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Experimental Study on Preparation of Anti-freezing Ice
Composite with Modified Gelatin Coating

ZHAO Su,ZHAO Pei,GAO Lili,DING Xiangqun

(School of Materials Science and Engineering, Shenyang Jianzhu University , Shenyang , China, 110168 )

Abstract ; Research the preparation method of anti-icing composite materials, prolong the use time
of anti-icing composite materials,and improve their use efficiency. Inorganic powder was used as a
carrier to absorb snow-melting salt to prepare a salt storage mixture. Gelatin was modified and
coated with a salt storage mixture to prepare an anti-icing composite material; test the road
performance with various tests specified in the specification. The attapulgite had the largest specific
surface area and had a fibrous structure, which was identified as the adsorption carrier; when the
mass ratio of snow melting salt CaCl, and NaCl was 4: 6, the ice melting rate was the fastest;
gelatin modification condition; ethylene glycol mass fraction It is 12.5% , stirred at 60 C for
20min ;the amount of ion precipitation of anti-coagulation ice composite material at 0 C is far
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greater than other temperature ranges, and the precipitation rate of V-260 is not affected by

temperature ; The road performance is tested, and the test results are all in line with “Highway
Engineering Quality Inspection and Evaluation Standard” (JTG F80/1—2017). It is feasible for
the anti-icing composite to replace part of the mineral powder aggregate into the asphalt mixture,

which reduces the salt loss of non-winter roads and improves the use efficiency of anti-icing

pavements.

Key words : modified ; gelatin ;envelope ; anti-freezing ice composite materia
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Table 1 Specific surface area of different powders

RS R/ (m? g ")
B 8. 597
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Kl 5. 067
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Fig.1 Microstructure of Attapulgite

2.2 REHMHE
PEFEH WL CaCl, ,NaCl ,MgCl, 1 KCI
SRR BRI TR S IR (3 2)
F2 U RS AR BT 3 ECT B 7K R
Table 2 The freezing point of several commonly
used snow melting materials with different

mass fractions

it gy KA/ C

B % CaCl, NaCl MgCl, KCl1
2 -0.7 -1.1 -1.2 -0.6
4 -1.8 -2.2 -2.4 -1.2
6 -2.7 -3.3 -3.8 -1.8
10 -5.8 -6.0 -7.0 -3.0
12 -7.6 -7.0 -8.8 -3.6
14 -10.0 -8.3 -10.5 -4.2
16 -12.1 -10.0 -13.0 -4.8
18 -15.0 -11.1 -15.5 -5.4
20 -17.0 -12.7 -18.7 -6.0
22 -22.0 -14.0 -22.0 -6.6
24 -25.0 -16.0 -25.9 -7.2
26 -28.9 -18.0 -30.0 —
28 -34.1 -19.2 -32.7 —
30 -41.0 -20.7 — —
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Table 3 Heat of dissolution of three chloride salts

\ — ) - P
B RRREC KR R e T R L A T
CaCl, 24.7 21.1 45.3 +5 066 +431 +1 009
NaCl 24.7 21.1 19.9 -356 -101 -91.4
MgCl, 21.1 19.3 33.3 +2 931 +253 +636.8
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Table 4 Test of ice melting results of two

different proportions of salt
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Fig.2 Effects of different mass fractions of modifiers on the properties of gelatin film
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Fig. 3 The influence of temperature on the performance of gelatin film
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Fig. 4 The effect of mixing time on the performance of gelatin film
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Table 5 Melting time of asphalt mortar board
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Table 6 Melting time of rut plate
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Fig.5 Effect of temperature on slow release performance of anti-freezing agent
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Table 7 Test results of rutting dynamic stability
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Table 8 Low temperature bending test results
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Table 9 Immersion Marshall test results
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