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Thermodynamics of reaction behavior of
ferric oxide during sinter-preparing process

ZHOU Qiu-sheng, QI Tian-gui, PENG Zhi-hong, LIU Gui-hua, LI Xiao-bin

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Based on the thermodynamic analyses of the reactions of ferric oxide(Fe,03) with sodium carbonate, calcium
oxide and calcium silicates, respectively, the thermodynamic of those reactions was determined. The results show that
ferric oxide can react with sodium carbonate and calcium oxide respectively, but be more likely to react with calcium
oxide to form calcium ferrite in the industrial sintering temperature range. Ferric oxide and sodium ferrite(Na,O-Fe,05)
can transform 2Ca0-SiO, and 3Ca0-2Si0, into Ca0-SiO,, and CaO-SiO, can further react with Na,O-Al,O5 or sodium
ferrite to form insoluble ternary compounds, which results in the loss of sodium oxide and alumina during the alumina
production by the sintering process. Calcium ferrite aluminate (4CaO-Al,05-Fe,O3) can not form from the reaction of
calcium ferrite(CaO-Fe,03, 2Ca0-Fe,0;) and sodium aluminate but rather is the direct product of the reaction of calcium
oxide, alumina and ferric oxide. And calcium ferrite aluminate can be decomposed by sodium ferrite under the condition
of sintering.

Key words: bauxite; sinter; sintering; Fe,O3; thermodynamics

e L KFR a7 8 T i R B a kA AL R A R R 45%.
) — K BEA A, XA S5 o8 3, SR U, TERAT K BE S5 E A, — BOZ AR K A AL
BELEAE 4~7 ZRMm 0 205 SR B R B RRET AN IR . BRIR I . st R 5 M BK TR
80%, HMMbkE 7 IEAAC AWM TReAE Y. AR T A3 BORHA N, B EE AV 0T R )
FFEH—peaf B G Bk B Bar, ER e N IRV, AT SEBLER B 2R S A AL

EEWE: WK E SRR R8BI H (2005CB623702-2)
Igf5 BHA: 2006-10-30; f&iT HEA: 2007-03-15
BIRAEE: FRKAE, W, mIEd%; HiE: 0731-8830453; E-mail: gszhou@mail.csu.edu.cn



974 PR R AR

2007 4 6 A

BRI EA R T ) E B L —, Fe,0; 1
P iR 14T 4 ALOS AEH AL, B 15 Na,CO;
SN AR O IR AN, T R R A e 8 1 Ok Hh ) 2 R4k
B ) A P R T A, AT B A R IR R R
BT b Bk S R AORE A Rk R O i AR A
e Ba R, BT R O PR AR ok 1 R
KR P B A, AR 5 i P VO AR A, 1 e 45 1 7%
B AN Rk, A Rk R AR A I N KR )
CaO, i 4 Fe,0; “E il CaO-Fe,0; Bk 2Ca0-Fe,0;,
LR /> B % Joe 4 3o A% IR AN R 52 1

KR AT TR P, Bkl AL AR I R S
A B EEXREY), M Fe,0; FEEH &
LG, ALO; ¥ H R A, — M\ b X2 2okl
() — 350 43 S8 Ak 40 55 10l R A5 R 45 5L Na,O-11(Al
Fe),0; ATt BB 5 i T4 0 okl 41 4r & 24 L
J e g Fivh R N AR SRS A%, IR, T Aok AR EF
PR VEE A TSI T2 58 R
TAE, WHEAREFRRAREERHY, Jxtim
U R W N D47 S AR o S T e e M v
BEFENO, DG Fe 05 7E4R LA kb e & 3 it v
(AT A B AN FLE 28, e IR TTRIE .. Ak,
AR SCAE # BT A AR A 7 T 2 B R, B
Fe 05 {E48 T frokboe 4 i 7% v 1) s AT dE AT 4
RGEMRII % 3HT .

