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Table 1 XRF analysis results of raw materials
D%y Ca0 Si0, TiO, ALO,  MgO  Fe0, SO, P,0, Na,0O KO  MnO
i 28.06 27.76 15.69 13.57 6.13 4.22 2.41 0.05 0.81 0.55 0.45
BAE 36.22 2.90 1.20 1.58 1.62 13.56 41.95 0.37 0.10 0.07 0.27
okt 68.17 18.54 0.67 4.44 1.40 3.57 1.68 0.12 0.31 0.83 0.10
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Table 2 Basic properties of raw materials

FER EE (gem®)  HERILER/% HREBY (mYkg)

LIRS 2.96 0.536 500.4
W EN=1 2.38 0.498 676.8
2okl 3.08 0.483 378.4

12 SWHE

AR 3 B A AT IR, A dHE AR FE K &0
b &h I [B] A 2 B bR HE GB/T 1346—2011 /K ¥E
PROEN BEFH K& BRI (], 22 e PRI 716D
AT o 7ERE E A Bk Y 2 emx2 cmx2 em R
Yo, WriEFRY 3 d SRR, FARAETRAT 48 2 e 1)
MAAPT R, WA ISR %R 2.4 kN/s. Wl
SEPUR R AL T, BB R R Hh [a] 5 R T R
H, DobskA, T EUREEAT ROW A AT

*®3 ZRELAEL%

Table 3 Test mix ratios

H5 HWaEE i 2R IKIK B
Tl 85 10 5 28.4
T2 65 30 5 28.4
T3 45 50 5 28.4
T4 25 70 5 28.4
TS 5 90 5 284
K1 40 55 5 28.4
K2 40 50 10 28.4
K3 40 45 15 28.4
K4 40 40 20 28.4
K5 40 35 25 28.4
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Table 4 Determination results of standard consistency water
and setting time

Mg AREREERIKE%  HIBER El/min

28U 18] /min

T1 31.7 264 451
T2 29.3 250 442
T3 28.7 248 421
T4 28.3 228 430
T5 28.0 191 401
K1 28.3 248 421
K2 28.3 214 371
K3 27.7 207 361
K4 273 153 307
K5 27.0 138 304
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Fig.1 Compressive strength at different ages (left: group T,
right: group K)
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Fig.2 Relationship between compressive strength and density
of specimens subjected to standard curing for 28 d (left: group
T, right: group K)
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Fig.3 Test results of softening coefficient (left: group T,
right: group K)
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Fig.4 Relationship between compressive strength and density

of dried specimens(left: group T, right: group K)
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Hydration Characteristics of Excess-sulfate Titanium
Gypsum Slag Cement

JIANG Yong'?, LIU Cheng', WANG Guomin', WU Maojie’, JIANG Yun’
(1.Mianyang Polytechnic, Mianyang 621000, Sichuan, China; 2.Southwest University of Science and
Technology, Mianyang 621000, Sichuan, China; 3.Sichuan Tong Xingyuan Building
Materials Co., Ltd., Mianyang 621000, Sichuan, China)

Abstract: This is an article in the field of mineral materials. Based on the experience of cementing materials
composited with industrial by-product gypsum and slag , several sets of excess-sulfate titanium gypsum slag
cement were designed, and the water requirement of normal consistency, setting time, mechanical properties
and water resistance of the cement were studied, and the hydration products were analyzed by XRD and
SEM. The results show that titanium gypsum can increase the water requirement of normal consistency and
prolong the setting time, which has an adverse effect on the mechanical properties and water resistance. The
adverse effect of titanium gypsum can be compensated by increasing the content of clinker appropriately.
When the content of clinker is 25%, the compressive strength of composite cementing material can reach
30 MPa at 28 d. In the experimental group with higher titanium gypsum or clinker content, the hydration
products were mainly ettringite and calcium silicate/aluminate hydrate, while in the experimental group with
higher content of slag and lower content of clinker, the hydration products were mainly amorphous calcium
silicate/aluminate hydrate.

Keywords: Mineral materials; Titanium gypsum; Slag; Ettringite; Calcium silicate/aluminate hydrate
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