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A P P E N D I C E S

A p p e n d ix  I  ะ T h e  S ta n d a r d  S o lu t io n  fo r  A A S

S o d iu m  c h lo rid e  9 9 .9 9 %  w as u se d  fo r p re p a ra tio n  s ta n d a rd  so lu tio n . 
T h e  2 .5 4 2  g  o f  d rie d  N a C l w as  d isso lv ed  in  w a te r  an d  d ilu te d  to  1 lite r  to  g iv e  
1000  p g /m l o f  N a  io n  s to c k  so lu tio n . T h e  s ta n d a rd  so d iu m  so lu tio n  o f  4 0  p p m  
w a s  p re p a re d  b y  d ilu tio n  10 m l o f  s to c k  so lu tio n  in to  2 5 0  m l o f  v o lu m e tr ic  
fla sk . T h is  4 0  p p m  o f  so d iu m  s ta n d a rd  so lu tio n  w a s  d ilu te d  to  10 a n d  8 p p m  
b y  d ilu tio n  25 m l o f  4 0  p p m  in to  100 m l o f  v o lu m e tr ic  f la sk  an d  10 m l o f  40  
p p m  in to  50  m l o f  v o lu m e tr ic  fla sk , re sp e c tiv e ly . T h ese  tw o  s ta n d a rd  so lu tio n s  
o f  8 a n d  10 p p m  w e re  u se d  fo r p re p a ra tio n  o f  0 .4 , 0 .8  a n d  1 p p m  s ta n d a rd  
so lu tio n  th a t  u se d  fo r p re p a ra tio n  th e  c a lib ra tio n  cu rv e . T h e  e x a m p le  o f  
c a lib ra tio n  c u rv e  sh o w  in  th e  F ig u re  1.1.

F ig u r e  1.1 T h e  c a l ib r a t io n  c u r v e  o f  s ta n d a r d  s o d iu m  s o lu t io n  o f  A A S .
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S am p le  s o lu tio n  w as  tak en  fro m  th e  su p e rn a ta n t p a r t  in  th e  p re p a ra tio n  
o f  O M O M . T h is  so lu tio n  w as  d ilu ted  in to  1000 tim es  an d  u se d  it as sa m p le  
so lu tio n  in  A A S .

T h e  p e rc e n ta g e  o f  N a + ion  e x c h a n g e d  in  O M O M  w a s  c a lc u la te d  b y  th e  
fo llo w in g  e q u a tio n .

„ T . . 1 1 A m o u n t o f  N a + ion  in  th e  so lu tio n  ( f ro m  A A S )%  N a  io n  e x c h a n g e d  =  --------- ------------------------  —- ------------: ' ------- xioo
W e ig h t o f  m o n tm o rillo n ite  X 119e
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A p p e n d ix  I I  ะ T G A  T h e r m o g r a m s  o f  C h a r a c t e r iz a t io n  o f  V a r io u s
t y p e s  o f  O r g a n ic a l ly  M o d if ie d  M o n t m o r i l lo n i t e  
( O M O M )

F ig u r e  IL  1 T G A  t h e r m o g r a m s  o f  (a )  C A P R O , (๖ )  M O M _ C A P R O  a n d  
( c )  m o n t m o r i l lo n i t e .

F ig u r e  I I .2  T G A  t h e r m o g r a m s  o f  (a )  A N D  A D , (b )  M O M A N D A D  a n d  
( c )  m o n t m o r i l lo n i t e .
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F ig u r e  I I .3  T G A  t h e r m o g r a m s  o f  (a )  P H E N , (b )  M O M  P H E N  a n d  (c )  
m o n t m o r i l lo n i t e .

F ig u r e  I L 4  T G A  t h e r m o g r a m s  o f  (a )  T M A N , (b )  M O M  T M A N  a n d  (c )  
m o n t m o r i l lo n i t e .
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A p p e n d ix  I I I  ะ T r a n s m is s io n  E le c tr o n  M ic r o g r a p h s  o f  P o ly b e n z o x a z in e  
C o m p o s i t e  F ilm s

F ig u r e  I I I . I  T r a n s m is s io n  e le c t r o n  m ic r o g r a p h s  o f  p o ly b e n z o x a z in e  
c o m p o s i t e  o f  (a )  M O M  D O D E C  a n d  (b )  M O M  T M A N  v ia  d io x a n e  
s o lv e n t .
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F ig u r e  I I I .2  T r a n s m is s io n  e le c t r o n  m ic r o g r a p h s  o f  p o ly b e n z o x a z in e  
c o m p o s i t e  o f  (a )  M O M  D O D E C  a n d  (b )  M O M  T M A N  v ia  t o lu e n e  
s o lv e n t .
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F ig u r e  I I I .3  T r a n s m is s io n  e le c t r o n  m ic r o g r a p h s  o f  p o ly b e n z o x a z in e  
c o m p o s i t e  o f  (a )  M O M _ D O D E C  a n d  (b )  M O M _ T M A N  v ia  b in a r y  s o lv e n t  
o f  5 %  o f  m e t h a n o l  in  t o lu e n e .



