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Selection and Optimal Mix Ratio of Carrier in Anti-freeze Materials
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Abstract: In order to improve the overall performance of anti-freeze asphalt pavement, the selection and the optimal
mix ratio of carrier in anti-freeze materials were studied. The storage performance and slow-release performance of
different carriers for the deicing chemicals were compared by specific surface area test, conductivity test and scanning
electronic microscope (SEM). Based on the torsion test, the conductivity test and the freeze-thaw splitting test, the
anti-freeze performance and road performance of anti-freeze material with different ratios of deicing chemicals to
carriers were evaluated. The results demonstrate that most of the deicing chemical is adsorbed on the surface of the
carrier, and only a small portion is stored in the pores of the carrier. Further, the carrier itself has little effect on the
slow-release performance of anti-freeze materials, incorporating surface modifiers can effectively alter the slow-release
performance of anti-freeze material. The larger the ratio of deicing chemical to carriers in the anti-freeze material,
the better the snow melting performance is to a certain extent, but the worse the water stability is. There is an optimal
mix ratio of deicing chemical to carrier, which can ensure the stability of anti-freeze performance and road performance
at the same time.
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Table 1 Basic properties of asphalt

Property Measured value
Penetration(25 ‘C,100 g,5s)/(0. 1 mm) 68
Softening point/C 78
Ductility(5 cm+min ', 5 °C)/cm 34.8
Kinematic viscosity(135 “C)/(Pa-s) 1.705
Flash point/C 268
Solubility/ % 99.9
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Fig. 2 Salt-based asphalt binder
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Fig. 5 Adsorption performance evaluation results of six kinds of material
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Fig. 6 Microstructure of 2 kinds of anti-freeze material
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Fig.7 Slow-release performance evaluation results
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Table 2 TSR of anti-freeze material of different ratios of
deicing chemical to carrier

m(deicing chemical)/m(carrier) TSR/ %
1.5:1.0 88.4
2.5:1.0 87.3
3.5:1.0 86.7
4.0:1.0 72.6
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