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Mineral abundances of high-alumina fly ash from the Jungar
Power Plant, Inner Mongolia, China
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Abstract: The mineralogy of the high-alumina fly ash from the Jungar Power Plant, Inner Mongolia was studied
using X-ray diffraction analysis (XRD) and a scanning electron microscope equipped with an energy-dispersive X-
ray spectrometer (SEM-EDX). The fly and bottom ashes are both composed of amorphous glass, minerals and un-
burnt coal particles. Minerals in the residues including mullite, corundum, quartz, and a trace amount of calcite
and K-feldspar. The mullite content reaches 37. 4% in the fly ash. Corundum may be the typical secondary miner-
als in the high-alumina fly ash. The corundum content increases along with the particle size of fly ashes decreasing.
Moreover, in general, the content of amorphous glass and mullite decreases and slightly increases, respectively.
The 300 ~360 mesh fraction is highest in mullite content. The fly ash with smaller particle size stayed in the boiler
with a relatively short time interval and probably influenced by partial high-temperature which favored the mullite
formation.
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Fig. 1 Images of fly ash from the Jungar Power Plant (SEM, back-scattering electrons image)
REROA AR X5 R AT S A 0 b 2 1) 47 4 o ‘
Kb AR . T, G HRE R2 ERRET BEFWHIEEAR
’ R ‘\ N . : Table 2 Phase composition of coal combustion
% > B ) <
%ﬂi :;E éH( 51%;%’);5;2 ﬂirgl% 71;% IEEBLJ:;: iﬂ@ki EE?E% products from the Jungar Power Plant %
—H Z TEHT. AN|RJERER el e
HIPAR AR, U o R L2, - v Bt SR
3.2.1 Tikr Bk ONWIE AR R0 KA

PR R S T R . R BRebge Rk 374 3.9 2.0 0.2 0.2 526 3.7
L N BIEREIK 349 40 1.6 0.3 0.2 548 4.1
Rl PURLESER LI R fL TR R KK 272 3.2 20 0.5 0.3 544 12.4
H R A PSR B e R R SR B A o Ok £
HERR R BT b sk 710 1% R sl 4 g T R s S B SOk 6 (37.4% ~34.9% ) WS
FEHMA R PERAR SR (3.95 % ~15.52 % ).

HERS R SORATEIR K . A AR CR L BRA S OKTP S A U BRI H, X RIIBORA &7 5
BB B TE g ik DX AR I F) 52 TEAH DG OG AR BORAT 2 e b W A bt A vh 28 Sy ARV 205 B i g, i
AT A B ) B R AR R U KB P SR AT R T ECIRAIAME , I e R R &2 1
VRO R B 1), (d) NUERS R REAR K B EDIRSER A R R R BB A R T
A/ iE SR
3.2.2 &%

HERS R P TR TP ARSI M, W BB Y b B0 1. W AR e Rl 32 R 3k 2 050 °C,
SRR YIRS S TR . WIETE 3 FRB  h r E BRSOk O A R RS, TR
AR ORRIBRAE g CR P 220K, XS] T W f B R 7840 45 P iU 76 2 45GE 1 Sk
W EAERARE P W R AN K TP AR A REAG I Hh B8 5 AT, PR, M AR v RB R vo SR by B K v B R Y
e
3.2.3 HEewvYy

HRWw-wanadss, Jria s a S smdbw 20, BNTTER KA R i & A BA LR 022161
A I A R A R B P R R AR, B AR ). — S O A SRR e




5510 4] B HFAE S HEAR KAL) R AR BRI I ) A B R 1171

R, AR — L A A AR R P AT LUK AR TR A L R i R XL —
1E1500 ~1 600 °C, I H i TARIEIRSES BRSO, RS2 PRl e al e T0 AL L. A ey
JERIRZAE 1 400 C, PUAATERS M EREA PTRENE.  MERS KB BRAR g O A 35 i LA S RO A
Pgtes (322), e Ao nl GRS LR AL T 3CBAH, R0 SCHDH &, .
3.2.4 FEEE(K

