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Abstract

To increase the recycling rate of anthracite fly ash, the properties of anthracite fly ash were compared to that of bituminouns
fly ash. Especially, the high temperature properties of the fly ash are investigated by using thermal analysis, high temperature
microscope and X-ray diffraction analysis for utilizing anthracite fly ash to prepare the calcinated bricks. The average ratio of
Aly04/Si0, for anthracite is 0.62 and the ratio for bituminous is 0.34. The content of Al,O; in anthracite fly ash was higher than
that of bituminous fly ash. The SiO, of anthracite fly ash reacted with the Al,O; in the fly ash and formed new mullite crystal
at over 1000°C, so anthracite fly ash showed high fire resistance. And, the fly ash mixtures having kaolin were prepared, and
then extruded in vacuum to evaluate the extruding property of anthracite fly ash mixture. The extruding velocity was decrease
with increasing the addition amount of fly ash in the mixture, and the maximum addition amount of fly ash that could be
extruded was 60 wt%.
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Fig. 1. SEM photographs of fly ashes for (a) anthracite and
(b) bituminous.
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Fig. 2. X-ray diffraction profiles for fly ashes of (a) anthracite
and (b) bituminous. (M ; Quartz, @; Mullite,
V; Magnetite, ¥ ; Hematite)
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Table 1. Chemical content of fly ashes of anthracite and bituminous.
Fly Ash Chemical Content (wt%) Particle Size
Si0, | ALO; | Fe,0O3 | CaO | MgO | K,O | Na,O | TiO, | MnO | P,Os | EC. (pm)
Anth. FA 1 52.7 335 5.15 147 0.87 4.05 0.26 1.73 0.06 0.21 144 252
Anth. FA 2 53.7 32.8 5.10 1.41 0.87 422 0.17 1.81 0.05 0.21 13.5 273
Bitu. FA 1 69.7 18.4 7.0 2.05 0.39 0.72 0.49 1.30 0.03 0.15 2.8 18.27
Bitu. FA 2 61.5 25.5 38 393 1.17 [.16 1.32 1.59 0.05 0.11 5.0 19.99
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Table 2. Results of high temperature microscope for fly ashes
of anthracite and bituminous.

Anth. Fly Ash 1 |Bit. Fly Ash 1
Initial Defromation 1230°C 1200°C
Hemisphere 1590°C 1530°C
Flowage 1650°C 1590°C
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Fig. 4. X-ray diffraction profiles of anthracite fly ash accor-
ding to calcination temperature.
(a) 900°C (b) 1000°C (c) 1100°C (d) 1200°C (e) 1300°C
M; Mullite, Q; Quartz

J. of Korean Inst. Resources Recycling Vol. 13, No. 2, 2004

Bl - SR - 2T

2 A Sk, zF AEE 900°CIM  1300°C7HA
100°C 7+ o2 71gsk & XA 39 #4L it
&2 100°C/he2 St 2 2504 Ex2] A7k
& AR St Fig 4 FAE Haslel A
g 2o mW& XA 34 4 Afolct. 900°CelA
Gx2e XFQ AL, 25°26) F2oA9] halo FHEIS]
XA SAHI} AR, A9 Hart SiEel 3l
8% E 4 ) oA mAEAe] A4} H|A
A9 §i0,2) AR 71908 Aeg AZEY dAlg
259] 5l wet EoelEY Fd #A e A
8k, 499 3d 9z e ghsle AT B
o3 St} v}, 1300°Colx] Ex] & AR89 ¢
ol Mol XA 34 dae A9 AlA 1, EEo|E
9] XA 3 age] FHAEY o] AxERE G
g 29 Frio wel Mes) £ Sio, AES ALO,
AR3) ukgsle] Balo|EE @A3laL, o] WEd ¥
g Ags]7) 22004 E UgeE Ho|x Qiuky ¥
& 4 Stk Jung E2Y AgEY] a-ALOE EFT

C
c/MC ()
? (c)
(b)
Q
M
M @)

T T T T T

T
24 25 26 27 28 29
20/degree

Fig. 5. X-ray diffraction profiles of bituminous fly ash accor-
ding to calcination temperature.
(a) 900°C (b) 1000°C (c) 1100°C (d) 1200°C
M; Mullite, Q; Quartz, C; (Ca, Na)(Al, Si),Si,Og
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