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Analysis of Microstructure and Pyrolysis Process of Vulcanized Eucommia
Ulmoides Gum Modified Asphalt

CUI Shichao, GUO Naisheng, ZHANG Jun, CHU Zhaoyang

(College of Transportation Engineering, Dalian Maritime University, Dalian 116026, China)

Abstract: Vulcanized eucommia ulmoides gum modified asphalt(VEUGMA ) was prepared by natural plant-based
eucommia ulmoides gum(EUG ), and the microstructure and pyrolysis process of VEUGMA were studied. The
results show that VEUGMA is of lower penetration, higher softening point, larger ductility and viscosity, better
deformation resistance at high temperature and cracking resistance at low temperature than matrix asphalt. Compared
to matrix asphalt, VEUGMA has larger number and smaller size of honeycomb structures, lower root mean square
roughness, greater adhesion, higher pyrolysis temperature, and less CO, and CO release. The modification effect
is the best when 6% EUG and 3.5% sulfur (calculated by EUG quality) are added to the matrix asphalt.
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Fig.1 Relationship between EUG dosage and optimal
sulfur dosage
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(a) Penetration and softening point

(b) Ductility and viscosity
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Fig. 2 Basic physical performance indicators of MA and VEUGMA
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Fig. 3 AFM morphologies of MA and VEUGMA
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Fig. 6 Correlation between viscosity and adhesive force
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Table 2 Characteristic weightlessness temperature of asphalts
Asphalt type T/ C T5,/C T/ C Ts0y/C Treminae’ C
MA 268. 85 275. 35 330. 85 459. 85 610. 35
2.5/8.0OVEUGMA 295. 24 309. 74 342.74 462. 74 621.24
3.0/6.0OVEUGMA 287.22 298. 22 333. 22 463. 22 622.72
3.5/6.0OVEUGMA 296. 98 309. 98 338.98 463. 68 623. 98
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Fig.8 FTIR spectra of MA and VEUGMA under characteristic weight loss temperature
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