
CONCLUSION AND RECOMMENDATIONS
CHAPTER VI

T h e p o ly m e r  m atrix  o f  th e  c o m p o s ite  w a s  c h o se n  b e tw e e n  a n ilin e  b a sed  and  
flu o r in e  b ased  b e n z o x a z in e  m o n o m e r  w h ic h  w a s  sy n th e s iz e d  from  
p a ra fo rm a ld eh y d e , a n ilin e  and  b isp h en o l A  b y  s o lv e n t le s s  m eth o d  ( in  c a se  o f  
flu o r in e  b ased  b e n z o x a z in e  m o n o m e r  the h e x a flu o r o b isp h e n o l A  w a s  u sed  in stead  o f  
b isp h en o l A ) .A n d  th e cu rin g  tem p era tu re  o f  a n ilin e  b a sed  and f lu o r in e  b ased  

b e n z o x a z in e  m o n o m e r  w ere  218°c and 2 2 7 ° c  as se e n  in D S C  th erm o gra m s. 
M ic r o w a v e  d ie le c tr ic  p rop erties  o f  a n ilin e  b a se d  b e n z o x a z in e  m o n o m e r  sh o w e d  
h ig h er  d ie le c tr ic  c o n sta n t than f lu o r in e  b a sed  b e n z o x a z in e  m o n o m e r , 6 .1 2  an d  4 .4 9 ,  
r e sp e c t iv e ly  at 1 G H z. W h ile , lo s s  tan gen t o f  b o th  b e n z o x a z in e  b ased  s h o w e d  the  
v a lu e  lo w e r  than 0 .0 3  w h ic h  id th e  a c c e p ta b le  ran g e  for h ig h  freq u en cy  a p p lica tion -  
T h u s, a n ilin e  b a sed  b e n z o x a z in e  m o n o m e r  w a s  u sed  a s  a p o ly m e r  m atr ix  in 
c o m p o s ite s . For c era m ic  p h ase , in  th is  w o rk  th e  B a ojS ro  7 TiC > 3  (B S T )  w a s  p rop o sed . 
B S T  w a s  sy n th e s iz e d  from  s o l-g e l  m eth o d  th en  c a lc in e d  at 1 0 0 0  ° c  to  o b ta in  the  
s in g le  p h a se  o f  p ero v sk ite . X R D  p attern s sh o w e d  th e a b se n c e  o f  p eak  at ( 2 0 0 ) /  (0 0 2 )  
at 2 0  =  4 6 .1 ° , that m ea n s the cry sta l structure o f  c a lc in e d  B S T  w a s  c u b ic  structure  
and B S T  p artic le  m o st ly  a g g lo m e r a te  and  u n ifo r m ly  p a rtic le  s iz e  an d  sh ap e  
d istr ib u tio n  as s h o w n  in T E M  im a g e . T h e  th erm a l s ta b ility  and s t i f fn e s s  o f  the  
c o m p o s ite s  w er e  im p ro v e  b y  th e  in cr e a s in g  o f  c e r a m ic  c o n te n t in  c o m p o s ite  w h ich  
w ere  o b se r v e d  fro m  the h ig h e r  o f  g la ss  tra n sitio n  tem p era tu re (Tg) an d  h ig h er  
d e c o m p o s it io n  tem peratu re (Tdio) o f  th e  c o m p o s ite s  (Tg and  T d io o f  the p ure p o ly m e r  
are 183°c and 2 1 5 ° c ,  r e sp e c t iv e ly  w h ile  th e  c o m p o s ite  w ith  8 0  w t%  B S T  is  21 l° c  

