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Abstract ; Coal fly ash is regarded as the important solid waste in the large coal power base,and above 600 million tons coal fly ash is gen-
erated annually. The utilization ratio is only 60% approximately , the most of fly ash is mainly stored in piles, which can cause serious envi-
ronmental problems,and its resource utilization is of great significance. In this paper,the high alumina coal fly ash (HAFA) generated in
Shanxi and the north of Inner Mongolia was adopted and researched. The basic physical property analysis shows that aluminum, sili-
con,iron,calcium are the main elements in the coal fly ash,which are in the form of mullite, amorphous silica and ferruginous spheres.
Mullite is a stable phase. The reactivity of amorphous phase aluminum silicate is high,but its coordination structure is complex and the re-
activity is different. Nowadays,in terms of its abundant aluminum/silicon resources, the main high—value research directions focus on the

extraction of alumina and preparation of aluminum-siliconcomposite,in which the removal of amorphous silica is the key processing tech-
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nology. In view of the occurrence morphology and quantitative analysis of amorphous silicon, firstly,,the NMR analysis combined with EP-
MA was used to determine the complex structure of aluminium—silicate in amorphous phase. The silicon atoms mainly exist in five coordi-
nation structures: Q*(4A1)/Q*(3A1)/Q*(2A1)/Q*(0Al) /Q*(1Al) ,and the content of Q*(0Al) is occupied about 56.5% in the amor-
phous phase. Secondly,by means of acid—base combination method, the possibility of spontaneous reaction in alumina-silica zeolite was
gradually weakened, active aluminium was selectively separated,and the active sites were exposed in large quantities, so as to realize the
step—by—step separation of amorphous aluminium-silicate. Further, the efficient separation between mullite crystalline phase and alumin-
ium—silicate amorphous phase was identified by ICP ,XRF,XRD,SEM and EPMA. Two groups of parallel experiments were carried out,
and the error of the test results was small. The results indicate that the content of silicon in amorphous phase is 57% —58% . The " bulging
peak" of amorphous silica has disappeared,the grain structure of mullite enwrapped by the amorphous silica is exposed , which proves that
amorphous silicon dioxide can be removed efficiently. There are three advantages of mild experimental conditions, minor errorand wide op-

erating flexibility , which provides an important guiding significance for high value conversion and utilization of fly ash aluminium-silicon

resources.

Key words: coal fly ash;occurrence state ; quantitative analysis ;amorphous silica;deep desilication

0 35 B

T AR R A 38 30 12 ¢ VL b FEAT
AHEE A v FIREA T A 7 2 e, A R AR A vl EE )
it 60% AFEHEHO B b 5 AC 1 DL T
TR JREEL KPR ZRS AR 70%
2y, BIPEAR R R IR T A T
Ol H OB 58, iR B, EEA LA A5 07
[) HR I AT BRI b 5 A 0 B R A
U, FELAR SRR SR SR A W B AR BRI
BABERAAAED . BT £ AR R R
PORE B IS B A B 7 AR R
N R BURAWH A A R AL A OO
& O BORER A RE AR IR BERT 7 1), B REAR
AR R AT B R AL R i 68 R,
it R A2 23 AR AT 25 B HERE B e T TSRS A
JRECHE G IR s (AL BAT R = S

AR AR A e 1 o0 A o0 A E AL XRD K5 B
SERIMHTIE AR Rk BB T 5 . XRD g
R ek 2R S 10% Zn0 TR
AT XRD 2347, I LUH N v, Xof il A 3 e 47
FEAE , 7 20 AR B & f, LI 3 53045 20 3R A1 5
RO USRS s R S AR S ek A BT I

J7 BT AR A AR BN T M ) 25 1 AR
PR ) SR R T AR A, SRR 5 A iR Ak S D 2B R
FELLVSATE 205 R 7 8, 5k A SR AH 5 SR
PR IEAAN S ARIZ T 1 23 R B 43 K B A58 5 i
PR (5 B o B AN s 15wk B de A
A R AH 5 50805y A B T ek e S BRI A
BRI R R B 207 B AT A B A R R e A
P AR AR A AN 58 4 S R

B AR )@, A SCE Seid ik XRD & NMR 43
Bri ek AR RE I RAAE A  SE Tk i — B4R T
— TR — PR — B — PR — B EE 3, 368 o kR R B A BT B
AR S AR AR, RS 80408 1 AE S AR RE & 2
JEE L XRD B M43 K SEM JE SR 43 B B 3iE 1 3F &
AR B 2B G A i B e Frik
25/ FRAESRME R | BN 2% 4 I A AR e, R R
R EA RN 2 X,

1 iR 7

1.1 REER

TG i R IR A N 52t SRR 22 3 SR v
J7LHA UL 1, e R e B A A R R R A
FAbmtb T, & HAE 36% ~38% , A EALik A
TAHAL T, ZEKRT 96% .

®1 BRRALZHEK

Table 1 Chemical compositions of coal fly ash

K AL O, Si0, Fe, 0,

Na, O MgO TiO, LOI

T/ % 50. 64 40.21 1.97

0 0 3.27 2.78
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Fig. 1 Analysis of mineral phase of coal fly ash
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Fig. 2 Morphology and elements distribution in HAFA
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Fig.3 *Si MAS NMR spectrums of HAFA
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Fig.4 XRD spectrums of HAFA during the method of acid
and alkali combination
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Fig. 5 Microscopic morphology changes of particles during the

method of acid and alkali combination
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Table 2 Desilication ratio of different desilication process
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