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Effect of PVP Modified Graphene on Rheological Properties of
SBS Modified Asphalt

JIANG Wentao', HAO Peiwen', ZHAO Chaozhi?®, WU Tao®, LI Dewen®

(1.Key Laboratory of Road Structure and Materials of Ministry of Transport, Chang’an University, Xi'an 710064, China;

2. Shaanxi Provincial Communication Construction Group, Xi'an 710075, China)

Abstract: In order to investigate the influence of graphene treated with PVP on the rheological properties
of SBS modified asphalt, composite modified asphalt was prepared by adding different amounts of PVP
modified graphene to SBS modified asphalt through a high-speed shear. The dynamic shear rheometer
(DSR) and temperature sweep and linear amplitude sweep(LLAS) tests were used to observe the changes of
rheological properties and fatigue resistance of graphene/SBS composite modified asphalt with different
contents, combined with bending beam rheometer (BBR) to explore the change of the low-temperature
crack resistance of composite modified asphalt. The results show that addition of graphene can effectively
improve the deformation resistance and elastic recovery ability of SBS modified asphalt under high tempera-
ture conditions and the fatigue resistance of SBS modified asphalt. However, the addition of graphene has
a negative impact on the low-temperature crack resistance of the composite modified asphalt, though the
impact is not obvious.

Key words: graphene modification; dynamic shear rheology ( DSR); multiple stress creep recovery
(MSCR) ; bending beam rheometer(BBR) ; linear amplitude sweep(LLAS)
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Table 1 Main technical specification of SBS modified asphalt

Penetration Density

Sof.ten/iunfg (25 °C), D\:cytility (25°C)/ Stf)'rageﬂ X
point/C (0.1 mm) (5°C)/cm (g em™) stability/C
67.4 63. 4 36.7 0.992 0.9

*2 PVPEIGAEME (GP)MWEERARIER
Table 2 Main technical specification of PVP modified graphene

Specification Detection typical value

Detection method

Exterior Gray black powder
Graphene content(by mass)/ % 80.041.0
Bulk density/(g « mL™") About 0. 10
Specific surface area/(m’ + g7') 4-10
Average layer thickness/nm 2.4
Slice size/pm 1-20
Ash content(by mass)/ % <0.5
Water content(by mass) /% <2
Dissolvable metal ion content(by mass)/ % <0. 05

Visual inspection

Thermogravimetric analysis test from room temperature to 1 000 C

GB/T 1479.1—2011
GB/T 19587—2017
HRTEM observation, statistical average
GB/T 19077.1—2008
GB/T 3780.10—2017
GB/T 26793—2011
GB/T 24533—2009

1.2 AEFE-SBS EAMMERBTHNH&

B K SBS St I T AR 2 R IR AR
HAE 175 C ARG LL 0%.0.5%.1.0%.1.5%.2.0% .
2. 5% M BB R Gug) B A SBS Bk T 4%
LA BT YIHLLL 2 000 r/min {1 55 1) 3 A% 3
SYY] 20 min, 55 U1k B v QR 4R IR BEAE LTS C s i s DA

DI R s i Al 55 O B SRR

5000 r/min (¥ 57 )3 % 5 BT 1) 90 min, il 154 2246
B AR W4 BIHE-SBS & AUt &, 6
T (500 %) %o 52 4 B I3 75 19 43 BBk iR £ 7 LKL &5
UL 1. f P 1 RO - SBS 1 Sk 4 RO 2 BOEE 0 7 i
SRR HAr B0 S MR s A1 B G CRLEE O 20 pim)
TERCPE T ARt B S 7 T SR AR
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Fig. 1 Optical microscope photos of GP-SBS compound modified asphalt with different GP contents
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Fig. 2 Conventional index test results of GP-SBS composite modified asphalt

5
10 WeplYo:
LX)
0.5
1.0
vl1.5
2.0
«2.5

103 | 1 | 1 )
35 45 55 65 75 85

Temperature/ C

3 8 M-SBS &4 B T A2 A8 YA IR AR LK
Fig.3 Complex shear modulus-temperature change diagram
of GP-SBS composite modified asphalt
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Fig. 4 Rutting factor-temperature change diagram of
GP-SBS composite modified asphalt
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Fig. 10 Fatigue life of GP-SBS composite modified
asphalt with different GP contents at 25 C
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