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Study on Physical and Rheological Properties of Graphene Oxide Compounded
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Abstract: In recent years, with the rapid development of nanotechnology and material science, the emerging
carbon family nanomaterial graphene oxide (GO) has been widely used in various organic polymers and
inorganic cementitious materials to prepare composite materials for strengthening the matrix due to its
excellent mechanical properties. Its incomparable structural characteristics and size effect have aroused great
interest of road researchers. GO has been paid more and more attention in the field of road engineering,
especially in asphalt pavements. However, most of the current researches are limited to GO single modified
base asphalt, and the modification effect is not significant. The GO compound SBS modified asphalt is
prepared through high-speed shearing. With the help of dynamic shear rheometer ( DSR), multiple stress
creep recovery (MSCR) , bending beam rheometer ( BBR) and other technologies, the dynamic rheological
behavior of GO compound SBS modified asphalt is studied. The physical and technical performance of the
compound modified asphalt is evaluated by using basic indicators such as penetration, ductility and softening

point. The experimental result shows that (1) the introduction of GO can significantly improve the high
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temperature stability and the dynamic mechanical response of SBS modified asphalt; (2) the appropriate

amount of GO can improve the low temperature cracking resistance of SBS modified asphalt, the ductility and

the softening point of GO composite SBS modified asphalt are increased by 26% and 8. 3% respectively when
the amount of GO is 0. 6% , but the penetration is slightly reduced; (3) GO compound SBS ( GO/SBS)

modified asphalt has better high-temperature rutting resistance and low-temperature anti-cracking performance

than SBS single modified asphalt, which shows that GO compound SBS modified asphalt has certain

application prospect.
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Tab.1 Technical indicators of SK —70 matrix asphalt

iR A IR HOoREER
EFABE (100 g, 55, 25 °C) /(0.1 mm) 66.7 60 ~80
kS (FFEkiK)/C 48.7 =46
FEAE (50 mm/min, 15 C)/cm 114.0 >100
S EkRE (60 °C)/(Pa-s) 197.0 =180

*2 SBS HiEHBFRAER
Tab.2 Technical indicators of SBS modified asphalt

I H LR HARER
EFAJE (100 g, 55, 25 °C)/(0. 1 mm) 58.6 40 ~60
Bies (3RBkik)/C 81.5 =60
#EFF (50 mm/min, 15 €C)/cm 25.5 =20
BEEE (135 °C)/(Pa-s) 1.24 <3

1.1.2 SHXF/ER (GO)
SEA AT SRR R A SCHOARFE bR 3R 3
®3 SUAEHEEARIER

Tab.3 Technical indicators of graphene oxide

WH 6 DN B TR A
LU BAkK
4/ % 98.8
PABERERE/ (g - em ™) 0.10
HEERY (m” - g7h) 110.0
J B /nm 2.1
FZ2RSF/um 15
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Fig. 1 Influence of GO content on 3 indicators of GO/SBS
modified asphalt
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Tab 4 Separation test result of GO/SBS modified asphalt

SRR BRI/ C TR E/C HimzEE/C
5.5%SBS 80.5 80.0 0.5
0.2% GO +5. 5% SBS 83.2 82.3 0.9
0.4% GO +5. 5% SBS 85.4 84. 1 L3
0.6% GO +5. 5% SBS 87.1 85.4 L7
0.8% GO +5. 5% SBS 86.2 84.2 2.0
1.0% GO +5. 5% SBS 85.3 82.9 2.4
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Fig.2 Influence of temperature on rheological parameters of
GO/SBS modified asphalt
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Fig. 3 Rutting factor of GO/SBS modified asphalt
varying with temperature
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