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Abstract: This paper explores the feasibility of preparing different micro-structures of desulfurization waste rub-
ber powder (WRP) by using mechanochemical and thermochemical, and its effect on the properties of modified
asphalt. The results show that different micro-structures of desulfurization WRP can be prepared by the two
methods. Due to the different desulfurization mechanism, the micro morphology of desulfurization WRP pre-
pared by the two methods is different. With increasing reaction temperature, the crosslink density and sulfur
content of desulfurization WRP decrease, and the oxygen content increases. The content and PDI of sol compo-
nent in the desulfurization WRP increase, and the M, decreases. With the reaction temperature increases, the
processing workability of desulfurized WRP modified asphalt is enhanced with the reduced in its high-tempera-
ture performance and resilience. The storage stability of desulfurized WRP modified asphalt is weakened first
and then enhanced. The low-temperature performance of mechanochemical desulfurized WRP modified asphalt is
reduced first and then increased, while it is reduced for thermochemical desulfurized WRP modified asphalt.
With the particle size of WRP decreases, the crosslink density and sulfur content of thermochemical desulfurized

WRP decrease, and the oxygen content increases. The content and PDI of sol component increase, and the M
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decreases. It is reversed for mechanochemical desulfurized WRP. With the particle size of WRP decreases, the

storage stability of desulfurization WRP modified asphalt was enhanced. The high and low temperature proper-

ties and resilience of mechanochemical desulfurized WRP modified asphalt are enhanced, while these are reversed

for thermochemical desulfurized WRP modified asphalt.

Keywords: Mechanochemical desulfurization; Thermochemical desulfurization; Desulfurization waste rubber

powder; Desulfurization waste rubber powder modified asphalt; Pavement performance
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Table 1 Preparation process of thermochemical

desulfurization waste rubber powder (WRP)

Barrel temperature/°C 30 mesh 40 mesh 60 mesh
150 R30-150 R40-150 R60-150
220 R30-220 R40-220 R60-220
260 R30-260 R40-260 R60-260
320 R30-320 R40-320 R60-320
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Table 2 Preparation process of mechanochemical

desulfurization WRP

Barrel temperature/°C 30 mesh 40 mesh 60 mesh
150 L.30-150 1.40-150 1.60-150
220 1.30-220 1.40-220 1.60-220
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Figure 1 Crosslink density and sol component of WRP (0 °C) and desulfurization WRP (a: mechanochemical

desulfurization WRP; b: thermochemical desulfurization WRP)
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Figure 2 M, and PDI of sol component (a: mechanochemical desulfurization WRP;

b: thermochemical desulfurization WRP)
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Figure 3 T, of WRP (0 °C) and desulfurization WRP (a: mechanochemical desulfurization WRP;

b: thermochemical desulfurization WRP)
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Figure 4 Oxygen content in WRP (0 “C) and desulfurization WRP (a: mechanochemical desulfurization WRP;
b: thermochemical desulfurization WRP)
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Figure 5 Sulfur content in WRP (0 °C) and desulfurization WRP (a: mechanochemical desulfurization WRP;

b: thermochemical desulfurization WRP)
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Figure 6 SEM images of thermochemical desulfurization WRP (a: 40 mesh —150 ‘C; b: 40 mesh
—220 C; c: 40 mesh —260 C; d: 40 mesh —320 C)
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Figure 7 SEM images of mechanochemical desulfurization WRP (a: 40 mesh —150 C; b: 40 mesh
—220 ‘C; c: 40 mesh —260 C; d: 40 mesh —320 C)
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