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MICRO-DISTILLATION OF ORGANIC LIQUIDS 

1 2 
Kenn E. Harding and Robin B.  Kinnel 

Departments of Chemistry 
Texas ALM University,  College S ta t ion ,  Texas 77843 and 

Hamilton College, Clinton, New York 13323 

Bulb-to-bulb (Kugelrohr) d i s t i l l a t i o n  using an air  oven is  a w e l l -  

known laboratory t e ~ h n i q u e . ~  An obvious extension of t h i s  procedure t o  

small samples involves use of Pyrex tubing without bulbs. 

modified t h i s  technique fu r the r  f o r  use with samples of 1OOug t o  10 mg by 

preparing d i s t i l l a t i o n  tubes from Pasteur-type disposable p ipe t s  .4 

procedure i s  usefu l  f o r  p u r i f i c a t i o n  of small samples f o r  elemental o r  

s p e c t r a l  ana lys i s .  

W e  have 
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sec t ion  t o  be placed i n  sec t ion  t o  adapter 

oven be cooled tubing t o  
vacuum system 

Cross-sectional View of Assembled D i s t i l l a t i o n  Apparatus 

The l a r g e  end of a Pasteur p ipe t  i s  sea led  and t h e  sample t o  be 

d i s t i l l e d  is introduced as a so lu t ion  i n  a v o l a t i l e  so lvent  through t h e  

open cap i l l a ry  end with a long syr inge  needle o r  a very f i n e  c a p i l l a r y ,  

The so lvent  is  then removed by warming on a steam bath  o r  by using a 
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K. E. HARDING AND R. B. KINNEL 

flow of n i t r o g e n  through a needle  o r  c a p i l l a r y  i n t o  t h e  sample chamber. 

I n  t h i s  manner t h e  sample 

For d i s t i l l a t i o n s  a t  

d i s t i l l i n g  tube  i s  p laced  

similar a i r  oven wi th  t h e  

i s  concent ra ted  i n  t h e  s e a l e d  end of t h e  p i p e t .  

a tmospheric  p r e s s u r e  t h e  l a r g e  end of t h e  

5 h o r i z o n t a l l y  i n  t h e  "Kugelrohr" oven o r  a 

c a p i l l a r y  end ex tending  o u t  of t h e  oven. A 

p o r t i o n  of t h e  c a p i l l a r y  n e a r  t h e  oven i s  cooled with a wick of g l a s s  wool 

s a t u r a t e d  w i t h  acetone.  The oven temperature  is i n c r e a s e d  u n t i l  t h e  

sample s lowly d i s t i l l s  i n t o  t h e  c a p i l l a r y .  

f o r  microanlys is ,  t h e  c a p i l l a r y  end of  t h e  tube  is s e p a r a t e d  from t h e  

l a r g e  end,  t h e  end of t h e  c a p i l l a r y  i s  s e a l e d  and t h e  c a p i l l a r y  i s  

c e n t r i f u g e d  t o  c o l l e c t  t h e  d i s t i l l a t e  i n  one end. 

For samples t o  b e  submit ted 

F o r  d i s t i l l a t i o n s  a t  reduced p r e s s u r e  t h e  c a p i l l a r y  end of t h e  tube 

must be connected t o  a vacuum system. We found t h e  a d a p t e r  used t o  f i l l  

and empty d isposable  micropipe ts6  t o  be i d e a l  f o r  t h i s  purpose. 

rubber  adapter  s l i d e s  e a s i l y  over  t h e  c a p i l l a r y  end of t h e  d i s t i l l i n g  

tube forming a vacuum-tight seal ( a  smal l  amount of vacuum grease  may b e  

used t o  i n s u r e  a t i g h t  s e a l ) ,  and t h e  g l a s s  end of t h e  a d a p t e r  connects  

d i r e c t l y  t o  t h e  rubber  t u b i n g  of t h e  vacuum system ( s e e  diagram above). 

For a i r - s e n s i t i v e  compounds t h e  c a p i l l a r y  end of t h e  d i s t i l l i n g  tube  may 

be s e a l e d  under vacuum, and t h e  e n t i r e  tube  submit ted t o  t h e  a n a l y s t  a f t e r  

c o n c e n t r a t i o n  of t h e  sample i n  t h e  c a p i l l a r y  end,  

The 
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P a s t e u r  d i sposable  p i p e t e s  may b e  purchased from any major chemical 
supply company. 
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MICRO-DISTILLATION OF ORGANIC LIQUIDS 

5 .  A t h e r m o s t a t i c a l l y - c o n t r o l l e d  Kugelrohr oven made by Buchi Ins t ruments  
(Switzer land)  is marketed by Rinco Instrument Company, b u t  a s e l f -  
c o n s t r u c t e d  a i r  oven is s a t i s f a c t o r y  f o r  m o s t  d i s t i l l a t i o n s .  

The a d a p t e r s  used w i t h  Drummond "Microcaps" made by Drumond 
S c i e n t i f i c  Co. were found t o  work v e r y  w e l l .  

F i e s e r  and F i e s e r  have r e c e n t l y  d e s c r i b e d  a similar method f o r  
s e a l i n g  an evacuated mel t ing  p o i n t  c a p i l l a r y  u s i n g  an a d a p t e r  pre-  
pared from a rubber  vaccine s t o p p e r :  L. F. F i e s e r  and M. F i e s e r ,  
"Reagents f o r  Organic  Synthes is , "  John Wiley, New York, 1967, p.  241. 

The methods d e s c r i b e d  h e r e i n  were developed i n  t h e  l a b o r a t o r i e s  of 
P r o f e s s o r  W .  S. Johnson, S t a n f o r d  U n i v e r s i t y .  

6 .  

7. 

8.  
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