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and Strength Mechanism Analysis

Yang He' >® Chen Wei’® Liang Hezhi' Cai Xinyue® Wang Jun' Jiang Zhongyou'

(1. School of Civil Engineering Architecture and Environment Xihua University Chengdu 610039 Sichuan China; 2. School
of Civil and Architectural Engineering Panzhihua University Panzhihua 617000 Sichuan China; 3. China Railway Tunnel
Stock Co. Lid. Zhengzhou 450001 Henan China)

Abstract: Studying various performance characteristics of titanium gypsum is of great significance for the
recovery resource utilization and re-use of titanium gypsum. In order to maximize the use of titanium gyp—
sum experiments were performed by replacing part of titanium gypsum with flue gas desulfurization gypsum
( FGD) and moisture content and strength tests were performed on titanium gypsum test blocks at different
time points. The experimental results show that under natural curing conditions with increase of the curing
time both of the flexural strength and compressive strength of the titanium gypsum test blocks first decrease
and then increase and the moisture content decreases rapidly and then slowly. Using the Origin software to
fit and analyze the experimental data the Cubic (x A B C D) model can be used to predict the change in
flexural strength and compressive strength of the titanium gypsum test block and the LangmuirEXT2 func-
tion model can better predict the changes in moisture content of gypsum test blocks. The main reason for the
decrease followed by increase in strength of titanium gypsum test blocks combined with SEM analysis is that
the rapid loss of free water under natural curing conditions with the free water content around the dihydrate
gypsum crystals decreased and most of the water changes from physical adsorption to chemical adsorption
which constitutes dihydrate gypsum crystals and forms effective structural strength.
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Table 2 Basic physical and mechanical properties of titanium gypsum and flue gas desulfurization gypsum
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Fig.1 Effect of curing time on flexural strength and
moisture content of titanium gypsum
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Fig.2 Effect of curing time on compressive strength
and moisture content of titanium gypsum
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Fig.4 Fitting of compressive strength to curing time
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Fig.3 Fitting of flexural strength to curing time
2.3 98%
1.44
(1) 18.9%
0.78.0.83  0.88 6(a) .6(bh) 10% ~T19%
6(c) . H,0-CaS0, -

6 2H,0.H,0 H,0 CaSO, - 2H,0



111 -

! (Fe( OH) ;)

- 2 A K » »
(a) /K HE 0.78 (b)/K¥ I 0.83 (c)/KHE L 0.88

6 SEM
Fig.6 SEM images of hydrated titanium gypsum at different water-paste ratios
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