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T h e r e  has  been  a no t i ceab l e  growth  of i n t e r e s t  in 
the  me l t i ng  c u r v e s  of s u b s t a n c e s  under  p r e s s u r e .  
S i m on ' s  well- la~own equat ion [1], which p r e d i c t s  a con-  
t inuous i n c r e a s e  in m e l t i n g  po in t  with i n c r e a s i n g  p r e s -  
s u r e ,  f i t s  the e x p e r i m e n t a l  da t a  f o r  the  m a j o r i t y  of 
s u b s t a n c e s .  Howeve r ,  r e c e n t  work  [2-4]  has  shown 
that  S imon)s  equat ion  is  unsu i t ab le  fo r  r u b i d i u m ,  
c e s i u m ,  and t e l l u r i u m .  

Some r e s u l t s  a r e  g iven below of a t e s t  of the ap-  
p l i c a b i l i t y  of S i m o n ' s  equat ion to su l fur .  De ta i l ed  in -  
v e s t i g a t i o n s  on su l fur  have been  c a r r i e d  out by T a m -  
mazm [5] and RSse  and Miigge [6]. T a m m a m l  i n v e s t i -  
ga ted  the su l fur  m e l t i n g  c u r v e  only up to 3150 kg /cm 2, 
whi le  RSse  went  as  f a r  as  19 300 kg /cm 2 and obta ined  
d i f f e r en t  r e s u l t s .  We note  that  the  method  used  by  
R6se  mid M~igge c a s t s  doubt on the r e l i a b i l i t y  of t h e i r  
r e s u l t s .  
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The  t e s t s  w e r e  c a r r i e d  out in high p r e s s u r e  equ ip -  
rnent  u s a b l e  up to 12 000 kg /cm 2 at  t e m p e r a t u r e s  up to 
s e v e r a l  hund red  d e g r e e s .  The  a p p a r a t u s  c o n s i s t e d  of 
two h i g h - p r e s s u r e  p u m p s ,  a p r e s s u r e  b o o s t e r ,  a h igh-  
p r e s s u r e  va lve ,  and a c h a m b e r  wi th  a work ing  vo lume  
g r e a t e r  than 50 cc.  The  p r e s s u r e - t r a n s m i t t i n g  m e d i u m  
was  g l y c e r i n e  con ta in ing  10% w a t e r .  A d i a g r a m  of the 
h i g h - p r e s s u r e  c h a m b e r  i s  shown in F ig .  1. The c h a m -  
b e r  i t s e l f  1 was  a h i g h - p r e s s u r e  v e s s e l  m a d e  f r o m  
45KhMNFA s t e e l .  P r e s s u r e  was  t r a n s m i t t e d  f r o m  the 
p u m p s  and p r e s s u r e  b o o s t e r  to work ing  s p a c e  2 and 
c h a m b e r  3, which  con ta ined  m a n g a n i n  m a n o m e t e r  4. 
The ou t l e t  hole  f r o m  the w o r k i n g  c h a m b e r  was  c o v e r e d  
by  a m u s h r o o m  s e a l  5 wi th  two c o n i c a l  e l e c t r i c a l  b u s h -  
ings  6 wi th  m i c a  in su la t ion .  The  ampul  t e m p e r a t u r e  
was  m e a s u r e d  with c o p p e r - c o n s t a n t a n  t h e r m o c o u p l e  7. 
A second  c o p p e r - e o n s t a n t a n  t h e r m o c o u p l e  8 in the  
m u s h r o o m  s e a l ,  wi th  connec t i ons  to g a l v a n o m e t e r  11, 
was  used  as  a con t ro l .  The c h a m b e r  was  hea ted  by  
n i c h r o m e  s p i r a l  9 and t h e r m a l  i s o l a t i o n  was  ob ta ined  
v i a  a s b e s t o s  c o v e r i n g  10. F i g u r e  2 shows  the  ampul  

and the m e a n s  of achieving  a h e r m e t i c  s ea l .  Ampul  1, 
in which the su l fur  was p l a c e d ,  was  made  of te f lon ,  
whi le  the c o v e r  2 was  du ra lumin .  Spr ing  3, p r e s s i n g  
aga ins t  c o v e r  2, was  t ightened in cap 4 by s c r e w  5. 
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F ig .  2 