1 AAFHMERSWIR

1.1 Fe,0; 5ikEL 989 K 2

AL IRIREN . K B0 =R bokbpe gl
R, BT Fe,Os. SN Bl & A4
b 2% s AR R N IR BRI B R Bk R A . AE
Fe,0;,-Na,O— ALO; &', LTS FEAI A7 4E Fe,054
ALO; 5 NayCOs (1 [ N, e 8 5 FE K «
Fe,05;+Na,CO3;=Na,0-Fe,05+CO, (1)
Al,05+Na,C0O;=Na,0-Al,0;+CO, (2)

I FH <A A B0 AR 7 3 A O ok SR A )
B (D) ANQ)BEAT ATy 5, RO i A i
HEES e E MR WE 1 iR, HE 1 LR
e ASTE] S AL R S AL BB T Fe, O 5 1 R b S N 11 75
AT 9T 1 EH A 08 B I PR 1R O v i PR A, A IE R R AR
FEF (1200 CAAT), V(1)FI2)HI8E A 3l ) 47 3
AT, AERSAH Y (R IR #h AR IR £h s FE IR — W R,
SR AR B 5 TR A s I T S N 75 A T 1 R E L Fe, 05
B R 1 5 N 1) S R AT T B BETE 47, p- ALO,

150
*— Reaction (2), 2 -Al,0;
I =— Reaction (2), 7 -Al,04
100 4— Reaction (1)
g 501
2
_50 -
~1005 500 1 000 1500 2000

TIK
1 M) AN(2) K535 A1 9 HTRE S R (158 &
Fig.1 Relationship between Gibbs free energy changes of

reactions (1) and (2) and temperature

5 R B B IV 1) B N+ A i B E LG 0-AL O3 5 Bk
P2 0 52 I 1R s 2 A o BB TE AR . R, AR
W F% B, Fe,05 5 Na,COs [ N H BEAE ALO; 5
T IR B0 I I i A 8 4% Bk R A 1R 2% 1 R A R R AT« 24
JIT PG R B AN 2 I R TR M T R 1 4R IR AN B AR, L
N Ay

Na,0-Fe,0;+A1L,0;=Na,0-Al,05+Fe, 05 (3)

S5 N 2K (3) AE AN R 1R RN 5 47 91 1 P BE B

WAt Zein I8l 2 Fras, e 2 Wi, Fekesii
FESGIR P, BRI ) BE IR B A SIS ) R BB A A7 A
XYL IR R A8 S ALOs [NV, AT BC i il AN 2
i, ANREZERE Na,0-Fe,05. £ Na,0—Al,05—Fe,0;
Z%, M n(Nay0):n(R,05)>1(R=Al, Fe)iif, 5%
Na,0-A1,05 1 Na,O-Fe,0; [ % & LL K i & 11

-3
= -10F
=
=
2
2 st
_20 L 1 L 1
0 400 800 1200 1 600

T/IK

2 WG A i B e I Y 96 AR
Fig.2 Relationship between Gibbs free energy change of

reaction (3) and temperature



ERVES N

JARKAE, S BVBHRRET R B R AT N ) 220 975

Na,COs; 24 n(Na,0):n(R,05)=1 I}, 3 5] Na,0-A1,0;
1 NayO-Fe, 0, ', X 5y 253 5 gh ) — 3,

1.2 Fe, O3 55 SRR

Fe,0; 5 CaO KM A% CaO-Fe,05 Al 2Ca0-
Fe 050 71 i Bk k8 4f ik B v il ok 428 i) 5 2 1) 45
EC T ¥ 7 Bk 2 42 Ol CaO-Fe,O5 Al 2Ca0-Fe,05 LA
0 ORI B 45 TR RIS Tk RE . Fe, O3 5 CaO X
INAIUpIR s W
CaO+FezO3=CaO'F6203 (4)
2C30+Fezo3:2C30‘F€203 (5)

