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A review on the activation of high-titanium blast furnace slag
powder and its application in concrete

ZHOU Xiaojun', LU Li', ZHOU Xianliang'", YANG Yuanyi’, AO Jinqing’

(1. School of Architecture and Civil Engineering, Xihua University, Chengdu 610039, Sichuan, China; 2. School of Civil
Engineering and Geomatics, Southwest Petroleum University, Chengdu 610500, Sichuan, China; 3. School of Materials
Science and Engineering, Xihua University, Chengdu 610039, Sichuan, China)

Abstract: High-titanium blast furnace slag, as an ordinary industrial solid waste, is characterized by low
activity and low utilization rate due to its high TiO, content and predominantly crystalline and stable
mineral components, resulting in its accumulation. To better address the issues of low activity and utiliz-
ation of high-titanium blast furnace slag, this review commences with an analysis of its powder proper-
ties and elaborates on four activation methods: mechanical activation, chemical activation, composite
activation, and combined activation with other admixtures. The activation mechanisms of these four
methods are also analyzed. Furthermore, the current research status and mechanisms of the influence of
high-titanium blast furnace slag powder as an auxiliary admixture on the workability, mechanical prop-
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erties, and durability of concrete are discussed. The environmental performance and economic benefits
of high-titanium blast furnace slag powder are evaluated, and the shortcomings and future directions for
enhancing its activity are pointed out. This study provides a reference for achieving better resource util-

ization of high-titanium blast furnace slag.

Key words: high-titanium blast furnace slag, activity, mechanical activation, chemical activation, com-

posite activation, auxiliary admixture, concrete performance
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Table 1 The main chemical composition content of high-
titanium blast furnace slag powder %

SCEREIE caO SiO,  TiO,  ALO; MgO CaO+SiO,
HOUY™ 2664 2476 2039 1322 837 51.40
YANGY  26.09 2434 2097 1549 753  50.43
W 2706 2876 1669 1257 7.3 55.82
LIU™ 2612 2388 2114 1358 810  50.00
BAEE" 2792 2518 2009 1319 7.18  53.10
EMTT 2700 2488 2174 1670 7.67  51.88
OTOO™ 2675 2468 1987 13.78 729 5143
MR 2665 2429 1948 1386 665 5094
BN 2783 2254 2252 1497 774 5037

FEME 2690 2481 2032 1415 752 51.71
i 2609~ 2254~ 1669~ 1257~ 6.65~  50.00 ~
b X [H

I 27.92 2876 2252 1670 837  55.82
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Table 2 Different excitation methods for the activity of
high-titanium blast furnace slag powder™”
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Fig. 1 Effect of high-titanium blast furnace slag powder
content on concrete slumpIJHOI
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Table 3 Effect of high-titanium blast furnace slag powder
on concrete fluidity""
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Fig.2 Effect of high-titanium blast furnace slag powder
content on the compressive strength of concrete™ >*!

3.3 MiAMERE

1 AP SRR - 75 RS I O Rl
FNAINRSE HE P ) EE MR R, 1 e BRI R R
HE - UKo AR RE BAT — R P BGEERICR . 225
AEPVIIF ST T R BRI v A R A TR R
Cl BBRESINREM . G55 KB, CUY B R B = ek
AU s A 45 w038 /)N, 2% B v B R i s
BB AR HIRBE 30 CLIB B RE 1115 3 03k, W,
F 4o TERY AHESE T BRI KR S A Ol
SN R e RE TR B AR FRAR M | BB At KT



#14

JRIZEZE, 5 AR P R AT P R S HAERBE - B 1 - 91 -

URPERYREIR . 2 B S AT R A i DR A TRRE B
PUBRAPES, HARPIBIEIT S A AR Y, (BHL0R
PEIK F500 FUARREGS, il AEAIAL, Qi 3 Brs.
LA FOR M R R m i b S K —on
BRI, BT DU NRSE - AR, FEIRIEEA,
P i TR GE 1 O EUR R, 1 SR TR BE - A PR L |
PU CIBIBRE S et SO RIMAE Ty, AT o R B
Y APERE
F4 BHRESFERBENERL Oy BREHM

Table 4 Effect of high-titanium blast furnace slag powder
content on CI” diffusion coefficient™
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Fig. 3 Effect of high-titanium blast furnace slag powder sub-
stitution of fly ash on the frost resistance of concrete™"
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