It  should be  ment ioned  tha t  ampul s  of d i f fe ren t  con-  
s t r u c t i o n  w e r e  a lso  used  in th i s  i nves t i ga t i on ,  in p a r -  
t i c u l a r ,  a c o m p l e t e l y  h e r m e t i c  l e ad  ampul~ Although 
s o m e  of the  su l fu r  r e a c t e d  with the an~pul w a l l s ,  the  
e x p e r i m e n t a l  r e s u l t s  w e r e  c o m p l e t e l y  s a t i s f a c t o r y .  

The  mangm~in m a n o m e t e r ,  r e s i s t a n c e  ~106 o h m s ,  
was  c a l i b r a t e d  aga ins t  a s t a n d a r d  p i s t o n  n l a n o m e t e r  
(MOP-10 000) up to 10 000 kg /cm 2. The  c a l i b r a t i o n  a c -  
c u r a c y  was ~25 kg /cm 2. F o r  p r e s s u r e  m e a s u r e m e n t s  
above 10 000 kg /cm 2 the m a n o m e t e r  c a l i b r a t i o n  was  
e x t r a p o l a t e d .  The s e n s i t i v i t y  of the  m e a s u r i n g  s y s t e m  
was  1 kg /cm 2. 
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Fig .  3 

The  c o p p e r - c o n s t a n t a n  t h e r m o c o u p l e s  w e r e  c a l i -  
b r a t e d  to 220 ~ C with  an a c c u r a c y  of 0 . 1  ~ [7]. The 
t h e r m o c o u p l e  c a l i b r a t i o n  c u r v e s  w e r e  e x t r a p o l a t e d  to 
280 ~ C; th i s  m a y  c a u s e  an e r r o r  not  g r e a t e r  than 0 .3  ~ 
at  280 ~ C. Read ings  ob ta ined  with  the  two t h e r m o c o u -  
p l e s  did  not  d i f f e r  by  m o r e  than 0 . 1  ~ It should  be  no t -  
ed tha t  the  m a j o r i t y  of the  e x p e r i m e n t s  w e r e  c a r r i e d  
out  u s ing  only  t h e r m o c o u p l e  8 (Fig .  1). 
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The melting point of sulfur under pressure  was mea-  
sured in the following way. The pressure  was raised 
to a predetermined value m~d heating conunenced. 
When the chamber temperature was 7 " - 1 0  below the 
melting point at that p ressure ,  a constant heating rate 
of -0.2"-0.3" per  minute was imposed. Subsequently, 
thermocouple m~d manometer  readings were taken 
every tnvo minutes. The onset of melting was indicated 
by an increase in the rate of pressure  increase. 

This method was used in several cx3)eriments to 
determine the melting temperature of tin at p ressures  
f rom 2500 to 8000 kg/cm2; sat isfactory agreement with 
l i terature values [8,9] was obtained. 
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Two grades of sulfur were used: "extra pure,"  
99. 999% purity,  and "pure" stick sulfur, 99.6(}i: purity. 
However, the experimental resutts  were pract ical ly 
the sm~e with both forms.  

The experiments covered the p ressu re  range from 
1700 to 11 000 kg/cm2; the results  are  given in the ta-  
ble m~d in Fig. 3 (filled circles).  The results  obtained 
by Tammann (open circles) and RSse mid Miiggc 
(crossed circles) are also shown in Fig. 3. To the 
right of the double lines in the table are given values 
of the melting point taken from the smooth curve in 
Fig. 3. The curve obeys Simon's equation up to 11 000 
kg/cm 2, with constants a = 650 kg/cm' ,  b = -3090,  
m ~ d c = 2 . 9 3 .  

The deviation of the experimental points f rom the 

smooth curve averages not more than +0.9 ~ As a 
check, Debye crystal logrmns were taken of the origi-  
nal sulfur and of sulfur melted and recrystal l ized under 
pressure .  They were identical. 

In conclusion, the authors thmfl~ D. S. Mirinskii 
for his advice and interest, 
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