[ (4) (5)5 B (1) s 75 A B El B
LR E ok 2 ihkmE 3 Pis. MOEi g RE
], Fe,0; 55 CaO KRN ILE 5 Nay,COs 5 W 5 25
SydtAT, M A% b CaOFe,05 i 2Ca0-Fe,0;
WA

150
4— Reaction (1)
100 - +— Reaction (4)
=— Reaction (5)
T 50r
S ot
=
9 —0r -_‘_-_.‘_“l—o—.‘__.__‘_‘*.
~100 F N’_‘H\“‘—‘\__
_1500 500 1 000 1 500 2 000

TIK
3 BN (RS S A A e g i 1) 5%
%
Fig.3 Relationship between Gibbs free energy changes of

reactions (1), (4) and (5) and temperature

AR Yy ot Buw s A G S R OE R /3 R e U] =5
AR BEAT B ORE, b kAR B g5 0 R T RE B K
Ca0-Si0,+ 2Ca0-Si0,- 3Ca0-2Si0, Fl CaO-TiO, - Fe,0;
L RERRAS I N AE [ CaO-Fe,O5 [0 fE S W I 2 W 5
(6)~(11), HAH N 1) S N 5 A1 157 1 B e et (1) A2 £k it
i 4 Fis. Fe,O5 HRERRES SV A B 2Ca0-Fe, 05
PR AT RE S W L S Y 2(12)~(17), HAH Y. ) S )3 75 A7 17
F B RERA ARk th £k an Pl 5 oo
Ca0-Si0,+Fe,0,=Ca0-Fe,05+Si0, (6)
(1/2)2Ca0-Si0,+Fe,0,=Ca0-Fe,05+(1/2)Si0, )

40

|
B
=

T

+— Reaction (6)
®— Reaction (7)
—80 + ~— Reaction (8)
¥ — Reaction (9)
*— Reaction (10)
.— Relaction (1 ].)

AG/(kJ*mol=)

-120 : : .

200 500 800 1100 1400 1700
T/IK

4 K E(6)~(1D) Y s 5 A0 0 e fig 550 BE 1 96 R

Fig.4 Relationship between Gibbs free energy change of

reactions (6)—(11) and temperature

150

?S_M

U-m

Ll \\
+— Reaction (12)  * — Reaction (15)

_~nc [®"— Reaction (13) ¥ — Reaction (16)
225 . .
4 — Reaction (14) * — Reaction (17)

|
~]
h
T

AG/(k]*mol™1)

200 600 1 000 1 400 1 800
TIK

5 W IA2)~(17) 0 55 A1 9 HTRE 5 B K58 &R
Fig.5 Relationship between Gibbs free energy change of

reactions (12)—(17) and temperature

2Ca0-8i0,+Fe,0;=Ca0-Fe,05+Ca0-Si0, (8)
(2)2Ca0-Si0,+Fe,0;=Ca0-Fe,05+3Ca0-2Si0, )
3Ca0-2Si0,+Fe,0;=Ca0-Fe,05+Ca0-SiO, (10)
(1/3)3Ca0-28i0,+Fe,05=Ca0-Fe,05+(2/3)Si0,  (11)
(2)Ca0-Si0,+Fe,0,=2Ca0-Fe,0;+2Si0, (12)
(2)2Ca0-8i0,+Fe,0;=2Ca0-Fe,05+(2)Ca0-Si0, (13)
2Ca0-Si0,+Fe,0,=2Ca0-Fe,05+Si0, (14)
(4)2Ca0-Si0,+Fe,0;=2Ca0-Fe,05+3Ca0-28i0,  (15)
(2/3)3Ca0-28i0,+Fe,0,=2Ca0-Fe,05+(4/3)Si0,  (16)
(2)3Ca0-2Si0,+Fe,05=2Ca0-Fe,05+(4)Ca0-Si0, (17)

