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Antifogging technology primarily employs

methods to prevent water droplet adhesion by =~ LRZ(CHMCReos | | K2 (OHaCo0 |

rendering surfaces hydrophobic/water-repellent . l:,‘fwo?sii’R "~ ,033‘:\-0‘?{2 "

or to form a thin water layer by rendering them ‘?i/(jo\s\r/iﬁ ?i'oé\?i/oo\sl\i/
hydrophilic/water-absorbing. Currently, antifog RO\,&\S_O%&R R_c%gi_qoﬂsii%ﬂ, HOé/\oiH
coatings using the latter hydrophilic/water- R/Si’~o’3i;‘; fr—Sing_Si—-Si—p, Tetraethylene glycol
absorbing materials are predominant. In recent POSS-A R (n=4)
application developments, there has been a Y poss-C Y

demand for antifog coatings that combine the

formability of organic polymers and the hard- Antifog Hard

coating properties of inorganic materials.
Therefore, coatings utilizing organic-inorganic
hybrids or inorganic polymers are expected to
serve as antifog coatings with both antifogging
and hard-coating properties. This review
focuses on cage polyhedral oligomeric
silsesquioxanes (POSS), known as structurally well-defined inorganic materials, and introduces
the preparation and characteristics of antifog hard coatings using hydrophilic group-containing
POSSs. Coatings based on a polyamide prepared from amine-functionalized POSS (POSS-A) and
carboxy-functionalized POSS (POSS-C), as well as coatings obtained by linking POSS-C and
tetraethylene glycol via ester bonds, demonstrated both antifogging and hard-coating properties.
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Scheme 1. Preparation of (a) ladder-like polySQ
(PSQ-A) and (b) POSS (POSS-A) containing

primary ammonium groups.
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Scheme 2. Preparation of (a) ladder-like polySQ
(PSQ-C) and (b) POSS (POSS-C) containing

carboxy groups.
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Scheme 3. Preparation of soluble POSS-linking
polyamide (POSS Polyamide) by the
polycondensation of POSS-A and POSS-C.
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POSS (a) (b) Hard- coatlng property

Polyamide

i. Heated on the
ag. hotplate.
ii. Heated at 150 °C Q
for 30 min.

Glass substrate Scratchmg with 5H pencil

(c) Antifogging property

Scratching with 6H pencil

The coating was exposed to water vapor
at 2 cm above warm water at 40 °C.

Transparency maintained for more than 60 sec.

Figure 1. (a) Preparation, (b) hard-coating
property, and (c) antifogging property of POSS

Polyamide coating.
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Figure 2. (a) Preparation of POSS-C/OEG

coating.
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Table 1. Water resistance, surface hardness, antifogging performance, and water contact angle of

POSS-C/OEG (COOH:OH = 2:1) coatings.

Run Coating Water Surface Time to keep  Water contact
resistance Hardness antifogging (sec) angle (°)

1 POSS-C/OEG (n=1) Dissolved 4H 14 76

2 POSS-C/OEG (n=2) Dissolved 4H 15 76

3 POSS-C/OEG (n = 3) Cracked 6H 5 83

4 POSS-C/OEG (n=4) Notdissolved, Not cracked 6H 10 79

5 POSS-C/OEG (n=5) Notdissolved, Notcracked HB 8 80

6 POSS-C/OEG (n=6) Notdissolved, Notcracked <2B 9 73

7 POSS-C Dissolved 5H 40 73

8 PEG1000 Dissolved <2B 120 5
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