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Effect of Bio-based Stabilizer to Technical Performance of SBS
Modified Asphalt
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Abstract: The SBS modified asphalt were prepared with three self-developed bio-based stabilizers (A, B, C).
The general technical properties of these asphalt were tested and compared. Then the high-temperature and
low-temperature performances of asphalt were especially evaluated by the dynamic shear rheological (DSR) test
and the bending beam rheological (BBR) test. Besides, the high-temperature rheological properties of asphalt
were evaluated by the multiple stress creep recovery (MSCR) test, and the microscopic morphology of asphalt
was analyzed by the fluorescence microscopy test. The cost of these bio-based stabilizers was also compared
with that of traditional sulfur stabilizer. Results show that bio-based stabilizers can reduce the 135 °C viscosity of
SBS modified asphalt by 12.6% —25.8% compared with commercial sulfur stabilizer; while stabilizer A and C
can improve high-temperature performance and stabilizer A have a slight advantage in improving low-temperature
performance. SBS modified asphalt prepared with stabilizer A has excellent high-temperature rheological proper-
ties and stabilizer C and sulfur stabilizer have their own advantages, while stabilizer B is not effective; stabilizer
A can promote the dispersion of SBS in asphalt; the costs of bio-based stabilizers are similar to that of sulfur sta-
bilizer.
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Table 1 Technical specification of Qilu 70" asphalt

ﬁ%ﬁﬁ%;@%)‘( . Parameter Result
élz%%?!‘)fﬂﬁﬁ%ﬁ‘é%xﬁ{%\ﬂﬁiﬁlﬁiﬂiﬂfﬁ Penetration(25 °C,5s,100 g)/(0. 1 mm) 68.7
S AL BT H 28T A Tl 5 R R Duettiy107¢/em S
o X Softening point/°C 49.2
A, A A= ) 56 8RR S A B0 K R TR - i A AR L ore
Dynamic viscosity(60 °C)/(Pa-s) 266
it BE A1 B 45 1 A RE, 75 PR E 5 52 TR R T 2 1 B Density(15 °C)/(g-cm ) 1,059
B[] B, s ] 3 G A — AR Ak Al L B A S R R ) Mass loss/ % —0.896
e, AT 8 2 SRR AL T4 35 S35 AR R 2 RTFOT (163 °C, 85min)  Penetration ratio/ % 64.3
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Table 2 Composite of stabilizers
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Stabilizer No. Sulfur Thiurams Benzothiazoleacc elerator Biobased forTna] dehyde Bio-based dithiocar bamate
accelerator resin
A 30—-50 10-20 10-30 10-20
B 30—-50 10-20 10-30 20-30
C 30-50 10-20 10-30 10-20
D =99
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SBS St W7 A TR < S A
Z 180 °C, R JE M A SBS Bt 51 , L) 3 500 r/min
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JE R 2 175 °C,4E 10 min P 58 BUR 2 7 A A, $7 2
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Table 3 Physical properties of SBS modified asphalts with different stabilizers

Parameter SBS-A SBS-B SBS-C SBS-D Requirement
Softening point/°C 92.7(0.4) 89.4(0.8) 88.9(0.7) 92.4(0.6) =60
Penetration (25 °C,5 s, 100 g)/(0. 1 mm) 62.2(0.7) 61.4(0.8) 60. 8(0. 6) 58.0(1. 1) 40-60
Ductility (5 °C)/cm 39.0(2.3) 40.9(1.5) 42.8(3.0) 42.2(2.1) =20
Softening point difference/°C 0. 2(0) 0.7(0.1) 2.3(0.1) 2.1(0. 1) <2.5
Viscosity (135 °C)/(Pa-s) 2.738(0.011) 3.662(0.017) 2.775(0.013) 4.278(0.014) <3
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Fig.2 BBR test results of SBS modified asphalts at different temperatures
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Table 4 MSCR test results of SBS modified asphalts

Status Index SBS-A SBS-B SBS-C SBS-D
€01 0.06 0.09 0.07 0.05
€450 2.02 2.54 2.15 1.94
Ry /% 93.01 88.99 92.66 93.21
Original
R, ,/% 92.64 90. 74 93.41 92.84
J oo /kPa ! 0.05 0.09 0.07 0.05
Jso/kPa ! 0.06 0.08 0.07 0.06
€01 0.14 0.57 0.42 0.47
€450 6.47 22.95 8.31 22.19
Ry1/ % 80. 84 45.26 61.46 55.14
RTFOT
R,/ % 73.77 37.77 76.43 37.73
Joo o /kPa ! 0.14 0.57 0.42 0.47
J o o/ kPa ! 0.20 0.72 0.26 0.69
Note:e,,,—Cumulative strain at 0.1 kPaje,, ,—Cumulative strain at 3.2 kPa; R, ,—Percent recovery at 0.1 kPa; R, ,—Percent recovery at 3.2

kPa; J,,,—Non-recoverable creep compliance at 0.1 kPaj; J, , ,—Non-recoverable creep compliance at 3.2 kPa.
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Fig. 3 Fluorescence micrographs of SBS modified asphalts(400 X )
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Table 5 Price of each stabilizer

Stabilizer No. Price of stabilizer/(yuan-tﬂ)
A 8 200—8 400
B 7 800—8 000
C 7 000-7 200
D 8 000
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