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Effect of Air Entraining Agent on Properties of Aqueous Solutions and Concretes

SHAN Guangcheng', LU Chao®, CHEN Jian', GAO Nanxiao', QIAO Min', RAN Qianping"?, LIU Jiaping'?
(1. State Key Laboratory of High Performance Civil Engineering Materials, Jiangsu Sobute New Materials Co. Ltd., Nanjing 211103,
China; 2. China Three Gorges Corporation, Beijing 100038, China;
3. School of Material Science and Engineering, Southeast University, Nanjing 211189, China)

Abstract: Alkyl sulfate surfactants with different hydrophobic chains (i.e., C8—C14) and surfactants with different anionic groups
(i.e., sulfate, sulfonate and phosphate) were analyzed, and the effects of hydrophobicity and ionic groups on the surface activity, foam
behavior and air-entraining performance in cement mortars were investigated. The results show that the more intense interfacial
self-assembly behavior of surfactants can reduce the interfacial free energy and increase the surface activity, thus resulting in a greater
foaming property of aqueous solutions and a higher air entraining performance in cement mortars. Sodium lauryl sulfate has the
maximum interfacial self-assembly density, the minimum interfacial free energy, and the superior air entraining performance in
aqueous solutions and cement mortars, as well as the optimum air-void adjustment performance of hardened cement mortars.
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Table 1 Chemical composition and mineral composition of
cement w/%

Chemical composition Mineral composition

SIOZ A1203 CaO MgO F6203 SO3 NaZOeqLoss C3S CZS C3A C4AF

21.1 616 648 194 441 252 048 259 5250 2140 640 13.10

w is mass fraction.
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Fig. 1 Surface tension curves of sodium alkyl sulfate surfactants with different hydrophobic and anionic surfactants with different

charge types
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Table 2
surfactants with different charge types

Important surface activity parameters of alkyl sulfate compounds with different hydrophobic and anionic

Surfactant ew/(mmol-L™) %/(mN-m™") Tinax10%/(mol-m™2) Apin/(nm?) Ginter/(KT'mol ™)
CsSO4Na 39.80 35.50 4.00 0.4157 8.88
C10SO4Na 30.90 38.90 4.00 0.413 6 9.67
C1,S04Na 3.88 33.46 6.20 0.267 8 5.40
C14S04Na 1.51 34.46 5.30 03120 6.47
C1,S0;Na 1.67 40.52 3.95 0.4199 10.24
C1,PO4Na, 123 44.67 3.96 0.4190 1127
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Fig. 2 Changes in the foam heights of sodium alkyl sulfate surfactants with different hydrophobic (a) and anionic surfactants with

different charge types (b)
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Fig. 3 Bubble counts in a unit area of the solutions of sodium alkyl sulfate surfactants with different hydrophobic (a) and anionic

surfactants with different charge types (b)
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Fig. 4 Mean bubble areas in a unit area of the solutions of sodium alkyl sulfate surfactants (a) and anionic surfactants (b)
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Fig. 9 Air-void images of the hardened cement mortar specimens of sodium alkyl sulfate surfactants with different hydrophobic and

anionic surfactants with different charge types
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