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The  e x i s t e n c e  of sound d i s p e r s i o n  n e a r  the  c r i t i c a l  p o i n t  was  po in t ed  out  in [1]; h o w e v e r  th i s  d i s -  
p e r s i o n  has  not  b e e n  d e t e c t e d  e x p e r i m e n t a l l y  to da t e .  We have  m a d e  m e a s u r e m e n t s  of the s p e e d  of sound 
in the  v i c i n i t y  of the  c r i t i c a l  po in t  of f r e o n - 1 2  u s i n g  an u l t r a s o n i c  i n t e r f e r o m e t e r  [2], s o m e w h a t  mod i f i ed ,  
wi th  the o b j e c t i v e  of  d e t e c t i n g  th i s  d i s p e r s i o n .  The  t e s t  f r e o n - 1 2  was  a n a l y z e d  on a m a s s  s p e c t r o m e t e r  
to d e t e r m i n e  the p r e s e n c e  of o t h e r  f r e o n s ,  u n e o n d e n s e d  g a s e s ,  and  m o i s t u r e .  Such i m p u r i t i e s  w e r e  not  
p r e s e n t  to wi th in  the  s e n s i t i v i t y  of the  m a s s  s p e c t r o m e t e r .  

The p o s s i b i l i t y  of m e a s u r i n g  the sound  s p e e d  a t  d i f f e r e n t  f r e q u e n c i e s  was  p r o v i d e d  by  the  a r r a n g e -  
m e n t  of t h r e e  r a d i a t o r s  on a t ab l e  d r i v e n  by  a s ing le  m i c r o m e t e r  s c r e w .  The p r e s s u r e  was  m e a s u r e d  by  
a h igh ly  s e n s i t i v e  m e m b r a n e  s e n s o r  ( s e n s i t i v i t y  1 m m  Hg fo r  a t m o s p h e r i c  p r e s s u r e  of t ens  of a t m o s p h e r e s ) ,  
the  t e m p e r a t u r e  was  m e a s u r e d  by  a r e f e r e n c e  10-~2 p l a t i n u m  r e s i s t a n e e  t h e r m o m e t e r .  The  t e m p e r a t u r e  
w a s  he ld  to wi th in  0.01 ~ C in the  t h e r m o s t a t .  M e a s u r e m e n t s  w e r e  m a d e  a long  the i s o t h e r m s  a t  t h r e e  f r e -  
q u e n c i e s :  150.00 kHz,  978.50 kHz,  and 2.096 MHz. The e r r o r  in the  sound  s p e e d  d e t e r m i n a t i o n  did not  
e x c e e d  0.5%. H o w e v e r ,  we note  tha t  the a b s o r p t i o n  in the  r e g i o n  of the s p e e d - o f - s o u n d  m i n i m u m  on the 
i s o t h e r m s  a t  the  f r e q u e n c y  2.096 MHz w a s  so  s t r o n g  tha t  i t  was  p r a c t i c a l l y  i m p o s s i b l e  to a n a l y z e  the  
i n t e r f e r o m e t e r  r e a c t i o n s .  T h e r e f o r e  da ta  a r e  p r e s e n t e d  only  fo r  the  f r e q u e n c i e s  150.00 kHz and 978.50 
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kHz .  I t  was  no ted  in [2] t ha t  n e a r  the  c r i t i c a l  po in t  t h e r e  is  an  i n t e r s e c -  
t ion  of the  t e m p e r a t u r e  d e p e n d e n c e  of the sound s p e e d  in the  l i qu id  and 
v a p o r  p h a s e s  a l o n g  the  s a t u r a t i o n  l i n e .  Th i s  c o m p l i c a t e s  m a r k e d l y  the  
sound p r o p a g a t i o n  p a t t e r n  in  the  s u b c r i t i c a l  r e g i o n .  T h e r e f o r e  we 
i n v e s t i g a t e d  on ly  the s u p e r c r i t i c a l  r e g i o n .  M e a s u r e m e n t s  w e r e  m a d e  
on the i s o t h e r m s :  112.27, 112.31, 112.47, 112.66~ C ( a c c o r d i n g  to [3] 
the c r i t i c a l  t e m p e r a t u r e  of f r e o n - 1 2  is 112.04 ~ C), The  g r e a t e s t  d i s -  
p e r s i o n  (2.1%) was  d e t e c t e d  on the 112.27 ~ C i s o t h e r m ,  wh ich  i s  c l o s e s t  
to the  c r i t i c a l  i s o t h e r m  in the r e g i o n  of the  m i n i m u m .  No d i s p e r s i o n  
was  o b s e r v e d  a t  the  t e m p e r a t u r e  112.66 ~ C. The r e s n l t s  of the m e a s u r e -  
m e n t s  of the  sound  s p e e d  a t  (at the  150.00 kHz f r e q u e n c y )  and a r (at the  
978.50 kHz f r e q u e n c y )  on the  t h r e e  i s o t h e r m s  a s  a func t ion  of the p r e s -  
s u r e  p,  k g f / c m  3 , a r e  shown in Tab le  1. 

T A B L E  1 

p (11 a2 P a t  as  a2 

Isotherm Isotherm t =  112.27 ~ C 
42.270 85.0 85.0 
42.273 82.5 83.2 
42.29[ 79.9 8t.3 
42.30l 78.f 79.7 
42.3ii 73,7 79.6 
42.3i5 78.8 80.5 
42.320 79.7 8i . t  
42.33t 8i.7 81.9 
42.357 85.t 85.i 

i12.3i ~ C 
42.302 85.0 85.0 
42.305 83.5 84.1 
42.3ti 8t.8 82.3 
42.316 80.7 81.5 
42.320 79.8 
42.322 79.5 80.4 
42.333 73.8 80.2 
42.33.1 78.8 80.2 
42.345 79.2 80.7 

P a t  

42.359 80.8 
42.36~ 82.1 
42.386 84.5 

Isotherm i12. 
42.426 [ 86.0 
42.45i 8i.7 
42.463 80.8 
42.477 8i .7 
42.535 85.7 

81.5 
82.3 

i 84.5 
i7 ~ C 

86.0 
82.0 
81.5 
8i.7 
85.7 
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The nature  of the dependence of the d i spers ion  on the p r e s s u r e  p, k g f / c m  2 at  constant  t e m p e r a t u r e  is 
seen  in the f igure ,  which shows the resu l t s  of m e a s u r e m e n t s  of the sound speed (a, m / s e c )  at the f requencies  
150.00 KHz (points 1) and 978.50 kHz (points 2) on the 112.27 ~ C i so the rm.  We see f rom the f igure  that  
marked  d i spers ion  is observed  in the region of the sound speed minimum in a v e r y  na r row p r e s s u r e  range  
on the o r d e r  of 0.05 k g f / c m  2. The same  is t rue  of the t e m p e r a t u r e  interval :  marked  d ispers ion  is obse rved  
at  a dis tance of 0.2-0.3 o C f rom the cr i t ica l  t e m p e r a t u r e .  

In conclusion we note that  l o n g - t e r m  maintenance of each exper imenta l  point in a given r eg ime  r e -  
quired the conduct of continuous m e a s u r e m e n t s  extending over  a per iod of s eve ra l  days.  
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