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Abstract: The diffusion system of recycled asphalt was studied by using materials studio (MS) molecular dy-
namics simulation software. Based on the four component test of asphalt, 12 molecular models were selected to
construct the molecular groups of regenerator, the composite water aged asphalt and the composite UV aging as-
phalt. The diffusion coefficient of the diffusion system was obtained by simulating the aging asphalt diffusion sys-
tem under different simulation time, simulated temperature and asphalt composition. The results show that the
diffusion coefficient of the regenerator in the aging asphalt diffusion system decreases with the increase of the
simulation time, and the diffusion coefficient of the composite UV aging asphalt diffusion system is smaller than
that of the composite water aging asphalt diffusion system; with the increase of diffusion temperature, the
growth rate of diffusion coefficient gradually slows; the diffusion coefficient of aromatic and saturated compo-
nents of oil component in the regenerant is larger than that of polar component gum and asphaltene. Because the
aromatic components are mostly chain and the relative molecular weight is small, the diffusion rate of the oil
component is the fastest among the four components.
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Table 1 Basic indicator of 90" base asphalt

Technical index Measured value

Penetration(25 ‘C,5s,100 g)/(0. 1 mm) 88
Penetration index(PI) —1.78
Ductility (10 °C,5 cm/min)/cm >100
Softening point/C 47
Flash point/C 290
Density(25°C)/(g-cm *) 1.042
w(saturated phenol)/ % 27.3
w(aromatic phenol)/ % 39.4
w(colloid)/ % 20.6
w(asphaltene)/ % 12.7
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Table 2 Basic performance of XT-1 asphalt regenerant

Technical index Measured value

Viscosity at 60 ‘C/(m*+s ) 1.95x10 *
Flash point/°C 226
w(saturated phenol)/ % 49.2
w(aromatic phenol)/ % 36.4
w(colloid)/ % 16.1
w(asphaltene)/ % 0.1
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(a) Regenerant model

(b) Composite water aging model
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Table 3 Four components ratio of aged asphalt

Composite water ~ Composite UV

Component aged asphalt aged asphalt
w(saturated phenol)/ % 24.0 14.6
w(aromatic phenol)/ % 28.7 30.9

w(colloid)/ % 31.6 32.1
w(asphaltene )/ % 15.7 22.4
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Fig. 2 Diffusion coefficient curve with simulation time
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Fig. 3 Diffusion coefficient at different temperatures
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Fig.4 Diffusion coefficient of four component
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temperatures
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