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SUPERHYDROPHOBIC & OLEOPHOBIC COATING

Roman Grynyov
Ariel University

Relevance

Coatings of new types have an important role in chemistry develop-
ment.

We made an oleophobic and superhydrophobic coating.

Currently superhydrophobic and oleophobic coatings are being used in
multiple fields for numerous benefits. Among the most

prevalent users of this coating technology are the consumer device in-
dustry. At the time of publication device

manufacturers for smart phones, tablet PCs, and nomadic automotive
navigation systems have utilized some sort of basic

hydrophobic treatment on their optical displays to combat the appear-
ance of fingerprints, and to assist their end-users in

cleaning their devices without hindering the optical performance of
their displays

Research objectives

1. We brought superhydrophobic powder on a poliytilenny surface for
receiving a relief, using a pressing method

2. To receive a necessary surface. With its further application.

Overview of coatings

Superhydrophobicity - definition and its importance

e A surface is superhydrophobic if it has a water contact angle above
150°.

e These surfaces are water repellent. These surfaces with low contact
angle hysteresis (less than 10°) also have a self cleaning effect, called “Lotus
Effect”.

Water droplets roll off the surface and take contaminants with them.

The self cleaning surfaces are of interest in various applications, e.g.,
self cleaning windows, windshields, exterior paints for buildings, navigation-
ships and utensils, roof tiles, textiles, solar panels and reduction of drag in
fluid flow, e. g. in micro/nanochannels. Also, superhydrophobic surface can be
used for energy conservation and energy conversion.

Superhydrophobic surfaces can be achieved either by selecting low sur-
face energy materials/coatings or by introducing roughness.
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Oleophobic - literally means “fear of oil” and refers to the physical
property of a molecule that is repelled from oil. The most common oleophobic
substance is water.The key differentiator

between oleophobic and superhydrophobic treatments is measured
through contact angle and surface energy. Oleophobic treatments routinely
have a contact angle of 105-110° as measured with a goniometer, whereas
superhydrophobic coatings typically have a contact angle of <150°

2. The value and contribution to the field of research and
its organs in operation

The medical field is beginning to utilize hydrophobic and oleophobic
coatings as well for a variety of benefits. An example would be the current use
of oleophobic coatings on endoscope lens ends. Endoscopic lenses obviously
see a great deal of liquids and oils during their use, and having oleophobic
coating on the ends of these lenses has been proven to help improve the
physician’s field of view during surgery as less blood, fluid, lipids, and proteins
attach themselves to the endoscope lens end. Surgical visors and shields are
now also being treated with hydrophobic and oleophobic coatings for multiple
benefits. In the past surgical visors and shields had a tendency to stain and
collect fluids during surgery. Because of the oil and water resistance of hydro-
phobic and oleophobic coatings many physicians are finding that utilizing a
surgical visor or shield treated with a hydrophobic or an oleophobic coating
makes cleaning the visor (typically performed by a surgical assistant) during
surgery far easier and quicker. Additionally medical device manufacturers are
finding that treating their hospital floor diagnostic equipment with

hydrophobic and oleophobic coatings improves their life-cycles and
makes them easier to use for hospital staff. Mobile patient monitoring sys-
tems, portable pulse oximeters, hand-held glucose meters, and bedside diag-
nostic displays are all among equipment currently being treated with either a
hydrophobic or and oleophobic coating. The benefits of utilizing hydrophobic
and oleophobic coatings are being observed across numerous industry seg-
ments. As this embrace of the technology continues it is only reasonable that
a set standard for efficiency measurement will be agreed upon. Per points
made in section 6 of this very paper there is still no true “specification” or
standard of measurement for the efficiency of a hydrophobic or oleophobic
coating.

Measuring or efficency

To date there are few agreed upon national or international standards
for measuring the efficiency of an oleophobic or hydrophobic coating. There
are a few scientific and a few crude mechanical ways to measure how efficient
an oleophobic or hydrophobic coating is performing, yet there is not an agreed
upon standard currently accepted in the optical coating industry.

The simplest way to measure the efficiency of an oleophobic or hydro-
phobic coating is through the use of a goniometer which is an instrument that
measures the contact angle of a drop of liquid. The contact angle of a drop of
liquid can be measured by producing a drop of liquid on a solid. The angle
formed between the solid/liquid interface and the liquid/vapor interface is re-
ferred to as the contact angle. The most widely-accepted method for meas-
urement involves looking at the profile of the drop and measuring two-dimen-
sionally the angle formed between the solid and the drop profile with the ver-
tex at the three-phase line as shown in the graphic.
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Figure 1. Contact angle measurement utilizing Young’s Equation.

This measurement is performed by utilizing Young's Equation which
defines the balance of forces caused by drop of liquid on a dry (perfectly
flat/planar) surface. In the case of a hydrophobic or oleophobic coated surface
the contact angle of a drop of water will be larger. The Young equation is
calculated per the below:

Y SV — Y sl + YIVCOSO

0 is the contact angle

y S'is the solid/liquid interfacial free energy

y SV is the solid surface free energy

y Y is the liquid surface free energy.

