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Mineral change law of coal fly ash in the process of roasting activation
HU Yongjian, WANG Zhigang, FU Shihui, LI Yunlong,ZHANG Xin, LI Junkun
( Department of Chemistry , Dezhou University ,Dezhou 253023, China)

Abstract : In order to explore the activation mechanism of different activators on fly ash,fly ash from combustion and gasification industries
was roasted and activated by mixing with sodium carbonate, calcium carbonate ,ammonium sulfate and concentrated sulfuric acid, respec-
tively. The changes of minerals after calcination and activation were analyzed by XRD. The results show that the aluminum in combustion
ash is mainly in the form of mullite,while the gasification ash is mainly in diopside form. The sodium carbonate tendes to form nepheline
after calcination and activation,and its optimum activation temperature is 1 000 “C. Calcium carbonate is calcined to form calcium feld-
spar,and the optimum activation temperature is 1 300 °C. Ammonium sulfate tendes to form aluminum ammonium sulfate ,and its optimum
activation temperature is 500 °C. Aluminum ammonium sulfate could be decomposed into aluminum sulfate at 550 °C ;and ammonium sul-
fate activates to produce sulfuric acid and nitrogen containing gases. The aluminum sulfate is the predominant product after sulphuric acid
calcination and activation,and the optimum activation temperature is 400 “C. Calcium in gasification ash is easily to form anhydrite during
activation,and this increases the amount of ammonium sulfate and sulfuric acid. The activation temperature of those four activators is in or-
der of calcium carbonate>sodium carbonate>ammonium sulfate>concentrated sulfuric acid. Therefore , the concentrated sulfuric acid activa-
tion method with low activation temperature is more promising.
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Table 1 Chemical composition of fly ash %
JERL Si0, Al, O, Fe, 04 Ca0 MgO TiO, SO, K,0 Na, O
FA 49. 36 35.23 3.70 5.49 1.29 1.25 1.83 0.87 0.98
GA 45.18 29.99 3.32 15. 64 1.16 1.12 1. 64 0.78 0. 88
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Fig. 1 XRD pattern of coal ash FA and GA raw material
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Fig. 2 XRD pattern of FA and GA after roasting with
sodium carbonate
C I, B BRAS 1AL 5 B FA B BB 90 M ——45 K
(CaAl,Si,0,) 155 # K £ ( Ca,ALSiO, ) . BT
151, SR A RIS B A A S e i FEE RRAIR, A5 A AT
SR FERE TN, 1 200 °C B, K TP A5 B K A AL
FER 151 300 °C B, Al AEA™ 1 ot 2R A7, B
RAFFAEAT W R, BT GA i & i,
AL O, FLVE I Y B XA TE, KA SRR
FRRIRES AL GA W Y B AS Ak, B2 ES 1 fL
SRR ) Ao P TR 5 5 B A A A % S oy A T BT
KAOMEsRKAa e, HEZ
6CaCO, + AlSi,0,, + Si0, —>

3Ca,ALSiO, + 6CO, 1 (2)
3CaCoO, + AlSi,0,, + 4Si0, —
3CaAl,Si,0, +3CO, 1 (3)

2.3 WBRRFELTURHOTK

Kl 4(a) AKIREE G LIS FA 19 XRD 3% &, 400
CH, BRER B G LG FA T8 BUHT ) M——B IR R
FBEATE , BEIR BE T i, SR A (A0 ST e 5 B A
TR FRAS BT S Wi BE 3 1 5500 °C ), i R R e 107 45
WA PR 58 R TR ) e AL 171 5 A A PR AT S 068 174 548 e
I {H 550 °C B, B PR 40 e 1) SRR A AT S 0 T 2K, T
B P — R . X2 R TR Sk A
400 ~ 500 °C SR B S v A BB R 45 B , B R 4
5 550 °C 3 fif A= OB R BR . H: 32 %8 S g 8 L =X

57




www.chinacaj.net

2018 4E4 6 1 AR 2 G N 824 %
M M[ AR MM M_ALSLO, BB BRI AT R B2 05 Ak it B v, GA b 45
sl 2|1 A“*Ca?'i)"(;?é S AR S A AR T RE— 2 BT AL i

A
An G CaALSIO
An s 2 7
Anﬁnﬂﬁ 1200 'C
‘An Sacaa
A Gl |GitAn
n o
A AR AL A‘E} A A_.Al 100 C
1 1 1

20 40 60 80
26/(°)

B3 BRELS5IE )G FA B XRD i H
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Fig. 4 XRD pattern of coal ash FA and GA after roasting

with ammonium sulfate
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Fig. 5 XRD pattern of coal ash FA and GA after roasting
with sulfuric acid
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