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Performance of composite modified asphalt by waste rubber powder and

amorphous poly alpha olefin

YAN Ke-zhen, CHEN Ming, HU Yue
(College of Civil Engineering, Hunan University, Changsha 410082, Hunan, China)

Abstract: In order to study the influence of waste rubber powder (WTR) and amorphous poly
alpha olefin (APAQO) on composite modified asphalt and its optimum processing technology,
multiple groups of blending quantity of WTR/APAQO composite modified asphalt were prepared
by using high-speed shearing method at first, then the penetration, softening point, viscosity and
elastic recovery of WTR/APAQO composite modified asphalt were measured, and simultaneously,
the storage stability analysis and microscopic examination of fluorescence microscope were carried
out. Finally, the optimum processing technology of WTR/APAO composite modified asphalt was

determined by orthogonal test. The results show that when the blending quantity of waste rubber
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powder and APAO (mass fraction, the same below) is 15% and 4%, respectively, the
penetration of WTR/APAO composite modified asphalt is lower than that of matrix asphalt by
36. 8 mm, the softening point increases by 22.9 °‘C, the elastic recovery increases by 67% , and
the viscosity (180 ‘C) increases by 81%. And all indexes meet the requirements of the evaluation
index of rubber asphalt. This indicates that after adding appropriate amount of WTR and APAO,
high temperature performance and recoverable deformation ability of matrix asphalt are
significantly improved, and WTR/APAO composite modified asphalt has better modification
effect. Moreover, compared to WTR modification alone, the addition of APAO can result in a
further decrease in penetration and a further increase in softening point, viscosity and elastic
recovery, the addition of APAO can further enhance the effect of WTR modification alone. The
storage stability experiment reveals that the softening point difference of WTR/APAQO composite
modified asphalt decreases by 3.3 ‘C compared to waste rubber powder modified asphalt with the
blending quantity of 15% alone after adding 4% APAQ, which proves that the addition of APAO
can significantly improve the storage stability of the waste rubber powder modified asphalt and
can make up for the deficiency of waste rubber powder modified asphalt. Fluorescence microscopy
experiments also show that APAO not only enhances the dispersion of WTR, but also improves
the compatibility of WTR with asphalt. The basic parameters of the optimal processing
technology for WTR/APAQO composite modified asphalt are that WTR is added before APAO,

and shear temperature 190 °C, the sheared time 90 min, and shear rate 5 000 r/min. 6 tabs,
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Fig. 1 Samples of two kinds of modifier
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Tab. 1 Technical standards for rubber asphalt
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Fig. 2 Penetration test results
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Fig. 3 Softening point test results
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Fig. 5 Viscosity test results
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Tab. 2 Different adding order test results of two kinds of modifier

T
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3 H FEL | FE2 | FES
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FEJFE (25 °C,5 cm » min~ ') /ecm 17.8 12. 4 15.5
FiBE (180 °C)/(Pa+ s) 2.200 | 2.747 | 2.360
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Tab.3 Orthogonal test design
B4 [iig7)} BYYIE A/ |4 A (25 °CL,100 g, $iEJiF (25 °C, Fh (180 °C)/
o - - 1 mppssc | e v ‘
MR EE/C I ] / min (r+min ) 5s)/0.1 mm 5cm e min ') /cm (Pa -+ s)
1 170 30 3000 30.0 72.1 83 12.9 1. 760
2 170 60 4000 31.4 75.0 89 16.4 2.233
3 170 90 5 000 29. 3 76.5 90 18.4 2.288
4 180 30 4000 29.7 77.0 88 15.9 2.388
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Tab.5 Results of different manufacture processes
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Tab. 6 Results of storage stability test C
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