
CHAPTER III 
EXPERIMENTAL

3.1 Materials

T h e  su rfa cta n t u sed  in  th is  stu d y , T riton  X -1 0 0 ® , a n o n io n ic  su rfactant w ith  
100%  a c t iv e  in g r e d ie n t, w a s  p u rch ased  from  U n io n  C a rb id e  C h e m ic a ls  and P la stic s  
C o m p a n y  Inc. (D a n b u ry , C T ). T etraeth y l O r th o silic a te  (T E O S ) w ith  a p u rity  o f  
> 9 9 %  w a s  p u rch a sed  from  F lu k a  (M ilw a u k e e , W I). S ty ren e , 99 %  pu rity , w a s  
p u rch a sed  from  S ig m a  C h e m ic a l (S t. L o u is , M O ). 2 ,2 /-a z o b is iso b u ty r o n itr ile  (99%  
p u rity) w a s  o b ta in e d  from  A ld r ich  (M ilw a u k e e , W I). M eth a n o l, H P L C  grad e, w a s  
p u rch a sed  from  F ish e r  S c ie n t if ic  (F a ir L a w n , N J ). A ll  m a ter ia ls  w e r e  u sed  as  
r e c e iv e d . M u s c o v ite  m ic a  d isc s , 9 .9 -m m  d ia m eter , w e r e  p u rch a sed  fro m  T ed  P e lla , 
Inc. (R e d d in g , C A )  and  c le a v e d  o n  b oth  s id e s  at a m b ien t c o n d it io n  and q u ic k ly  
im m e r se d  in  th e  so lu t io n . W ater  w a s  d e io n iz e d  th ro u gh  B a m ste a d  E -p u re  w ater  
sy s te m  c o n s is t in g  o f  ch a rco a l filters , io n -e x c h a n g e  m e d ia , and  filter . T h e  resu ltin g  
d e - io n iz e d  w a te r  h ad  a r e s is t iv ity  o f  1 8 .3  M Q .c m '1.

3.2 Synthesis of the Formed Polystyrene/Silica Composite Film on Mica

3 .2 .1  S y n th e s is  o f  th e  F o rm ed  P o ly s ty r e n e /S il ic a  C o m p o s ite  F ilm  in  the
P r e se n c e  o f  S u rfactan t o n  M ic a
T h e  co n ce n tr a tio n  o f  su rfactant (T riton  X -1 0 0 ® ) carr ied  o u t in  th is  

stu d y  w a s  0 .2  m M  w h ic h  is  b e lo w  th e C M C  o f  su rfactan t. T h e  su rfactant w a s  
a d so rb ed  o n  th e  su r fa c e  o f  th e  fre sh ly  c le a v e d  m ic a  b y  im m e r s in g  th e  m ic a  in  the  
su rfactan t s o lu t io n  for  2 4  h ou rs b e fo r e  u se . T h e  fo rm ed  p o ly s ty r e n e /s il ic a  c o m p o s ite  
f ilm  o n  m ic a  w a s  p rep ared  th rou gh  th e in tro d u ctio n  o f  sty ren e  m o n o m e r  in  the  
p r e se n c e  o f  su rfa cta n t and su b se q u e n tly  the a d d itio n  o f  A I B N  in to  th e  so lu tio n . 
A m o u n t o f  A E B N  u se d  w e r e  in  th e  ratio  o f  1 m o le  o f  A I B N  to  6  m o le  o f  styrene. 
Im m e d ia te ly  a fter  p rep ara tion , fre sh ly  c le a v e d  m ic a  w h ic h  prior to  th e  ad so rp tio n  o f  
su rfactan t w a s  im m e r se d  in  th e  so lu tio n . F o l lo w in g  2  d a y s , T E O S  w a s  m ix e d  w ith  
th e  so lu t io n  and a l lo w e d  to  stand  for an o th er 2  d ay s. P o ly m e r iz a tio n  w a s  co n d u cted
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at 80°c in  a w a ter  b ath  for 2 h ou rs. A fter  p o ly m e r iz a tio n , th e  a s -sy n th e s iz e d  
p o ly s ty r e n e /s il ic a  c o m p o s ite  f ilm  o n  m ic a  w a s  w a sh e d  w ith  m e th a n o l an d  d e -io n iz e d  
w a ter  and  w a s  le ft  to  d ry  in  a d e ss ic a to r  for at lea st 1 d a y  u n d er a m b ien t co n d it io n .

