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NOTES 

13  SYNTHESIS OF ACETYLENE- C2 

Danie l  K. Hsu*, Michael I). Freeberg  and Richard  W. 
Duer s t ,  Department o f  Chemistry,  U n i v e r s i t y  of 
Wisconsin-Eau Claire,  Eau Claire,  W I  54701 

SUMMARY 

The p r e p a r a t i o n  of a ~ e t y l e n e - ~ ~ C ~  from ca lc ium and 
amorphous carbon-13 by way of t h e  i n t e r m e d i a t e  
ca l c ium carb ide- I3C2 is  d e s c r i b e d .  

Key Words: Acety lene-  1 3 C 2 ,  ca lc ium carbide-13C2, carbon-13C 

An e f f i c i e n t  procedure  f o r  t h e  p r e p a r a t i o n  of acetylene-”Cz h a s  been 

developed .  T h i s  p rocedure  i s  based on t h e  h i s t o r i c a l  method f o r  t h e  s y n t h e s i s  

2 of ca l c ium c a r b i d e  from amorphous carbon,’ r a t h e r  t han  from barium c a r b o n a t e .  

Advantages of t h i s  method are t h a t  i t  is  e f f i c i e n t ,  s imp le ,  and produces  good 

y i e l d s .  The c o s t  f o r  p r e p a r i n g  en r i ched  a c e t y l e n e  is  c u r r e n t l y  a t  l e a s t  a 

f a c t o r  of f i v e  less than  pu rchas ing  i t  d i r e c t l y .  S ince  a wide v a r i e t y  of 

carbon-13 enr ichments  is  commerc ia l ly  a v a i l a b l e  f o r  amorphous ca rbon ,  a v a r i e t y  

of a c e t y l e n e  enr ichments  may b e  p repa red .  

The p r e p a r a t i o n  of C a I 3 C 2  from ca lc ium and amorphous carbon-13 u t i l i z e s  a 

s t ee l  t u b e ,  t h r e e  i n c h e s  long  and t h r e e - e i g h t h s  of a n  i n c h  i n  d i a m e t e r ,  t h readed  

a t  b o t h  ends  and f i t t e d  w i t h  caps .  A f t e r  0.15 grams of amorphous carbon-13 

(Prochem) are p laced  i n t o  t h e  tube ,  i t  i s  packed t i g h t l y  w i t h  approximate ly  

one gram of r eagen t  g r a d e  ca lc ium metal i n  t h e  form of one-e ighth  i n c h  s h o t .  

The t u b e  i s  then  capped and shaken t o  i n s u r e  m i x t u r e  o f  carbon-13 and ca lc ium 

m e t a l .  

t a i n i n g  a b r i g h t  o range  c o l o r  f o r  approximate ly  f i v e  minu tes .  

t a i n i n g  ca lc ium carbide-I3C2 is  then  a l lowed t o  c o o l .  

The r e a c t i o n  v e s s e l  i s  t h e n  hea ted  w i t h  a t o r c h ,  w i t h  t h e  tube  main- 

The t u b e  con- 
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P r e p a r a t i o n  of  t h e  a c e t y l e n e  from t h e  c a l c i u m  c a r b i d e  i s  accompl ished  

u t i l i z i n g  a 500 m l  3-neck round bot tom f l a s k  equipped  w i t h  a m a g n e t i c  s t i r r i n g  

b a r ,  a ground g l a s s  s t o p p e r ,  an a d d i t i o n  f u n n e l  c o n t a i n i n g  water, and a n  a d a p t e r  

c o n n e c t e d  t o  a h i g h  vacuum s y s t e m  equipped  w i t h  two a d j a c e n t  U t r a p s .  The f i r s t  

U t r a p  i s  immersed i n  an e t h a n o l  b a t h  c o o l e d  t o  -100°C w i t h  l i q u i d  n i t r o g e n  and 

i s  used  t o  s e p a r a t e  t h e  water f rom t h e  g e n e r a t e d  a c e t y l e n e .  The second t r a p  i s  

immersed i n  a l i q u i d  n i t r o g e n  b a t h  f o r  t h e  c o l l e c t i o n  of  t h e  a c e t y l e n e -  13 c2. -., 
The t u b e  c o n t a i n i n g  Cal’C i s  p l a c e d  i n s i d e  t h e  f l a s k  a f t e r  t h e  c a p s  are 2 

removed. The t u b e  i s  p o s i t i o n e d  s u c h  t h a t  o n e  of t h e  open  e n d s  of  t h e  t u b e  i s  

d i r e c t l y  below t h e  o u t l e t  o f  t h e  a d d i t i o n  f u n n e l ,  t h u s  e n a b l i n g  t h e  w a t e r  t o  

d r i p  d i r e c t l y  o n t o  t h e  c a l c i u m  c a r b i d e .  A s m a l l  p o r t i o n  of  g l a s s  wool a i d s  i n  

m a i n t a i n i n g  t h e  c o r r e c t  p o s i t i o n  of  t h e  t u b e  i n  t h e  f l a s k .  Water i s  s l o w l y  

added from t h e  a d d i t i o n  f u n n e l  t o  t h e  r e a c t i o n  vessel u n t i l  t h e  steel t u b e  i s  

c o m p l e t e l y  submerged. The m i x t u r e  i s  b r i e f l y  s t i r r e d  u n t i l  t h e  g e n e r a t i o n  of 

ace ty lene- I3C is comple te .  The a c e t y l e n e - I 3 C  is  c o l l e c t e d  i n  the second U 

t r a p  of t h e  vacuum sys tem.  

2 2 

The y i e l d ,  b a s e d  on  t h e  a c e t y l e n e  produced ,  is  u s u a l l y  w e l l  o v e r  s e v e n t y -  

f i v e  p e r c e n t .  O v e r a l l  y i e l d s  above  n i n e t y  p e r c e n t  h a v e  been  o b t a i n e d .  T h i s  

p r o c e d u r e  h a s  been  r o u t i n e l y  used  f o r  t h e  p r e p a r a t i o n  of  s m a l l  amounts of 

e n r i c h e d  a c . e t y l e n e .  
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