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Abstract: To investigate the effect of graphene oxide (GO) on adhesion characteristics of modified asphalt,
0.5% GO powder and GO dispersion were added to base asphalt and SBS modified asphalt, and contact angel
test was performed on GO modified asphalt. Based on the surface free energy theory, cohesion work and spall-
ing work were calculated to evaluate the adhesion performance of graphene oxide modified asphalt. The water
stability of the mixture was verified by immersion Marshall and freeze-thaw splitting tests. The results show that
GO can improve the surface energy of asphalt and aggregate system, and increases the proportion of dispersive
components in surface energy. The dispersion effect of GO dispersion is better than that of GO powder. GO
could significantly improve the cohesion work, adhesion work and peeling work of both base asphalt and SBS

modified asphalt. GO dispersion has the best effect on improving the residual stability and freeze-thaw splitting
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strength ratio of SBS modified asphalt, which further confirms the strengthening effect of GO on the water dam-

age resistance of the mixture.

Key words: surface free energy; graphene oxide modified asphalt; water damage resistance ; adhesive property
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Table 1 Main technical indexes of asphalt

. SBS modified
Index SK90™ asphalt
asphalt
Softening point/C 45.4 79.5
Penetration (25 °C)/(0. 1 mm) 53.4 64.8
Ductility(5 °C)/cm 41.1 43.7
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Table 2 Main technical indexes of graphene

Detection method

Index Detection typical value
Bulk density/(g-mL ")
Specific surface area/(m”+g ') 6—10
Average layer thickness/nm 2.5

0—0.10

GB/T 1479.1—2011
GB/T 19587

HRTEM observation, statistical average
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(a) GO powder

(b) GO dispersion

(d) Dispersion of GO
dispersion in asphalt

(c) Dispersion of GO
powder in asphalt
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Fig.1 Dispersion of GO in asphalt
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Table 3 Surface free energy parameters of test liquid
mJ/m’*

Liquid type YL 7. 7y 7, 7.

Distilled water 72.8 21.8 51.0 25.50 25.5
Glycerol 64.0 34.0 30.0

Formamide 58.0 38.0 19.0 2.28 39.6
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Table 4 Linear relationship between 7, and y,cos 0 of asphalt

Asphalt type R’ Asphalt type R*
SK90” 0.926 6 SBS modified 0.947 3

SK90™-1"GO 0.939 1 SBS-1"GO modified 0.924 1

SK90™-27°GO 0.9679 SBS-2"GO modified 0.958 2
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