CRYES XL Ak X F R (8 AR HAF KR Vol.47,No.6
2026 6 A Journal of Northeastern University ( Natural Science ) Jun. 2026

doi: 10. 12068/j. issn. 1005 — 3026. 2026. 20250094

BB EGERAEREMRAR

BoOEV, F R, BXHN, RAFE
(L ARJER% RE%be, L7 WM 1108195 2. IUT IR SLEAAR R ERIG SRS, 107 WM 110819;
3. BERAL A BERAE AT T BEA IR |, DU BERE 617000)

] B RERITE B S P P L KRR AT DLE B SOk A ISR G R SR ik
REHLT mEE H Tio, (i /35 20%~26% ) . FeO (5348 0. 5%~2. 5% ) iR (1 400~1 500 °C ) %12 ikt
HAASZ . 25 R W, B TiO,, FeO & & M iR B H % , (2 il B 224351l i1 0. 61 3% 28 1. 35 mm-h™,0. 71 35 &
1.03 mm-h™,0. 143425 0. 84 mm-h™". HAZ P =20 WP BT F% . — 7 1, i H CaO, MgO, TiO, 54147
]t PN IB 8 I R 2B N 5 0 — 7 T i AR 20 43 AR 1) i PR 1. 458 THO,, FeO 75t Bl 8 23 W 25 R IR s 4k
R, M L S TIOR8 A i e PR 358, DRGSR A T A9 A 2 SN, S 2N ) =2 ol
AN B TS AR T G SR AT 21 3 (R . T I AR SIC R e Sk R 5 2, A B T
SR RHIPL R AR

x B R EATORARE RN TIO, & s FeO & s H ki

FESES: TF 572 XERPRAERD: A XEHS: 1005-3026(2026)06-0060-08

Study on Erosion of Composite Mullite Bricks by High-
Titanium Slag

LI Yingl’z, LI Hui'?*, TANG Wen-bo'>, CAIXin—yu,l‘2

(1. School of Metallurgy, Northeastern University, Shenyang 110819, China; 2. Liaoning Key Laboratory for
Metallurgical Sensor Materials and Technology, Shenyang 110819, China; 3. Pangang Group Panzhihua Iron and
Steel Research Institute Co., Ltd., Panzhihua 617000, China. Corresponding author: LI Ying, E-mail:
liying@mail.neu.edu.cn)

Abstract: To investigate the erosion behavior of high-titanium slag on blast furnace hearth
refractories, composite mullite bricks were taken as the research object, and the effects of TiO,
(mass fraction of 20%~26%) , FeO (mass fraction of 0. 5%~2. 5% ) , and temperature (1 400~
1 500 °C) in the high-titanium slag on the erosion rate were systematically investigated using
a static erosion method. The results indicate that as the TiO, content, FeO content, and
temperature increase, the erosion rate increases from 0. 61 to 1.35 mm-h™, from 0.71 to
1.03 mm-h"', and from 0. 14 to 0. 84 mm-h™', respectively. The erosion mechanism mainly
involves bidirectional mass transfer: on the one hand, components such as CaO, MgO, and TiO,
in the slag penetrate into the brick and react; on the other hand, components of the brick dissolve
and diffuse into the slag. Increasing the TiO, and FeO contents and the temperature significantly
reduces the viscosity of the high-titanium slag and improves its fluidity, thereby promoting the
penetration of the slag into the brick and accelerating the chemical reactions between the brick and
the oxides in the slag, which ultimately exacerbates the erosion. Furthermore, the temperature
rise directly promotes the dissolution of components of the composite mullite bricks. SiC
introduced into the bricks helps to enhance the erosion resistance of the material due to its poor
wettability with the high-titanium slag.
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Fig. 1 Effect of different factors on erosion rate of composite mullite bricks
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Fig.3 SEM micrographs and EDS spectra of surface of composite mullite bricks
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Fig.4 SEM micrographs and EDS spectra of surface of composite mullite bricks at different temperatures
(a),(b)—1400°C; (¢),(d)—1450°C; (e),(£)—1 500 °C.
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