
CHAPTER III
EXPERIMENTAL

3.1 Materials

T h e  P lu r o n ic  b lo c k  c o p o ly m e r  su rfa cta n ts  u se d  in  th is  s tu d y  w e r e  k in d ly  
su p p lie d  fro m  B A S F  (T h a ila n d ) L td. T h e  r e le v a n t p ro p er tie s  o f  e a c h  are lis te d  in  
T a b le  3 .1 . H y d r o p h o b ic  s i l ic a  (A E R O S IL  R 9 7 4 )  w a s  d o n a ted  b y  E v o n ik  D e g u s s a  
(T h a ila n d ) L td. T h e  a v e r a g e  p a rtic le  s iz e  and  B E T  su r fa c e  area  w e r e  5 0  p m  and 17 0  
m 2 g ' ' ,  r e s p e c t iv e ly . P h e n o l o f  99%  p u rity  w a s  p u rch a sed  fro m  M er ck  L td. 
(T h a ila n d ). 2 -n a p h th o l o f  99 %  p u rity , and  n a p h th a le n e  o f  98%  p u rity  w e r e  p ro v id ed  
fro m  A ld r ic h  C h e m ic a l C o m p a n y  (S te in h ie m , G erm a n y ). A n a ly t ic a l gra d e  o f  
m o ly b d o p h o sp h o r ic  a c id  and  barium  c h lo r id e  d ih y d ra te  o f  99%  p u rity , w e r e  o b tia n e d  
fro m  U n iv a r , and  c o n cen tra ted  h y d r o c h lo r ic  ac id  o f  37%  p u rity  w h ic h  o b ta in ed  from  
L a b sca n  A s ia  C o ., L td  (T h a ila n d ). A l l  c h e m ic a ls  w er e  u se d  a s  r e c e iv e d .

Table 3.1 P ro p er tie s  o f  P lu r o n ic s

H LB
range Pluronics Structure

EO/PO
ratio M EO MPO M W H LB

1-7 L31 EOl P017-E01 0.1000 100 1000 1100 6.8

17R2 P015-E010-P015 0.2500 430 1720 2150 6

7-12 P123 E019-P069-E019 0.4286 1725 4025 5750 8

25 R4 P019-E033-P019 0.7143 1500 2100 3600 8

12-18 L64 E013-P030-E013 0.6571 1150 1750 2900 15

10R5 P08-E023-P08 0.9898 970 980 1950 15

3.2 Experimental Procedures

3 .2 .1  D e te r m in a tio n  o f  S u rfa cta n t C o n c e n tr a tio n s
T h e  su rfactan t c o n c e n tr a tio n  w a s  e v a lu a te d  u s in g  a  m e th o d  d e v e lo p e d  

b y  N u y s in k  and  K o o p a l (1 9 8 2 ) .  T h is  m e th o d  is  b a se d  o n  a p r in c ip le  o f  tu rb id ity  
c a u se d  b y  th e  c o m p le x a t io n  b e tw e e n  m o ly b d o p h o sp h o r ic  a c id  and th e  P E O  b lo c k  o f  
c o p o ly m e r s , w h ic h  is  p ro p o rtio n a l to  th e  c o p o ly m e r s  c o n c e n tr a tio n . T h e  m o ly b d o -
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p h o sp h o r ic  a c id  rea g e n t w a s  p rep ared  b y  d is s o lv in g  0 .5  g  o f  m o ly b d o p h o sp h o r ic  a c id  
(H 3 M O 10P O 3 2 .2 4 H 2 O ) w ith  0 .5  g  o f  b ariu m  c h lo r id e  d ih y d ra te  (B a C l2 -2 H 2 0 ) in  1.5  
m l o f  co n c e n tr a te d  h y d r o c h lo r ic  a c id  (H C 1). T h e  v o lu m e  w a s  th e n  in c r e a se d  to  2 5 0  
m L  b y  th e  a d d itio n  o f  d is t ille d  w ater . T h e  in it ia l and  fm a l/su p e m a ta n t  su rfactan t  
c o n c e n tr a tio n s  w e r e  d e term in ed  b y  m ix in g  a liq u o ts  o f  su rfa cta n t so lu t io n  ( 2  m l)  w ith  
th e  m o ly b d o p h o sp h o r ic  a c id  rea g en t (3 0  m l)  an d  th en  m e a su r in g  tu rb id ity  u s in g  a 
U V -V is ib le  sp e c tr o p h o to m e te r  (S h im a d z u , m o d e l u v  1 8 0 0 ).

