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The i n t e r s e c t i o n  of the  t e m p e r a t u r e  dependences  of the ve loc i ty  of sound in v a p o r  and l iquid  on the 
s a t u r a t i o n  l ine  n e a r  the  c r i t i c a l  point  was f i r s t  d i s c o v e r e d  by Schne ider  for  su l fur  hexa f luor ide .  His r e -  
sul t ,  however ,  was  for  s o m e  t i m e  a m a t t e r  of doubt,  which was  not r e a l l y  d i s p e l l e d  even a f t e r  T r e l i n  and 
T a n n e n b e r g e r  obta ined  s i m i l a r  r e s u l t s  for  ca rbon  dioxide  and e thane.  It has  been  sugges ted  that  the cu rves  
cannot i n t e r s e c t  and the obta ined  i n t e r s e c t i o n  i s  due e i t h e r  to i n a c c u r a t e  m e a s u r e m e n t  o r  to the  effect  of 
i m p u r i t i e s .  

Recen t ly ,  however ,  A. A. Gl insk i i  and I. S. Radovsk i i  showed t h e o r e t i c a l l y  tha t  i n t e r s e c t i o n  i s  p o s -  
s ib l e  and n e c e s s a r y ,  while  Nozdrev  and Stepanov [1] d i s c o v e r e d  e x p e r i m e n t a l l y  t he  i n t e r s e c t i o n  of the 
c u r v e s  for  two s u b s t a n c e s  - d i m e t h y l c h l o r o s i l a n e  and t r i m e t h y l c h l o r o s i l a n e .  The r e l e v a n t  b i b l i o g r a p h y  
i s  given in [1]. 

N e v e r t h e l e s s ,  th i s  ques t ion  wil l  p r o b a b l y  not be conc lus ive ly  a n s w e r e d  for  s e v e r a l  r e a s o n s .  1) The 
t h e o r e t i c a l  deduct ions  of Gl inski i  and Radovsk i i  w e r e  b a s e d  on c e r t a i n  not  at  a l l  obvious a s s u m p t i o n s  ; in 
p a r t i c u l a r ,  G l i n s k i i ' s  conc lus ions  we re  b a s e d  on the quite inva l id  a s s u m p t i o n  that  the t h e r m o d y n a m i c  func-  
t ions  can be expanded in a s e r i e s  c lo se  to the c r i t i c a l  point .  R a d o v s k i i ' s  work  inc ludes  the  a s sumpt ion  
tha t  the ve loc i t y  of sound i s  not z e ro  at the  c r i t i c a l  point .  2) In view of the  s m a l l  d i f f e rence  in the  l iquid  
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and v a p o r  phase s  c l o s e  to the c r i t i c a l  point  i t  is  not abso lu t e ly  c e r -  
ta in  that  the m e a s u r e m e n t s  we re  made  in the phase  to which they  
a r e  a s s i g n e d .  The d i f f icu l ty  of the ques t ion  i s  a l so  ind ica ted  by the 
fac t  that  in [2] Nozdrev  c l a i m s  tha t  i n t e r s e c t i o n  of the  c u r v e s  cannot  
occur ,  but  in [1] th i s  i n t e r s e c t i o n  was d i s c o v e r e d .  

To con f i rm  the i n t e r s e c t i o n  of the  cu rves  in addi t ional  i n -  
ve s t i ga t i ons  by a method  s ign i f i can t ly  d i f f e ren t  f rom those  used  
e a r l i e r  and to d e t e r m i n e  the p a r a m e t e r s  of the point  of i n t e r s e c t i o n  
and the i n c r e a s e  in the ve loc i ty  of sound in the v a p o r  ove r  that  in 
the l iquid we made  m e a s u r e m e n t s  of the v e l o c i t y  of sound c lo se  to 
the c r i t i c a l  point  for  F r e o n - 1 2  (CF~C12). We pa id  p a r t i c u l a r  a t t en -  
t ion to the pu r i ty  of the i nves t i ga t ed  subs tance  and the a c c u r a c y  of 
the m e a s u r e m e n t s  of a l l  the n e c e s s a r y  p a r a m e t e r s .  The i nves t i ga t ed  
F r e o n - 1 2  was ana lyzed  on a m a s s  s p e c t r o m e t e r .  We did not de t ec t  
any i m p u r i t i e s ~  

