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CHAPTER III 
EXPERIMENTAL

3.1 Materials

O -a n is id in e  (G rade  A R ,  A ld r ic h )  w as used  as m onom er. A m m o n iu m  

pe rsu lfa te  ( A P S )  (G rade  A R ,  S ig m a -A ld r ic h )  and 0.1 M  h y d ro c h lo r ic  so lu t io n  ( A C I  

Lab scan ) w as  used as an o x id a n t and a ca ta lyst. S o d iu m  d o d e cy l lsu lfa te , S D S  

(G rade  A R ,  L o b a C h e m ie )  w as used as a su rfactan t. D e io n iz e d  w ate r, acetone ( A C I  

L ab scan ), e th an o l(G rade  A R ,  Q R ë C )  w e re  used  as so lv en t and used w ith o u t  

p u r if ic a t io n .

3.2 Experimental

3.2.1 S yn th e s is  o f  P o ly  o -a n is id in e  ( P O A )

P O A  w as syn th e s ized  v ia  c h e m ic a l o x id a t io n  p o ly m e r iz a t io n  

(M a z ro u a a e t a l . , 2012). A  0 .49  g o f  A P S  w as d is s o lv e d  in  0.1 M  H C1  so lu t io n  (10  

m l). A n  o -a n is id in e  ( O A )  0 .52  g (0 .0 0 4 3 M ) and S D S  w ere  d is so lv e d  in  0.1 M  H C 1  

'  (100  m l)  at v a r io u s  m o le  ra t io s  (m o le  S D S /m o le  O A )  fro m  0 .008  to  16 m o le  ra tio . 

T h en  A P S  so lu t io n  w as d ropped  in to  the m on om er so lu t io n  at 1.0 m l/m in . T h e  

m o n o m e r so lu t io n  and the A P S  (o x id iz e r)  w ere  m ix e d  at 3, 25, and 60 °C  fo r 18, 24, 

48  and 72 h. T h e  p ro du c t w as te rm ina ted  and p re c ip ita ted  w ith  m e thano l. T he  d a rk  

green o f  P O A  w as f ilte re d  and w ashed  w ith  m e thano l, D I  w ater, and acetone and 

d r ie d  at 50 ๐C  fo r  72 h.

3.3 Characterization

3.3.1 F o u r ie r  tran s fo rm s in fra red  spectrom ete r (F T - IR )

F T - IR  spec trom ete r (N ic o le t ,  N e x u s  670) w as used to  cha ra c te r ize  the 

fu n c t io n a l g roups o f  syn th e s ized  P O A .  T h e  F T - IR  ab so rp tio n  w as ta ken  fo r  64  scans 

at the w avenu m b e r be tw een  400 -4000  c m ’1 w ith  a re so lu t io n  o f  4 c m '1. T he  sam p le
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w as p repa red  by g lid e d  P O A  w ith  p o ta ss ium  b ro m id e  (d ried  at 100 ๐c  fo r 24  h) then 

com pressed  to a p e lle t and inserted  in  a sam p le  ho lde r.

3 .3 .2  U lt ra v io le t -v is ib le  spec tropho tom e te r ( U V - V I S )

A  U V - V I S  spectropho tom ete r (U V -T e c a n , In f in ite  M 2 0 0 )  w as used to 

de te rm ine  the spectra peak  o f  P O A  structu re at w ave leng th s  fro m  230  nm  to  1200 

nm .

3.3.3 P ro ton  N u c le a r  M a g n e t ic  R e son an ce  S p e c tro sco p y  ( H - N M R )

H - N M R  (B ru ke r , A v a n c e )  w as used  to ch a ra c te r ize  the fu n c t io n a l

g roups and dete rm ine the structu re  o f  P O A .P O A  w as  d is so lv e d  in  1 m l o f  D M SO -< 7<5 
and m easu red  in  30 m in  to p reven t the o x id a t io n  o f  the p o ly m e r structure .

3 .3 .4  S can n in g  E e le c tro n  M ic ro s c o p e  ( S E M )

S E M  ( J E O L ,  m ode l J S M -5 4 1 0 L V )  w as used to ob se rve  the 

m o rp h o lo g y  o f  P O A .  P O A  p a rt ic le s  w e re  p la ced  on  a ca rbon  tape and coated  w ith  a 

th in  la y e r  o f  go ld  p r io r  m easurem ent. M a g n if ic a t io n s  used w ere  2 0 00 0 x  and 35000x  

w ith  15 k v  o f  e le ctrons beam .

