2024 412 H

TEEaMNA

Multipurpose Utilization of Mineral Resources

6 B

P S Rk R ) 4 0 O A
EHG, RGP, BEM, EER, IAT

(PIREE SELT LR SRR ARAR, EZEMERIFT WEFEILESLET
BREAGL, ERBY ~RESHEAMAERIIEMRF L, R DL 243000)

WE: X —RU MRS . AT RE SR BB & AU K S s N, ST
Ca0-Si0,-MgO(15%)-AL,0; AHE LT, Xl 2 bl (VR BE . WIAHZE AR BOWES K 70 i, GIESk T &4k
o] LA % R R I IR AR . TS R, BT AR, BRI . TR X A
KA SR FIERAR SR, O 10 B R BGR BE 0 T R TR O, AR TR, B R
PR MBS« FSERT ARSI Ti G R BEE AT, EREEEWENR SiWAE, MAFAET ML AL
B, TitRMEETHAMBXESR, RERFENRESRE. A CBENBEERE PSR BSERERA
55%, FLARERIE 75.51 MPa, & ThridE 35 MPa; BAERELEIRAE N 1150 'C, FITFWEEA™, Wik T FIH &4k
P 1] 2% v R P AT R BT AT R S R R T AT 1 B P SRR I R

KRR WMIAEL, SRR, SRR, A, ST SonEENA

doi:10.3969/j.issn.1000-6532.2024.06.008

hESHES: TDISI NEMFER: A XEHS: 1000-6532 (2024 ) 06-0047-07

IR 1K, B, /M, 2. HEERm s s & momE MR, 772285 FH, 2024, 45(6): 47-53.

LI Shuqgin, HUA Shaoguang, LI Xiangmei, et al. Preparation of high strength ceramic materials from

titanium-bearing blast furnace slags[J]. Multipurpose Utilization of Mineral Resources, 2024, 45(6): 47-53.

RN AR iR N AR Y 3 AN R (=
BRGNS, ARG E SRR DRS04
LRSI AT K R AR e 5, 7E B 5 & )
MRk R T ) s . B AR v i AT
HOBET A, HATEAE LV 300 J5 ¢ 118 R
Wn, RBEERAMNE R EERD,
TiO, & & 7E 20%~26% Z [i], & KT H4bmEdrih
WG A2 U TIO, S EAR T 10% M & Ekmlrid .
KEFRAREN, EhdES Tio, & EIKT 10% i,
XF KU 5 B S AN K TR T 10% I, KR 9 AR
B TiO, & & AYIG 0 S RIFEARE . Bk, XM
Fee PR 1) 1 b s RV AE K VAT ML R =AM, 23
HRESAT 8 RUET o F i By Je3R e

HXRESREPERGEE R, T
TR Y KREWMHF, FESAWE: —ITHZEMN

WS HET: 2022-05-12

FIEECA R A s 55— T i A AR AR
SFEERMIRI A . SRECA ekl o 7T, LS
TR L2087k, AR, st #E,
e T A -1 P 23 B 1O TR AR A IR S AL,
BRI AN B, LTZHMAEREE, MA
R, R IRTG R . B R AR SR R A
I, AOCHEACARIE RO BEe . Ras R,
{EL R A7 A2 X 25 B e P AV R R AR, T A K
e B Ak (4 30% B8 U, S i s A i
R BRI AR AN 22 B R R A o
B 7R AR BE AT, FRAT L A R

AR S HCR B AR, SRR, X T bl
i SR o IR BE = (MR BT, A 7 i v
] HAME R, AR TR v R A A BN e A
e o ARSI T R s 1 R

HEEWME: #HEESMASFRITRINE (202104107020008)
EEEN: ZH% (1985-) , F, IEEF TN, FTENFEREEFEAFAASY LAESBE.


https://doi.org/
https://doi.org/
https://doi.org/

0480

BRI

2024 4

WP R O VE REVIAR S A o M, BRI S Bk
T hp R ) v e B AL AT AT, D R R
TEAE P B AU 1 L S (R B 1 St

1.1 SESGJERIFNFTE
SEU RO EEE SARE . AT, WA
¥t (A TUNEER , HAb¥ma k1. H

H, EEERES SR BRI BT I 1, 5
J80r E B ARG A b, AR
9 Ca(TiO;) Ml CaTiOy; M AH LA Z M X AEAE,
BRI (Mg 927Cay g15A) 075F€0,060Na0,06CTo 047
Tig00sS1,05), ¥R 4% 5 A1 (Cay ogsMgy 575F€0.23Tio 050
Aly433Si; 12:0¢) % Al Fe. Na. Ti [ 7 24 ¥ 1 4
DA K3 HE A7 CaMgSiyOg0 2 R o Ti 22 0A
SRR B AATAE, B [ TR A