MWE 4 FIE s T EH, AIEWRRESEET,
Ca0O-Si0, 1 2Ca0O-SiO, HE# 5 Fe,05 & M 2E R



976 PR R AR

2007 4 6 A

CaO-Fe,0; 1 2Ca0-Fe,0;, 3Ca0-2Si0, INfiEL Fe,0;
SV Y 2Ca0-Fey0; 1T fEAE K CaO-Fe 050 LLIRHE 4
FIE 5 nff3H, ERS% L, FeOp HREFRES W
Sy 2Ca0-Fe 05, MIMAE 2Ca0-Si0, Al 3Ca0-2Si0,
Ak k) CaO-SiO,. 1M CaO-SiO; At 5 Na,0-ALOs 2
NAERSANE I = oo &), AR SR R
[ . 2Ca0-Si0,+ 3Ca0-28i0, . Ca0-Si0, 5 Na,0-Al,O5
(R Y WL 2C(18)~(20),  HAH Y (1) S I 75 A1 1 F HH g bl
UL (AR A Hh 2 1B 6 F
4(Ca0-Si0,)+Na,0-Al,05=

NaQOA120328102+2(2C30SlOz) (18)
4(3CaO'ZSi02)+N320'A1203:

Na,0-AL0;28i0,+6(2Ca0-Si0,) (19)
2Ca0-Si0,+Na,0-AlL,O5=

Na,0-Si0,+Ca0-ALO;+Ca0 (20)

s0f %

* — Reaction (18)
0F = — Reaction (19)
4 — Reaction (20)

-soF R

/(kJ*mol™1)

- 1 00 1 1 |
200 600 1 000 1 400

T/K
B 6 i (18)~(20) 1 S b AT YT A HH BE S A 1 Ok &R
Fig.6 Relationship between Gibbs free energy changes of

reactions (18)—(20) and temperature

WE 6 HalEH, FE &M T CaO0-Sio, 5
Na,0-Al,0; & W ) [ N % A5 fr A i BE o il
2Ca0-Si0, Fil 3Ca0-2Si0, 5 Na,O-Al,O5 W i 7 A 17
HHBER N IEE . XU 5T, el
Fe,0; & EREI, 2Ca0-SiO, Al 3Ca0-2Si0, Aefie
A5, ASIERERIHUK; 1 CaO-Si0, MEE, B
WRER IR . R, Bediid FEN R S CaO-Sio,
MAERG. FEm B RS R, Y Na,CO; 1R
45 ALO; il Fe O 1R /R B 2 FIHILLAE /N T 1 B,
HHIE 1. &4 FE S (20 BT R v, Na,COs 458
5 ALO; WA H NayO-ALO;, B4R 1) Nay,CO; 543
Fe,0; RN A Y Na,O-Fe,05 KRG 1) FeO5 ¥4 fif
2Ca0-Si0, Al 3Ca0-2Si0, £ il CaO-Si0,, MM AL i ik

AR, L, NG A, PRI
Rk Si0, 2 i) 2Ca0-Si0; 5 3Ca0-28i0,, A L5 E 1
Fe,0; 5 CaO W E R CaO-Fe,05 5% 2Ca0-Fe,05.

13 =xiaisyEm

MR oRl R AL S TR B e R R,
BHRAEE—NMA B R BRI Xk, —BOA N AE
1% X d IR A AR B B 1 R TR A
Na,0-AL,O; Fl Na,0-Fe, 05 5 2Ca0-SiO, #H . 3 A i,
— e A M) 2Na,0-8Ca0-5Si0, Fil 4Ca0-Al,05-Si0,.
IXIE = SeAb S WA Bkl R AN R, T IE R
FRANBR 45 ). 2Na,0-8Ca0-5Si0, [T it AL i M.
DL(21)~(23),  FLAHNY () s 3 75 A 38 ) eb e B LS 1)
AR el 7 Bros .
(5/2)2Ca0-Si0,+Na,0-Fe,05=
(1/2)2Na,0-8Ca0-5Si0,+Ca0-Fe,05 (1)
(5/4)Ca0+(5/4)3Ca0-28i0,+Na,0-Fe,05=
(1/2)2Na,0-8Ca0-58i0,+Ca0-Fe,0; (22)
(5/2)Ca0+(5/2)Ca0-Si0,+Na,0-Fe,05=
(1/2)2Na,0-8Ca0-5Si0,+Ca0-Fe,05 (23)