and 392°c, r e sp e c tiv e ly ) . F u rth erm ore, th e  m ic r o w a v e  d ie le c tr ic  p ro p er tie s  w ere  
stu d ied . T h e  in cr e a s in g  am o u n t o f  B S T  f ille r  in  c o m p o s ite s  resu lt to  h ig h er  in  
d ie le c tr ic  c o n sta n t and lo s s  ta n g en t. B y  a d d in g  8 0  w t%  (4 8  v o l% ) o f  B S T , It w a s  
sh o w e d  th e d ie le c tr ic  con sta n t a s  h ig h  as 2 2  at 1 G H z  (a b o u t three t im e s  o f  pure  
p o ly m e r ). D ie le c tr ic  con sta n t o f  th e  c o m p o s ite  w a s  w e a k ly  d e p e n d e n c e  o n  freq u en cy  
w h ile  sh o w e d  in d e p e n d e n c e  on  tem p era tu re e f fe c t . T h e  h ig h e r  lo s s  ta n g en t w a s  
sh o w e d  at h ig h  freq u en cy  (1 G H z ) w h ic h  w a s  th e  e f fe c t  o f  th e  a g g lo m e r a tio n  o f  B S T
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filler . In ord er to  im p r o v e  d ie le c tr ic  p ro p erties  o f  the c o m p o s ite s  th e  su r fa ce  
m o d if ic a t io n  m eth o d  w a s  p ro p o se d  to  m o d ify  th e  B S T  p o w d e r  b y  u s in g  3 d iffe r e n t  
c h e m ic a l reagen t su c h  as s ila n e  c o u p lin g  a g en t (3 -a m in o p r o p y l tr im e th o x y  s ila n e ) , 
p h th a lo c y a n in e  and  b e n z o x a z in e  m o n o m er . F rom  th e S E M  m icro g ra p h s s h o w e d  that 
at th e  sa m e  cera m ic  co n te n t, th e  le s s  a g g lo m e r a tio n  w a s  o b se r v e d  in  c o m p o s ite  w ith  
treated  B S T  filler . M o r e o v e r , s ila n e  c o u p lin g  a g en t c o u ld  im p r o v e  th e  d ie le c tr ic  
co n sta n t to h ig h e st  v a lu e  co m p a red  w ith  o th er  su r fa ce  treatm en t a g e n ts  d u e  to  the  
c o v a le n t  b on d s w h ic h  o ccu r  b e tw e e n  in terfa ce  o f  p o ly m e r  and  c e r a m ic  p h a se  that 
lead  to  to ta l p o la r iz a b ility  o f  th e  c o m p o s ite s  in crea se . W h ile , p h th a lo c y a n in e  and  
b e n z o x a z in e  m o n o m e r  c o n s is t  o f  aro m atic  r in g s (b u lk y  grou p ) in  th e ir  stru ctu re so , it 
c o u ld  p rev en t the B S T  c o m e  c lo s e r  and co n tr ib u te  to B S T  d e -a g g lo m e r a te  in  
p o ly m e r  m atrix  re su lt in g  in lo w e r  d ie le c tr ic  lo s s .  T h e e f fe c t  o f  fr e q u e n c y  and  
tem p era tu re  w a s  a lso  s tu d ied . It w a s  fou n d  that the d ie le c tr ic  co n sta n t an d  lo ss  
ta n gen t o f  the m o d if ie d  c o m p o s ite  in d e p e n d e n c e  w ith  fre q u e n c y  and  tem p era tu re. 
Im p lied  that at m ic r o w a v e  fr e q u e n c y  and h ig h  tem peratu re, th e  su r fa ce  treatm en t 
a g en t c a n  w o rk  w e l l .

R e c o m m e n d a t io n s
1. T h e c o m p o s ite s  sh o u ld  b e fab rica ted  a s  th in  f ilm  b y  u s in g  sp in  c o a tin g  

te c h n iq u e  w h ic h  m a y  h e lp  to red u ce  air b u b b les  in  th e  sp e c im e n .
2 . T h e m eta l sh o u ld  b e  d o p e  to B S T  cera m ic  in  ord er to im p r o v e  the  

d ie le c tr ic  p rop erties .
3 . T h e n e w  b a se d  o f  p o ly b e n z o x a z in e  w h ic h  h as c o n d u c tin g  grou p  sh o u ld  

be sy n th e s iz e .
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