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Abstract: To achieve the high value added utilization of fly ash, the

relationship between particle size characteristics and component

characteristics of fly ash was studied. The original low calcium fly ash were

divided into 5 groups according to the particle size by the classifier.

Several parameters of particle fineness and size distribution were used to s
assess the particle size characteristics. The chemical and mineral components o

of the fly ash were tested by XRF and XRD respectively. The results show [5]
that the different parameters of particle fineness align fairly well in
assessing particle size. The uniformity coefficients of classified fly ash are
greater than these of the original fly ash. The mineral species in the 5 A A A A .

groups of fly ash are basically the same while the chemical contents are ’ ° Hemmmgs

obviously different. s

Key words : fly ash; particle group; particle size characteristics; component
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5 i Fig. 1 Particle size distribution of original fly ash
, 5 ; D/max2550 X
F1.F2 F3 F4 F5; 1.S230 ( )
( ) , 5~70°, ,
; X ( ) 10 (°)/min,
1
Tab.1 Chemical composition of original fly ash
Ca0 Si0, ALO; Fe,05 MgO SO, Na,0 K,0 TiO, MnO SrO P,0s
1% 6.49 48.9 33.8 5.08 0.67 0.51 0.36 0.88 1.24 0.06 0.19 0.26
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Tab. 2 Fineness parameters of fly ash with different sizes
/pm /pm /pm
F1 2.93 245 2.31
F2 6.32 5.20 5.05
F3 1291 10.97 9.02
2 5 F4 27.33 24.37 21.67
Fig. 2 Particle size distribution of fly ash with different sizes Fs 51.90 46.04 42.32
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Fig. 3 Correlation analysis of different parameters of fineness
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Tab. 3 Distribution parameter of orcginal fly ash and fly ash with ’ Cal ’ ’
different sizes e,
FO F1 F2 F3 F4 F5 CaO CaO ,
n 0.31 3.55 2.01 1.79 3.22 1.88 o
4 5
Tab. 4 Chemical composition of fly ash with different sizes
Ca0 Si0, AlLO; Fe,0, MgO S0, Na,0 K,0 TiO, MnO SrO P,05
F5 16.80 35.8 224 2.87 3.36 1.38 0.44 0.76 1.27 0.14 0.16 0.25
F4 13.90 42.8 27.1 3.16 247 0.78 0.58 0.86 1.34 0.12 0.16 0.21
F3 8.88 36.7 24.0 3.19 1.55 0.48 0.55 0.82 1.08 0.08 0.18 0.18
F2 6.27 39.9 26.4 391 0.84 0.21 0.44 0.83 1.06 0.07 0.15 0.15
F1 5.62 36.6 23.7 6.41 0.65 0.11 0.46 0.85 0.95 0.07 0.14 0.14
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Fig. 4 Relationship between characteristic particle size

and CaO content in fly ash
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Fig. 5 XRD patterns of fly ash F1—F5

3
1) . )
2)
3) )
,Ca0, MgO ., SO;, P,0s
,F6203 ©
4)

(References) :

[1] CHINDAPRASIRT P, JATURAPITAKKUL C, SINSIRI T. Effect of
fly ash fineness on compressive strength and pore size of blended
cement paste[J]. Cement and Concrete Composites. 2005, 27: 425-
428.

[2] , , .. _
. , 2012, 18 (5):72-76.
[3] ; . [J].
, 2009, 15(6): 68-71.
[4] , , ,
. , 2008 (2): 99-101.
[5] . . Ml , 2004
101-103.

[6] HEMMINGS R T, BERRY E E. On the glass in coal fly ashes: recent
advances[C] // Mat Res Soc Symp Proc, 1988, 113: 3-28.

[7THEMMINGS R T, BERRY E E. Speciation in size and density
fractionated fly ash[C] // Mat Res Soc Symp Proc, 1986, 65: 91-104.

[8] HEMMINGS R T, BERRY E E, CORNELIUS B J, et al. Speciation
in size and density fractionated fly ash:  : characterization of a low-

calcium, high-iron fly ash[C] // Mat Res Soc Symp Proc, 1987,
86: 81-98.

[9] s s . SN ,
2001 (1): 26-31.

[10] GRZESZCZYK S, LIPOWSKI G. Effect of content and particle size
distribution of high-calcium fly ash on the rheological properties of
cement pastes[J]. Cement and Concrete Research, 1997, 27 (6): 907-
916.

[11]LEE SH, KIMHJ, SAKAIE, etal. Effect of particle size distribution
of fly ash—cement system on the fluidity of cement pastes[J]. Cement
and Concrete Research, 2003, 33 (5): 763-768.

[12] FENG Shuxia, WANG Peiming, LIU Xianping. Effect of gangue on
portland cement hydration process and hydration mechanism[J]. J Chin
Ceram Soc, 2010, 38 (9):1682-1687.

[13] WANG P Z, TRETTIN R, RUDERT V. Effect of fineness and particle
size distribution of granulated blast—furnace slag on the hydraulic
reactivity in cement systems[J]. Advances in Cement Research, 2005,

17 (5): 161-166.

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



