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Relationship between stability of anionic asphalt emulsion and
oil-water interfacial tension
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Abstract: The influence of anivnic emulsifier, additives and soap solution pH value on the interfacial tension of soap solu-
tion-toluene model oil with asphalt and the stability of asphalt emulsion was investigated. The results show that the effect reg-
ularities of anionic emulsifier, additives and soap solution pH value on the interfacial tension and the stability have good cor-
relation. The interfacial tension decreases with the emulsifier and CMC content and the pH value of syslem increasing, which
results in higher stability. With the pH value of 11, the interfacial tension is the minimum and the stability is the highest.
The interfacial tension decreases first and then increases with associative thickener ( T) increasing, while the stability shows
an opposite tendency. At last both of them tend towards stability. The emulsifier and additives influencing the interfacial ten-
sion and the stability in descending order are emulsifier(SD-2) , associative thickener (T), CMC.
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Fig.1 Influence of emulsifier on interfacial tension
and stability of asphalt emulsion
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Fig.2 Influence of pH value on interfacial tension
and stability of asphalt emulsion
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Fig.3 Influence of associative thickener(T) on
interfacial tension and stability of asphalt emulsion
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Fig.4 Influence of CMC on interfacial tension
and stability of asphalt emulsion
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Table 1 Factors and levels of orthogonal test

H & 5B w(SD-2)/% w(T)/ % w(CMC) /%
KA1 3.0 0.6 0.02
KE2 3.5 0.8 0.04
KF3 4.0 1.0 0.06
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Table 2 Results of orthogonal test

K w(8D2)/ w(T)/ w(CMC)/ KAFRE Rl o/
¢ % %o % /% (mN-m™)
1 3.0 0.6 0.02 8.28 3,159
2 3.0 0.8 0.04 9.01 3. 316
3 3.0 1.0 0.06 23.07 3.370
4 3.5 0.6 0.04 2.60 3.199
5 3.5 0.8 0. 06 3.02 3.264
6 3.5 1.0 0.02 9.64 3,254
7 4.0 0.6 0.06 2.00 2.748
8 4.0 0.8 0.02 2.70 2.978
9 4.0 1.0 0.04 1.61 2.713
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Table 3 Comparative analysis and range analysis
about results of orthogonal test
SdRERE % REHS o/(mN - m™")
SD-2 T CcMC SD-2 T CMC
K1 13.453 4.293 6.873 3,282 3.035 3.130
K2 5.087 4.910 4.407 3.239  3.186 3.076

K3 2.103  11.440 9.363 2.813 3.112 3.127
|E 11350 7.147  4.956 0.469 0.151 0.054
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