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Abstract: The diffusion behaviors on asphalt interface of high percentage recycled asphalt pavement(RAP)
under multi-factor coupling conditions were quantitatively characterized using fluorescence microscopy
(FM) and dynamic shear rheometer(DSR). The results show that the fluorescence images can identify the
diffusion action between RAP asphalt and virgin asphalt, and the quantitative evaluation indexes of interac-
tion-average optical density(AOD), integral optical density(I0OD) and image gray level(IGL) increase line-
arly with the rise of virgin asphalt content(w). Additionally, with the rise of heating temperature and as-
phalt grade, the quantitative evaluation indexes i. e. the diffusion speed (DS), the degree of blending
(DOB) and energy quantity(Q) increase significantly, and the distribution of virgin asphalt content(w) in
each layers reaching unanimity, leading to decrease of the discrete distribution coefficient(DDC). Moreo-
ver, the DS and DDC closely decrease exponentially with the extension of heating time, and the other inde-
xes increase and tend to be stable finally, which show that the key to improve the diffusion action is in the

early stage. Specifically, when the filler-asphalt ratio is small, every 20 °C growth in heating temperature
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is accompanied by 50%—-120% increase in DS value, and the values of DS can be increased by 2,10 times

respectively with the rise of virgin asphalt grade and regenerant content, while the attenuation range of DS

can be decreased by 10%-50%. The value of DOB

can be increased by 2 — 3 times when regencration agent

is added, and the effects of improvement of diffusion action are particularly obvious.

Key words: reclaimed asphalt pavement materials;

optical density; degree of blending
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Table 2 Main technique specifications of RAP asphalt and virgin asphalts

RAP asphalt
Technique specification aspua

Virgin asphalt

Standard value Virgin asphalt Standard value

(704#) (70#) (70#) (90 %) 90 %)
Penetration(25 “C) /(0. 1 mm) 18 75 60— 80 94 80 -100
Ductility (10 C) /cm 3.1 37.6 =15 84. 6 =20
Ductility (15 C)/cm 14. 4 132.2 =100 187.0 =100
Softening point/C 77.0 49. 0 =44 45.5 =45
Brookfield viscosity/(mPa « s) 3231 383 — 186 —
Dynamic shear modulus(64 ‘C)/Pa 15 527. 84 1 664. 80 — 1002. 51 —
Phase angle(64 'C)/(°) 71.9 80. 4 — 84.1 —
Density(25 “C) /(g » em™) 1.096 1.037 Measured value 1.016 Measured value
Flash point/°C 280 265 =260 260 =245
Wax content(by mass) /% 2.2 1.5 <2.2 1.4 <2.2
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Table 3 Attenuation amplitude of diffusion speed with heating time for asphalt binder interface
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With regenerant
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