BEEEUR B S AR B ORI A A& 220 AR, BRAB A R B RS AR T s WA
JEHH 5 . Mardon il Hower AFFE 4% T 5 [ 15 55 AR R A v T RO 2 B, A RO JRE Al
HUBBR 2SR bR B0 B eh, OB IR & BRI RS R T A RS K P B R
PRt WA R B IRAR, 1T AER A% 2K e T RO A e 35 A SR AT DR Y.
3.3 AEALERH IR HHK

AR €Y= A 3. % 3 £3 RMRETERRES T
ARVE W, RED KRR/ 160 H, X Table 3 Grain size distribution of fly ash from
ﬁ%ﬁ(ﬂ@‘dK*Rlﬁé%K%jf(Miiﬂgg 81.2%. the Jungar Power Plant %

AR KA X AT E BT i (H) 5120 120~160 160~300 300 ~360 360 ~500 <500
B4 HRARE: BEE CIOBARR/DN, I el 8.7 10.1 40.5 9.0 16.0  15.7
T L, DRSS BN SR
BE— DI UE T W S B ZE ST . SEORAT Y & U B ORI AR I N A b SR B T T —
SO A BT TSR P R, /NIRRT R R JORE B K A B L BB . R TR AT A B
B ISEAAT SR B, 4 e s R A 52 B ] R Bk A0 BT A, fEL s TS e i P TR A XA
I S KA R B B A A TSR TR R RN Y TGO B SR T REAE o B P 452 B O A, RS 2
PORBE S, AR TSORAME, PSR A& s, RIS RE A S D, Mok 4 & s ek
12 300 ~360 H 1) €K Hik B e s (E G T e b R AR N REAIR, X mT RS2t F/hF 360 H i CIKLED
JHi H A B RS [ R 2 3 s

x4 ERRE 6 MIRRANE IR REAER

Table 4 Phase composition of 6 fly ashes of different particle size from the Jungar Power Plant %
W
RiE(H) WA Bk
oA ZIES A3 R A T e Hitw
>120 32.3 3.5 1.4 0.1 0 0 51.5 11.2
120 ~ 160 35.4 4.5 1.1 0 0 0 53.4 5.6
160 ~ 300 35.3 4.8 1.5 0.1 0.2 2 49.4 6.7
300 ~ 360 37.5 6.4 0 0.1 0 0 49.7 6.3
360 ~ 500 35.9 7.9 1.5 0.3 0.3 2.6 45.9 5.7
<500 35.6 10.9 0.9 0.1 0 1.3 45.0 6.2

A PAERRALT R KPR SRR, JF B &S WUKMRR A VIR AR AR, Bty 3247 1
TRARAX BN KK A

4 £ e

RIS T2 2 P BT RE A D L ISCDRE AR 2 F T b R v i 5 ) e e £ g U R
FE TIRBE= b i S SR AT MRS KAL) BRI R R KA R R R TR AR, R R A
T AR )R TR, SRR AR A e RE AL THERMER. B WOIRAR AU, I T i
W%, BRI AT 1 SR 23] S ps A R Bl T A



1172 4 % 3 #® 2008 4F25 33 %
STk :
[1]  Vassilev SV, Vassileva C G. A new approach for the classification of coal fly ashes based on their origin, composition, proper-