3 .2 .2  S y n th e s is  o f  th e  F orm ed  P o ly s ty r e n e /S il ic a  C o m p o s ite  F ilm  in  th e
A b s e n c e  o f  S u rfactan t o n  M ic a
In th e  c a se  o f  w ith o u t su rfactant, m ic a  w a s  im m e r se d  in  d e -io n iz e d  

w a ter  in stea d  o f  su rfactan t for 2 4  h ou rs b e fo r e  u se . T h e  fo rm ed  p o ly s ty r e n e /s il ic a  
c o m p o s ite  f ilm  o n  m ic a  w a s  prep ared  th rou gh  th e in tro d u ctio n  o f  sty ren e  m o n o m er  
and A IB N  in  d e - io n iz e d  w ater. A m o u n t o f  A IB N  u se d  w a s  in  th e  ratio  o f  1 m o le  o f  
A IB N  to  6  m o le  o f  sty ren e . F o l lo w in g  2 d ay s, T E O S  w a s  m ix e d  w ith  th e  so lu tio n  
and a llo w e d  to  stan d  for  an o th er  2  d ay s. P o ly m e r iz a tio n  w a s  c o n d u c te d  at 80°c in  a 
w a ter  b ath  for 2 h ou rs. A fte r  p o ly m e r iz a tio n , th e  a s -s y n th e s iz e d  form ed  
p o ly s ty r e n e /s il ic a  c o m p o s ite  o n  m ic a  w a s  w a sh e d  w ith  m e th a n o l and  d e -io n iz e d  
w a ter  and  w a s  le ft  to  d ry  in  a d e ss ic a to r  for at lea st 1 d a y  u n d er a m b ien t co n d it io n .

3.3 Modified Surface Characterization by Atomic Force Microscopy

T h e  m o r p h o lo g y  o f  th e  m o d if ie d  su r fa ces  w a s  im a g e d  w ith  a N a n o s c o p e  
I lia , M u ltim o d e  S c a n n in g  P rob e M ic r o sc o p e  from  D ig ita l In stru m en t, Inc. (S a n ta  
B arbara, C A ) e q u ip p e d  w ith  A S - 1 3 0 V  (“J” v e r tic a l)  sca n n er  w ith  th e  m a x im u m  
la tera l and v e r t ic a l sc a n  ran g es o f  1 2 5 p m  X 1 2 5 p m  and  5 .0 p m , r e sp e c t iv e ly . A F M  
im a g e s  w e r e  o b ta in e d  u n d er am b ien t c o n d it io n s  w h i le  o p era tin g  th e  in stru m en t in  
ta p p in g  m o d e . T a p p in g  M o d e  E tch ed  S ilic o n  P ro b e  (T E S P ), p u rc h a se d  from  D I  
(S a n ta  B arb ara, C A ), w e r e  u sed , w h ic h  p o s s e s  sp r in g  co n sta n t o f  2 0 -1 0 0  N /m , a 
n o m in a l tip  rad iu s o f  cu rvatu re o f  5 -1 0  ran, and  a  r e so n a n c e  fr e q u e n c y  o f  2 0 0 -4 0 0  
K H z. T h e  m ic a  o n  w h ic h  th e  ad so rb ed  layer o f  p o ly s ty r e n e /s il ic a  c o m p o s ite  m ateria l 
w a s  fab r ica ted  w a s  ad h ered  to  a m e ta l d isc  for m ea su r e m e n t. T h e  im a g e s  w er e  
cap tu red  s im u lta n e o u s ly  in  h e ig h t and  p h a se  m o d e s  w ith  a  r e so lu tio n  o f  2 5 6 x 2 5 6  
p ix e l  at sca n  sp e e d  at 1 H z  o n  all im a g e s , and ty p ic a l re so n a n t fr e q u e n c y  around  3 0 0  
k H z. w e r e  u se d  to  o b ta in ed  th e  im a g e . T h e  o b ta in e d  im a g e s  w e r e  f la tten ed  and  
a n a ly z e d  u s in g  th e  N a n o S c o p e  I lia  so ftw a re .
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