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Abstract: In order to know the microscopic mechanism of selective deposition of coal ash in the
area nearby clean water wall and to provide some theoreticsl basis to solve the problem of complex
slagging, the ultrasoft pseudo-potential plane-wave method was introduced based on the first-
principle to calculate the electric structure and thermodynamic properties of Al,Os, Si0, and Fe;Os.
The most stable structure was achieved and the electric structure and cell parameters of the three
materials were calculated. Then the thermodynamic properties were derived and the temperature
entropy product T * S,heat capacity ¢, .enthalpy H and Gibbs free energy G of the three minerals
were obtained in the light of the metod of phonon spectra state density. Corresponding curves were
fitted with the data acguired.
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Tab.1 Results of sample compositions analysis and

X-ray diffraction analysis

w/%
(=3 X—Ht AT i 25 R
" S0, ALO; Fe:05 CaO MgO :

p=s

A AT, SI0z , #E 8k
RV ey IEel

%*EvFGZOB s
Fe304 (AR , SOz

ARy 45.15 42.08 4.40 2.34 0.50

KIK 47.26 42.81 3.63 2.51 0.62

W24 g Bk, Fe 03,4
YA 17.61 9.34 67.04 1.95 0.77 FesO,

INZEE . IR /6 ’ B, Fez 03,4
YA 31.45 19.20 43.17 2.11 0.89 Fes 0y , SiO,

2 RZH A IR TG X HE R P oh s 5 A FE L 25 0T
R L B B E R TEie N2 b 2 A
JZUURYIHE It . HUAN)Z TR E B .
1.2 BB

ALO; .SIiO, Fl Fe,Os #JE T =77 dl &R, H 25 1]
A R-3cH \P3221 R-3cH. fh I A#H o« =
B=90",y = 120", fish% # 53 0 h: AL Oy a0 = b =
0.475 400 nm, ¢ = 1.299 001 nm;SiO,, a = b =
0.491 370 nm,c = 0. 540 512 nm; Fe; O, 0 = b =
0.503 800 nm,c = 1.377 201 nm. i EEEA RN
rn A = 4ELE AN IE 1 s
1.3 HEFEMER

TE% T oA S BB T P MK Perdew 454
U T SCRS BE A R0, 3 B F) B Materials Studio
By CASTEP M i , 356 T 55 — P R HL 0 8
R B S O s R A R 7 3 H P 1w
PCHEZE R - R BUR T SR ] BEGS Bk 01745
FHEAE % AL Os \SIO; il Fe, O A5 F HEA P4
T Z IS 25K ## Kohn-Sham 7574

hks¢z’,(r>:[_%_2 Z +

‘74_Rq‘
[O(T) W
j VT D
Horp
pCry = >omil (| (2)

A i HARAEAE s Z, N RAATEG .o
TRENE; Ry NIETRERENE; ¢ (r) K
BRI A i T S AR — TR B RE s 5 0 2 1
A IR T B G AR T 5 = B
TR RS A EARE I Vi R SSHAR ST 0 ()
R RE s m ARG 0 Or) AT iR 5 0 1 e



3 4

R 55 ST AR TR DU R T 22 PR TR 25 — P B 5 267

(a) Al:O4

(b) Si0,

B 1 ALO;.SiO, 1 Fe; O; = 4E&5#)

Fig.1 3D-structures of bauxite,quartz and hematite
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Fig.2 Electronic structures of bauxite, quartz and hematite
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Fig.3 Parameters change with temperature curve
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