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Synthesis and Performance of Polyoxyethylene Ether-Type Polymeric
Cationic Asphalt Emulsifier

LU Xiao, TANG Xinde', CHEN Xiaodong, ZHANG Cuizhen, LI Xuefan
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Abstract: A novel polyoxyethylene ether-type polymeric cationic asphalt emulsifier (PEAE) was synthesized by
free radical polymerization using cumene hydroperoxide as an initiator and 3-mercaptopropionic acid as a chain transfer
agent. The effects of EPEG dosage, monomer molar ratio, acid/amine molar ratio and initiator dosage on the ductility
at low temperature of PEAE were discussed. The molecular structure of PEAE was characterized by Fourier
transform infrared spectroscopy, and the surface activity and emulsifying properties of PEAE were tested. The results
show that all indexes of PEAE can meet the specification requirements. The emulsifying capacity, the
low-temperature performance and the storage stability at room temperature (5 days) are excellent. As a slow cracking
cationic asphalt emulsifier, PEAE can improve the low-temperature performance of emulsified asphalt, which exhibits
a good application prospect in the construction of slurry seal and micro surface.

Key words : polymeric cationic asphalt emulsifier; emulsified asphalt; low-temperature performance; storage
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Fig.2 Optimization of reaction conditions for PEAE
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Table 1 Performances of emulsified asphalt

Index Matrix asphalt Emulsified asphalt by PAEA  Standard specification ~ Test method
Demulsification speed Slow cracking T0658
Residue on 1. 18 mm sieve (by mass)/ % 0.03 <0.1 T0652
Standard viscosity/s 16 10-60 T0621
Solubility/ % 99.7 =97.5 TO0607
Evaporation residue content(by mass)/ % 65.3 =55 T0651
Penetration (25 °C)/(0. 1 mm) 72.3 67.4 45-150 T0604
Softening point/°C 47.2 47.7 T0606
Ductility (15 “C)/cm >100 76 =40 TO0605
Mixing test with coarse and fine aggregates Uniform T0659
5 d storage stability(by mass)/ % 0.96 <5 T0655
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Fig. 5 Effect of different asphalt emulsifiers on low-temperature performance of emulsified asphalts
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Table 2 Low-temperature apparent viscosity of emulsified asphalt evaporation residue

Emulsified asphalt S1 S2

Low-temperature apparent

e ) 344.5
viscosityX10 °/(Pa-s)

312.3

298.4

S3 S4 S5 S6 S7

240.7 213.1 173.2 86. 4
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