WETTING CONTACT ANGLES OF CERTAIN SYSTEMS

V. G. Stepanov, L. D. Volyak, UDC 532.61
and Yu. V. Tarlakov

The wetting caotact angles of a number of systems are determined experimentally. The measure-
ments are carried out in air at temperatures of 20~70°C by a variety of methods.

While designing an experimental apparatus for studying the temperature dependence of the wetting con-
tact angle [1,2], a large number of experiments were carried out on various systems. In view of the fact that
information regarding contact angles is extremely limited in the reference literature and that the determina-
tion of the contact angle 6 by computation is as yet only qualitative, experimental data regarding the 6 values
of various solid — liquid —gas systems may prove to be of practical interest.

Table 1 gives the experimental values of the inflow (numerator) and outflow (denominator) contact
angles 6in and Oyt for systems frequently encountered in practice. Figure la,b shows the dependence of the
contact angles on the concentration of aqueous solutions of ethyl alcohol and glycerin. These results were ob~
tained ina variety of ways: by calculation from the characteristic geometrical dimensions of the drop or
meniscus [3,4], by the tangent method, and by the method of the inclined plate [5]. The average error in
measuring the angles 6 by the various methods is no greater than +2.5°,

The experiments were carried out in an air atmosphere at 20-70°C, Over this temperature range no
temperature dependence of the contact angle was observed for the systems studied subject to the 6 measuring
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Fig. 1. Inflow and outflow contact angles 8jp and 6oyt as functions of the concentration (in
vol. %) of aqueous solutions of ethyl alcohol () and glycerin () for various systems: 1,1')
copper; 2,2') brass; 3,3') nickel; 4,4') 1Kh18NJIT steel; 5,5') Duralumin; 6, 6') beryllium;
7,7') beryllium alloy ABM-3. Curves without primes, 8iy; with primes, 6out.
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TABLE 1. Contact Angles for Various Systems
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accuracy indicated. The measurements were reproduced a large number of times and may accordingly be
considered quite reliable.

The liquids studied were of the analytically pure category and the solid surfaces were machined toa
surface finish of V8, V9.
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INVESTIGATION OF THE THERMAL CONDUCTIVITY AND
DENSITY OF ISOAMYLBUTYRATE IN A BROAD RANGE OF
TEMPERATURES AND PRESSURES

K. D. Guseinov and O. Zhabbarov UDC 536,22

Results of an experimental determination of the coefficient of thermal conductivity A and density
p of isoamylbutyrate in the 1-490 bar pressure and 295,3-578.2°K temperature ranges are pre-
senied. The interrelation between the coefficient of thermal conductivity and the density is in-
vestigated.

Taking account of the broad technical application of complex esters of butyric acid — butyrates — we
determined A and p experimentally for different temperatures and pressures.

The method of a cylindrical, regular-cooling bicalorimeter was used to investigate A as a function of P
“and T. The A of formates had earlier been determined on this apparatus [1]. Liquid isoamylbutyrate, whose
purity was not less than 99.4% according to a chromatographic analysis (chromatograph of the brand "PAI"),
was used in the investigation,

The temperature drop in the fluid layer was 0.6-1.2°. The temperature was determined by a Chromel —
Alumel thermocouple with a. 0,05° error, and the pressure was produced and measured by an MP-600
piston manometer of the accuracy class 0.05,

A correction for radiation of the medium [2] in the gas phase (2-3%) was taken into account in evaluating
A from the test results, and we took the liquid phase of iscamylbutyrate as being a strong absorber of the
infrared radiation of the medium.

The measurements were conducted by means of isotherms, Inall, 84 test values of A, referring to the
liquid and gas phases, were obtained on 12 isotherms. These values of A are presented in Table 1,

The error in the A data for iscamylbutyrate is estimated at 2.5% in the whole range of temperatures and
pressures studied.

Isoamylbutyrate was investigated in the gas phase at atmospheric pressure for T = 472-578°K. In con-
trast to butyrates of normal configuration, no influence of thermal pyrolysis on A was cbgerved in measuring
the A of iscamylbutyrate (P =1 bar). The values of A obtained for the vapor phase are described well by the
equation
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