
A c tiv a te d  c a rb o n  h a s  b e e n  e x te n s iv e ly  u se d  a s  an  e f f ic ie n t  a d so rb en t to  
r e m o v e  o r g a n ic  c o m p o u n d s  fro m  w a ter  an d  g a se s  s tre a m s b y  m e a n s  o f  a d so rp tio n  
p r o c e ss . In n o r m a l a p p lic a t io n s , p a c k e d -b e d  carb on  a d so rb ers  are w id e ly  u sed  in  
c le a n in g  u p  s tr e a m s p rior  e m is s io n  to en v ir o n m e n t or  r e c o v e r y  o f  v a lu a b le  o rg a n ic  
c o m p o u n d s . In p r o c e s s  s e r v ic e s , a c t iv a te d  carb on  g ra d u a lly  a d so rb s  o rg a n ic  
c o m p o u n d s  fr o m  th e  s tre a m s re su lt in g  in  p r o g r e s s iv e  d eg ra d a tio n  o f  its  a b ility  to  
r e m o v e  a d d it io n a l in c o m in g  o r g a n ic  c o m p o u n d s  fro m  th e  stream s. E v e n tu a lly , its  
a d so rp tio n  c a p a c ity  is  c o n s u m e d  a s  r ea c h in g  th e  b reak th ro u gh  c o n c e n tr a tio n  o f  th e  
e f f lu e n t  g a s  stre a m . A t  th is  p o in t , th e  sp en t a c tiv a ted  ca rb o n  m u st e ith e r  b e  rep la ced  
o r  b e  reg e n e r a te d  to  re sto re  its  a d so rp tiv e  ca p a b ility .

M a n y  c h e m ic a l e n g in e e r s  b e lie v e  th at th e  o p e r a tin g  c o s t s  o f  a c t iv a te d  carb on  
a d so rp tio n  are h ig h . T h is  is  d u e  to  th e  p red o m in a n t in d u str ia l p r a c tic e  o f  u s in g  
a c tiv a ted  c a r b o n  o n ly  o n c e  or w ith  th erm a l r e g e n era tio n . C urrent reg e n era tio n  
m e th o d s  o f  sp e n t a c t iv a te d  carb on  are th erm al reg e n e r a tio n  in c lu d in g  s tea m  
reg e n e r a tio n , h o t  in ert g a s  r e g e n era tio n , th erm al r e g e n era tio n , and  th erm al 
r ea c tiv a tio n . T h e s e  r e g e n e r a tio n  m e th o d s  are e n e r g y  in te n s iv e . S o m e  o f  th e se  
m e th o d s  are u n a b le  to  s e r v e  o n  s ite  r e su lt in g  in  ex tra  c o s t  fo r  u n lo a d in g  th e sp en t  
ca rb o n  and  tra n sp o r ta tio n  to  r e g e n era tio n  s ite . M o r e o v e r , d u r in g  th e  reg e n era tio n , 
s o m e  part o f  th e  a c t iv a te d  carb o n  is  d e s tr o y e d  o r  e v e n  d e c o m p o s e d  i f  th e  
re g e n e r a tin g  tem p era tu re  is  to o  h ig h .

T h e r e fo r e , o th er  a ltern a tiv e  r e g e n era tio n  m e th o d s  h a v e  b e e n  sea rch ed  w ith  
a ttem p t to  d e c r e a se  th e  reg e n e r a tio n  c o s t  an d  d e v e lo p  fo r  p ractica l u s e  in  in d u stry . 
T h e s e  m e th o d s  are c h e m ic a l reg e n e r a tio n , s o lv e n t  reg e n e r a tio n , su p ercr itica l  
ex tr a c tio n , a n d  m ic r o w a v e  reg e n era tio n . H o w e v e r , th e y  h a v e  n o t rea c h ed  in d u stria l 
a p p lic a t io n s . R e g e n e r a t io n  o f  sp en t a c tiv a te d  carb o n  fo r  g a s  p h a se  a p p lic a tio n  u s in g  
su rfactan t is  o n e  o f  th e  p r o m is in g  a ltern a tiv e  m e th o d s. T w o  p red o m in a n t p rop erties  
n a m e ly  lo w e r in g  in te r fa c ia l te n s io n  and so lu b iliz a t io n  o f  su rfactan t c a u s e  d e so rp tio n  
o f  th e  o r g a n ic  c o m p o u n d s  fro m  th e  a c tiv a ted  carb on  su r fa c e . T h e  d e so r b e d  o rg a n ic
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compounds are migrated out from the activated carbon pore into the bulk solution by 
the stream of surfactant solution. Then, the organic compounds solubilize in to the 
core or parlisade layer of the micelles of surfactant.

The ultimate goal of this research work was to find suitable conditions for 
regeneration of activated carbon and a polymeric adsorbent using surfactant in order 
to restore its adsorption capacity for volatile organic compound. In the first part, the 
packed bed adsorber was designed and built to investigate the adsorption of a volatile 
organic compound using trichloroethelene (TCE) as a model pollutant and to study 
the regeneration of TCE-saturated granular activated carbon (GAC) and polymeric 
adsorbent using an anionic surfactant, sodium dodecyl sulfate (SDS). In the second 
part, effects of various system parameters on the regeneration performance and 
adsorption capacity of the regenerated GAC and polymeric adsorbent were 
examined. These parameters included surfactant concentration in regenerant solution, 
regenerant flow rate, water flushing, and water flow rate in flushing step. In the third 
part, the adsorption and desorption of SDS on GAC at different temperatures were 
studied. In addition, the effect of flushing water temperature was examined.
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