
CHAPTER I 
INTRODUCTION

A d s o r p t io n  p r o c e s s  h a s  b e e n  w i d e l y  u s e d  a s  a n  e f f i c i e n t  a n d  e c o n o m ic a l  

tr e a tm e n t  m e t h o d  to  r e m o v e  v a r io u s  t o x ic  c o n t a m in a n ts  f r o m  in d u s tr ia l  w a s t e  s tr e a m .  
T h e  p r o c e s s  i s  p a r t ic u la r ly  e f f e c t i v e  fo r  c o n t r o l l in g  v o la t i l e  o r g a n ic  c o m p o u n d s  in  th e  

e m is s io n .  In  th is  a s p e c t ,  a c t iv a t e d  c a r b o n  h a s  e x t e n s iv e l y  b e e n  u s e d  a s  th e  a d s o r b e n t  

in  m a n y  in d u s tr ia l  a p p l ic a t io n s  b e c a u s e  it c a n  b e  u s e d  t o  r e m o v e  a  w id e  v a r ie ty  o f  

o r g a n ic  p o l lu t a n t s  fr o m  a q u e o u s  o r  g a s e o u s  s tr e a m s . A c t iv a t e d  c a r b o n  a ls o  

p o s s e s s e s  a  t r e m e n d o u s  a d s o r p t iv e  c a p a c i t y ,  a n d  th u s ,  th is  n o n p o la r  a d s o r b e n t  is  

r e c o g n iz e d  a s  b e in g  e f f e c t i v e  a n d  r e l ia b le  in  r e m o v in g  o r g a n ic s  a t l o w  c o n c e n tr a t io n s  

( S u f f e t  a n d  M c G u ir e ,  1 9 8 0 ;  H u tc h in s ,  1 9 7 9 ;  K e l le r  et al., 1 9 8 7 ) .  H o w e v e r ,  a f te r  

b e in g  u s e d  f o r  a  p e r io d  o f  t im e ,  th e  c a p a c i t y  o f  a c t iv a t e d  c a r b o n  is  e x h a u s t e d  a n d  th e  

a c t iv a t e d  c a r b o n  m u s t  b e  r e g e n e r a te d . T h e r e  a re  a  n u m b e r  o f  r e g e n e r a t io n  m e t h o d s  

w h ic h  a re  a v a i la b le  b u t th e  m o s t  c o m m o n  t e c h n iq u e  i s  th e r m a l r e g e n e r a t io n .
T h e r m a l  r e g e n e r a t io n  m e th o d  r e q u ir e s  h ig h  te m p e r a tu r e  th a t  m a k e s  th is  

m e t h o d  e n e r g y  i n t e n s iv e  ( S u z u k i  et a l ,  1 9 7 8 ;  M o r e n o - C a s t i l la  et al., 1 9 9 5 ;  T o r r e n ts  

et al., 1 9 9 7 ) .  M o r e o v e r ,  th e r m a l r e g e n e r a t io n  c a n  c a u s e  d e te r io r a t io n  o f  a d s o r b e n t  

w h i c h  r e s u lt s  in  a  r e q u ir e m e n t  o f  m a k e  u p  a d s o r b e n t  a n d  th e  o r g a n ic  c o m p o u n d s  

w h i c h  a d s o r b  o n  th e  a d s o r b e n t  s u r f a c e  c a n  n o t  b e  r e c o v e r e d .  A n o t h e r  c o m m o n  

m e t h o d  i s  c h e m ic a l  r e g e n e r a t io n , w h ic h  r e q u ir e s  th e  u s e  o f  o r g a n ic  s o lv e n t s  o r  

in o r g a n ic  c h e m ic a l s ,  th u s  n o t  a n  e n v ir o n m e n t a l  f r ie n d ly  t e c h n iq u e  ( C o o n e y  et al., 
1 9 8 3 ;  M c L a u g h l in ,  1 9 9 5 ;  L e n g  a n d  P in to ,  1 9 9 6 ;  K i l d u f f  a n d  K in g ,  1 9 9 7 ;  R in k u s  et 
al., 1 9 9 7 ) .  T h e  o th e r  r e g e n e r a t io n  m e t h o d s  s u c h  a s  b io r e g e n e r a t io n  ( C h e r e m is in o f f ,  
1 9 9 3 ;  C h u d y k  a n d  S n o e y ly k ,  1 9 8 4 ) ,  u ltr a s o u n d  r e g e n e r a t io n  ( R e g e  et al., 1 9 9 8 ;  

S c h u e l le r  a n d  Y a n g ,  2 0 0 1 ) ,  a n d  s u p e r c r it ic a l  r e g e n e r a t io n  ( M o d e l l  et al., 1 9 8 0 ;  

R e c a s e n s ,  1 9 8 9 )  h a v e  b e e n  k n o w n  to  b e  fa r  f r o m  b e in g  c o m m e r c ia l ly  v ia b le  a t  th e  
m o m e n t  s in c e  t h e y  h a v e  s o m e  s e v e r e  d r a w b a c k s  s u c h  a s  h ig h ly  t im e - c o n s u m in g  a n d  

h ig h  c a p ita l  a n d  o p e r a t in g  c o s t s .
U s in g  s u r fa c ta n t  to  r e g e n e r a te  a c t iv a t e d  c a r b o n  b e d  o r  s o - c a l l e d  s u r fa c ta n t-  

e n h a n c e s  c a r b o n  r e g e n e r a t io n  ( S E C R )  i s  a n  a lt e r n a t iv e  in - s i t u  r e g e n e r a t io n  m e t h o d  

( B la k e b u m  a n d  S c a m e h o m , 1 9 8 9 ;  R o b e r ts  a n d  S c a m e h o m ,  1 9 8 9 ) .  I t c o n s u m e s  l o w
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energy and uses nontoxic and biodegradable surfactant which can be directly 
discarded to normal sewage systems. This regeneration technique contains three 
main steps, which are flooding the surfactant solution through the activated carbon 
bed, rinsing of excess surfactant by water and finally, drying the bed with warm air.

Previous work has shown that using sodium dodecyl sulfate (SDS) as a 
regenerant can effectively remove phenol from granular activated carbon (GAC) in 
liquid phase application (Sirisithichote, 1996). However, when SDS was introduced 
for a long time, there was precipitation occurred in the column. The precipitate 
would cover the surface of the GAC and presumably block the active sites, thus 
reducing GAC adsorption capacity. It was speculated to be due to the strong 
adsorption of SDS on GAC. Thamtharai et al. (2003) investigated the in-situ 
regeneration of trichloroethylene (TCE) on GAC in vapor phase application using 
SDS. The results showed that more than 95% of TCE adsorbed on GAC was 
removed by using 0.1 M SDS solution. With water flushing at ambient temperature, 
the adsorption capacity of the regenerated carbon could be recovered but still far 
below its original capacity. It has been suggested that the surfactant adsorption and 
desorption is the key issue and should be further investigated. However, it is not 
easy to study and to fully understand the adsorption and desorption of surfactant on 
activated carbon due to its heterogeneity. In this aspect, hydrophobic polymeric 
resin is an ideal candidate for a comparative study since it has similar surface 
properties to the carbon, yet more homogeneous. Therefore, this research studied the 
adsorption and desorption of SDS on GAC and hydrophobic polymeric resin XAD-4 
under various conditions which involve changes in temperature and salinity. 
Moreover, sodium octanoate was used in this study in comparison with SDS in order 
to examine hydrophobicity effect. This study should give a better understanding of 
the surfactant adsorption on this kind of adsorbents which will aid US in designing 
suitable conditions to remove residual surfactant on hydrophobic surface.
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