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707 A S FrE AR R I8 AR

Hﬂ’{ﬁ{}ﬁ%(ﬁ%ﬁ*f}ﬁ-ﬁ E%E‘Hﬁﬁ%/; ﬁgjjm,mo Table 1  Technical indexes of 70*A asphalt performance
L TR 2 BOR K 12 i 22 7 A b s | BRER
VIR R (T LA R IR R A T SARGSOOIm) | 63 | oo
7. 1M PPA B AT LASRAME YT I 75 1A 2 ifesre 74 246
RESRIC AP R . S8, T2 i K 0 s CiEliom 1y s
SR A DT IO R AR B 2 5. 15 CHIE(g-om”) 0995 | s
TR [ K A 7 G R L 92 5 2 R 104 Il
AR SO T B UL =R Ak S
R 2 PPAMREH AR
Table 2 Technical indexes of PPA performance
PO R/ 4/% | %E/(grcm”) TR ER /% i/ °C RT3 80U % | BT 5 A %
85.40 2.160 0.01 16 <0.01 <0.01
R3 AHHHARIER
Table 3 Technical indexes of bio-oil
YRS | 60 CHEE/(Pa-s) W /(g-em™) TR % pH INxL/C
CSO 89 0.950 0.20 2.9 251
KWO 76 0.970 0.15 2.9 276
VBO 74 0.970 0.20 2.8 242
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Fig. 1 Test flow chart
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Fig. 2 Softening point of PPA modified bio-asphalts
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Fig. 3 5 °C ductility of PPA modified bio-asphalts
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Fig. 4 TS test results of PPA modified bio-asphalts
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Fig. 5

MSCR test results of PPA modified bio-asphalts
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Fig. 6 BBR test results of PPA modified bio-asphalt
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Study on the properties of PPA modified different kinds of bio-asphalt

DENG Yajun', JU Zihao*’, LI Yuanbo™®, GE Dongdong®"’

(1. Shenzhen Municipal Engineering Corp., Shenzhen 518109, China; 2. School of Traffic and Transportation Engineering,
Changsha University of Science & Technology, Changsha 410114, China; 3. Key Laboratory of Special Environment Road
Engineering of Hunan Province, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: [ Purposes ] This work aims to improve the deficient high-temperature performance and applicability
of bio-oil, a new environmental material for pavement and determine the performance differences of
polyphosphoric acid (PPA) and bhio-oil composite modified asphalt, which bio-oil from different sources.
[ Methods ] The bio-oils, corn straw oil (CSO), kitchen waste oil (KWO) and vegetable bio-oil (VBO) were
used to prepare PPA modified bio-asphalt. The conventional properties, rheological behavior and SEM tests
were conducted to study its high and low-temperature behavior and microstructure. [ Findings] The results
showed that PPA has a positive effect on the high-temperature rutting resistance of asphalt, and the three kinds
of bio-oils improved the low-temperature cracking resistance. The type of bio-oil influenced the temperature
sensitivity, high and low-temperature performance of asphalt. The high-temperature performance of the three
PPA-modified biological bitumen was in order from high to low: PPA/KWO modified bitumen, PPA/CSO
modified bitumen, PPA/VBO modified bitumen; The low-temperature rheological properties of PPA/VBO
modified asphalt, PPA/CSO modified asphalt and PPA/KWO modified asphalt were in descending order.
[ Conclusions ] The combination of PPA and bio-oil can significantly improved the high and low-temperature
performance of asphalt. This study could provide a reference for applying and promoting bio-oil and make road
engineering more environmentally friendly.
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