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A pressure system capable of maintaining reaction vol- 

umes at pressures of 1-8 Kbar was required because previously 

reported systems' have a variety of flaws: 

1. They required elaborate pumping apparatus for attain- 

ing the required pressure and are therefore, expensive. 

2. Large reaction volumes could not be employed. 

3 .  The system utilized a gas-pressurized reaction ves- 

sel , thus introducing safety considerations. 

We now report a high pressure system which is mechanically 

simple, inexpensive to build, safe, and which can be used with 
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Figure 1. Schematic of High Pressure System 
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Figure 2. Reaction Vessel 

glass plug heat shrinkable tef lon tubing 
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s y n t h e t i c a l l y  s i g n i f i c a n t  volumes of r e a c t a n t s .  

A schematic  of' t h e  system is  p resen ted  i n  F ig .  1 and con- 

sists of a r e i n f o r c e d ,  steel  chamber which i s  p r e s s u r i z e d  by 

a hydrau l i ca l ly -d r iven  p i s t o n  us ing  unsupported area seals .  A 

smaller hydrau l i c  device  d r i v e s  t h e  p i s t o n  (Cas tor  o i l  is em-  

ployed as  t h e  h igh  p res su re  medium). Reaction p r e s s u r e s  a r e  

measured i n d i r e c t l y  by measuring t h e  p r e s s u r e  genera ted  i n  t h e  

smaller hydrau l i c  device  which has been c a l i b r a t e d .  This  in -  

d i r e c t  method a l l e v i a t e s  t h e  need f o r  an expensive,  u l t r a  h igh  
L pres su re  gauge. An a d d i t i o n a l  problem encountered concerned 

t h e  s e p a r a t i o n  of t h e  chemical r e a c t a n t s  from t h e  p r e s s u r i z i n g  

f l u i d .  A v a r i e t y  o f  r e a c t i o n  c o n t a i n e r s  were i n v e s t i g a t e d  

such as m e t a l ,  t e f l o n ,  polymeric subs tances  and w e r e  found t o  

be d e f i c i e n t .  The c o n t a i n e r  does n o t  have t o  wi ths tand  tre- 

mendous p r e s s u r e s  s i n c e  t h e  surrounding environment i s  i soba r -  

i c ,  b u t  must  be capable  of c o n t r a c t i n g  and expanding dur ing  

t h e  r e a c t i o n .  F i n a l l y  t h e  c o n t a i n e r  has  t o  be i n e r t  t o  an  

assor tment  of o rgan ic  r eagen t s .  I t  w a s  found t h a t  a s imple 

c o n t a i n e r  can be made from a l e n g t h  of hea t -shr inkable  Teflon 

tub ing  ( A c e  Glass C o . )  of an a p p r o p r i a t e  d iameter  and l e n g t h  

t o  accomodate t h e  volume of reactants ,  plugged a t  each  end 

wi th  a s m a l l  s e c t i o n  of s o l i d  g l a s s  rod (F ig .  2 ) .  Care is  

taken t o  remove g a s  bubbles a f t e r  t h e  r e a c t i o n  mixture  has  

been in t roduced .  This  system has never  f a i l e d  even under con- 

d i t i o n s  as extreme as 75O/8 Kbar/48 h r s .  
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