HE 7 /50, ZEmmEy Rld, Na,OFe,0; 5
2Ca0-Si0,. 3Ca0-2Si0, fl CaO-Si0, #HE iz ) A= i,
2Na,O- 8Ca0-558i0,, i HhkAIH 5, R Na,O-Fe,05
ALl CaO-Fey050 MK 7 & 0[#3HY, Na,0-Fe,05 5
2Ca0-Si0,. 3Ca0-2Si0, fl CaO-SiO, K N [ 5 I 5 A
WA m AR IRASE 7, XU NaO-Fe,0; 5
2Ca0-Si0,. 3Ca0-2Si0, 1 Ca0-SiO, [t K N AK IR AR 1S
N 5y, CaO-SiO, [MA7FAE T 51 il NayO (1451 2%

— AN K, fEEE R, 24 2Ca0-Fe,05 & ik

200
0 -
= -200F
=]
E
=  -400r
=
3 +— Rcact!on(Zl)
< -600 [ =— Reaction(22)
+— Reaction(23)
=800
_I 00 1 1 1
300 600 1 000 1 400 1 800

TIK

7 SR 1)~(23) ) B BT AT E R e il B R SR R
Fig.7 Relationship between Gibbs free energy changes of

reactions (21)—(23) and temperature



1755 6 W

JRKAE, A BuRlBesid

AR RUNEAT o ) 2250 977

Fl—EAME, BB ALOy KW R 5 #oR
2Ca0-Fe,05 M5 E & L. FLR P RN IX A T
Na,O-AlL,O; F1 2CaO-Fe,0; A H Jx M 4 &
4Ca0-Al,O5Fe, 05 Ifii i BRI ALO; I KM o 2E ik
4Ca0-Al,05-Fe,O5 1 N ML 3K (24):

(1/2)NaZO'A1203+2CaO'Fe203=
(1/2)4C30'A1203'F€203+(1/2)N320‘F€203 (24)

Na,0-ALO; 5 CaOFe,0; #H H K N 4 i
4Ca0-Al,05Fe,0; ULz CaO. ALO; Fll Fe,0; —F H %
SN 4Ca0-AlLO5Fe,05 AT HE S N 4351 W (25)
F1(26):

CaO+(1/2)NaZO~Ale3+CaO-F6203:
(1/2)4Ca0-AlLOsFe,05+(12)NayO - Fe,05  (25)
(4)CaO+Ale3+Fe203=4CaO~A1203~F6203 (26)

N3 (24)~(26) 1) 58 5 A1 91 F e B a5 17 A
i 8 Fror . il 8 AT A, 2 fe Wil BE A T 1 800
KB, 8 324) RI(2S) 1 Je W 5 A7 i B el BE# ok 1
i, WHERM S %®ROMEE RN AE K
4CaO-ALOyFe,05 11 S N AL Ty % B AT g KA
1, XHFEP W RMM AT [V 20(26) ) RV
A B R UE, BAERR L S CaO. ALO;
M Fe,O5 1 H 4% ) N4 il 4Ca0O-ALOsFe, 05, 1M
4Ca0-AL O3 Fe 05 1V [ N 2 (24) FI(25) (135 s . 1]
B Na,O-Fe,05 70 fift. M2 LF, #kld
4Ca0-Al,O5Fe, 05 FAN B R B AR IR 85 A0 T S N T
Y, T SE CaO. ALOs Ml Fe,05 =3 B N 3T HoR
B Na,O-Fe, 05 5E A RIS SR o R, AR IF 20k} —
SE 7 1) Na,yO-Fe,O; il il 4Ca0-AlO5Fe 05 A i

