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Influence of Defoamer on Interface Behavior and Effect of Air Entraining Agent
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Abstract: The interfacial interaction between defoamer and air entraining agent was investigated by calculating the composition of
mixed interfaces, the interaction parameter (f), and the free energy of additional adsorption and comparing the solution and hardened
mortar performance of defoamer and air entraining agent in various proportions. The results show that compounding a suitable
defoamer in a certain proportion into air entraining agent increases the interfacial free energy of the bubbles, resulting in a decrease in
the stability of the foam and the air content of the mortar. The defoamer can also effectively reduce the air-void diameters and spacing
factors of the hardened mortar, and improve the compressive strength of the mortar.
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Table 1 Chemical composition and mineral composition of
cement wi%

Chemical composition
SIOZ A1203 CaO MgO F6203 SO3 NazOeqLoss C}S CzS C}A C4AF
21.1 6.16 64.8 1.94 441 2.52 048 2.59 52.50 21.40 6.40 13.10

Mineral composition

w is mass fraction.
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Fig. 1 Surface tension curves of binary mixtures (SDS-2502)
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Table 2 Important surface activity parameters of the
binary mixtures (SDS-2502)

Mole fraction

o SDS () Cpy/(mmol-L™") Cm*/(mmol'L™")  y/(mN-m™)
1.00 2.01 35.84
0.86 2.11 221 33.81
0.68 232 256 32.71
0.41 2.68 332 3131
0.00 6.14 26.45
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Fig. 2 Variation of interfacial mole fraction X with the mole
fraction of SDS (a;) between the binary mixtures
(SDS-2502)

F3 SDS[E 2502 —nESHRANAMITAEESH

Table 3 Important parameters of interface behavior
between the binary mixtures (SDS-2502)
Mole fraction of SDS (a;) X, X, B AGe"/(kJ-mol™)
1.00 0.00
0.86 0.61 0.39 11.15 14.86
0.68 0.40 0.60 5.10 6.85
0.41 0.21 0.79 2.60 2.45
0.00 0.00

Xi, X> are mole fraction of SDS and 2502 on the interface of the binary

mixtures.
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Fig. 3 Variation of the excess free energy of the binary
mixtures (SDS-2502) with mole fraction of SDS (a)
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Table 4 Performance of the hardened cement mortar of
the binary mixtures (SDS-2502)
Air Mean Air-void Air voids distribution/%
Sample content/ air-void  spacing0-200 200-400 400-700 700—12 00

No. % diameter/ factor/ um  pm pm um

pm pum
A 6.7 1132 201.1 895 7.0 25 1.0
B 48 93.4 1963 903 4.7 2.5 2.5
C 33 88.5 1902 912 42 22 2.4
D 2.8 80.2 186.6 938 2.9 1.9 1.4

#zS5 SDS[E 2502 —tESHKRANREINERE

Table 5 Compressive strength of the binary mixtures

(SDS-2502)
Sample No. Strength of 28 d/MPa
Flexural Compressive
A 10.55 47.33
B 10.92 48.86
C 11.62 50.32
D 12.41 52.86
3 4
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