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ABSTRACT 

A p r e l i m i n a r y  s tudy of t h e  thermal s t a b i l i t y  of HNS i n  DMF, a t  both 
ambient (21  C) and 120 C, has shown t h a t  the  s o l u t e  i s  decomposed i n  
DMF. A d d i t i o n a l  work t o  e s t a b l i s h  the r a t e  o f  decomposit ion i n  the  
temperature range o f  processing (90 t o  110 C) i s  underway a t  t h i s  t ime. 
NMR spec t ra l  a n a l y s i s  through peak i n t e g r a t i o n  i s  employed t o  moni tor  
t h e  system. 

D I S C U S S I O N  

To s tudy  the  thermal s t a b i l i t y  of HNS i n  DMF ( t h e  s i t u a t i o n  occu r r i ng  i n  
t he  r e c r y s t a l  1  i z a t i o n l p u r i  f i c a t i o n  process),  sa tura ted  so lu t i ons  o f  
these two m a t e r i a l s  were i so the rma l l y  aged a t  21 C and a t  120 C f o r  
extended per iods  o f  t ime. Samples were p e r i o d i c a l l y  removed and analyzed 
i n  a r o u t i n e  manner on a Varian HA-100, employing spec t ra l  peak i n t e -  
g r a t i o n  techniques. 

Saturated s o l u t i o n s  o f  HNS (Sandia Lo t  15-62-5) i n  deuterated DMF (d-7, 
Merck, 99.5 atom percent ) ,  were p laced i n  standard 5 mm NMR sample 
tubes, and p laced i n  a Kontes NMR sample concentrator  maintained a t  120 
C. A second s e t  o f  samples was i so the rma l l y  aged a t  room temperature i n  
t he  NMR l a b o r a t o r y  ( 2 1  C). The i n d i v i d u a l  samples were al lowed t o  
i s o t h e r m a l l y  age p r i o r  t o  a d d i t i o n  of TMS ( i n t e r n a l  l o c k )  t o  t he  sample 
f o r  ana lys i s .  

NMR analyses o f  t h e  i so the rma l l y  aged so lu t i ons  are  based on the  i n t e -  
g r a t i o n  o f  t h e  HNS aromat ic  protons ( Q  924 Hz) and the formyl p ro ton  o f  
t he  d-7 DMF (803 Hz). F ig .  1 conta ins the  spectra o f  the  21 C system, 
a t  18 Isour-s and a t  280U hours. The peak a t  725 Hz i s  due t o  the  HNS 
e thy lene protons.  The deutero d imethyl  doub le t  i s  seen a t  approximately 
280 Hz. The peak a t  approximately 340 Hz i s  due t o  water. V isual  
i n s p e c t i o n  o f  t h e  spec t ra  shows the  r a t h e r  obvious d e c l i n e  o f  t he  
aromat ic  and o l e f i n i c  p ro ton  peaks of HNS, r e l a t i v e  Lu l;he formyl  peak 
of DMF. I n t e g r a t i o n  curves are  n o t  presented on the  spectra, as the  
i n t e g r a t i o n s  a r e  ob ta ined through d i g i t a l  p r i n t o u t .  The concent ra t ion  
o f  HNS i n  the  21 C system decreased from 12.6 mg/m~, t o  10.6 mg/ma a t  
2800 hours. 

I n  t h e  120 C system (F ig .  2), the  HNS concent ra t ion  has decreased from 
12.6 mg/ma t o  1.3 mg/ma a t  90 hours. A t  120 hours, t he re  i s  no spec t ra l  
i n d i c a t i o n  f o r  t h e  presence o f  HNS i n  the  system, bear ing i n  mind i nhe ren t  
s e n s i t i v i t y  1 i m i  t s  of t he  inst rument .  

As t h i s  study was o f  an exp lo ra to ry  na ture  t o  determine i f  HNS i s ,  i n  
f a c t ,  decomposed i n  DMF, t h e  fo rego ing  data must be considered somewhat 
e m p i r i c a l  i n  nature.  What the  decomposit ion product  ( s )  may be under 
these c o n d i t i o n s  (21, 120 C )  i s  con jec ture  b u t  t he  HNS/DMF system, when 
heated t o  149 C, produces a t a r - l i k e  polymer ic  substance (F ig .  3).  
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F i g  1. HA-100 Spect ra  o f  HNSIDMF S o l u t i o n s  ( 2 1  ,C) 
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COMMENTS 

Because the temperature range of practical in te res t  i s  near' 104 to  105 C . i 
(suggested recrystal  1 ization process temperature), a controlled study of 
the HNSIDMF system a t  90, 100, and 110 C i s  underway to determine the \ 

actual ra te  of decomposition of the material. 




