
CHAPTER IV
CONCLUSIONS

G ly c o la to  s ilo x an e  p o ly m e r w as  su c c e ss fu lly  sy n th e s iz e d  u sin g  
tr ie th y le n e te tra m in e  (T E T A ) as a  b ase  at a re a c tio n  tim e  o f  25  h. T h e  e ffec t o f  
T E T A  c o n c e n tra tio n , c ro s s lin k in g  re a c tio n  tim e  a n d  d io c ty l  p h th a la te  
c o n c e n tra tio n  w ere  s tud ied .

T h e  c ro ss lin k in g  p ro c e ss  w as firs t in itia te d  by  th e  e x c h an g e  o f  
E G  w ith  g ly ce ro l. T h e  re su ltin g  p ro d u c ts  w e re  th e n  c ro s s lin k e d  to  fo rm  a 
n e tw o rk - lik e  p o ly m er. T he  c ro ss lin k in g  p ro c e ss  w a s  c o n d u c te d  u n d e r  v acu u m  
at 100°c. T h e  ra n g e  o f  ce ram ic  y ie ld  ra n g e d  a p p ro x im a te ly  fro m  40 to  60 %. 
F o r T E T A  co n c e n tra tio n  o f  15 m o l%  c o n d itio n , th e  c ro ss lin k e d  p ro d u c t at each  
c ro ss lin k in g  re a c tio n  tim e  gave ce ram ic  y ie ld s  w h ic h  a re  o n ly  s lig h tly  d iffe ren t, 
in d ic a tin g  a s im ila r  s tru c tu re . W h en  T E T A  c o n c e n tra tio n s  o f  20, 25 and  30 
m o l%  w e re  e m p lo y ed , bo th  th e  T E T A  c o n c e n tra tio n  an d  th e  c ro ss lin k in g  
re a c tio n  tim e  h av e  an  effec t on th e  fo rm a tio n  o f  th e  n e tw o rk  s tru c tu re  since  
th ey  g av e  s ig n if ic a n tly  d iffe ren t ce ram ic  y ie ld s.

T h e  c ro ss lin k ed  p o ly m ers  w ere  ca s t as film s b y  a d d in g  d io c ty l 
p h th a la te  at a c o n c e n tra tio n  o f  0.5 m o l%  b e fo re  th e  c ro s s lin k in g  step . T he 
te m p e ra tu re  w h ic h  w a s  su itab le  fo r c a s tin g  w as a t ~80°c u n d e r  v a c u u m . T he 
s to ra g e  m o d u lu s  (G ')  and  loss m o d u lu s  (G " )  w e re  m e a su re d  u s in g  a  rh e o m e te r 
a t d iffe re n t te m p e ra tu re s  (from  25° to  250°C). T h e  tra n s ito n  te m p e ra tu re  o f  the  
c ro ss lin k e d  p o ly m e r w as in the  ran g e  o f  170°-200°c. T h e  c ro s s lin k e d  p o ly m e r 
w ill d e c o m p o se  at te m p era tu re  o v e r 200°c. A t so m e  c o n d itio n s , th e  o b ta in ed  
ce ra m ic  y ie ld s  w e re  slig h tly  h ig h e r th an  th e  th e o re tic a l c e ra m ic  y ie ld s  b ecau se  
o f  th e  p re se n c e  o f  w a te r  in th e  p ro d u c t w h ic h  h y d ro ly z e d  E G  an d  g lycero l
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g ro u p s in  p o ly m e r m o le c u le s  to  fo rm  S i-O -S i bo n d s. T h u s , th e  m o d u lu s  co u ld  
be  less  th a n  w h e n  th e re  w as less  S i-O -S i b o nds s in ce  o x y g e n  a to m s m a k e  th e  
p o ly m e r m o le c u le s  m o re  flex ib le . T he  o p tim u m  c o n d itio n  fo r c ro ss lin k e d  
g ly co la to  s ilo x a n e  p o ly m e r is a t T E T A  co n c e n tra tio n  o f  30 m o l%  w ith  a 
c ro ss lin k in g  tim e  o f  10 h. s in ce  it g ives the  low est c e ra m ic  y ie ld  an d  th e  h ig h e s t 
m o d u lu s  w h ic h  m e a n s  th e  c ro ss lin k e d  p o ly m er has th e  h ig h e s t s tiffn e ss  a t th is  
co n d itio n  as w ell.
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