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Influence of Compatibilizer Composition on Anti-aging Properties of SBS
Modified Asphalt
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and Transport Engineering, Changsha University of Science and Technology, Changsha 410114, China)

Abstract: SBS modified asphalt samples were prepared using compatibilizers with different compositions. The
changes in performance and microstructure before and after aging were evaluated by conventional performance tests,
dynamic shear rheology tests and fluorescence microscopy. The results show that the higher the aromatic content
in the compatibilizer, the better the high temperature properties of the modified asphalt, while the higher the saturate
content, the better the low temperature performance of the modified asphalt. After aging, the higher the aromatic
content in the compatibilizer, the smaller the variability in the various properties of the modified asphalt, and the
better the anti-aging properties. Conversely, the higher the saturate content, the worse the anti-aging properties.
Meanwhile, the microstructure shows a distinct aggregation phenomenon. The higher the saturate content, the more
severe the aggregation and the larger the particle size. The system changes from double continuous phase structure
to the SBS phase as the dispersed phase and the asphalt phase as the continuous phase.
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Table 1 Property indexes of base asphalt
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Table 3 Components of compatibilizers

w/ %
Compatibilizer ~ Aromatic Saturate Resin Asphaltene
A 15.23 65. 36 18. 50 0.91
B 22.98 60.01 16.45 0.56
C 32.02 54.22 13.36 0.40
D 46.54 40.70 12. 38 0.38
E 55.93 33.21 10. 37 0.31
F 72.02 21.70 6.06 0.22

Ttem Result Method
Softening point/°C 44.8 JTG E20—2011 T0606
Penetration(25 °C)/(0. 1 mm) 92 JTG E20—2011 T0604
Ductility(25 °C)/cm >150 JTG E20—2011 T0605

Aromatic content(by mass)/%  39.79 JTG E20—2011 T0905

Saturate content(by mass)/%  19.29 JTG E20—2011 T0905
Resin content(by mass)/ % 34.91 JTG E20—2011 T0905

Asphaltene content(by mass)/% 6.01  JTG E20—2011 T0905

F2 SBSHMEF BMEREIE IR
Table 2 Property indexes of SBS modifier

Item Result
Melt index/(g-min ') 6.0
Shore hardness 74
Elongation at break/ % 700
Stretch strength/MPa 18
Styrene content(by mass)/ % 30
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Fig. 1 Effect of compatibilizer compositions on softening
point of SBSMA before and after TFOT
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Fig.2  Effect of compatibilizer compositions on

penetration of SBSMA before and after TFOT
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Fig.4 Effect of compatibilizer compositions on G* and & of SBSMA before and after TFOT
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Table 4 Effect of compatibilizer compositions on R and J,. of SBSMA before and after TFOT
R/% J../kPa
SBSMA Before TFOT After TFOT Before TFOT After TFOT

58°C 64°C 70°C 76°C 58°C 64°C 70°C

76°C 58°C 64°C 70°C 76°C 58°C 64°C 70°C 76°C

SBSMA-A 69.7 65.7 60.8 54.7 69.1 62.1 51.6
SBSMA-B 73.5 68.1 62.0 55.1 70.3 64.0 53.9
SBSMA-C 74.1 71.7 67.6 58.2 72.6 67.0 58.1
SBSMA-D 74.9 72.1 68.6 60.1 74.0 68.0 59.5
SBSMA-E 75.8 72.7 71.2 62.8 75.0 70.0 61.8
SBSMA-F 78.0 76.1 74.9 69.9 76.2 71.6 63.5

43.0 0.263 0.577 1.161
45.0 0.212 0.512 1.075
47.6 0.206 0.471 0.834
48.9 0.193 0.453 0.821
50.9 0.189 0.414 0.753
52.9 0.153 0.305 0.554

.218 0.167 0.368 0.861 1.923
114 0.154 0.338 0.788 1.723
.732 0.140 0.299 0.681 1.537
.696 0.130 0.260 0.630 1.420
588 0.150 0.230 0.550 1.280

1.112
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Fig.5 Effect of compatibilizer compositions on microstructure of SBSMA before TFOT
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Fig. 6 Effect of compatibilizer compositions on microstructure of SBSMA after TFOT

3 HHit

(DAMABER I For & Z , SBS B & 1
A R IR i SBS MU Y 5 °C
B K U WA 25 500 o 5 B 40 % SBS H PS B B
B VR, T A AN 4 X PB %k BEAT B CHE A T
0 BT KT I A o G T BE L A A R AR RN A
B> SRS E L BT A SBS Bt I 24k
I H R 8 A8 Ak iR 2 )N | B LBt & A v g T

() MR 5 B oy & wll i , SBS s I & 19
SRR GRS [ 55 R R K, AN ] [l & 2 it U,
N BARSE H G (R JL N BB AR
TR0 435 i 11 1 22 JHL O A R T A8 b R R G R 1D
MRS 22 SBS WU I P 2 Ak T AR

