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Crystallization on BaO-Fe,03-SiO; glass-ceramic made from
iron ore tailing
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Abstract: BaO-Fe,03-SiO, system glass-ceramic was synthesized from iron ore tailing of Anshan as starting material.
The crystallization process and microstructure of the glass-ceramic were investigated using differential scanning
calorimetry (DSC), X-ray powder diffraction(XRD), scanning electron microscopy(SEM) and fourier transform infrared
spectroscopy(FT-IR).The DSC results show that exopeak temperatures at 800 and 870 ‘Ccorrespond to the crystalline
phase formation of BaSi,Os; and BaFe;,0,9, respectively. The initial crystalline phases of the sample are BaSi,Os and
Ba,FeSi)0O; as transition crystalline phase changed into BaFe ;0,9 with increase of temperature. The final crystalline
phases of the glass-ceramic are BaFe;;0;9 and BaSi,Os. With the increase of crystallization temperature, infrared
absorption bands of the sample are broaden within the range of 800—700 cm ™' and are splitted within the range of 1 100—
900 cm ™' and 500-400 cm™'. The crystallization is accelerated by [FeO4] fundamental unit shifted to [FeOg] in the glass
structure, and BaFe ,019 as the final crystalline phase is observed.

Key words: iron ore tailing; glass-ceramic; BaFe ,0o; crystallization

VR WM EAE AR 10— KRR, TP A B 7oA. AsfEdl L. R
K (BaFe,010) M EURMI A A B TSR PEREDL 2. e B R A B. WOGTHHILL K ol WEOGAS 1A it
BRI RIERERR . HAT R 25 1 S Wb B M S B e — R AT 3%
—RIME R L, ENIAB IR R AR, EPERE, CRATBYREIEREM S SRR, LR, F

ERWE: 1078 HAR G BT H (20042023); [ 5 1440l 554 ¥ BY IR H (50574030)
Ig¥5 B #A: 2008-05-04; &iT HHEA: 2008-08-30
BITEE: Bk, #4%, it 5. 024-83687371; E-mail: xuexx@mail.neu.edu.cn



FISAEE 11

Tk, S BRI BaO-Fe,03-SiOn it B I b (LI 2077

FHBEFHT & T V20 2% 2 P AR, e A Bk A A
SERIATRI O IT TAE Q& K T e kb,

Bl ANk T I A e, kBT E b [l A4 Pk
FEMHR o 1 A R Y, Bk R AN TS e JE
WEE, fad NRAm M =124, i Fd by KR+
M. WRERE L. IR, MmN AT, H
A, TR A, EEARE RS R IE R
AMITRE LA B 2R FCR 25 X SR} B AR
MBS LA i1 o Lk R 3L B o) A el R
R (P RS KT 96%, 1AL S8 b & &)
AR 1%), BT LLRA 28 BRSO 32 St A PR3 3%
BEI—FPRRAN 5Ok DA LR AT 3 B R0 4 B
mm IR, OB P DA ARG A Ak AU ATl A BB 5 1) SR AR
N TR LR MR I, R R TR
BEARgr, TR i Lk AT AR BT B
R L.

A SCAEE R Lk R LA I e A B Ak
Jsok, R e g2l o (T VR A AR 2 AR IR A b
e, JE L A AT TS

1 52Ig

1.1 EWER

S T A2 S JEOR) A e L Rk R (e Ll A R A
H o]y, HEEmR 1. B 1 sk
R MXRDIE. WK 1 il FH, B =L
o1 AT R ARERAT A . A% PEBaO-Fe,05-Si0, 3
BARR, FE LU BN I 1% B n(BaO):n(Fe,05):
n(Si0,)=2:1:21""V B /K EL i A BaCO5( 43 #1 £1) Fl Fe,05
OB aB) AT sy, G ib vh 543 H kAt B 78 1) Js ket 4
R 2 frai.

F1 LB RY RS
Table 1 Chemical composition of experimental iron ore

tailings (mass fraction, %)

SlOz F6203 A1203 CaO MnO TlOz

82.260 14.370  0.800 0.570 0.034 0.016

=2 LA R R

Table 2 Composition of base glass (mass fraction, %)

Iron ore tailing Fe,04 BaCO;

28.24 26.89 44.87
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Fig.1 XRD pattern of iron ore tailings of Anshan
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Fig.2 DSC curve of glass
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Table 3 Crystalline phases of different glass-ceramics under

different heat-treatments

Label Heat-treatment Crystalline phase

1 600 C,3h BaSi)0s(s), FesO4(vs)

2 700 C,3 h BaSi)0s(s), Fe304(vs)

3 800 'C,3h BaSi,05(s), Fe;04(vs)

4 850 OC, 3h BaSi205(S), BazFeSi207(s)
o BaSiZOS(S), BazFeSi207(s),

5 900 C,3h BaFe,,0o(w)

6 950 °C. 3 h BaSi,05(s), BaFeO3(w),

BaFe;,019(s)

BaSi,0s(s), BaFeO;(w),

1 C,3h
7 000 > 3 BaFeuOlg(Vs)

BaSi,0s(s), BaFeO;(w),

1 C,3h
8 050 ’ 3 BaFeuOlg(Vs)

BaSi,0s(s), BaFeO;(w),

9 1100 C,3h
BaFe,09(m)

vs—very strong, s—strong, m—medium, w—weak
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Fig4 FT-IR absorption spectra of samples: (a) Glass;
(b) 850 C, 3 h; (c) 900 C, 3 h; (d) 950 C, 3 h; (e) 1 000 C,
3h; (1050 °C,3h;(g)1100°C,3h

23 PFEBESW

AN TR I 3 45 A 15 380 it BB BB A 1 B O 3
BlS B BHIE S AU, b A i) A R T Bt 2 U
P In,  SRREARAN A I EEAY,  EL
R RSN, 281 050 Cafbab B Rk Bt . 4
Frdi B =1 1050 CHY,  d RS S HEFIFE EE BRI
R U S B 4R T ik 1) 1 100 °CR, T i AH T
dpsAt. B, SR RGTE R AR AN, S, B0
A AT B 0



2080 HEA G RR

2008 4% 11 A

B 5 AFMEBEA TR SEM 4

Fig.5 SEM images of samples at different heat-treatments: (a) 850 ‘C, 3 h; (b) 900 'C, 3 h; (¢) 950 ‘C, 3 h; (d) 1 000 C, 3 h;

() 1050 C, 3 h; (f)1100°C,3h
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