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Influence of Curing Temperature on Physical and Mechanical Properties of Styrene-butadiene
Rubber Latex/Sulphoaluminate Cement Mortar

WANG Ru, XU Yundong
(Key Laboratory of Advanced Civil Engineering Materials of Ministry of Education, School of Materials Science and Engineering,
Tongji University, Shanghai 201804, China)

Abstract: Styrene-butadiene rubber (SBR) latex was used to modify sulphoaluminate cement (CSA) mortar and the mechanical
properties, drying shrinkage and water absorption rate were investigated. The effect of curing temperature (i.e., low (0, 5 C), room
(20 C) and high (40 C)) temperatures on the properties of the SBR/CSA mortar was also analyzed. The results show that SBR latex
improves the properties of the CSA mortar at different curing temperatures. The compressive, flexural and tensile bond strengths of
mortar firstly decrease and then increase with the increase of SBR dosage. The flexural strength and tensile bond strength increase, the
ratio of compressive strength to flexural strength decreases, the flexibility improves and the water absorption rate decreases in the case of
appropriate addition of SBR. The compressive, flexural and tensile bond strengths increase with curing temperature, but the curing
temperature has different effects at different ages and SBR dosages. At certain ages, high and low curing temperature both can favor the
improvement of the flexibility. The curing temperature has different effects on the shrinkage rate of the control and modified morta. The
control mortar expands in early age under high curing temperature, but the modified mortars don’t expand under all curing temperatures.
SBR latex can improve the performance of CSA mortar at room temperature and enhances its performance at low and high temperatures.
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Table 1 Mineral composition of sulphoaluminate cement

(CsA) W%
CiAsS CoS €S CAF CpA; CT  CaMg(COs); MgO  Amorphous
354 264 143 46 3.1 10 15 1.9 11.7

w is mass fraction.

SEIG TIPS 1:3, T HRABIB RECALR
il & B i) KR B 04 2.5% 5%- 7.5%- 10%.
12.5% 15%- 17.5%- 20%, 85744 B8 L &=
(1) 2%00N, FBIEEIEHIAE(17045) mm, FFHHIL
T8 IKIK e (my/me, BFE T AR KB L5 &=
BN 0.5004 0.450.0.4150.390+ 0.365.0.340,
0.318. 0.306 Al 0.295.

%*2 WEEREACRULZEER

Table 2 Chemical composition of sulphoaluminate cement (CSA) w/%
A1203 CaO SOg SiOQ F6203 Kzo MgO Mn203 Na20 P205 SrO Ti02 LOI
23.84 44.20 15.04 9.82 1.95 0.26 2.46 0.02 0.08 0.11 0.10 0.95 1.17

w is mass fraction.
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Table 3 Properties of styrene—butadience rubber (SBR) latex

. . Lowest film-forming
Average particle size/um pH value

temperature/‘C

. o L - Glass transition
Solid content/% Viscosity/(mPa-s ')

temperature/C

0.112 7.0~9.0 15

5141 35~150 14

F 4 FRIBEREACRFT FIRBIRIZ
Table 4 Particle size of CSA and SBR

Material Dyo/pm Dso/pum Dyo/pm
CSA 1.815 9.038 34.002
SBR 0.076 0.112 0.168

Note: Particle size distribution was measured by Hydro 2 000 Mu, and the
dispersion medium is ethanol. Djo: Diameter of 10% particles is smaller than
Do; Dso: Average particle size; Doo: Diameter of 90% particles is smaller
than Dog.
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Fig. 2 Compressive strength oc of SBR/CSA mortar at different curing temperatures and ages
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