
CHAPTER III 
EXPERIMENTAL

3.1 Materials

In th is  s tu d y , tw o  su rfa cta n ts w e r e  u sed : C e ty lp y r id in iu m  c h lo r id e  (C P C )  
an d  P o ly e th y le n e  g ly c o l  te r t-o c ty lp h e n y l (O P E O io ). C e ty lp y r id in iu m  c h lo r id e  (C P C )  
a s  a c a t io n ic  su rfa cta n t w a s  su p p lie d  b y  Z ea la n d  C h e m ic a l (S tc in h e im , G erm an y)  
w ith  a b o v e  99 %  purity. O P E O io  k n o w n  as T riton  X - 1 0 0  o b ta in e d  fro m  F luka  
(S w itz e r la n d )  h a v in g  h ig h er  than  98 %  in  p u rity  rep resen ted  a n o n io n ic  surfactant. 
D is t i l le d  w a ter  w a s  u sed  in  a ll e x p e r im e n ts . C h e m ic a l p ro p er tie s  o f  th e  stu d ied  
su rfa cta n ts  p ro v id e d  b y  the su p p lier s  are lis te d  in  T a b le  3 .1 .

Table 3.1 C h e m ic a l p rop erties  o f  th e  s tu d ied  su rfa cta n ts

T y p e C h e m ic a l fo rm u la M o le c u la r  w e ig h t P u rity
1 .C e ty lp y r id in iu m  

c h lo r id e  (C P C )
n-C16H33N(CH=CH)2CHCl 3 5 8 .0 1 >  99 %  pure

2 . P o ly e th y le n e  
g ly c o lte r t-  

o c ty lp h e n y l  
( O P E O i o )

CgH, 7 (OCHjCH2)nOH 

ท ' 10
6 2 5 > 9 8 %  pure

3.2 Apparatus

T h e  m u lt i-s ta g e  fo a m  fr a c tio n a tio n  ap p aratu s u sed  in  th is  stu d y  is  sh o w n  in  
F ig u re  3 .1 . T h e  c o lu m n  d id  n o t h a v e  w a ter  ja c k e t  b e c a u s e  p r e v io u s  w o r k  sh o w e d  
that tem p era tu re  d id  n ot h a v e  m u c h  e f fe c t  for  th e  sep a ra tio n . T h e  c o lu m n  w a s  built 
b y  u s in g  a c r y lic  w ith  tray sp a c in g  eq u a l to  15 c m . T h e  in n er  an d  o u ter  d ia m eters  o f  
th e  c o lu m n  w e r e  18 an d  1 8 .0 3  c m , r e sp e c t iv e ly . T h e  u n it h ad  se v e r a l s ta g e s  and  
c o u ld  b e  b u ilt o f  up  to  5 s ta g e s . E a ch  tray had  2 2  b u b b le  c a p s  w h ic h  w e r e  m ad e
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f ro m  s ta in le s s  s te e l  w i th  2 c m  o f  d ia m e te r  a n d  6  c m  o f  h e ig h t .  F ig u r e  3 .2  i l lu s t ra te s
th e  d im e n s io n s  o f  b u b b le - c a p s .  T h e  d im e n s io n s  o f  th e  m u l t i - s ta g e s  fo a m
f r a c t io n a to r  a re  g iv e n  in  T a b le  3 .2 .

18 cm 1น ------- ►

Figure 3.1 S c h e m a tic  o f  m u lt is ta g e  fo a m  fr a c tio n a tio n  c o lu m n .
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0  = 5 cm

0  = 2 cm X 0 0 ^ 0 ^ 00๐9>๐0๐
0= 4 cm

I D. 0=  18 cm

Figure 3.2 S c h e m a tic  o f  tray (T o p  v ie w ) .

Table 3.2 D im e n s io n s  o f  th e  m u lt i-s ta g e  fo a m  fr a c tio n a tio n  c o lu m n

T ray sp a c in g 15 c m
C o lu m n  d ia m e te r

- Inner 18 c m
- O u ter 1 8 .0 3  c m

W eir  o f  b u b b le  ca p
- D ia m e te r 2  c m
- H e ig h t 6  c m

N u m b e r  o f  b u b b le  c a p s  p er  tray 2 2
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3.3 Methodology'

T h e  fo a m  fra c tio n a tio n  w a s  o p era ted  in  c o n t in u o u s  f lo w  m o d e  w ith  aq u eo u s  
so lu t io n  c o n ta in in g  su rfactant. T h e  su rfa cta n t s o lu t io n  w a s  c o n t in u o u s ly  fe d  in to the  
top  o f  th e  c o lu m n  at a co n sta n t f lo w  rate b y u s in g  a p e r is ta lt ic  p u m p . T he  
c o m p r e sse d  air w a s  in trod u ced  to  th e  c o lu m n  at th e  b o tto m  tray. T h e  fo a m  w a s  
c o l le c te d  at th ree  v a r ia b le  p o s it io n s  o f  3 0 , 6 0  and  9 0  c m  fro m  th e  su r fa ce  o f  the top  
tray. T h en , th e  fo a m  c o l le c te d  w a s  fr o z e n , th a w ed  an d  th en  w e ig h te d  to  g e t the  
c o l la p s e d  fo a m a te  v o lu m e .