3 .3 .5  T h e rm o  G ra v im e tr ic  A n a ly z e r  ( T G - T G A )

T he rm o  g ra v im e tr ic  (P e rk in  E lm e r , P y r is  D ia m o n d )  a n a ly ze r  w as 

used to  in vestiga te  the w e igh t lo sses o f  v o la t i le  m o le cu le s , the am oun t o f  re s id u a l 

w ater, a n d 'th e  deg rada tion  tem peratu res o f  P O A .T h e  sam p les w e re  w e igh ed  in  the 

range o f  4 -10  m g and loaded  in to  an a lu m in a  pans. T he  the rm og ram s o f  P O A  w ere  

p e rfo rm ed  w ith  a tem peratu re  scan fro m  25 °C to  600  °c and w ith  a hea ting  rate 10 

° c /m in  unde r n itrogen  a tm osphere.

3 .3 .6  T en s io m e te r

T en s io m e te r (K ru s s , E a syd yn e ) w as used to in ve s t ig a te  the su rface  

tens ion  and c r it ic a l m ic e lle s  p o in t ( C M C )  o f  S D S . T he  S D S  w as d is so lv e d  in  D I-  

w ate r at v a r io u s  con cen tra tio n s  fro m  0 .5 -16  M .  A  so lu t io n  w as p la ced  in  a w a te r bath 

to m easu re  su rface ten s io n  va lues.

3 .3 .7  T w o -p o in t  P rob e  M e te r

The  tw o -p o in t p robe  m eter w as  used to m easu re  the s p e c if ic  

re s is t iv ity  (p) o f  the rtia te ria l. T he  s p e c if ic  re s is t iv ity  in d ica te s  the a b il ity  o f  m a te r ia l 

w h ich  re s is ts  e le c tr ic a l charge m ovem en t. T h is  m ete r co n s is ts  o f  tw o -p o in t p robe, 

the one p robe  w as conne cted  to a vo ltm e te r fo r m easu rin g  the v o lta g e  and the o ther
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p robe  w as connected  to a constan t cu rren t sou rce . T he  s p e c if ic  c o n d u c t iv ity  (o ) w as 

ca lcu la ted  from  the s p e c if ic  re s is t iv ity  b y  u s in g  th is  Eq . (1).

CT = 1/p = l/(Rst) = I/(KVt) (1)

W he re  a  ไร the s p e c if ic  c o n d u c t iv ity  (S /cm .), p is  the sp e c if ic  

re s is t iv ity  (Q .cm .), R s is  the sheet re s is t iv ity  (Q ) , I is  the a p p lie d  cu rren t (A ) ,  K  is  the 

g eo m e tr ic  co rre c t io n  facto r, V  is  the vo ltage  d ro p  (V ) , and t is  the f i lm  th ickne ss  

(cm .). T h e  sheet re s is tan ce  (R s) w as  ob ta ined  b y  in tro d u c in g  a cu rren t (I) th rough  the 

ou te r tw o  p in s  and d e te rm in in g  the vo ltage  d ro p  (V )  across the inne r tw o  p in s. T he  

sheet res is tance  w as  ca lcu la ted  fro m  Eq . (2) as fo llo w :

R s = K x ( V a/ I )  (2)

T h e  g eom etr ic  co rre c t io n  fa c to r w as taken  in to  accoun t g eo m e tr ic  

e ffe c ts , d epend ing  on  the co n f ig u ra t io n  and p robe t ip  spac in g . T h e  geom etric  

co rre c t io n  fac to r w as  de te rm ined  by  a s tandard  m ateria l w ith  a k n o w n  sp e c if ic  

re s is t iv ity . The  sheet re s is t iv ity  ob ta ined  fro m  the tw o -p o in t p robe  m eter w as used to 

ca lcu la te  the g eo m e tr ic  co rre c t io n  fa c to r b y  the fo llo w in g  E q . (3).

K  =pref / (R st) (3)

w he re  Pref is  the k n o w n  sp e c if ic  re s is t iv ity  w h ic h  w as 107.373 (Q .cm .).
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