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The t h e r m a l  conductivi ty of pure  cyclohexane with an addition of benzene has  been m e a s u r e d  
over  the 77-300~ t e m p e r a t u r e  range .  

The t h e r m a l  conductivity of two cyclohexane spec imens ,  as a function of the t e m p e r a t u r e ,  has been 
de t e rmined  e a r l i e r  in [1 ]. The p u r e r  spec imen  revea led  an anomalous  inc rease  in t he rma l  conductivity 
within the 150-186~ t e m p e r a t u r e  range,  where ,  accord ing  to published data,  molecu les  r eo r i en t  t h e m -  
se lves  in ant icipat ion of a phase  t r a n s f o r m a t i o n  [2]. This pecu l i a r i ty  of the t h e r m a l  conductivity cha r ac -  
t e r i s t i c  was a t t r ibuted to the exci tat ion of m o l e c u l a r  spin in combinat ion with the resu l t ing  ex t r a  heat  t r a n s -  
f e r .  

The authors  have subsequent ly  studied the effect  of 0.67 and 1.17 mole  % benzene addition on the t h e r -  
ma l  conductivi ty of ch romatograph ica l ly  pure  cyclohexane.  Resul ts  of these  m e a s u r e m e n t s  a r e  shown in 
Fig.  1. According to [3], the c y c l o h e x a n e - b e n z e n e  s y s t e m  has an eutect ic  point at 230.5~ and 22 mole  % 
benzene,  but no data a r e  avai lable  for  benzene concentra t ions  below 10 mole  %. Benzene molecules ,  which 
a r e  much  s m a l l e r  than cyclohexane molecu les ,  mus t  evidently eas i ly  fill  the voids in the cyclohexane l a t -  
t ice .  

According to the d i ag ram,  an addition of benzene to pure  cyclohexane causes  apprec iab le  changes in 
the t e m p e r a t u r e - d e p e n d e n c e  of t h e r m a l  conductivity.  While in p las t i c  cyclohexane (186-279.5~ the ben-  ~ 
zene molecu les  act  as  additional d iss ipa t ion  cen te r s ,  inasmuch as the d e c r e a s e  in t h e r m a l  conductivity de-  
pends on the concentra t ion of benzene molecu les ,  the si tuat ion becomes  m o r e  compl ica ted  in the i o w - t e m -  
p e r a t u r e  modif icat ions  and does not reduce  to a pure  defec t - type  dissipation.  The addition of benzene 
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Fig.  1. T h e r m a l  conductivity ~(W 
/ c m .  degC �9 10 -3) of var ious  c y c l o -  
hexane spec imens ,  as a function of 
the t e m p e r a t u r e  T (~ 1) pure  cy-  
clohexane; 2) pure  cyclohexane with 
0.67 mole  % benzene;  3) pure  cyc le -  
hexane with 1.17 mole  % benzene.  
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results, first of all, in the vanishing of the "slow anomaly" so characteristic of pure cyelohexane at 150- 
186~ As the temperature drops further, a sharp dip in thermal conductivity is noted where, according 
to [4], the rotation of benzene molecules is inhibited. At a low concentration of benzene molecules (0.67 
mole %1 the thermal conductivity of such impure cyclohexane remains below the value characteristic of the 
cyclohoxane lattice while the temperature drops, but at a higher concentration of benzene molecules (1.17 
mole %) the thermal conductivity increases fast up to 8" 10 .3 W/cm" degC at 77~ (the thermal conductiv- 
ity of pure cyclohexane at the same temperature is 5.8 �9 10 .3 W/cm- deg C). This anomalous temperature 
characteristic of thermal conductivity has, apparently, to do with a change in the vibration spectrum of the 
cyclohe• lattice due to the presence of this additive. 
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