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Research and testing of green and slow release microencapsulated
self melting ice agent for asphalt pavement
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Abstract: In order to solve the problems of road corrosion and environmental damage caused by traditional chloride road snow
melting agent, a green and environment-friendly slow release microencapsulated self melting ice agent was developed. The core
material of self melting ice agent was made by extracting the organic substances in furfural. The core material of snow melting
salt was adsorbed into the pores by using solid waste carrier, and the surface of the carrier of the adsorption core material was
modified by the polymer capsule wall to form a microcapsule structure. Taking freezing point and relative ice-melting and snow-

melting ability as indexes, the indoor performance test was carried out, and the field pilot test was carried out in section
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(K64+992) ~ (K65+193.641) of Jingxiong Expressway. The results show that the indoor ice-melting rate reaches 46. 9%
when the ratio of microcapsule to pavement material is 4%, which far exceeds the standard requirement. In the pilot test of
5. 5% replacement of mineral powder, the snow on the road surface melted completely, which shows the good ice-melting
effect. The ice-melting agent core developed by using furfural pyrolysis waste liquid extract has a remarkable slow-release
effect, avoids the corrosiveness of the traditional chloride additive. reduces the corrosion to the road surface and the

environmental pollution, and achieves the green environmental protection effect.

Keywords: organic chemistry of natural products; ice melting agent; solid waste utilization; slow release microcapsules; non-

chlorine salts; green and environmental protection
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Fig. 1 Preparation process of slow release microcapsule sell melting ice agent
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Tab. 2 Results of freezing point test of non-chloride asphalt mixture
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Tab.3 Melting rate of non-chloride asphalt mixture
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Fig. 5 Ability of melt ice before and after the test
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Fig. 7 Results of salt release test
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Fig. 6 Salt release test
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Tab.5 Proportion of mineral admixture

B
i ifill &b 5 [iik B “E{q\
WH B 10~15 mm B H 5~10 mm BURE RS AR A

BE L/ % 36 39 15 10

4.1 FERBEMENR

R St U 7 S Tt T S Y ) 3T 90 75 S v A S S A B B9 LS R A R L A 6 2 R Rl 2 A
il IR0 20 7 1R 5 R Y e Il RRE T L B AR T ) A A RO S A R AN 9 KSR 6 P o ARG T I T T 1 RE
A3 DO Sy AKX 7 R AORE B R AR E MR AT WY . RO IR O 60 °C 0. 7 MPa. 7%
BLEINZ 1 h, B2 45 min K 60 min WA 42 ROP A8 B 42 Sl 56 00 15 45 SR B8 550 4 M S et 00 77 1R e 8 T
TR fiE

a) AR b) dhfea B % ¢) I A A fu 1
B9 BHiEBATHKXE
Fig. 9 High temperature stability test
A6 EHGRBHBTELER
Tab. 6 Dynamic stability result of rut test
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Tab. 8 Results of the Marshall immersion test
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Tab. 9 Results of freeze-thaw split test
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Fig. 10 Results of stability test against dynamic water scour
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Fig. 11 SMMA working principle and field application diagram
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