53

A p p e n d ix  I V  ะ T G A  T h e r m o g r a m s  o f  C o m p o s i t e  F i lm s  C o m p a r e d
w ith  P o ly b e n z o x a z in e  F ilm

F ig u r e  I V . 1 T G A  t h e r m o g r a m s  o f  (a )  p o ly b e n z o x a z in e  f i lm  a n d  (b )  t h e  
p o ly b e n z o x a z in e  c o m p o s i t e  o f  M O M  D O D E C  o f  n o n - s o lv e n t  s y s t e m .

Temperature °c
Figure IV.2 TGA thermograms of (a) polybenzoxazine film and (b) the
polybenzoxazine composite of MOM TMAN of non-solvent system.
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F ig u r e  I V .3  T G A  t h e r m o g r a m s  o f  (a )  p o ly b e n z o x a z in e  f i lm  a n d  (b )  t h e  
p o ly b e n z o x a z in e  c o m p o s i t e  o f  M O M  A N D A D  o f  n o n - s o lv e n t  s y s t e m .

Figure IV.4 TGA thermograms of (a) polybenzoxazine film and (b) the
polybenzoxazine composite of MOM PHEN of non-solvent system.
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F ig u r e  I V .5  T G A  t h e r m o g r a m s  o f  (a )  p o ly b e n z o x a z in e  f i lm  a n d  ( ๖ )  t h e  
p o ly b e n z o x a z in e  c o m p o s i t e  o f  M O M  C A P R O  o f  n o n - s o lv e n t  s y s t e m .

Figure IV.6 TGA thermograms of (a) polybenzoxazine film and (b) the
polybenzoxazine composite of MOM DODEC of dioxane solvent system.
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Figure IV.7 T G A  thermograms of (a) polybenzoxazine film  and (๖) the 
polybenzoxazine composite of M O M  T M A N  of dioxane solvent system.

Figure IV.8 TGA thermograms of (a) polybenzoxazine film and (b) the
polybenzoxazine composite of MOM ANDAD of dioxane solvent system.
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Figure IV.9 T G A  thermograms of (a) polybenzoxazine film  and (๖) the 
polybenzoxazine composite of M O M  P H E N  o f dioxane solvent system.

Figure IV.10 TGA thermograms of (a) polybenzoxazine film and (b) the
polybenzoxazine composite of MOM CAPRO of dioxane solvent system.
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Figure I V . l l  T G A  thermograms of (a) polybenzoxazine film  and (๖) the 
polybenzoxazine composite of M O M  D O D E C  of toluene solvent system.

Figure IV.12 TGA thermograms of (a) polybenzoxazine film and (b) the
polybenzoxazine composite of MOM TMAN of toluene solvent system.



59

F igure IV.13 T G A  thermograms of (a) polybenzoxazine film  and (๖) the 
polybenzoxazine composite of M O M  A N D A D  of toluene solvent system.

Figure IV. 14 TGA thermograms of (a) polybenzoxazine film and (b) the
polybenzoxazine composite of MOM_PHEN of toluene solvent system.
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Figure IV.15 T G A  thermograms of (a) polybenzoxazine film  and (b) the 
polybenzoxazine composite of M O M  C A P R O  of toluene solvent system.

Figure IV. 16 TGA thermograms of (a) polybenzoxazine film and (b) the
polybenzoxazine composite of MOM DODEC of binary solvent system.
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Figure IV.17 T G A  thermograms of (a) polybenzoxazine film  and (๖) the 
polybenzoxazine composite of M O M T M A N  of b inary solvent system.

Figure IV.18 TGA thermograms of (a) polybenzoxazine film and (b) the
polybenzoxazine composite of MOM ANDAD of binary solvent system.
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F igure IV.19 T G A  thermograms of (a) polybenzoxazine film  and (b) the 
polybenzoxazine composite of M O M  P H E N  of b inary solvent system.

Figure IV.20 TGA thermograms of (a) polybenzoxazine film and (b) the
polybenzoxazine composite of MOM CAPRO of binary solvent system.
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Appendix V ะ TGA Thermograms of Wet Composite Films
Compared with Dry Compoaite Films of Non Solvent 
System

Figure v . l  TGA thermograms of (a) water immersed and (b) not 
immersed 3% MOM DODEC-polybenzoxazine composite film.

Figure V.2 TGA thermograms of (a) water immersed and (b) not 
immersed 3% MOMANDAD-polybenzoxazine composite film.
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Figure V.3 TGA thermograms of (a) water immersed and (b) not 
immersed 3% MOMPHEN-polybenzoxazine composite film.

Figure V.4 TGA thermograms of (a) water immersed and (b) not
immersed 3% MOMCAPRO-polybenzoxazine composite film.
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