T h e  fo a m  fra c tio n a tio n  sy s te m  w a s  s tu d ied  u n d er s te a d y  sta te  co n d it io n s. 
S te a d y  sta te  w a s  in su red  w h e n  a ll m ea su red  p ara m eters w e r e  in v a r ia n t w ith  tim e. 
T h e su rfa cta n t c o n c e n tr a tio n  in  th e  fe e d  so lu t io n  w a s  k ep t c o n sta n t at 0 .2 2 5  m M . 
T h e  ra n g es  o f  n u m b er  o f  trays and  fo a m  h e ig h t  w e r e  1-5 trays an d  3 0 -9 0  cm , 
r e s p e c t iv e ly . T a b le  3 .3  illu stra tes  th e  ra n g es  o f  o p e r a tin g  p a ra m eters . In  each  
e x p e r im e n t , fo a m  w e tn e s s  (g ra m s o f  fo a m  s o lu t io n /lite r  o f  fo a m ), th e  surfactant  
c o n c e n tr a t io n  (m M ) in  the c o lla p s e d  fo a m  so lu t io n , an d  th e  su rfa cta n t co n cen tra tio n  
(m M ) in  th e  in le t  and  o u tle t  stream  w er e  m ea su red . T h e  c o n c e n tr a t io n s  o f  C P C  and  
O P E O io  w e r e  m ea su r e d  b y  an 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 , B A R A  
W I N D S O R  C o ., L td .) at w a v e le n g th  o f  2 6 0  n m  and  2 7 5  n m , r e s p e c t iv e ly .

T h e  c r it ic a l m ic e l le  c o n c e n tr a t io n s  (C M C ) o f  e a c h  su rfa cta n t and the 
m ix tu r e s  w e r e  c a lc u la te d  at the c o n c e n tr a t io n s  w h e r e  th e  p lo ts  o f  th e  su r fa c e  ten sio n  
v e r su s  su rfa cta n t c o n c e n tr a tio n  sh o w e d  abrupt c h a n g e s  in  s lo p e . T h e  m ea su rem en t  
o f  su r fa ce  te n s io n  o f  su rfactan t s o lu t io n s  w a s  carr ied  o u t b y  u s in g  C o n ta c t  A n g le  
In stru m en t ( D S A  10 , K ru ss).

In th is  resea rch , a g la s s  c o lu m n  h a v in g  an  in tern a l d ia m e te r  o f  5 c m  and a 
h e ig h t  o f  1 0 0  c m  w a s  u sed  to in v e s t ig a te  th e  fo a m  a b ility  an d  fo a m  sta b ility  o f  all 
su rfa cta n t so lu t io n s . A  certa in  a m o u n t o f  2 5 0  m l o f  su rfa cta n t s o lu t io n  w a s  poured  
in to  th e  c o lu m n  an d  th en  sp a rg ed  b y  a co n sta n t f lo w  rate o f  air  o f  0 .1  L /m in . T he  
fo a m  h e ig h t  w a s  m ea su red  as a fu n c t io n  o f  t im e  to  in d ic a te  th e  fo a m  a b ility  o f  the  
sy s te m . W h e n  th e  fo a m  rea c h ed  th e h ig h e s t  le v e l at w h ic h  it w a s  s ta b le , th e  air f lo w
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w a s  su p p r e sse d  an d  th en  the t im e  that it to o k  for  c o l la p s e  to  th e  h a l f  o f  m a x im u m  
p o in t  w a s  m e a su r e d  a s  a  fo a m  sta b ility .

Table 3 .3  O p era tin g  p aram eters

F e e d  in le t
- T y p e C P C  a n d /o r  O P E O 10
- T o ta l c o n c e n tr a tio n 0 .2 2 5  m M
- F lo w  rate 2 5 - 1 0 0  m l/m in

A ir  in le t
- F lo w  rate 4 0 - 1 0 0  1/m in

N u m b e r  o f  trays 1-5
F o a m  h e ig h t 3 0 -9 0  c m
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