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G — Abstract of Doctoral Thesis

Thesis Title: Synthesis and Characterization of Anti-icing Polymer Coatings

Thesis Supervisor: Prof. Dr. H. Yildirim Erbil.

Icing adversely affects airplanes, ships, wind turbines and telecommunication antennas which
are infrastructure of the modern life. In this study, we investigated the anti-icing properties of
various solvent impregnated rubber, PP-fiber and cellulose based filer paper surfaces and also
aluminium and PTFE surfaces which were selected as reference materials by using ice
accretion, ice adhesion strength and drop freezing time methods. Supercooled droplets were
sprayed in an environmental chamber to determine the weight increase of formed ice on the
surface. Superhydrophobic surfaces were prepared with perfluoroalkyl ethyl acrylate grafted
SBR rubber after addition of fumed silica powders. Anti-icing tests were also applied to these
superhydrophobic surfaces. Surface free energy values of the reference materials were
calculated by using contact angle results, relationship between surface free energy and anti-
icing properties of the surfaces was investigated. It was found that ice adhesion strength
decreased from 1217 kPa to 268 kPa and ice formation time increased from 40 s to 315 s with
increase of equilibrium contact angle from 75° to 105° and with decrease of surface free
energy from 39.2 mJ/m2 to 21.8 mJ/m? It was found that ice accretion on surfaces
impregnated with hydrogen bonding solvents such as glycerine, formamide and ethylene
glycol were substantially lower than other solvent impregnated surfaces and solid reference
surfaces. The best performance was determined for glycerin impregnated filter paper at -2 °C,
where ice accretion was 64 % lower than that of reference PTFE and 70 % lower than that of

aluminum surfaces.

H — Abstract of Master’s Thesis

Thesis Title: Solution Addition Polymerization of Perfluoroacrylate, Methyl
methacrylate and Butyl acrylate
Thesis Supervisor: Prof. Dr. H. Yildirim Erbil.

Solution polymerization is a technique which monomers can be polymerized in a solvent or a
solvent mixture and this polymerization technique provides a means to overcome viscosity-
related problems such as those encountered in the areas of heat transfer, mixing and product
processing. Fluoro-polymers have widespread applications in modern technologys because of

water repellency properties, ranging from building, textile, automotive, aerospace industries
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to optics and microelectronics. In this study, we investigated solution copolymerization of
perfluoroalkylethyl methacrylate (Zonyl-TM) monomers with methyl methacrylate (MMA)
and butyl acrylate (BuA) monomers. AIBN was used as a initiator and synthesis of statistical
terpolymers and copolymers in toluene and mixtures of toluene and methyl ethyl ketone.
Intrinsic viscosity values were determined by Ubbelohde viscosimetry by using toluene at 25
°C. Molecular weight of the polymers were determined by GPC. Chemical structure of
copolymers were characterized by H-NMR and Ty values were determined by DSC.
Afterwards, thin films were prepared by dip coating glass slide in copolymers solutions and
surface properties were investigated by contact angle measurement and optical microscopy.
Tg values were decreased with increasing Zonyl-TM in the copolymer structure because of
increasing the free volume of the copolymer. Water contact angle of the sample surfaces
increased by increasing with the feed of the Zonyl-TM amount, ranging from 78° to 119°. At
the same time, the surface free energy of the surfaces were calculated by using Owens Wendt
and Van Oss Good methods. According to the calculated values, surface free energy of

surfaces decreased from 40,60 to 10,54 mN/m with increasing the fluorine content.
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