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Abstract: In order to prepare bio-asphalt and alleviate the dependence of road construction on
petroleum asphalt. In this paper, sawdust was used as a biomass raw material to prepare biomass
heavy oil by thermal liquefaction. Bio-asphalt was prepared by mixing heavy oil into 507 matrix
asphalt, which could be used to partial replace petroleum bitumen. First, the physical and
chemical properties of biomass heavy oil were analyzed by infrared spectroscopy, scanning

electron microscopy, and thermogravimetric analysis. Then, the effects of heavy oil content on
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the basic physical properties of bio-asphalt were investigated by three major indexes, needle
penetration, softening point, and ductility. The adhesion of bio-asphalt was evaluated by using
the boiling method. Low temperature performance, high temperature performance, and creep
recovery performance of bio-asphalt were analyzed using a differential thermal scanner (DSC) and
dynamic shear rheometer (DSR). The results show that heavy oil has a similar chemical structure
with the 70* matrix asphalt, and it has good thermal stability. The thermal decomposition rate at
165 °C is only 3. 6%, and the existence of spherical granular bio-char with a diameter of about
3 pm in heavy oil is beneficial for improving the high-temperature performance of the bio-asphalt.
With an increase in the heavy oil content, the needle penetration of bio-asphalt increases, and the
softening point, ductility, and glass transition temperature T, decrease. Further, the low
temperature performance of the bio-asphalt is improved, and a good adhesion performance can be
maintained. When the amount of heavy oil (mass fraction, the same below) is 10% in the bio-
asphalt, the performance of the bio-asphalt is closed to that of the 707 matrix bitumen. The
rutting factor and complex shear modulus of bio-asphalt are between 50* matrix asphalt and 70*
matrix asphalt, the bio-asphalt has better high temperature resistance to permanent deformation
and shear resistance greater than that of the 707 matrix bitumen. In addition, the results of the
average strain recovery rate R and average unrecoverable creep compliance show that the creep

recovery performance of bio-asphalt is better than that of the 70% matrix bitumen. 5 tabs,
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Tab.1 Technical indexes of 507 and 70% matrix asphalt

o 50F SRR 70 TP
ARSI - I - I
R4 R PSR IN JEREr P TR
A BE(25 °C,100 g,5 $)/0. 1 mm 46.9 40, 0~60. 0 67. 4 60.0~80.0
AL/ C 54.8 45.0~58.0 49.1 44.0~57.0
o FEFE (15 °C,5 cm » min~ ') /em >100 =80 =100 =100
i 50 iy -
[NJ&/C 310 =260 280 =260
BRE(25 °C) /(g em ) 1. 050 S SR 1.032 S SR
J e R R/ Y —0.03 <40.08 —0.02 <40.08
i & T J AL A EFAJE H (25 °C,100 g,5 9)/% 68.3 >=63.0 63.2 =61.0
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Tab. 2 Basic physical and chemical properties of heavy oil
it H I 24 R

C 68. 550

H 7.176

TCRAM % 0 22.219
N 0.110

S 0.841

HRE(25 C)/(g s em™®) 1.21

pH 3.2
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Fig. 2 Infrared spectrogram of 70% matrix bitumen and heavy oil
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Tab.3 Results of functional group analysis
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Tab.4 Test results of softening points difference
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Fig.5 Curves of needle penetration and softening

point of bio-asphalt
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