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Effect of Temperature and Soft Water Environment on Aluminate Cement
Based Materials

ZHANG Yu, ZUO Xiaobao', LIU Jinghan

(School of Safety Science and Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: The mechanical property changes of aluminate cement( CAC ) based materials in soft water environments
and the mechanisms influenced by temperature were studied. Compressive strength of CAC mortar was monitored ,
the phase composition and microstructure of the paste specimens were analyzed by X-ray diffractometer,
thermogravimetry analysis, ethylene diamine tetraacetic acid (EDTA) titration and scanning electronic microscope.
The results show that the composition of CAC hydration products do not change significantly in 20 °C soft water
environment, and the formation of a large number of amorphous phase gibbsite in the paste ensures the stability of
the long-term performance of the material. In the 60 ‘C environment, an increase in temperature triggers phase
transitions, and the presence of soft water further enhances this effect. Under the combined influence of temperature
and soft water, the transformation of the crystal products and dissolution of some phases lead to disruption of the
CAC paste microstructure and pore creation, resulting in degraded material properties.
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Table 1 Chemical composition(by mass) of cement
Unit: %

ALO, CaO SiO, TiO, Fe,0, MgO Na,0 K,0 SO, P,0.

43.84 24.10 5.24 1.75 1.68 0.49 0.48 0.32 0.28 0.13
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Table 2 Basic parameters of ISO standard sand

Apparent density/

5 Fineness modulus
(kg-m )

Bulk density/(kg-m*)

Soil content(by
mass)/ %

Water content(by
mass)/ %

Particle gradation

2600 2.44 1550

I 3.6 0.6
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Fig.2 Effect of soft water environment on compressive strength of CAC mortar at different temperatures
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Fig. 3 XRD patterns of CAC pastes in different service environments
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Fig.5 TG-DTG curves of CAC paste in 60 ‘C service environment
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Table 3 Relative mass loss of specimens in different service environments

Mass loss with respect to total mass loss/ %

Specimen Time of Total mass loss/ %
exposure/d AHj, gel Metastable phase AHj crystal C,AH; Residual phase
Control 0 21.38 26. 90 34.49 13.15 4.08 21.86
1 21.25 28.16 33.55 12.73 4.31 23.04
LW 14 25.69 26.71 30.43 13.40 3.77 24.11
56 25.15 26.71 31.77 12. 50 3.87 25.83
1 23.47 26.75 32.67 13.19 3.92 22.39
LD 14 25.16 25.27 31.07 14.68 3.82 22.70
56 24.14 24.20 32.31 15.01 4.34 23.10
1 4.32 9.50 48.85 31.75 5.58 20.62
HW 14 3.89 10. 10 48. 46 32.36 5.19 21.05
56 2.75 11.38 54.00 25.62 6. 25 21.97
1 4.65 9.10 47.13 33.97 5.15 20. 33
HD 14 2.72 6.39 48.24 37.56 5.09 20.40
56 2.88 7.42 54.08 30.51 5.11 20. 84
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Fig.6 pH values and Ca®" concentration of soaking
solution of CAC paste specimens in soft water

environment
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Fig. 7 Microscopic morphology of specimen LW after 56 d of service
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Fig. 8 Microscopic morphology of specimen HW after 56 d of service
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