We check a contact angle on a sample, using various oils, such as:

Methyl iodide, Dimethylformamide, Dimethylsulfoxide

0 CHy C
L/ N
H3C_| !, - \ 5=0
H CHy

Dimethylformamide

a4 iyt a4

The best result - is Absorbed
sample 20p Best result — matrix denim
contact angle is 99 contact angle is 35

Conclusions:

1. We received an superhydrophic and oleophobic surface. Having a
contact angle with CH3I about 95 °

2. Powder behaves in an expected way. More time for studying of its
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properties is necessary.
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CENNEHXPOMNINIAHUNA KOMMNMEKC 3 XJIOPEJIN SIK
NIKYBAJIbHO-MPO®IJTIAKTUYHA CYBCTAHLUIA 3A
LYKPOBOIo AIABETY

pyb6iHko B.B.
TepHOMiIbCbKNKU HalUioHalbHWI rnegaroriyHui yHiBepcuTeT iMeHi Boinoanmupa
[HaToKa

OcTaHHIM YacoM yBary HayKoBLUIiB NpuBepTaloTb papMaueBTUYHI acne-
KT po3pobkn Ta cTaHAapTu3auii npenapaTtiB 6i0N10riYHO aKTUBHUX PEYOBUH
(BAP) pOCNMHHOro, TBApMHHOIMO M MiHEpasibHOro MOXOAXEHHS, OTPUMAHUX 3
HaTypanbHUX NPOAYKTIB. 3HAYHUIN iIHTEpEeC CTaHOBUTb BUKOPUCTaHHSA BAP 3 Bo-
AOpOCTEN, AKi € MAIOTOKCUYHUMMU, AiI0Tb M'AKO Ta MOXYTb BUKOPUCTOBYBATUCS
TpuBanmun vac.

YHikanbHi 6ioXiMi4YHi cknagosi BOAOPOCTEN 34aTHI MPU3YNUHATU PO3BU-
TOK uykposoro giabety (UA), perynioBatn metaboniam npu giabeti Ta noro
YCKNaAHEHHAX 3@ paxyHOK BMAWBY Ha O6MiH rnioko3un, 36anaHcysaHHa MOJI.
3aBAsKM KOMMEKCHIN Tepanii BAP 3 XiMiYHMMKW NpenapaTaMmn AOCAraETbCs CTa-
6inisauia ctaHy XBOpuUX, 3MeHLWeHHS A03M FinornikeMiyHmnx 3acobis.

KntouoBa ponb XpoMy nondrae B perynsauii metaboniamy Byrnesoais,
ockinbkn Cr(III) € KOMNOHEHTOM aKTopa TONEPAHTHOCTI A0 rOKO3U. XpoM
Takox 6epe yyacTb nigBULWLYE iMyHIiTeT, 36iNbly€E TPUBANICTb Ta AKICTb XUTTH
xBopux i3 U/[. NMonoBHEHHA ULOro MiKpoenemeHTa asiMeHTAapHUM LUAXOM He
3aBXAn MoXnuee, ToMy 6ionoriyHo akTmuBHI gobasku (BAL), ocobnneo BOAO-
pOCTeBi, A0 CKNagy SAKUX BXOAWUTb XPOM, 3HAWLLIM LUMPOKE 3aCTOCYBaHHSA B
KNiHIYHIN npakTuui.

CeneH € XUTTEBO HeOOXiAHNUM MiKpoeneMeHTOM, Wo 3abe3nevye PyHK-
LiOHYBaHHS ryTaTioHNepoKCcnaasu.

OTxe, BIATBOpEHHSA eKcrnepuMeHTanbHOi Mogeni U4 2-ro tuny Ha Tni
OXWMPIHHA Ta AocnigkeHHs 6ionoriyHoil Aii ceneHXpoMninigHOro KOMMaeKkcy i3
X/I0penin Ma€E BaXxJIMBe 3HAYeHHS AJ19 NoAanbluoro po3yMiHHA poni BA/ i3 Bo-
A0poCTen y Kopekuii MeTaboniyHoro ancbanaHcy 3a uykposoro giabety [1].

MeToto po60TK 6yN0 BUBUYMTM O0COBNMBOCTI HAKOMMYEHHS Ta BMNJINB CMo-
nyk xpomy Cr(III) B komnnekci i3 ceneHoM Se(IV) Ha 6ioCMHTE3 | HAKOMUYEHHS
CeneHxpoMBMiCHOro  6iofloriYyHO  aKTMBHOrO  KOMMIEKCY 3 Ainigamu
Chlorella vulgaris Beij., a Tako)X npoaHanisyBatu MeTabonivyHi peakuii opraHi-
3MY 3a aii ninigHoro ta ceneHxpoMninigHoro komnnekcy i3 Ch. vulgaris y 3400-
pPOBMX LLYPIiB Ta Ha MoAeni UyKpoBoro aiabety 2-ro tuny.

B ekcnepuMeHTanbHUX AOCAIAXEHHSAX BUKOPWUCTAHO cTaTeBo3pini 6ini
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