raw coal fly ash respectively.
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Fig. 1 SEM photographs of fly ash and synthesized zeolite
(a) fly ash; (b) synthesized zeolite
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Table 1 Chemical compositions of raw material and synthesized zeolite (mass fraction/ %)
Si0, ALO3 Na,O K,0 Ca0O M g() Fe 03 TiO, T otal Si0,/A 103
Coal fly ash 51.10 15.70 0. 60 1.20 8. 30 1. 00 9.40 0. 80 88. 10 3.3
Synthesized 34.40 18.91 3.22 0.41 1405  0.97 9.01 073 8171 1.82
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Fig-3 Infrared spectrum of synthesized zeolite
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Fig-2 XRD patterns of fly ash and synthesized zeolite & -03 0 26? 460 6(;0 860 10‘00
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Fig.4 DT A curves of fly ash and synthesized zeolite

(a) fly ash; (b) synthesized zeolite
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Table 2 Some physical and chemical properties of

raw material and synthesized zeolite

Cation exchan geable Specific Water

surface area/ content/

m> g ) %

capacity/
(emol- kg= 1)

Coal fly ash 2.0 1.1 0.2

213.0 29.0 12.3

Synthesized zeolite
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