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Abstract: In this paper, the hydrophobic modification of sulphoaluminate cement (SAC) mortar was carried out by
adding silane to improve its durability in harsh environments such as the ocean. Firstly, the setting time and hydra-
tion exothermic behavior of SAC paste with different saturation of silane were analyzed, and the influence of silane
content on the mechanical and water absorption properties of SAC mortar at different ages was systematically
investigated. The mechanical and water absorption evolution mechanism of silane-doped SAC mortar was further
discussed based on the results of mercury intrusion porosimetry, scanning electron microscope, X-ray diffraction
and surface moisture contact angle tests. Finally, the evolution law of interface shear strength between SAC mortar
with different silane contents and old mortar substrates with different water saturation was investigated. The

results show that the SAC pastes with different silane contents still possess quick-setting characteristics, and its

Wim B 2024-07-30; fEEI B HA: 2024-10-14; KA BH: 2024-10-19; MEEKATE: 2024-10-30 15:38:24

4B %& itk . https://doi.org/10.13801/j.cnki.fhclxb.20241030.001

E&WA: EXKAREARES (U2106220; 52008222); 15 & T RHE HIR/R L LI (24-1-8-cspz-9-nsh)
National Natural Science Foundation of China (U2106220; 52008222); Demonstration Project of Benefiting People with Science and
Technology of Qingdao, China (24-1-8-cspz-9-nsh)

BISMEE BB, WL, BIBUR, WA S0, BFSE 5 10 AR Lt AE  E-mail: xueshanbin@qut.edu.cn

S| ARE: B, L1 D&, 5. WIBRESE TR R IR EL K TR I 1 2 oK YRR 520 [1]. G #R 4R, 2025, 42(7): 3943-3954.
XUE Shanbin, WANG Dan, MA Jinyuan, et al. Effects of incorporated silane on mechanical and water absorption properties of
sulphoaluminate cement mortar(J]. Acta Materiae Compositae Sinica, 2025, 42(7): 3943-3954(in Chinese).


https://doi.org/10.13801/j.cnki.fhclxb.20241030.001
mailto:xueshanbin@qut.edu.cn

3944 -

EEMRER

rapid exothermic stage is concentrated within 2 h after water mixing. The incorporation of silane (0.5%-2% of ce-

ment in mass) has a certain negative effect on the compressive strength of SAC mortar, but can improve its flexural

strength at the age of 28 d. The capillary water absorption coefficients of SAC mortar specimens incorporated with

silane are reduced by more than 71.0% compared with specimens without silane at the age of 1-28 d. The incorpora-

tion of silane does not cause a significant increase in the porosity of SAC mortar, but increases the volume fraction of

capillary pores with a diameter greater than 50 nm and the content of hydration products. The increase of silane

content in SAC mortar leads to the increase of its surface water contact angle and further reduces its capillary water

absorption properties. At the age of 3 d, the interface shear strength between SAC mortar and substrates increases

with the increase of silane content, and decreases with the increase of the saturation of substrates. The SAC mortar

with silane still have low water absorption properties after bonding to substrates with different saturation.

Keywords: sulphoaluminate cement; silane modification; capillary water absorption; interface shear strength;

micro mechanism
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Table 1 Chemical composition of sulphoaluminate cement (SAC)

Component MgO Al,O4 Sio,

SO, Ca0 Fe,04 Others

Mass fraction/wt% 2.67 16.87 10.48

12.90 52.40 2.86 1.82
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Fig.1 Interface shear strength test of samples
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Fig.2 Effects of different silane contents on the setting time of SAC paste
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(b) Capillary water absorption of SAC mortar at the age of 3 d
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Fig.5 Water absorption data of SAC mortar with different silane contents
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