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Rheological Property Evaluation of Heavy Bio-oil Recycled Asphalt Based
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Abstract: To study the rheological properties of heavy bio-oil recycled asphalt, the heavy bio-oil was mixed into 707
asphalt and SBS modified asphalt aged by rotary film oven test (RTFOT) to prepare heavy bio-oil recycled asphalt,
and the rheological properties were investigated via dynamic shear rheology (DSR) test. The results show that the
fatigue resistance, low-temperature crack resistance and viscosity ratio of aged asphalt are improved and the
high-temperature rutting resistance is reduced after mixing with heavy bio-oil. The asphalt is subject to irrecoverable
permanent deformation at low frequency loading. The improvement effect of heavy bio-oil on 70” aged asphalt is better
than that of SBS modified asphalt. In addition, it is suggested that the suitable content of heavy bio-oil is 4%, because
the properties of recycled asphalt are restored to the original asphalt at this content.

Key words: heavy bio-oil recycled asphalt; rheological property; RTFOT test; DSR test; fatigue property;
high temperature stability
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Table 1 Basic properties of asphalts

Test value Specification
Item Method
SBS-O 707-0O SBS modified asphalt 707 matrix asphalt
Penetration (100 g,5 5,25 °C)/(0. 1 mm) 44 73 40-60 60-80 T0604
Soften point/C 71.8 49.8 =60 =43 T0605
Ductility/cm 41.2(5°C) 24.1(10 °C) =20(5C) =15(10 C) T0606
Viscosity (135 °C)/(Pa-s) 1. 040 0. 356 <3 <3 T0625
Quality change/ % —0.1 —0.1 <+1.0 <+0.8 T0609
Aft
°r Residual penetration ratio/ % 69 65 =65 =58 T0604
RTFOT
Residual ductility/cm 16.2(5°C) 6.0 (10 °C) =15 =4 T0605
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Table 2 Physical and chemical property of heavy bio-oil !
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Physical property

Chemical composition (by mass)/ %

Water content
(by mass)/ %

Color/Appearance (mPa-s)

Viscosity (30 °C) /

Relative density c o N S 0

(with water)

Brown black/
Viscous liquid

2.8 74.2

0.939 75.10 10.50 1.10 0.04 13.30
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Fig. 1 Preparation process of heavy bio-oil recycled

asphalt
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Table 3 Parameters of DSR test 5"

Indicator Temperature sweep Time sweep Frequency sweep
Temperature/C 46-82 25 60
Diameter of parallel plate/mm 25 8 25
Spacing of parallel plate/mm 1 2 1
Frequency/(rad-s ') 10 10 0.1-100
Strain/ % 5(707),8( SBS) 5(707),8( SBS) 5(707),8( SBS)

Temperature step/C 6
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