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Abstract: In this work, the emulsified asphalt with high phase stability and storage stability was prepared by using phase
inversion emulsification and the surfactant mixed with cationic and nonionic surfactants. It was found that the asphalt
together with Span 20, nonionic surfactant and DDA (Dimethyl Dodecyl Amine), cationic surfactant showed the most stable
phase. The phase stability of the emulsified asphalt, therefore, was investigated through the particle size with mixed sur-
factant content, rheology behavior and Zeta potential value; the particle size decreased with the increase of the mixed sur-
factant content but the viscosity increased. The shear thinning behaviors and the Zeta potential value with 50 mV~60 mV
were shown, which was found to be considered stable. In addition, SBR latex(Styrene-butadiene-rubber) and water dis-
persed Epoxy (EPD) were used to enhance the physical properties of the emulsified asphalt. The swelling and adhesion fea-
tures of the emulsified asphalt were also studied with CaCOs, Silica, and Montmorillonite (MMT). It was shown that the
addition of SBR latex and MMT can be another way to improve the physical properties of the emulsified asphalt in that

the lowest swelling feature was found.
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Table 1. The Composition of Surfactant for Asphalt Emulsion

unit (phr)
Ingredients Surfactant
Asphalt  H,O -
Sample Span 20 Imidazole DDA

S41D 100 60 4 4 -

S5ID 100 60 5 4 -

S6ID 100 60 6 4 -
S4DD 100 60 4 - 4
S5DD 100 60 5 - 4
S6DD 100 60 6 - 4
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Table 2. The Composition of Additives for Asphalt Emulsion
unit (phr)

Ingredients  Asphalt Additives

Sample Emulsion §BR  EPD (CaCO; Silica MMT
ESBO03 100 3 - - - -
ESB06 100 6 - - - -
ESB09 100 9 - - - -
ESBI12 100 12 - - - -
EEPO03 100 - 3 - - -
EEP06 100 - 6 - - -
EEP09 100 - 9 - - -
EEP12 100 - 12 - - -
ECAO01 100 - - 1 - -
ECA02 100 - - 2 - -
ECAO03 100 - - 3 - -
ECA04 100 - - 4 - -
ESIO1 100 - - - 1 -
ESI02 100 - - - 2 -
ESI03 100 - - - 3 -
ESI04 100 - - - 4 -

EMMO1 100 - - - - 1
EMMO02 100 - - - - 2
EMMO3 100 - - - - 3
EMMO04 100 - - - - 4
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Figure 1. Phase separation behavior pictures of asphalt emulsion
with (a) HCI, (b) HxSO,, (c) CH3COOH, (d) HNO3, and (e) HsPO,.
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Figure 2. Phase separation behavior pictures of asphalt with (a)
OA, (b) DA, (c) DDA, (d) ID, nd (e) F-ST.

Figure 3. Phase separation behavior pictures of asphalt with (a)
Tween 20, (b) Tween 60, (c) Tween 80, (d) Tri-200, and (e) Tri-
5M.
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Figure 4. Phase separation behavior pictures of asphalt with (a)
Span 20, (b) Span 60, and (c) Span 80.
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Figure 5. Phase separation behavior pictures of asphalt with (a) S4ID, (b) S5ID, (c) S6ID, (d) S4DD, (e) S5DD, and (f) S6DD.
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Figure 6. Effect of the amount of Span 20, ID and DDA on droplet
size of the asphalt emulsion.
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Figure 7. Effect of shear rate on viscosity according to the
increase of the amount of Span 20 and ID for the asphalt
emulsion.
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Figure 8. Effect of shear rate on viscosity according to the
increase of the amount of Span 20 and DDA for the asphalt
emulsion.
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