The m e a s u r e m e n t s  were  made  by  the u l t r a s o n i e - i n t e r f e r o m e t e r  
method at a f r equency  of 2 .1  MHz on a c o n s i d e r a b l y  modi f i ed  v e r s i o n  
of the a p p a r a t u s  d e s c r i b e d  in [3]. A new t e m p e r a t u r e - r e g n l a t i n g  
s y s t e m  enabled  us to con t ro l  the  t e m p e r a t u r e  to within 0 .01 ~ K. The 
t e m p e r a t u r e  in the  i nves t i ga t ed  vo lume was m e a s u r e d  by  a s t a n d a r d  
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10-ohm p la t inum r e s i s t a n c e  t h e r m o m e t e r  made in the Al l -Union  Scientific Resea rch  Inst i tute  of Phys ico-  
technica l  and Radiotechnical  Measuremen t s~  To m e a s u r e  the p r e s s u r e  we designed an e l ec t r i c - con t ac t  
m e m b r a n e  s enso r  (used in conjunct ion with a c lass  0~ 05 MP-60 pis ton p r e s s u r e  gauge) with high sens i t iv i ty  
(1 m m  of water  co lumn at an absolute  0 r e s s u r e  of tens  of a tmospheres ) .  

In view of the sma l l  d i f fe rence  be tween the vapor  and l iquid phases  close to the c r i t i ca l  point we made 
the m e a s u r e m e n t s  not on the sa tu ra t ion  l ine,  but on i s o t h e r m s  which i n t e r sec t ed  the sa tu ra t ion  l ine .  The 
high sens i t iv i ty  of the p r e s s u r e  gauge enabled us to d e t e r m i n e  v e r y  accura t e ly  the points  of i n t e r sec t ion  
of the i s o t h e r m s  with the sa tu ra t ion  l ine .  This  method ensured  that the m e a s u r e d  ve loc i t ies  of sound were  
ass igned  to the p rope r  phase~ The r e su l t s  of the m e a s u r e m e n t s  a re  shown in the f igure,  where 1 is  the 
383.56 r K i so the rm,  2 is the 384.44 ~ K i so the rm,  3 is the 384.94 i so the rm,  4 is  the veloci ty of sound in 
the l iquid  on the s a tu ra t ion  l ine ,  and 5 is  the veloci ty  of sound in  the vapor  on the sa tu ra t ion  l ine .  These  
i s o t h e r m s  were  chosen so that two of them were  on the r ight  of the postulated point of i n t e r s e c t i o n  and one 
on the lefto 

As the graph shows, n e a r  the c r i t i ca l  point of F reon -12  the t e m p e r a t u r e  dependences  of the veloci ty 
of sound in the vapor  and l iquid phases  on the sa tu ra t ion  l ine  in te r sec t~  The point of i n t e r s ec t i on  is 0.9 ~ K 
f r o m  the c r i t i ca l  point~ The e r r o r  in  d e t e r m i n a t i o n  of the veloci ty  of sound does not exceed 0.5%. The 
m a x i m u m  i n c r e a s e  in the veloci ty  of sound in vapor  over  that in l iquid was 6.8% of the veloci ty  in the l iquid.  
The value for  A c / c  found by other  authors  v a r i e s  in the range  0-3.5%, and the d i f ference  between the 
c r i t i ca l  t e m p e r a t u r e  and the t e m p e r a t u r e  of the point of i n t e r s e c t i o n  of the curves  is 0 to 2 ~ K for d i f ferent  
subs tances  o 

We p rev ious ly  c a r r i e d  out m e a s u r e m e n t s  in F reon-12  conta in ing impur i t i e s .  The p r e s e n c e  of i m -  
pu r i t i e s  was r evea led  by the too high value of the sa tu ra t ion  p r e s s u r e  in  compar i son  with the tabulated 
value .  The i m p u r i t i e s  were  also detected on the m a s s  s p e c t r o m e t e r .  As the inves t iga t ions  showed, in 
the case  of impure  F r e o n - 1 2  the cu rves  also in t e r sec ted .  The i n c r e a s e  in the veloci ty  of sound in the vapor  
over  that in the l iquid was approx imate ly  the same as in pure  Freon~ 
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