FT 1 ZIERNACEER/ %

Table 1 Chemical composition of the test raw materials

JE k) Ca0 ALO, Sio, MgO  Fe,0, TiO, 0, Na0 K0 &t
TR 27.67 11.34 25.90 8.03 342 21.09 0.12 0.29 0.74 98.60
VEED 0.06 0.75 98.56 0.03 0.17 0.11 0.00 0.00 0.27 99.95
wha 3.57 0.25 61.77 34.00 0.23 0.00 0.00 0.00 0.02 99.84
hi 7.65 17.54 62.34 4.98 2.87 0.18 0.04 0.38 3.50 99.48

“ | 86-1393> Perovskite - Ca(TiO3)

“‘ L ) 76-2400> CaTiO3 - Calcium titanate

Dl 89-5691> Augite, syn - (Ca0.742Fe0.087)(Mg0.016A10.888Fe0.075)(A10.55i1.5)06

L, " 88-0834> Augite - (Mg,Fe, AL Ti)(Ca,Mg,Fe,Na)(Si,A)206

‘ N ul 88-0835> Augite - (Mg,Fe,Al Ti)(Ca,Mg,FeNa)(Si,Al)206

Dl w 71-0721> Augite - (Ca.818Mg.792Fe.183Fe.086A1.151A1.269Si1.751)06

| M‘ Ll | 41-1483> Augite, aluminian - Ca(Mg,Fe,Al)(Si,Al)206

‘ L l 88-0833> Augite - (Mg,Fe,Al,Ti)(Ca,Na,Fe)(Si,Al)206

L M ) 75-0945> Diopside - CaMg(Si03)2

“ | " 83-2083> Fassaite - (Ca0.968Mg0.578F¢0.220A10.161Ti0.059)(Si1.728A10.272)06

“ | " ) 83-2075> Fassaite - Ca0.968Mg0.578Fe0.230Ti0.059A10.433Si1.72806

) |II M ) - . 80-0409> Diopside aluminian, syn - Ca(Mg0.5A10.5)(Al0.58i1.506)
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1 BRSIET ERL
Fig.1 Mineral composition of Ti-bearing blast furnace slags
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Table 2 Experimental raw material proportioning system

G5 ERNGLRE A% A kAt
1 55% 5% 25% 15%
2 60% 5% 20% 15%
3 60% 0% 25% 15%
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Fig.2 Water absorption and flexural strength of ceramic
samples containing titanium blast furnace slags
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Fig.3 Phase analysis results of ceramic samples containing titanium blast furnace slags at different firing temperatures
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Table 3 Main phase composition of Ti-bearing blast furnace slag ceramics
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Fig.4 SEM of 1" ceramic samples at different firing temperature (x500)
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Fig.5 SEM of 2* ceramic samples at different firing temperature( x500)
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Fig.6 SEM of 3 ceramic samples at different firing temperature ( x500)
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Preparation of High Strength Ceramic Materials from Titanium-bearing
Blast Furnace Slags

LI Shugin, HUA Shaoguang, LI Xiangmei, PEI Dejian, WANG Daya
(Sinosteel Maanshan General Institute of Mining Research Co., Ltd., The National Engineering Technology
Research Center of Solid Waste Treatment and Disposal for Metal Mines, National Engineering Research
Center for Efficient Recycling of Metallic Mineral Resources, Maanshan 243000, Anhui, China)
Abstract: This is an article in the field of mineral materials. In order to explore the large-scale and high-
value application of titanium-containing blast furnace slags in the ceramic field, through the design based on
Ca0-Si0,-MgO(15%)-Al,0, phase diagram, and the analysis of the physical properties, phase composition
and microstructure of the prepared samples, the preparation of high-strength ceramic materials with titanium-
containing blast furnace slag was realized. The prepared high-strength ceramics belong to low-silica
pyroxene ceramics, and the main phases are pyroxene, albite, perovskite and brookite, in which the amount
of pyroxene increases gradually with the increase of sintering temperature, while perovskite comes from raw
materials and decreases gradually with the increase of sintering temperature. Ti element after perovskite
decomposition is solid-soluble in pyroxene, which can't replace Si, but exists in M1. Ti element is solid-
soluble in pyroxene and alkali basalt, which increases the sintering temperature of the sample. The content of
titanium-bearing blast furnace slags in the best ceramic sample in this paper is as high as 55%, and its
strength can reach 75.51 MPa, which is 35 MPa higher than the standard. The optimum sintering temperature
is 1 150 °C, which is beneficial to energy-saving production. The feasibility of preparing high-strength
ceramic materials with titanium-containing blast furnace slag is demonstrated, which provides a theoretical
basis for the application of titanium-containing blast furnace slags in ceramic field.
Keywords: Mineral materials; Titanium-bearing blast furnace slag; High strength ceramics; Pyroxene;
Perovskite; Titanium solid solution
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