(3) M 25300 14 4 JR X SBS W 0 75 64 T8O 45 44
SEA R K, Y] T8 R A SO (1 23 18] I 24 45 4 5 1
fbJ5 SBS Bt 5 1 SO, #4 15 J A= T B 2 Y SBS
RIS, R0 SBS AH FI I 7 AH XA 2241 45 14
A5 k) SBS AH R 43 BOR 5 T AH A I SEAH I S5 . B 2
AR i A A3 B i 3G 2 05 4r O s s
16 )5 SBS B 75 o SBS A (it 58 4R R 25 78 45 0
i OBURLRLAR I R IR R AR e PR 22

S &k

(1] ARWAH, a2, BRARTE . SBSScrEdi i i & 2 AL LB T ).
AFA R AR, 2020, 23(5):1183-1191.
CUI Yanan, GUO Lidian, CHEN Dongsheng. Composite aging

[3]

[4]

[5]

[6]

[7]

[8]

mechanism of SBS modified asphalt [J]. Journal of Building
Materials, 2020, 23(5):1183-1191. (in Chinese)

SENGOZ B, ISIKYAKAR G. Evaluation of the properties and
microstructure of SBS and EVA polymer modified bitumen|[J].
Construction and Building Materials, 2008, 22(9):1897-1905.
ZHU C Z, ZHANG H L, ZHANG D M, et al. Influence of base
asphalt and SBS modifier on the weathering aging behaviors of
SBS modified asphalt [J]. Journal of Materials in Civil
Engineering, 2018, 30(3):04017306.

FOR . E B SBS UMW PU e AL IEREIFTE (D). 1% . K&K
%, 2020.

LI Bin. Study on anti-aging properties of modified asphalt with
high content SBS[D]. Xi’an: Chang’an University, 2020. (in
Chinese)

DAER . TEHUR BT SBS etk F g kR LD ] B - R
LR, 2005.

CONG Yufeng. Effects of inorganic materials on the stability of
SBS modified asphalt[ D ]. Shenyang: Northeastern University,
2005. (in Chinese)

FIRE, ERA, B R . SBS B & A AF JG8 i il Bt vh
W PR T[T ], A SUMOBEE AR, 2020, 23(2) :430-437.
ZHOU Zhenjun, WANG Junyan, CONG Peiliang. Study on
degradation of SBS modified asphalt during thermal storage and
transportation[ J]. Journal of Building Materials, 2020,23(2) :
430-437. (in Chinese)

JkAeRr, A7, £ SBS MU AR B e ALy ], A
5, 2005(9) :150-155.

ZHANG Zhengqi, LI Ping, WANG Binggang. Performance of
SBS modified asphalt and influence of aging[ J]. Highway, 2005
(9):150-155.(in Chinese)

WY, RVEPE, SR SBS Stk I RO A 45 2 A REAH
FKAERFSE [T, @M EAA, 2016, 19(1):119-123, 142.
WANG Ming, LIU Liping, WU Houxuan. Study on the



1002

#OR

Hoo#

i 5 26 &

[10]

[11]

correlation between microphase state and macroscopic properties
of SBS modified asphalt[J]. Journal of Building Materials, 2016,
19(1): 119-123, 142. (in Chinese)

e R O JKERG ST SBS Bt & AL DL 5 T
PEREM AT & [ D], R 8 A8 K%, 2016.

RAN Longfei. Research on aging mechanism and high
performance regenerant of SBS modified asphalt under coupling
condition of light, heat, water [D]. Chongging: Chongqing
Jiaotong University, 2016. (in Chinese)

WCHE , SRR, ZREE . SBS BUE I T AR AL AR S8 PEAL B
(V). iR Camm T2) . 2002(3) :23-29.

JI Yonghai, GUO Shuhua, LI Rui. Mechanism of compatibilizer
and stability of SBS modified asphalt[J]. Acta Petrolei Sinica
(Petroleum Processing Section), 2002(3) :23-29. (in Chinese)
DONG F Q, YANG P X, YU X, et al. Morphology, chemical
reaction mechanism and cross-linking degree of asphalt binder
modified by SBS block co-polymer[J]. Construction and Building
Materials, 2023, 378:131204.

SR g, S RE, ZE R SBS 5w (M AR T LT

[14]

[15]

o 23 % 254, 2005(4) : 21-26.

YUAN Jianan, ZHOU Jiping, LI Yuzhen. Analysis of interaction
between SBS and asphalt[J]. China Journal of Highway and
Transport, 2005(4):21-26. (in Chinese)

REN J L, ZHANG X Q, PENG C, et al. Short-term aging
characteristics and mechanisms of SBS-modified bio-asphalt
binder considering time-dependent effect [J]. Construction and
Building Materials, 2022, 352:129048.

W0 . 3L 7 1 SBS BOEE I B (6T S LI 5 [ D
T RAWR, 2012

CHEN Feng. Aging behavior and mechanism of base asphalt and
SBS modified asphalt[ D]. Xi’an:Chang’an University, 2012. (in
Chinese)

RSO, 250 98, TRIAA, A5 . SBS SOt T 1Y B Bt & Ak Ay
ARSI WD R4l CHARBARRD L 2016, 44(1):95-99.
QI Wenyang, LI Lihan, ZHANG Mingjie, et al. Characteristics

1.7

and mechanism of SBS modified asphalt’ s phased aging [J].
Journal of Tongji University (Natural Science), 2016, 44(1):
95-99. (in Chinese)



