- s wa Y ° A as
ﬂ1ﬁlﬂﬁﬂNW‘HN’J1’]NﬁﬁJ‘UWﬂ"J13J"l3J‘lfi’)‘lJ‘Ir!‘IENﬂ’JﬂIﬂﬂ’Jﬁfnﬁ
v Jd d a
GIIEJ1ﬂﬂ3@d1\‘153ﬂ!%’Jﬂl@ﬂﬁ1§ﬁ$a1ﬂﬂ1‘iﬂ®u‘1ﬂﬂﬂﬂ“l“]fﬂ!?‘iﬁi’)?ﬂﬁ]ﬂ

Superhydrophobic Surface Preparation by Rapid Expansion

Supercritical Carbon Dioxide Solution Method
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Abstract

The rapid expansion of supercritical carbon dioxide solutions (RESS) process is a promising method
for the production of ultrafine particles for surface coatings. The aim of this research was to study the
preparation of superhydrophobic surfaces developed by the RESS coatings process. The layer of paraffin wax
particle was coated on poly methyl methacrylate (PMMA) surface by supercritical solution spraying through
a nozzle in atmospheric conditions. Degree of hydrophobicity was measured by meaning of the contact angle
of water droplet on paraffin wax coated surface. The measured contact angles were increased from 80.0° up to
150.5°, which revealed that the degree of hydrophobicity was increased. The experiments were conducted to
investigate the effects of various pre-expansion saturated pressure of 120-170 bar and temperature of
70-85°C. The average particle size of paraffin wax obtained after RESS was 3.0-6.0 micrometers depending
upon the experimental conditions. Higher pre-expansion pressure and temperature resulted in slightly smaller
particle size than that from the lower pre-expansion pressure and temperature. Moreover, both of the Re and
Oh numbers could be described spraying condition related to improve the superhydrophobic surfaces.

Keywords : The rapid expansion of supercritical solutions, Superhydrophobic surface, Spray coatings
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