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Foam stabilizing mechanism of calcium stearate and its effects on
pore structure of foam cement thermal insulation board

LIU Ping, TANG Aidong, WANG Jianyan, Al Chenxiang, ZHANG Chong, XIAN Shixiang, PAN Chunyue
(School of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: Light weight foam cement thermal insulation board was prepared by using self-made composite foam
stabilizer with calcium stearate as principal component. The foam stabilizing mechanism of the calcium stearate in
chemical foaming cement was proposed by studying the effects of calcium stearate on foam stability, hydrophobicity and
pore structure. The results show that the foam stabilizing mechanism is that cement particles are firstly absorbed by
calcium stearate and then partly presented hydrophobic, and subsequently they are absorbed on gas-liquid interface of the
bubbles to achieve a stable equilibrium state of the bubbles. The as-prepared lightweight foam cement thermal insulation
board using self-made composite foam stabilizer meets the requirements of the national standard. The absolute dry
density is 220 kg/m’, the compressive strength reaches 0.63 MPa, the thermal conductivity is 0.042 W/(mK) and the
water absorption rate after 28 d of curing period is only 9.8%.
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Fig. 1 Photos of water drop contact with surface of cement test block adding 3 kinds different surfactants
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Fig. 2 Molecular structures of surfactants
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Fig.3 Contact angle of upper and lower surface of cement

test block surface with different amounts of calcium stearate
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Fig. 4 Comparison of morphologies of fly ash three-phase foam stabilized by different surfactants
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Fig. 5 Effect of different amounts of calcium stearate on

stability of fly ash of three-phase foam
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Fig. 6 Comparison of morphologies of cement three-phase foam stabilized by different surfactants
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Fig. 7 Schematic diagram of function mechanism of foam cement and calcium stearate
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different dosages of calcium stearate
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Fig. 9 Pore size distribution of foam cement insulation board

with different dosages of calcium stearate
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Table 3 Properties of foamed cement thermal insulation

board(28 d)
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