50
0 | H—H—C—’_“‘_'_‘—‘_‘_;*“
_g —0r + — Reaction (24)
= = — Reaction (25)
g —-100 F 4+ — Reaction (26}
=150
=200 L L 1
200 600 1 000 1 400 1 800

TIK

8 3 (24)~(26) 1 N 7 AT T 17 b e KOG &
Fig.8 Relationship between Gibbs free energy changes of

reactions (24)—(26) and temperature

254y NayO-Fe Oy 5 RERRAS (1 55 Bl s N, mT LA
CaO-SiO, A fig 21 kL Na,O H1 ALO; $ K 11
BRA. EEEavkld, BT Fe,05. Na,O-Fe,03 5
2Ca0-Si0,. 3Ca0-2Si0, M H [ V., Al 2Ca0-SiO,+
3Ca0-28i0, Ir] CaO-SiO, ¥4, CaO-SiO, i —1 5
Na,O-ALO; TEHAEMAE M =t &4, & ALO;
Al Na,O 4%, Btidg #okkrp CaO & LG I,
CaO-SiO, MR AWrIRD, HEHE IR Na,O Al
ALO; AW R o [RIIE Fe,O5 X Bkl e 4h il

FD 352 M) = T A e e e PR 5 A e Y A PR s M
1T .
2 it

1) Bedistt T, 5 Fe,05 ML, ALO; %G Y
Na,CO; & N, e Na,CO; A 2 I 58 24 Ak
Na,0-Al,05, 4 Na,CO; & I 4 4= i Na,0-Fe,05;
Fe,0; fit 5 Na,CO5 5%, CaO N, {HH 55 CaO
" 1% CaO-Fe,05 BY, 2Ca0-Fe,0;.

2) Fe,05 Lk Si0, H 5 5 CaO 54, JfH Fe,05 1]
fii 2Ca0-Si0, M1 3Ca0-2Si0, 45 4 Ca0-SiOy; M
Ca0-Si0, "5 Na,0-AlLO; 5% Na,O-Fe,03 J Wi AE il A
W= e BT B NayO Fl ALO; [R5 2% o

3) ey R R g R T, NI B CaO,
RUEY R Si0, 42 B 2Ca0-Si0; Y, 3Ca0-2Si0,, K5
Na,CO; 4541 Fe,O3 £ CaO-Fe 05 8L 2Ca0-Fe,05
DL CaO-SiO, f2E o

4) fE# )% 1, 4Ca0-ALO5Fe,05 & CaO. ALO;
M Fe,05 =3 HAZ R NIF=4), 1At 2Ca0-Fe,05 5%,
CaO-Fe,05 5 Na,O-ALO; AHH [ N 45 J, HAERed
24K NayO-Fe,05 1 730 fif 4Ca0-ALO5 Fe,0s0

REFERENCES

(11 BEE AWEE” LZ%M] bt he Dl A, 1989:
176-197.
YANG Zhong-yu. Technology of alumina production[M].
Beijing: Metallurgical Industry Press, 1989: 176—197.

[2]  SRRDE. ANk L BRI R M R [T]. L ARIR 4, 1999,
21(1): 51-54.
ZHANG Chen-guang. Discussion of influence of ratio of sodium
oxide to ferric oxide on alumina recovery of sinter [J]. Shandong
Metallurgy, 1999, 21(1): 51-54.

31  BIATRISER B S BRIALE AR B B JSURH P B AL 2 5 B
[M]. BEdes, 2 Kb thRg Tl A2 R, 1988: 152-165.



978

PR R AR

2007 4 6 A

(4]

(3]

(6]

(7]

AbpamoB B §1 . Principle of physical chemistry for
comprehensive treatment of alumina-containing resource with
basic method[M]. CHEN Qian-de, transl. Changsha: Central
South University of Technology Press, 1988: 152—165.

ek, R, BOOH, diRte, 2%, M. mik s
AT KN R A IR )], R R A4, 2006, 34(4): 422-426.

