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Rheological response and response mechanism of petroleum

asphalt treated with ultrasound
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Abstract: In order to determine the rheological response of ultrasonically disposed petroleum asphalt, a
series of rheological tests were used to analyze the changes in the indexes of three typical petroleum asphalt
before and after undergoing ultrasonic disposal. It was found that ultrasound reduces the real-time viscosity
of asphalt at high temperature by more than 50% , and has an irrecoverable residual effect; the disposal
asphalt becomes slightly softer and the thixotropic limit is increased at mid—temperature; and the creep
capacity of the disposal asphalt is reduced at low temperature. Chemical and microanalysis showed that the
content of heavy components in the asphalt was significantly reduced, and asphaltene aggregates were
homogenized and dispersed. Selective inhomogeneous pressurized heating during ultrasound action induced

a cracking reaction in the asphalt, which was responsible for the changes in chemical and rheological

W75 B #3:2023-07-07.

E£WAE : HEX A KRB %S XA & RIKA ST A (U20A20315) ; 2 I8 /L4 2 i 12 i B 5 5 A3
(HJK2023B014-3) 5 & Jp VL 44 28 3 iz Hi )T RH 2 50 H (20210027) 5 B e VLA s A BB T B (JT-
100000-ZC-FW-2021-0120).

TERE A : ERUI(1975-) 55, AR, Wi BF90 U5 ) < B 4548 5 kL. E-mail: wimdxx@126.com



%48

IR E . RBELE L HTE R E SRR AL - 1347 -

properties. This significant physicochemical effect of power ultrasound on petroleum asphalt has the

potential to be used in road engineering techniques such as warm mixing, recycling, and modified

processing.

Key words: road engineering; asphalt; power ultrasound; rheological properties; response mechanism;

cracking reaction
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Table 1 Basic performance parameters of

asphalt samples
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Fig.1 Self-made ultrasonic disposal device
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Fig.2 Measured sound field at different

disposal frequencies
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Fig.3 Real-time viscosity test of melten asphalt
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Fig.4 Real-time viscosity change of asphalt under

typical conditions
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Fig. 6 Surface plot of maximum viscosity reduction/residual viscosity reduction under dual variable

conditions of ultrasonic frequency and temperature
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Table 2 CI values of colloidal stability index of
different asphalt before and after

ultrasonic treatment
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Fig. 13 400x microscopic picture of different asphalt
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