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4 l0 Spruce Street, Saint Louis, MO 631005USATel: (800).521-1 06  (314). 73-51 65  Fax: (800).325-50 23 (314). 73-5157Inert gas supply and fl ushing equipmentJ o i n t  c l i p s  a r e  r e q u i r e d  t o  s e c u r e  j o i n t s  d u r i n g  �  u s h i n g  s i n c e  t h e  n i t r o g e n  p r e s s u r e  m a y  o p e n  t h e  s e a l s  o f  u n s e c u r e d  s t a n d a r d - t a p e r  j o i n t s .  O n l y  h i g h - p u r i t y ,  d r y  n i t r o g e n  f r o m  a  c y l i n d e r  w i t h  a  p r e s s u r e  r e g u l a t o r  ( a d j u s t e d  t o  3 - 5  p s i ) . s h o u l d  b e  u s e d  f o r  �  u s h i n g .  P l a s t i c  t u b i n g  c a n  b e  u s e d  t o  c o n n e c t  t h e  n i t r o g e n  l i n e  t o  a  t u b e  c o n n e c t o r  a d a p t e r  ( e q u i p p e d  w i t h  a  s t o p c o c k ) . o n  t h e  r e a c t i o n  a p p a r a t u s .  N i t r o g e n  m a y  a l s o  b e  i n t r o d u c e d  t h r o u g h  a  r u b b e r  s e p t u m  v i a  a  h y p o d e r m i c  n e e d l e  c o n n e c t e d  t o  t h e  e n d  o f  t h e  �  e x i b l e  t u b i n g  o n  t h e  n i t r o g e n  l i n e .  T h e  n e e d l e - t u b i n g  c o n n e c t o r  p r o v i d e s  a  s i m p l e  m e t h o d  f o r  a t t a c h i n g  t h e  n e e d l e  t o  t h e  t u b i n g .  W h e n  n o t  i n  u s e ,  t h i s  n i t r o g e n -�  u s h i n g  n e e d l e  s h o u l d  b e  c l o s e d  b y  i n s e r t i n g  t h e  n e e d l e  i n t o  a  s o l i d  r u b b e r  s t o p p e r  o r  s e p t a  t o  p r e v e n t  d i �  u s i o n  o f  a i r  i n t o  t h e  n e e d l e  w h e n  t h e  n i t r o g e n  i s  t u r n e d  o �   ( F i g . 2 ) . S e p t u m  i n l e t  g l a s s w a r e L a r g e  r u b b e r  s e p t a  m a y  b e  u s e d  t o  c a p  f e m a l e  j o i n t s .  H o w e v e r ,  t h e  u s e  o f  6  m m  s e p t a  a n d  9  m m  o . d . / 6  m m  i . d .  m e d i u m - w a l l  g l a s s  s e p t u m  i n l e t s  i s  p r e f e r r e d .  T h e  s m a l l  r u b b e r  s e p t u m  p r o v i d e s  a  m o r e  p o s i t i v e  r e s e a l  a f t e r  p u n c t u r e  a n d  a l l o w s  l e s s  r u b b e r  t o  b e  i n  c o n t a c t  w i t h  o r g a n i c  v a p o r s  i n  t h e  r e a c t i o n  v e s s e l .  W i t h  t h e  r e c o m m e n d e d  m e d i u m - w a l l  t u b i n g ,  t h e  6  m m  s e p t u m  n o t  o n l y  �  t s  t h e  i n s i d e  d i a m e t e r  o f  t h e  g l a s s  t u b e  b u t  a l s o  �  t s  s n u g l y  o v e r  t h e  o u t s i d e  w h e n  t h e  t o p  i s  f o l d e d  o v e r  ( F i g .  3 ) .  T h e  g l a s s  s e p t u m  i n l e t  c a n  b e  b u i l t  i n t o  

t h e  r e a c t i o n  �  a s k   ( F i g .  4 )  o r  p l a c e d  o n  a n  a d a p t e r  ( F i g .  5 )  f o r  u s e  w i t h  

u n m o d i �  e d  g l a s s w a r e .  T h e  r u b b e r  s e p t u m  m a y  b e  s e c u r e d  i n  p l a c e  a s  s h o w n  i n  F i g .  3 .  w i t h  a  n y l o n  W r a p - i t  T i e .  H o w e v e r ,  i f  t h e  6  m m  s e p t u m  i s  p r o p e r l y  �  t t e d  t o  9  m m  m e d i u m - w a l l  t u b i n g ,  t h e  t i e s  m a y  n o t  b e  n e e d e d  u n l e s s  h i g h  p r e s s u r e s  ( > 1 4  p s i ) . a r e  e x p e c t e d . B u b b l e r s  f o r  p r e s s u r e  e q u a l i z a t i o n T o  m a i n t a i n  a n  a i r - t i g h t  s y s t e m  t h e  r e a c t i o n  v e s s e l  m u s t  b e  v e n t e d  t h r o u g h  a  m e r c u r y  o r  m i n e r a l  o i l  b u b b l e r .  D r y i n g  t u b e s  w i l l  n o t  p r e v e n t  o x y g e n  f r o m  e n t e r i n g  t h e  s y s t e m .  A t  a l l  t i m e s  d u r i n g  t h e  r e a c t i o n ,  t h e  s y s t e m  s h o u l d  b e  u n d e r  a  s l i g h t  p o s i t i v e  p r e s s u r e  o f  n i t r o g e n  a s  v i s u a l l y  i n d i c a t e d  b y  t h e  b u b b l e r .  F i g .  6  i l l u s t r a t e s  a  s u i t a b l e  b u b b l e r .  