3 .2 .2  A d so r p tio n  o f  S u rfa cta n ts  o n to  H y d r o p h o b ic  S il ic a
A n  a d so rp tio n  iso th e r m  w a s  c o n str u c te d  fr o m  b a tch  a d so rp tio n  data  

to  d e term in e  th e  a d so rp tio n  iso th e r m s o f  th e  te s te d  c o p o ly m e r  su rfa cta n ts  o n to  
h y d r o p h o b ic  s il ic a . F if te e n  m L  a liq u o ts  o f  v a r io u s  k n o w n  c o n c e n tr a t io n s  o f  th e  
c o p o ly m e r s  w e r e  a d d ed  to  0 .1 5  gra m s o f  h y d r o p h o b ic  s i l ic a  in  2 4 -m l sc r e w -c a p  g la s s  
v ia ls . T h e  so lu t io n  w a s  sh a k en  in  a  w a te r  b ath  fo r  4  d a y s  at 29°c. T h e  su p ern atan t  
w a s  sep ara ted  fro m  th e  m ix tu r e s  b y  filtra tio n  and  th en  m ix e d  w ith  th e m o ly b d o p h o s 
p h o r ic  a c id  rea g en t. T h e  tu rb id ity  w a s  e s t im a te d  b y  m e a su r in g  th e  a b so r b a n c e  o f  u v  
lig h t at 2 6 8  n m  an d  co m p a red  in  th e  c a lib ra tio n  grap h . A  s im p le  m a ss  b a la n c e  w a s  
u sed  to  d e term in e  th e  am o u n t o f  c o p o ly m e r s  a d so rb ed  o n to  th e  h y d r o p h o b ic  s il ic a .  
T h e  tr ip lica te  e x p e r im e n ts  w e r e  carried  o u t for  a ll e x p e r im e n ts  and  th e  m e a n  v a lu e s  
w er e  u se d  to  p lo t  th e  iso th erm s. T h e  a d so rp tio n  iso th e r m s  o f  a d so rb en t w er e  
co n str u c te d  b y  p lo tt in g  th e  a m o u n t o f  c o p o ly m e r s  a d so rb ed  o n to  h y d r o p h o b ic  s i l ic a  
(m m o l/g )  v e r su s  th e  e q u ilib r iu m  c o n c e n tr a tio n  o f  c o p o ly m e r s  in  th e  so lu t io n  (m M ). 
T h e c o n c e n tr a t io n  w h e r e  th e  s lo p e  b e g a n  to  rem a in  u n c h a n g e d  w a s  referred  to  a s  th e  
m a x im u m  c o v e r a g e  co n ce n tr a tio n  and  w a s  u se d  fo r  furth er e x p e r im e n t  p ro ced u res .

3 .2 .3  A d s o lu b iliz a t io n  o f  O rg a n ic  C o m p o u n d s
3.2.3.1 Preparation o f Organic Solutions

T h e req u ired  o r g a n ic  s o lu te  c o n c e n tr a t io n s  w e r e  a c h ie v e d  b y  
p rep arin g  tw o  s to c k  so lu t io n s . T h e  first c o n ta in e d  o n ly  su rfa cta n t at th e  req u ired  
c o n c e n tr a tio n  in  d e io n iz e d  w ater . T h e  se c o n d  w a s  id e n tic a l e x c e p t  that it h ad  b e e n  
saturated  w ith  ou r  so lu te . T h e  v a r io u s  c o n c e n tr a t io n s  w e r e  th en  a c h ie v e d  b y  m ix in g  
k n o w n  a m o u n ts  o f  th e  tw o  so lu t io n s . T h is  p ro c e d u r e  w o r k e d  w e l l  fo r  p h e n o l.



28

N e v e r th e le s s , for  2 -n a p h th o l and  n a p h th a len e  th e  su r fa c ta n t/so lu te  s o lu t io n s  w er e  
h ea ted  to  40°c for  3 d a y s  to  sp e e d  sa tu ration  o f  th e  s o lu t io n . T h e y  w e r e  th en  a l lo w e d  
to  c o o l  to  ro o m  tem p era tu re b e fo r e  u se .

3.2.3.2 Adsolubilization
B a tch  a d so lu b iliz a t io n  e x p e r im e n ts  w e r e  p er fo r m e d  to  

d eterm in e  th e q u a n tity  o f  o rg a n ic  so lu te s  that w o u ld  p r e fe r e n tia lly  p a rtit io n  in to  th e  
a d so rb ed  la y er  o f  su rfactant o n  th e s il ic a . A  2 0 -m l c r im p -to p  g la s s  v ia ls  se a l w ith  
T e f lo n - lin e d  se p ta  w ith  a m in im u m  h e a d sp a c e  w a s  u se d  w ith  0 .1 5  g  o f  s i l ic a  and  15 
m l o f  v a r io u s  su r fa c ta n t/so lu te  so lu t io n s . T h e  v ia ls  w e r e  sh a k e n  in  a  w a te r  bath  
for 4  d a y s  at 2 9 ° c ,  w h ic h  w a s  fo u n d  to  b e  su ff ic ie n t  to  a c h ie v e  eq u ilib r iu m .  
T h e a d so lu b iliz a t io n  o f  o rg a n ic  so lu te  w a s  d ir e c tly  m e a su r e d  u s in g  a  U V -V is ib le  
sp e c tr o p h o to m e te r  (S h im a d z u , m o d e l u v  1 8 0 0 ). T h e  tr ip lic a te  e x p e r im e n ts  w e r e  
carried  ou t for  a ll e x p e r im e n ts  and  the m ea n  v a lu e s  w e r e  u se d  to  p lo t  th e  iso th e r m s.
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