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Hydrothermal synthesis of sodalite from coal fly ash and
its property characterization
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Abstract: Sodalite was synthesized from coal fly ash through hydrothermal reaction and was characterized. The main
crystal mineral in synthesized product is sodalite by XRD and its ideal chemical structure formula is NagAlgSigO,4Clyy.
The cell parameters are a,=0.889 nm, z=1. The results show that the crystal structure of synthesized product is spherical
and rough adhered to each other. The mass ratio of SiO, to Al,0; decreases from 2.3 to 2.0 during the synthesis process

compared to chemical compositions of coal fly ash and synthesized product. The FT-IR spectrum and DTA curves

indicate there is the free water in the synthesized product.
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Table 1

synthesized product (mass fraction, %)

Chemical compositions of coal fly ash and

Material ~ SiO, AlL,O;  NaCO, CaO TiO,

Coalfly 5 5 35.9 - 4.6 1.5
ash

Sodalite  18.5 15.7 22.7 5.1 0.1

Material ~ Fe,O5 K,0 NaCl S/AV

Coal fly 53 13 - 23
ash

Sodalite - - 3.8 2.0

1) S/A is mole ratio of SiO, and Al,O;
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Fig.1 SEM images (a, b) and EDS (c) pattern of coal fly ash
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Fig.2 SEM images (a, b) and EDS (c) pattern of synthesized
product
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Fig.3 XRD pattern of coal fly ash
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Fig.4 XRD pattern of coal fly ash pre-treatment
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Fig.5 XRD pattern of synthesized sodalite
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Table 2 XRD pattern of synthesized sodalite

(hk1) index d-spacing/nm 11,V
211 0.363 33 100
110 0.629 37 29.5
411 0.209 70 28.8
114 0.256 87 20.7
321 0.237 69 17.4
310 0.281 34 10.5
440 0.157 20 9.3
611 0.144 27 7.3
600 0.148 23 6.7

1) | is characteristic intensity from sample; |, is intensity from

pure element.
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Fig.6 FT-IR spectrum of synthesized sodalite
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Fig.7 DTA curves of coal fly ash and synthesized sodalite
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