A  p r e s s u r e  r e v e r s a l  m a y  c a u s e  t h e  l i q u i d  i n  t h e  b u b b l e r  t o  b e  d r a w n  i n t o  t h e  r e a c t i o n  v e s s e l .  T h e  e n l a r g e d  h e a d  s p a c e  i n  t h e  b u b b l e r  w i l l  m i n i m i z e  t h i s  d a n g e r .  H o w e v e r ,  i f  a  l a r g e  p r e s s u r e  r e v e r s a l  o c c u r s ,  a i r  w i l l  b e  a d m i t t e d  i n t o  t h e  r e a c t i o n  v e s s e l .  T h e  T - t u b e  b u b b l e r  s h o w n  c a n  b e  u s e d  t o  p r e v e n t  t h i s  p r o b l e m  b e c a u s e  n i t r o g e n  p r e s s u r e  c a n  b e  i n t r o d u c e d  i n t e r m i t t e n t l y  t h r o u g h  t h e  s e p t u m  i n l e t .  T h e  p r o b l e m  c a n  b e  c o m p l e t e l y  e l i m i n a t e d  b y  a  s l o w  a n d  c o n t i n u o u s  n i t r o g e n  �  o w . S y r i n g e  t r a n s f e r  t i p s S m a l l  q u a n t i t i e s  ( u p  t o  5 0  m L )  o f  a i r - s e n s i t i v e  r e a g e n t s  a n d  d r y  s o l v e n t s  m a y  b e  t r a n s f e r r e d  w i t h  a  s y r i n g e  e q u i p p e d  w i t h  a  1 - 2  f t  l o n g  n e e d l e .  T h e s e  n e e d l e s  a r e  u s e d  t o  a v o i d  h a v i n g  t o  t i p  r e a g e n t  b o t t l e s  a n d  s t o r a g e  �  a s k s .  T i p p i n g  o f t e n  c a u s e s  t h e  l i q u i d  t o  c o m e  i n  c o n t a c t  w i t h  t h e  s e p t u m  c a u s i n g  s w e l l i n g  a n d  d e t e r i o r a t i o n  o f  t h e  s e p t a ,  a n d  s h o u l d  t h e r e f o r e  b e  a v o i d e d .  

F i g .  . 2  N i t r o g e n - fl  u s h i n g  n e e d l e F i g .  3 .  U s e  o f  s e p t u m  i n l e t F i g .  4 .  F l a s k  w i t h  s e p t u m  i n l e tF i g .  5   S e p t u m  i n l e t  a d a p t e rF i g .  3 a F i g .  3 b F i g .  3 c
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Equipment cleanup
Clean-up of equipment that has been used to transfer air-sensitive 
reagents must not be taken lightly. Since many of these reagents 
react violently with water, � res are a potential hazard. 

Empty Sure/Seal bottles – the crown cap and liner of an empty 
Sure/Seal bottle should be carefully removed and the open bottle 
left in the hood to allow the last traces of reactive reagent to be 
slowly air-hydrolyzed and oxidized. After at least a day, the inorganic 
residue can be rinsed out with water. Empty storage bottles and 
storage � asks should be treated similarly. Air-hydrolysis in a hood 
is appropriate only for the last traces of material that remain after 
a Sure/Seal bottle has been emptied as completely as possible 
via syringe or double-ended needle transfer. The Aldrich Catalog/
Handbook or material safety data sheets should be consulted for 
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Labware for Handling Air-Sensitive 
Solvents and Reagents
A wide range of Labware products are available from Sigma-Aldrich 
for performing the techniques referenced in this technical bulletin. 
A sampling of these products are listed below. For additional 
products and ordering information, see the Sigma-Aldrich Labware 
Catalog or visit our website at sigma-aldrich.com/labware.

BUBBLERS
For safe pressure equalization during material transfers or reactions.

In-line bubbler  

Use with oil or mercury, 5-7 mL. For monitoring gas evolution rate or 
rate of � ow, or for closing o�  a reaction vessel from the atmosphere.  
Cat. No. Z101214

SYRINGES, FITTINGS, AND NEEDLES 
For transferring air-sensitive solvents and reagents.

Micro-Mate™ hypodermic syringes
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