
CHAPTER III 
EXPERIMENTAL

3.1 Materials

A l l  c h e m ic a l s  w e r e  u s e d  w i t h o u t  fu r th e r  p u r i f ic a t io n .  B i s p h e n o l - A  

( C 15H 16O 2)  w a s  p u r c h a s e d  f r o m  A ld r ic h ,  G e r m a n y . F o r m a ld e h y d e  s o lu t io n  ( C H 2O )  

( 3 7 %  b y  w e i g h t )  w a s  p u r c h a s e d  f r o m  M e r c k ,  G e r m a n y . T r ie t h y le n e t e t r a m in e  ( T E T A ,  
C 6H i8N 4) w a s  p u r c h a s e d  fr o m  F lu k a , S w it z e r la n d .  D i m e t h y l f o r m a m id e  ( D M F ,  
C 3H 7N O )  w a s  p u r c h a s e d  f r o m  L a b s c a n , a s ia  C o . ,  L td .,  T h a i la n d .  P o l y e t h y l e n e  o x id e )  

( P E O , C 2n+2FLin+6 0 n+2)  w a s  p u r c h a s e d  fr o m  A ld r ic h ,  G e r m a n y .  P o ly ( e t h y l e n e  o x id e )  

w a s  u s e d  w i t h o u t  fu r th e r .

3.2 Measurements

3 .2 .1  F o u r ie r  T r a n s fo r m  In fr a r e d  S p e c t r o s c o p y  ( F T - I R )
. A  F o u r ie r  T r a n s fo r m  In fr a r e d  S p e c t r o s c o p e  ( F T - I R ) ,  N i c o l e t  N e x u s  

6 7 0 ,  w a s  u s e d  to  id e n t i f y  s tr u c tu r a l c h a r a c t e r i s t ic s  o f  p o l y b e n z o x a z i n e  ( P B Z ) ,  
p o l y ( e t h y l e n e  o x i d e )  ( P E O )  a n d  p o l y b e n z o x a z i n e / p o l y ( e t h y l e n e  o x i d e )  b le n d e d  f ib e r s  

in  a b s o r p t io n  m o d e  w i t h  6 4  s c a n s  a n d  a  r e s o lu t io n  o f  ±  4  c m "1 a n d  w a v e  n u m b e r s  

r a n g e  o f  4 0 0 0 - 4 0 0  cm " 1. O p t ic a l  g r a d e  K B r  ( C a r lo  E r b a  R e a g e n t )  w a s  u s e d  a s  th e  

b a c k g r o u n d  m a te r ia l .
3 .2 .2  F ie ld  E m i s s io n  S c a n n in g ; E le c t r o n  M i c r o s c o p y  ( F E - S E M )

F ib e r  m o r p h o lo g y  o f  p o l y b e n z o x a z i n e / p o l y ( e t h y l e n e  o x i d e )  b le n d e d  

f ib e r s  w a s  i n v e s t ig a t e d  b y  u s in g  s c a n n in g  e l e c t r o n  m i c r o s c o p e ,  H it a c h i  ร - 4 8 0 0 ,  w it h  

a n  a c c e le r a t in g  v o l t a g e  o f  2  k V . S a m p le s  w e r e  c o a t e d  w i t h  p la t in u m  u n d e r  v a c u u m  

b e f o r e  o b s e r v a t io n .
3 .2 .3  T h e r m o g r a v im e t r ic  A n a ly z e r  ( T G A )

T h e  t h e r m o g r a v im e t r ic  a n a ly z e r  ( T G A )  w a s  u s e d  to  d e t e r m in e  th e  

th e r m a l  b e h a v io r  o f  p o ly m e r s .  T h e  e x p e r im e n t  w a s  c a r r ie d  o u t  b y  w e i g h t i n g  a  

p o w d e r  s a m p le  o f  5 - 1 0  m g  a n d  p la c e d  it  in  a  p la t in u m  p a n , a n d  th e n  h e a t e d  it u n d e r  

n i t r o g e n  f l o w  w i t h  th e  h e a t in g  r a te  1 0 ° c / m i n  fr o m  3 0 - 8 0 0 ° C .
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3.3 Experimental

3.3.1 Preparation of Benzoxazine Precursor
Benzoxazine precursor was prepared by using bisphenol-A, 

formaldehyde and triethylenetetramine with mole ratio of 1:4:1, respectively. The 
synthesis procedure included dissolving bisphenol-A (2.283 g) in dimethylformamide 
(20.964 g) in a glass bottle and stirred until the clear solution was obtained. 
Formaldehyde solution (3.243 g) was then added into the bisphenol-A solution and 
stirred continuously for approximately 20 min while the temperature was kept under 
10°c using an ice bath. After that triethylenetetramine (1.723 g) was added dropwise 
into the mixture and stirred continuously for approximately 15 min while the reaction 
was cooled with the ice bath until transparent yellow viscous liquid was obtained.

3.3.2 Preparation of Poly(ethylene oxide) Solution
Poly(ethylene oxide) solution was prepared by dissolving polyethylene 

oxide) (M.w. = 900,000) in DMF at a concentration of 5 %w/v and stirred 
continuously for approximately 3 hours while the temperature was kept under 50°c.

3.3.3 Preparation of Polvbenzoxazine/Poly(ethylene oxide) Blended Fibers 
The polybenzoxazine/poly(ethylene oxide) blended fibers were

prepared by mixing benzoxazine precursor and poly(ethylene oxide) solution with 
various weight compositions; 100:0, 90:10, 80:20, 70:30 and 60:40 and stirred 
continuously for 15 min. Electrospinning was done at a voltage ranging from 4 to 8 
kv, with distance between the tip of the needle and the grounded aluminium from 10 
to 25 cm, and using needles with diameter varied from 0.8 and 0.5 mm.

3.3.4 Characterizations of Benzoxazine Precursor, Poly(ethylene oxide) 
Solution and Polvbenzoxazine/Polv(ethylene oxide) Blended Fibers 
Proton Nuclear magnetic Resonance (*H NMR) was used to identify

the chemical composition of benzoxazine precursor. The structural characteristics, the 
fiber morphology and the thermal stability of polybenzoxazine, poly(ethylene oxide) 
and polybenzoxazine/poly(ethylene oxide) blended fibers were investigated by using 
Fourier Transform Infrared Spectroscope (FT-IR), Field Emission Scanning Electron 
Microscopy (FE-SEM) and Thermogravimetric Analyzer (TGA).
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