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Abstract: The emulsion and stabilization mechanism of emulsified asphalt were studied using the molecular simulation tech-
nique. Four types of typical base asphalts with different structures were defined for 3D amorphous cell construction on the ba-
sis of the improved B-L method. Molecular dynamics (MD) computations were carried out on the water/emulsifier/asphalt
system constructed via materials studio (MS). The effect of interactions between asphalt and emulsifier on oil-water interfa-
cial property was characterized through interfacial formation energy, interfacial thickness and diffusion coefficient. The results
show that molecular simulation is an effective method to studying the emulsion and stabilization mechanism. With the dosage
of emulsifiers increasing, the interfacial formation energy and the interfacial thickness increase, meanwhile the molecular dif-
fusion coefficient decreases. Hence, the stability of emulsifier monolayer increases, which improves the ability to reduce the
interfacial tension. Also, it is found that asphalt, which has more aromaticity carbon, naphthenic carbon, as well as stronger
condensation index of the aromatic ring and less alkyl carbon, has stronger interaction with emulsifier. This result in the
higher interfacial formation energy, thicker interfacial thickness and smaller diffusion coefficient. And the oil-water interfacial
tension is more reduced as well.
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Table 1 Elemental properties of asphalt

. TCER T/ %
v 2= AR T
H IR U5
e

i ¢ N 5 0 ¥ (H/C)
Al 11.62 86.48 0.77 0.22  0.91 1.9 1. 602
A2 10.85 86.71 0.97 0.58 0.89 2.44 1.492

A3 10.29 84.64 0.71 4.05 0.31 5.07 1. 449
A4 10.17 84.13 0.79 4.15 0.76 5.7 1. 441
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Table 2 Basic data of magnetic

AR we/ ny/
;F;’gﬁiw ty(; . H, H, H H,
Al 1143.1 86. 48 1.602 0.042 0.081 0.622 0.255
A2 837.3 86.71 1.492  0.070 0.133 0.600 0.197
A3 744.1 84. 64 1.449 0.070 0.164 0.567 0.200
A4 853.3 84.13 1.441 0.070 0.169 0.556 0.210
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Table 3 Average structural unit parameter of asphalt
WE S Ix S BI
Al 0.228 0.165 0.607 0.242 0. 440 0. 491
A2 0.302 0.191 0.507  0.179 0.748 0. 487
A3 0.322  0.231 0.447 0.182 0.902 0.538
A4 0.326 0.222 0.452 0.189 0.794 0. 545
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Fig.1 Average structural models of asphalt
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Fig.3 Total energy and temperature fluctuation curves of system
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Table 4 Interface thickness of different numbers

of emulsifier
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Table 5 Interface thickness of different asphalt systems
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Fig.7 Z-axes density distribution of different asphalt systems
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