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The wetting cmtact angles of a number of systems are  determined experimentally. The measure-  
ments a re  carried out in air  at temperatures of 20-70~ 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 carr ied r on various systems.  In view of the fact that 
information regarding contact angles is extremely limited in the reference  l i terature and that the determina- 
tion of the contact angle 0 by computation is as yet only qualitative, experimental data regarding the 0 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 0in and 0ou t for systems frequently encountered in practice.  Figure l a , b  shows the dependence of the 
contact angles onthe concentration of aqueous solutions of ethyl alcohol and glycerin.  These results were ob- 
tained in a variety of ways : by calculation from the characterist ic  geometrical  dimensions of the drop or 
meniscus [3,4], by the tangent method, and by the method of the inclined plate [5]. The average e r ro r  in 
measuring the angles 0 by the various methods is no greater  than ~2.5 ~ 

The experiments were carried out in an air  atmosphere at 20-70~ Over this temperature  range no 
temperature  dependence of the contact angle was observed for the systems studied subject to the 0 measuring 
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Fig. 1. Inflow and outflow contact angles 0in and 0out as functions of the concentration (in 
vol. %) of aqueous solutions of ethyl alcohol (a) and glycerin q~) for various systems: 1,1') 
copper; 2,2')  brass;  3,3') nickel; 4,4 ')  1Khl8Nffr steel;  5,5') Duralumin; 6, 6') beryllium; 
7, 7') beryllium alloy ABM-3. Curves wi th~t  primes,  0in; with primes,  0ou~. 

Translated from Inzhenerno-Fizicheskii Zhurnal, Vol. 32, No. 6, pp. 1000-1003, June, 1977. Original 
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T A B L E  I .  
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accuracy  indicated.  The  m e a s u r e m e n t s  were  reproduced  a la rge  number  of t imes  and may accordingly  be  
considered quite r e l i ab l e .  

The  liquids studied were  of the  analyt ical ly  pure  ca tegory  and the solid su r faces  we re  machined to  a 
s u r f a c e  f inish of V8, V9. 
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I N V E S T I G A T I O N  OF T H E  T H E R M A L  C O N D U C T I V I T Y  A N D  

D E N S I T Y  O F  I S O A M Y L B U T Y R A T E  I N  A B R O A D  R A N G E  O F  

T E M P E R A T U R E S  A N D  P R E S S U R E S  

K.  D .  G u s e i n o v  a n d  O .  Z h a b b a r o v  UDC 536.22 

Resul ts  of an exper imenta l  de te rmina t ion  of the  coefficient  of t h e r m a l  conductivity }t and densi ty  
p of i soamylbu ty ra te  in the  1-490 bar  p r e s s u r e  and 295.3-578.2~ t e m p e r a t u r e  ranges  a r e  p r e -  
sen ted .  The  in te r re la t ion  between the  coefficient  of t h e r m a l  conductivity and the  densi ty  is in-  
ves t iga ted .  

Taking account of the broad technical  appl icat ion of complex  e s t e r s  of butyr ic  acid - -  bu tyra tes  --  we 
de te rmined  ~, and p exper imenta l ly  for different  t e m p e r a t u r e s  and p r e s s u r e s .  

The  method of a cyl indr ical ,  r egu la r - coo l ing  b i c a l o r i m e t e r  was used to  inves t iga te  k as a function of P 
and T .  The  X of fo rmates  had ea r l i e r  been  de te rmined  on this appara tus  [1]. Liquid i soamylbu ty ra t e ,  whose 
puri ty  was not less  than 99.4% according  to  a chromatographic  analys is  (chromatograph of the  brand "PAI") ,  
was used in the  invest igat ion.  

The  t e m p e r a t u r e  d rop  in the fluid layer  was 0.6-1.2 ~ The  t e m p e r a t u r e  was de te rmined  by a Chromel  - 
Alumel thermoeouple  with a 0.05 ~ e r r o r ,  and the p r e s s u r e  was produced and measured  by an MP-600 
piston manomete r  of the  accu racy  c lass  0.05. 

A co r rec t ion  for  radia t ion  of the medium [2] in the gas phase  (2-3%) was t aken  into account  in evaluating 
f r o m  the t e s t  r e s u l t s ,  and we took the  liquid phase  of i soamylbu ty ra t e  as being a s t rong  a b s o r b e r  of the  

in f ra red  radia t ion  of the  med ium.  

The  m e a s u r e m e n t s  were  conducted by means  of i s o t h e r m s .  In al l ,  84 t e s t  values of ~, r e f e r r i n g  to  the 
liquid and gas phases ,  were  obtained on 12 i s o t h e r m s .  T h e s e  values of k a r e  presented i n T a b l e  1. 

The e r r o r  in the k data for  i s eamylbu ty ra t e  is e s t imated  at 2.5% in the  whole range  of t e m p e r a t u r e s  and 
p r e s s u r e s  s tudied.  

I soamylbu ty ra t e  was invest igated in the gas phase  at a tmosphe r i c  p r e s s u r e  for  T = 472-578~ In con-  
t r a s t  to  butyra tes  of no rma l  configurat ion,  no influence of t h e r m a l  pyro lys i s  on ~ was observed in measu r ing  
the  k of i soamylbu ty ra te  (P = 1 ba r ) .  The  values of k obtained for  the vapor  phase  a r e  desc r ibed  well  by the 
equation 
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