
CHAPTER I 
INTRODUCTION

Surfactants are w id e ly  used in m any industries such as food  industry, textile, 
paper and pulp, personal care p rocessin g , fire figh tin g , and m any others. Effluents  
from these industries usually  contain  surfactants at lo w  con cen tration s w h ich  can  
cau se  severe  w ater problem s. A s environ m en tal regu lations tigh ten , there is 
increasing con cern  about reducing the surfactant concentration  in th ese  w aste  
stream s. A n oth er sou rce o f  these stream s is from  the surfactant-based  separation  
p rocesses. O w in g  to their lo w  en ergy  requirem ents, these p rocesses  have gained  
increasing interest in the applications to rem ove various typ es o f  pollu tants from  
w astew ater and groundw ater. T he resultant e fflu en t stream s from  th ese  p rocesses  
u su ally  con tain  surfactants, w h ich  need to be rem oved . In addition  to sa tisfy in g  the 
environm ental regulations, the va lu e o f  the surfactant in the efflu en t m ak es recovery  
operation  eco n o m ica l. M icellar-enh anced  ultrafiltration is an in teresting exam p le  o f  
the surfactant-based  separation p rocesses. In this p rocess, a surfactant is added to an 
aq u eou s stream  con ta in in g  d isso lved  pollutants. I f  a surfactant concentration  is 
higher than the critical m ice lle  concentration  (C M C ), m ost surfactants are present as 
aggregates ca lled  m ice lle s . M u ltivalent ions w ill bind w ith  m ic e lle s  and organic 
con tam in an ts w ill so lu b ilize  into m ice lle s . T h is stream  is then  treated by 
ultrafiltration w ith  su itab le m em brane h avin g pore s iz e  sm all en ou gh  to b lock  the 
m ic e lle s  but m on om eric  surfactant m o lecu le s  still can pass through the m em brane to 
present in the perm eate at or s ligh tly  b e lo w  the C M C  (Scam eh orn  et a l ., 1992). For 
environ m en tal and eco n o m ic  reasons, the surfactant m on om ers that leak into the 
perm eate have to be recovered . S everal m eth od s h ave been  exp lored  to so lv e  this 
problem  in clud in g  the use o f  surfactant h av in g  lo w  C M C , precip itation  and foam  
fractionation.

Foam  fractionation  is the p rocess used  to concentrate and rem ov e surface- 
a ctiv e  agen ts from  aq u eous so lu tion s. T h is m ethod is the direct treatm ent o f  the 
rinsing w aters by p h ysica l separation that w ou ld  a llo w  for the reuse o f  both water 
and surfactants. In this p rocess, the solute sp ec ie s  adsorbs at the gas-liq u id  interface 
b etw een  a d isp ersed  phase (gas bu bb les) and a con tin u ou s phase (bulk  liquid)
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resu lting in rem ov in g  surfactants from solu tion . T he foam , w h ich  form s at the 
surface, is a llo w ed  to drain and on ce co llapsed , to form a concentrated  liquid that can 
be recycled  in the production process. T he foam  fractionation  co lu m n  can be 
c la ss if ie d  into tw o  categories: s in g le-stag e  and m u lti-stage m od e (C arleson , 1992).

From the previous w orks, the recovery o f  s in g le  surfactants from  aqueous  
so lu tion  by foam  fractionation has been studied in both s in g le  and m ultistage  
system s. In this study, the recovery o f  a s in g le  cation ic  surfactant (C etylpyrid in ium  
ch lorid e or C P C ), a s in g le  non ion ic surfactant (P o ly eth y len e  g ly c o l tert-octylphenyl 
or O PE O io) and m ixed  cation ic /n on ion ic  (CPC and O PE O io) surfactants from  water 
by a m u ltistage foam  fractionator using b u bble-caps w a s  in vestigated . The 
fractionation  co lu m n  w as built by using acrylic  co lu m n  and sta in less  stee l caps. 
N u m b er o f  bubble cap s on each  tray w as increased from  the p rev iou s m od el in order 
to increase m ass transfer. T he e ffec ts  o f  air and liquid flo w  rates, foam  height and 
num ber o f  sta g es on the perform ance o f  the fractionation  co lu m n  w ere investigated .
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