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Microscopic characteristics of rubber modified asphalt
in different rubber powder content

YANG San-giang'®, ZHOU Xiao-yu', RUN Ming-tao*, ZHENG Nan-xiang®
(1. School of Building Engineering, Hebei University, Baoding 071002, China; 2. Key Laboratory of Medicinal
Chemistry and Molecular Diagnostics, Hebei University, Baoding 071002, China; 3. Key Laboratory of
Highway Engineering Education in Special Area, Chang'an University, Xi'an 710064, China)

Abstract: In order to analyze the principle of modification of asphalt modified by crumb rub-
ber powder, by means of thermogravimetric analysis, infrared spectroscopy, SEM scanning,
the effect of physicochemical reactions of 70¥ asphalt mixed with different quantities (20% ,
25%,30%,35%,40%) on the mechanism of the swelling of modified asphalt after high
temperature treatment was revealed from microscopic angle. Results show that: Rubber
powder have good compatibility with asphalt and can be distributed evenly in asphalt. In ad-
dition to a small part of the rubber powder that has reacted chemically, most of the rubber,
more than 50% of the rubber powder can exist as its original form; High temperature cau-
ses the rubber powder asphalt modified to generate new chemical matter by oxidation de-
composition reaction. The swelling property and stability of modified asphalt will increase
with the increase of the amount of rubber powder, but high content of the powder will af-

fect the performance of modified asphalt, which can be improved remarkably by adding spe-
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cial oxidant.
Key words: road engineering; waste rubber powder; content; modified asphalt; swelling
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Table 1  Microcosmic morphology of
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Fig. 2 SEM scanning electron microscope image
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Fig. 3 Thermogravimetric analysis of modified asphalt
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Fig. 1 SEM scanning electron microscope image C—H (1630 cm™ ") 5
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Fig. 4 Infrared spectrum of modified asphalt content

with 20% rubber powder
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Fig. 5 Infrared spectrum of modified asphalt content

with 25% rubber powder
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Fig. 7 Infrared spectrum of modified asphalt content

with 25% rubber powder
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Fig. 8 Infrared spectrum of modified asphalt content
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Table 2 Relationship between the content of effective

rubber powder and the amount of rubber powder %

20 16. 6 83.0

25 17.3 69. 2

(d) 30 18. 8 62.7

9 1d SEM 35 20.3 58.0

Fig. 9 SEM scanning electron microscope pictures 40 22.5 56. 3

after heat treatment for 1 day
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Fig. 10 SEM scanning electron microscope pictures Fig. 11 Percentage of effective rubber powder

after heat treatment for 4 days in powder incorporation
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