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Table 1 Chemical compeosition analysis of Gujiao fly ash B 1 AR R R AL XRD B
Fig. 1 XRD patterns of Gujiao fly ash in different

Composition Content/% Composition Content/% Composition Content/%
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Fig. 2 Composition of Gujiao fly ash

in different size fractions (%)

Size fractions/mm Mullite Quartz Glass LOI
<0. 05 29.59 1.23 64.49 4.68
0.05~0. 10 27.54 4.41 61.93 6.11
0.10~0. 15 26. 28 4. 10 63.41 6. 20
0.15~0. 20 26.72 5. 64 63.53 4. 10
0.20~0. 25 25.23 5.08 64. 74 4. 94
0.25~0. 30 23. 80 2.02 70. 22 3. 95

0. 30~0. 40 24. 86 2.01 68.53 4. 59
=>0.40 20. 45 2.85 74.76 1.93
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Fig. 2 (a) Needle-like mullite; (b) mullite existed in glass; (¢) quartz
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Fig. 3 SEM and EDS spectra of glass
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Fig. 4 FTIR spectra of fly ash in

different size fractions
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Fig. 5 FTIR peak fitting results of fly ash in different size fractions
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Fig. 6 Distribution of chemical bonds of fly ash

in different sizes fractions
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Research on XRD and FTIR Spectra of Fly Ash in Different Particle Size
from Gujiao Power Plant

LIU Yun-xia"’?, ZENG Fan-gui'’ ** , SUN Bei-lei"" ?, JIA Peng' ?
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Abstract A large amount of fly ash is produced every year in China, and there are big differences in the disposal and utilization
of fly ash with different particle size. In order to explore the differences in the composition and structure of fly ash with different
particle size, Gujiao fly ash was selected as the research object, and sieved into 8 size fractions. X-ray diffraction (XRD) and
Fourier transform infrared spectroscopy (FTIR) was used to characterize the samples. XRD pattern shows that the dominant
phase is amorphous glass (61. 93 % ~74. 76 %) , mullite (20.45% ~29.59%) and a small amount of quartz (1. 23% ~5.64%).
As the particle size increases, the mullite content decreases, the quartz content increases first and then decreases, and the glass
exhibits an overall upward trend. FTIR shows that Si—O (Si, Al) asymmetric stretching vibration is main chemical bond
(58.86% ~ 67.39%), which is mainly provided by aluminosilicate in glass, followed by Si—O-—(Si) bending vibration
(15.28%~21.49%), Si—O—Si symmetric stretching vibration (6. 18% ~9. 67%), and Si—O—(Al) symmetric stretching vi-
bration (0.79% ~4.02%). With the increase of particle size, the relative content of Si—(Si, Al) asymmetric stretching vibra-
tion increases, Si—O—(Si) bending vibration decreases, while Si—0O-—Si symmetric stretching vibration and Si—O—(Al) sym-
metric stretching vibration does not show an obvious change trend. The relationship between XRD content and FTIR chemical
bond content shows as Si—O (Si, Al) asymmetric stretching vibration is the main absorption peak of glass, and the content of
this band increase with particle size is consistent with the increase of glass obtained by XRD. For quartz, the content got by XRD
quantification in different size fractions are also same with the changing trend of the Si—O—(Si) bending vibration near 464

1 1

cm™ ' and Si—O—Si asymmetric stretching vibration near 1 090 cm™'. The relative content of the strong absorption peak at 556

em” ! of mullite (y) obtained by FTIR and the mullite content (x%) obtained by XRD shows a linear relationship as y=0. 396
—1.997 with 0. 868 for R*.
Keywords Fly ash; Particle size; XRD; FTIR
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