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ABSTRACT: This paper investigated that the functional group and chemical structure of
additives affect ice adhesion in aqueous solutions cooling with stirring. In order to compare
the effect on the ice adhesion in aqueous solutions, the functional group like carboxyl (~-COOH),
hydroxyl(-OH) or amine(-NHz2) one were compared each other. Among the functional group, the
strength of the hydrogen bonding force order is amine, hydroxyl and carboxyl one. It supports
that ethylene diamine 7 mass% solution including amine group was effective to suppress the
ice adhesion, though it is corrosive. Also, the ice adhesion were effectively resisted and formed
lots of ice slurries in cooling experiment of 7 mass% solution of 1, 2-and 1, 3-propanediol
which is different molecular structure but equal molecular weight each other.
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Table 1 Classification of additives to functional

group
Functional Additive Formula
group
Carboxyl Lactic acid CsHsO3
(-COOH) Succinic acid C4Hs04
Ethylene glycol C2HesO2
1, 2-propanediol CsHzO2
I-gcgﬁ))(yl (Propylene glycol)
1, 3-propanediol CsHsO2
1, 6-hexanediol CeH1402
Amine Monoethanol amine C2H7’NO
(-NHz) Ethylene diamine C2HsNz




AT Zgr)s} gy B FEYe YRF oA &H 609

[*3

Be olgstel AM~HG)H ol A
Ag3 248 AL R W

0.1TWEAE 99%)9 HH A I

9, o

£

+

(1, 3-propanediol) 7}, = 1.027 — 0.4093z (1)
(Ethylene glycol) Ty, = 0.5114 — 0.4125z (2)
(Ethylene diamine) 7}, = 2.208— 0.6769 z (3)
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(b) Lactic acid 7 mass%
Fig. 6 Snapshots of ice slurry by optical
microscope (x100).
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Table 2 The chemical structure of additive
with hydroxyl group
Additive

Chemical Structure
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Ethylene glycol
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“

OH

HO\/\/\/\
OH

1, 3-propanediol

1, 2-propanediol
(Propylene glycol)

1, 6-hexanediol
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