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DETERMINATION OF POLYMER SURFACE ENERGY

[TpoBeneHo criBCTaBIEHHS TOYHOCTI METO/IB BU3HAUCHHS MOBEPXHEBOI €HEprii: CHAs4Oi
Kparii Ta riactuau Binbrensmi. Ilokasano, mo pesynbTaTu ofepkKaHi 3a IUMU METOJAaMHU €
CKBIBAICHTHUMH, a OT)K€ METOJIU MOXYTh BHKOPHUCTOBYBAaTHCS B KOMIUIEKCI NPH JIOCIIHKEHHI
BJIACTUBOCTEH MOJIIMEPHUX BUPOOIB.

HpOBGI{GHO COIIOCTABJICHUEC TOYHOCTU MCTOAOB OIIPCACIICHUA HOBerHOCTHOfI OHCPruu:
CI/I,I[HLIGI‘/‘I Kamjay M MJIacTUHB Bunbreabmu. HOK@B&HO, 4YTO PpE3yJIbTaThbl ITOJTYYCHHBIC 3TUMHU
MCTOJaMU SBJIAIOTCA JKBUBAJICHTHBIMU, a CJICAOBATCIIBHO MCETOJAbI MOT'YT HCIIOJB30BATHCA B
KOMIIJICKCEC IIpHU UCCIICJOBAHUU CBOMCTB IMOJIUMCPHBIX HS,Z[GJ'IPIfI.

A comparison of the accuracy of determining the surface energy method: sessile drop and
Wilhelmy plate techniques. It is shown that the results obtained by these methods are equivalent,
and therefore can be used in methods for the determination of polymer product furface
properties.

KurouoBi ciioBa: MeTos cuas4oi Kparuii, iacTuHa BinbsrenbMi, HOBpXHEBa €HEPTis

Determination of surface energy of polymer materials - an urgent task in
coating technology and polymer products, which were obtained from the melts
technology. In recent years, related areas - such as the technology of polymer
fibers as well as all compounds widely used values of the surface energy of the
processed materials for the development of the finished product properties.

The basic method of establishing surface energy is the so-called sessile drop
technique [1], which deals with the determination of contact anges of test liquid
droplets with different surface tension and the subsequent determination of the
surface energy according to one of the relevant theories. Most useful for middle-
polar surfaces theory is the theory of Owens-Wendt, which deem the surface
tension as a two-component value, consisting of the dispersion and polar
components.

Sessile drop method, although it is accurate enough can not be used for
determining the contact angles of test liquids on samples of unsuitable form,
namely those where the surface is not perfectly flat or surface area - is insufficient.
In such cases, we propose to use the Wilhelmy plate method [2, 3], which is not
limited by the geometry of the specimen surface. This method can be used
successfully for the surface energy determination of polymer fibers, flakes,
granules of compounds [4, 5].



In this paper, we are comparing the accuracy of the surface energy
determination by conventional method of sessile drop and by Wilhelmy plate
method.

Objects of the study: prepared films of polyethylene terephthalate (PET),
oriented polyethylene terephthalate (for PET) and polyethylene (PE).

To determine the contact angle were used such test liquids: cyclohexane,
benzyl alcohol and water. The contact angle by sessile drop technique was
determined with the help of angle measuring equipment ScopeTec DCM 510 and
Wilhelmy method is implemented on the Axis 520 S. precision balance.

Comparison of the results of research (Table ) indicates a substantially
complete coincidence of surface energy values for the two methods, the existing
differences - within experimental error.

Table - The value of free surface energy of specimens, mN/m

Sample | G | o4 | Gy
Wilhelmy plate technique
PET 41,2 24,2 17,0
OPET 31,2 27,6 3,7
PE 35,1 24,2 10,9
Sessile drop technique
PET 41,6 24,2 17,4
OPET 31,5 27,9 3,6
PE 35,7 24,8 10,9

Noteworthy is also the fact of distribution of the surface energy of polymers -
oriented polyethylene terephthalate is even more non-polar than polyethylene.

Thus, it was found that the methods of sessile drop and Wilhelmy plate give
equivalent results in the study of the properties of the surface of the medium and
low polar polymer materials. And may be used interchangeably. A limitation of the
sessile drop method is the geometry of the sample, whereas the method Wilhelmy
is limited by the contact angle value of the test liquid — it have to be less than 90 °.
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