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Effect of Corn Stover Oil on Rheological Properties of Aged
Asphalt and Its Regeneration Effect

CHENG Peifeng, BAI Yue', LI Yiming, ZHANG Zhanming

(College of Civil Engineering, Northeast Forestry University , Harbin,Heilongjiang 150040, China)

Abstract: Corn stover oil, as a kind of bio-oil, is low-carbon and renewable. At the same time, it may restore
the performance of aged asphalt. In order to further promote the application of corn stover oil in road
engineering, this study explored the effect of corn stover oil as a kind of regeneration agent on the rheological
properties of aged asphalt through laboratory experiments and analyzed the regeneration effect. On this basis,
the regeneration mechanism of corn stover oil regeneration agent was revealed by using an infrared spectroscopy
test and gel permeation chromatography test. The results show that the addition of corn stover oil changes the
proportion of aged asphalt components and restores the stability of the asphalt’s colloidal structure to a certain
extent, and it can dilute and blend aged asphalt to restore the physical and rheological properties of aged asphalt.
However, the regeneration effect is affected by the addition amount of corn stover oil. When the addition
amount of corn stover oil is 20%, it has the most significant effect in restoring aged asphalt performance.
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Figure 1 Regeneration agent used for tests
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Table 1 Physical property indicators of regeneration agent

mAR  HE kA W/ pH B/

(geem ®) (Pa-s)

5P/ T 501 N S GO 0 I B 0.89 5.50 0.05
£ i WA WSS 1.25 3.87 0.29
XT-2 B WS 0.97 6.71 0.18
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Table 2 Technical indicators of AH-90" matrix
asphalt and aged asphalt

AR/ 5 CHE i/ A/ 135 °CEERE/
Wit
(0.1 mm) cm C (Pa-s)
JE 5 82.1 7.6 46.7 0.39
LA 61.4 5.1 50.1 0.51
x3 HEEM®
Table 3 Abbreviations for asphalt
Wi %4 Fk Wi i Bk
10%6 TR FEFF it P4 U i C1
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Table 4 Basic physical and technical indicators of

recycled asphalt

AR A AE/(01mm) 5 °CHEJE/ cm b/ C
cl 69.8 13.0 51.1
C2 70.8 19.0 51.9
C3 76.0 26.0 53.0
c4 69.0 10.0 51.6
C5 68.4 9.3 51.3
w1 159.3 45.0 42.0
X1 80.1 11.0 50.4
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Figure 2 Complex shear modulus of recycled asphalt
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Figure 3 Phase angle of recycled asphalt
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Figure 4 Rutting factor of recycled asphalt
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Figure 6 Stiffness modulus of recycled asphalt
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Figure 7 Creep rate of recycled asphalt
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Table 5 Paired difference normality test results
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Figure 9 Infrared spectra of asphalt
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Table 7 Functional group peak area of asphalt
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Figure 10 Molecular weight distribution of asphalt
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Table 8 Relationship between curve distribution and

molecular interval
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Table 9 Molecular weight calculation results of asphalt
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Figure 11 Asphalt outflow spectrum
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Table 10 Difference in molecular weights of asphalt

Wi R Prus/ % R/%
M1 23.2 100.0
Al 26.7 115.1
C3 25.3 109.1
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