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Abstract; On the basis of freeze-thaw damage theories,the freeze-thraw damage pattern and feature of
ordinary Portland concrete (OPC) were studied under the aircraft de-icer with ethylene glycol. The micro-
phase compositions of specimens were analyzed by X-ray diffractometer, microstructure was observed by
scanning electron microscopy and Micro area element was analyzed by energy dispersion X-ray. The main
results were remarked as follows: The frost resistance of concrete under the action of lower concentration
of EG was more serious than that of water, while the freezing and thawing damage in higher concentration

of ethylene glycol was slightly lower than that of water. The lower concentration of aircraft deicing fluid
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results in more serious damage to the concrete. The freeze-thaw damage of OPC with low concentration of
ethylene glycol was mainly the surface spalling failure, and the mass loss reached the standard of failure
firstly. However, when immersed in high concentration of ethylene glycol, the freeze-thaw damage of OPC
was that the relative dynamic elastic modulus first came up to the failure stand, which was mainly
embodied in severe spalling at the ends. In a whole, the freezing and thawing damage was a physical
damage mechanism. No new substances were formed during the freezing and thawing experiment in EG.
The hydrated calcium silicate gel and crystal of calcium hydroxide were not changed in cement. The freez-

ing thawing damage mechanism of OPC in EG solution was the same as that in water, which was mainly

dominated by the freezing pressure.

Key words: aircraft deicer; ordinary concrete; freeze-thaw damage; icing pressure; microscopic analy-

sis
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Tab. 1 Chemical composition of main raw materials

e ¥y Frat e/ 6
SiO, 21.53
Al O3 4.60
CaO 64.09
MgO 0.96
SO; 2.09
Fez Os 3.37
MnO 0.12
K. O 0.62
LL 1.84
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Tab. 2 Basic physical and mechanical properties of cement

80 um  HOEIE  PLATIREE PURIREE  EELSHTE/
KER%E AR B/(m2 /MPa /MPa (h:min)

/% cke™) 3d 28d 3d  28d B RZA

P [152.5 0.3 395 6.4 9.1 347 60.3 2:11 3:05

R3I ZTEMEEMREER

Tab.3 Main performance indexes of ethylene glycol

LS T K BERE(20 °C)
/% SR/% /% /(g e+ cem™3)
=>99.80 =0.10 <0.10 1.112 8~1.113 8
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Tab. 4 OPC’s mixture ratio and 28 d compressive strength
28d¥Ht .
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Tab.5 De-icer and anti-icer composition breakdown
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ES . K/ e s

Fik A .
De-icer Type 1 92 7.5 0.5
Anti-icer Type IV 64 35 <1
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Fig.1 Diagrammatic sketch of OH ructure in ethylene
glycol absorbing with water molecule through H-bond
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Tab.6 The freezing point data of EG with

different concentration'?*]

EG R4y % =vae
3.5 —1.2
12.5 —5.1
25 —12.5
35027] —19
42 —26
50 —37
59 —50
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