LI Xiao-bin, TAN Pei-long, LU Wei-jun, LIU Gui-hua, PENG
Zhi-hong, ZHOU Qiu-sheng. Sintering process between kaolinite
and alkali lime[J]. Journal of the Chinese Ceramic Society, 2006,
34(4): 422-426.

AR, WEOE, AR, JERKAE. BRI
AT KB B SRR BT IE ], PR AR
fiKx, 2006, 37(1): 25-30.

LI Xiao-bin, PAN Jun, LIU Gui-hua, PENG Zhi-hong, ZHOU

A=
YN

Qiu-sheng. Boehmite precipitation from sodium aluminate
solution[J]. Journal of Central South University: Science and
Technology, 2006, 37(1): 25-30.

XEAE, Xz, Bk, AR, FKAE, REE. R

PR RAREBRE[]. P A (B 224, 2006, 16(3):

555-559.

LIU Gui-hua, LIU Yun-feng, LI Xiao-bin, PENG Zhi-hong,
ZHOU Qiu-sheng, XV Hua-jun. Reducing loss of soda in red
mud in process of Bayer digestion[J]. The Chinese Journal of
Nonferrous Metals, 2006, 16(3): 555-559.

K, RIRERS, RIEERE, AR, RNEFH. smfbbeshikbre
AN L Z 5] T EA SR FH), 2004, 14(6):
1031-1036.

LI Xiao-bin, LIU Xiang-min, LIU Gui-hua, PENG Zhi-hong,
LIU Ye-xiang. Technology and application of the intensified
sintering process[J]. The Chinese Journal of Nonferrous Metals,

2004, 14(6): 1031-1036.

(8]

(9]

[10]

(1]

[12]

[13]

[14]

LI Xiao-bin, FENG Gang-tao, ZHOU Qiu-sheng, LIU Gui-hua,
PENG Zhi-hong. Phenomena in the late period of seeded
precipitation of sodium aluminate solution[J]. Transactions of
Nonferrous Metals Society of China, 2006, 16(4): 947—950.

LI Xiao-bin, ZHAO Zhuo, LIU Gui-hua, ZHOU Qiu-sheng,
PENG Zhi-hong. Behavior of the calcium silicate hydrate in the
sodium aluminate solution[J]. Transactions of Nonferrous Metals
Society of China, 2005, 15(5): 1145-1149.

Pelino M, Cantalini C, Rincon J M. Preparation and properties of
glass-ceramic materials obtained by recycling goethite industrial
waste[J]. Journal of Materials Science, 1997, 32(17): 171-176.
PSR, SRR, R, L. mALBEEE T RIBE ST
P00, BBURHER 224 AARERLERR, 2002, 25(3): 230-233.
HE Xian-xin, WENG De-ming, BI Xue-gong, ZHOU Guo-fan.
Study on the sintering of high-iron content sinter[J]. Journal of
Wuhan University of Science and Technology: Natural Science
Edition, 2002, 25(3): 230-233.

Romero M, Rincon J M. Preparation and properties of high iron
oxide content glasses obtained from industrial wastes[J]. J Eur
Ceram Soc, 1998, 18(2): 153—160.

(EJTRE. SR A #O) S B R AL 5 NI [D]. Kb
HHRIRA, 2005.

REN Wan-neng. Optimization and application of thermodynamic
database for alumina production [D]. Changsha: Central South
University, 2005.

TES A, ARTERE G Be sl T M ALK [T]. BT R 244K,
2005, 22(3): 211-214.

WANG Zhi-quan. Mineral composition of sinter with low
silica[J]. Journal of Anhui University of Technology, 2005, 22(3):
211-214.

(g BT



	REFERENCES