ties, and behaviour [J]. Fuel, 2007, 86 (10-11): 1 490-1 512.
[2]  Vassilev S V, Vassileva C G. Mineralogy of combustion wastes from coal-fired power stations [J]. Fuel Processing Technolo-
gy, 1996, 47 (3): 261-280.
(31 AUt AEFENG, ZRARRE. NSO AR KRBT R R B [T]. Blordslk, 2006, 51 (2): 177-185.
Dai Shifeng, Ren Deyi, Li Shengsheng. Discovery of the superlarge gallium ore deposit in Jungar, Inner Mongolia, North Chi-
na [J]. Chinese Science Bulletin, 2006, 51 (2). 177-185.
(4] ARt (ERENG, Z/ER%, &% SPRZH A R JL SR et /R FHBE b o s SR DI O B [T ). sS4, 2006,
80 (2): 294-300.
Dai Shifeng, Ren Deyi, Li Shengsheng, et al. A discovery of extremely-enriched boehmite from coal in the Jungar Coalfield,
the northeastern Ordos Basin [ J]. Acta Geologica Sinica, 2006, 80 (2): 294-300.
(5] AUt (EREIG, ZR2RR%, &% SN HERS /R RISV TR B2 BOBEAR O AR AE [T]. P EF: D 4. ERRE,
2007, 37 (SI). 119-126.
Dai Shifeng, Ren Deyi, Li Shengsheng, et al. Coal facies evolution of the main minable coal-bed in the Heidaigou Mine, Jun-
gar Coalfield, Inner Mogolia, northern China [J]. Science in China Series D: Earth Sciences, 2007, 37 (SI); 119-126.
(6] BRILIE. MEMSIRHL MMM IR B A R A i Be e [D]. Jbst: PR R (dbat), 2005.
Chen Jiangfeng. Characteristics of high-alumina fly ash and its use in synthesis of mullite: a case from the Jungar Power Plant
in Inner Mongolia, North China [ D]. Beijing: China University of Mining and Technology (Beijing) , 2005.
(7] sk&%, IMRIR, #F 9%, 5% SRR ER RO TTR B0 RS [T, HuBk{k2:, 2006, 35 (6): 660-
666.
Zhang Zhanjun, Sun Junmin, He Ying, et al. Distribution of some major and trace elements in high aluminum fly ash [J].
Geochemica, 2006, 35 (6): 660-666.
[8] Dai S F, Ren d Y, Chou C L, et al. Mineralogy and geochemistry of the No. 6 coal ( pennsylvanian) in the Jungar Coalfield,
Ordos Basin, China [J]. International Journal of Coal Geology, 2006, 66: 253-270.
(91 ZRAERE. SURZIT ARG o A AR P RGR T R R 5E [D]. dbat: PEEERY (dex), 2005.
Li Shengsheng. Trace elemental geochemistry of the Late Paleozoic coals from the eastern Ordos Basin [ D]. Beijing: China
University of Mining and Technology (Beijing) , 2005.
[10] Spears D A. Role of clay minerals in UK coal combustion [J]. Applied Clay Science, 2000, 16 87-95.
(1] B X, BRimwE, B 2, S5 RS OBSORMT P mise (1], BEsal, 2004, 29 (4): 449-452.
Shao Longyi, Chen Jiangfeng, Lii Jin, et al. Mineralogy study of coal ashes in the coal-fired power plant [ J]. Journal of
China Coal Society, 2004, 29 (4). 449-452.
[12] Henry J, Towler M R, Stanton K T, et al. Characterisation of the glass fraction of a selection of European coal fly ashes [J].
Journal of Chemical Technology and Biotechnology, 2004, 79 (5): 540-546.
[13] Sokol E V, Maksimova N V, Volkova N I, et al. Hollow silicate microspheres from fly ashes of the Chelyabinsk brown coals
(South Urals, Russia) [J]. Fuel Processing Technology, 2000, 67; 35-52.
[14]  Demir I, Hughes R E, Demaris P J. Formation and use of coal combustion residues from three types of power plants burning
[llinois coals [J]. Fuel, 2001, 80.: 1 659-1 673.
[15] Mardon S M, Hower J C. Impact of coal properties on coal combustion by-product quality; examples from a Kentucky power
plant [J]. International Journal of Coal Geology, 2004, 59 153-169.
[16] Matsunaga T, Kim J K, Hardcastle S, et al. Crystallinity and selected properties of fly ash particles [J]. Materials Science
and Engineering, 2002, 325 (1-2). 333-343.





