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Microwave sensitive coating materials and equipment for snow removal
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(1. School of Highway, Chang’an University, Xi’an 710064, Shaanxi, China; 2. College of Civil Architectural
Engineering, Heilongjiang Institute of Technology, Harbin 150050, Heilongjiang, China)

Abstract: In order to effectively snow removal in cold regions in an environmentally and
economically friendly manner, and to overcome the shortcomings of existing traditional methods
of snow removal, a microwave deicing coating technology was proposed. On the basis of the
absorbtion mechanism and influencing factors of the microwave absorbing material, hydroxy iron
powder (RW), hydroxy iron powder (YW1), ferroferric oxide, alumina, and expanded graphite
were preferred as the microwave sensitive coating absorbing materials. The microwave sensitive
coating materials were tested by melting ice. By comparing the temperature rise from different
sets of tests, the ability of different coating materials to absorb microwave heat and melt thick ice
was analyzed. Ferroferric oxide, RW, and expanded graphite were used as coating materials in

coated specimen heating tests and ice melting tests, respectively, and the ability of coated asphalt
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concrete pavement to absorb microwaves and melt ice was studied. After the coated asphalt
concrete specimens were prepared, a layer of 5-cm-thick ice was frozen, and the difference in
temperature rise was used to directly compare their ability to absorb microwaves, Considering
factors such as microwave deicing efficiency and cost, expanded graphite was proposed to use as
the microwave sensitive coating material. In addition, the technical parameters of frequency,
power, and magnetron array of the deicing microwave equipment were studied. A portable
microwave deicing vehicle was developed based on this, and a microwave heating test using a
portable microwave deicer was conducted on site. The results show that ferroferric oxide, RW,
The

temperature increases by 40. 2 °C for expanded graphite in 60 s, whereas it increases by 8.4 °C for

and expanded graphite have better ability of absorbing microwaves and melting ice.

the ferroferric oxide. The use of expanded graphite as a coating material, combination with a
portable microwave deicing vehicle has a good deicing effect. It can provide a basis for the
development of large-scale microwave deicing equipment. 3 tabs, 10 figs, 28 refs.
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portable microwave deicing vehicle
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Fig. 1 Simplified model for removing snow and ice
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Tab. 2 Physical indicators of sodium silicate solution
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Fig. 2 Coating of test materials
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Fig. 4 Microwave heating test results of coating materials
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Fig.5 Comparisons of temperature rise of microwave

heating of coating materials
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