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INEXPENSIVE STEEL REACTION VESSELS AND 
ACCESSORIES FOR ORGANIC REACTIONS 

E .  J. Eisenbraun and H. Hall 
Department of Chemistry, Oklahoma S t a t e  University 

S t i l l w a t e r ,  Oklahoma 74074 

1 

The use of pyrophoric and o the r  hazardous ,mater ia l s  i n  la rge-sca le  

labora tory  synthes is  requi res  s a f e  and e f f e c t i v e  equipment. 

t o r s  are p re fe rab le  because of t he  p ro tec t ion  they a f fo rd  aga ins t  acci-  

den ta l  breakage and sudden r e l ease  of p o t e n t i a l l y  explosive ma te r i a l s .  

The inexpensive steel  vesse l s  described by Hoehn and Johnston' i s  a major 

s t e p  i n  overcoming t h i s  need s ince  t h e i r  modification i s  easy. 

unable t a  use the  ves se l s  a s  described s ince  s t i r r i n g  w a s  e s s e n t i a l .  Our 

modifications provided the  11-1. vessel3a shown i n  the  accompanying f igu re ,  

which is  designed t o  accommodate an explosion-proof E-2 Vibromixer. 

This change necess i t a t ed  addi t ion  of a r ing  clamp t o  secure  the  gas-tight 

Teflon and Neoprene rubber sandwich which serves a s  a d i a p h r a n ~ . ~ ~  

vessel3b of s i m i l a r  design was a l s o  constructed and i t s  opera t ion  was 

equal ly  s a t i s f a c t o r y .  Our modifications included i n s t a l l a t i o n  of two 

35/25 s t a i n l e s s  steel  sockets5 on the  shoulders of the  vesse ls .  

Metal reac- 

We were 

4a 

A 22-1. 

These 

serve  as  po r t s  f o r  an addi t ion  funnel 'and a r e f l u x  condenser. 

accomplished by immersing the  vessel i n  water, ice-salt o r  Dry Ice. 

ing  is done with a water ba th ,  added c i r c u l a r  s t r i p  heaters '  o r  a blanket 

hea t ing  mantle.7 The cons t ruc t ion  of the  multi tube,  s t a i n l e s s  s teel  con- 

denser completed the  apparatus and reduced t h e  hazard assoc ia ted  with 

acc iden ta l  in t roduct ion  of water from a cracked g l a s s  condenser. 

Cooling i s  

Heat- 

We have used t h e  described appara tus  e f f e c t i v e l y  i n  r eac t ions  involv- 

ing several type8 of metal hydrides,  aluminum a lkyla ,  Grignard reagente,  
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hydrazine and a l k a l i  (Wolff-Kishner) ,8 and a l k a l i n e  h y d r o l y s i s .  

of a c i d i c  reagents  which may a t t a c k  t h e  v e s s e l s  i s  avoided. 

The use 

Hoehn and Johnston' s t a t e  t h a t  i n s t a l l a t i o n  of a s i g h t - g l a s s  d i d  n o t  

We have no good s o l v e  t h e  problem of viewing t h e  i n t e r i o r  of t h e  v e s s e l .  

s o l u t i o n  t o  t h i s  design problem, b u t  we  have s u c c e s s f u l l y  monitored t h e  

temperature  wi th  a thermocouple and pyrometer.' Reflux may b e  observed 

by in t roducing  a g l a s s  a d a p t e r ,  f i t t e d  w i t h  an  O-ring j o i n t , "  between 

t h e  steel  condenser and t h e  steel v e s s e l .  

We thank t h e  Research Foundation, Oklahoma S t a t e  Univers i ty ,  f o r  

support  of t h i s  work. 
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diaphram. 

Avai lab le  from Kontes Glass Co., Vineland, N.  J. 08360. 

S t r i p  h e a t e r s ,  750 watts, 1.5-in. width,  Type SE, Monel s h e a t h ,  25.5- 
i n .  l ength ,  curved i n t o  a complete c i rc le  w i t h  ends touching and 
te rmina ls  o u t s i d e  of curva ture ,  f o r  11-1. v e s s e l .  S i m i l a r  1000-watt 
s t r i p  h e a t e r s  38.5 i n c h e s  i n  l e n g t h  are used w i t h  t h e  22-1. v e s s e l .  
E . L .  Weigand Co., P i t t s b u r g h ,  Pa.. 15208. 

Glas-Col Apparatus Co., Terre Haute, Ind: 47802. 

We c o r r e c t e d  t h i s  

E. J. Eisenbraun and H. H a l l ,  Chem. Ind. (London), 1535 (1.970). 

Avai lab le  from Assembly Products ,  Inc . ,  Chester land,  Ohio 44026. 

(10) An O-ring j o i n t  a v a i l a b l e  from West Glass Corp., South E l  Monte, 
C a l i f .  91731, is e s s e n t i a l  t o  overcome unequal expansion o r  contrac-  
t i o n  of g l a s s  and metal. 
an O-ring j o i n t .  

The dropping f u n n e l  should b e  f i t t e d  w i t h  
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