
CONCLUSIONS AND RECOMMENDATIONS
CHAPTER V

5.1 Conclusions

In the attem pts to gain better understanding in the surfactant-enhanced  
carbon regeneration (SE C R ), this research focu sed  on  the study o f  the adsorption and 
desorption o f  anionic surfactant on  tw o hydrophobic surfaces, activated carbon  
(G A C ) and polym eric resin (X A D -4 ), under various conditions. Sodium  dodecyl 
sulfate or S D S  w as used m ainly as a surfactant in the batch liquid adsorption  
experim ents. X A D -4 , representing a m ore h om ogen eou s hydrophobic adsorbent w as  
used for com parison throughout the study. E ffects o f  temperature, ion ic  strength, 
and structure o f  surfactant on the adsorption and desorption w ere a lso  exam ined.

From  the adsorption experim ents, it can be seen  that G A C  adsorbed SD S to 
a m uch higher extent w hen com pared to X A D -4 . This is due to a m uch higher  
surface area o f  G A C  than X A D -4 . In contrast, adsorbed SD S m olecu les on G A C  
w ere found to desorb from  the surface to a lesser extent w hen com pared to X A D -4  
system  as indicated by a relatively large hysteresis loop  observed in  G AC system . 
T his can be attributed to the pore size , pore distribution, and heterogeneity o f  the 
surface o f  the adsorbents. Pores in G A C  are m ostly  in the range o f  m icropore w hich  
m uch m ore d ifficu lt for the adsorbed surfactant to desorb, w hereas for X A D -4 , pores 
are m ainly in the range o f  m esopore and m acropore. Therefore, it m ay be easier for 
S D S  to desorb from  X A D -4 . In addition, G A C  surfaces are m ore heterogeneous than  
those o f  X A D -4  and m ay contain a variety o f  functional groups w h ich  can be bonded  
to the surfactant m olecu les. On a contrary, X A D -4  is a synthetic material and 
therefore, the surface can be expected  to be m ore hom ogeneous.

From  the e ffect o f  temperature, it w as found that increasing temperature 
from  3 0 ° c  to  5 0 ° c  had little effect on the adsorption o f  the surfactant on both  
hydrophobic adsorbents. H ow ever, increasing tem perature w as show n to enhance the 
desorption o f  surfactant from  G A C  surface, as indicated by a decrease in the s ize  o f  
hysteresis loop . In contrast, increasing tem perature w as show n to affect the 
adsorption and desorption o f  the surfactant in case o f  X A D -4  w h ich  m ay be due to
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p ossib le  change in the configuration o f  adsorbed surfactant on the surface and the 
thermal stability  o f  X A D -4  itself. M oreover, the addition o f  salt (N aC l) into the 
system  resulted in sm aller hysteresis in the adsorption and desorption for G A C . 
W hen using sodium  octanoate w hich  has a shorter carbon chain length than S D S , 
higher adsorption w as observed for both adsorbents and the hysteresis w as found to 
be m uch sm aller than S D S , suggesting better surfactant desorption from  the 
hydrophobic surfaces.

5 .2  R ecom m endations

U p on  the com pletion  o f  this study, som e recom m endations can be m ade as 
fo llo w s. The experim ental study should expand to include a variety o f  surfactants to 
be used in the adsorption and desorption and then the results can be system atically  
com pared and d iscussed . For exam ple, sodium  octy l sulfate can potentia lly  be a 
candidate for com parison w ith  SD S and sodium  octanoate to provide a better 
understanding o f  the hydrophobic interactions in the adsorption and desorption on  
the hydrophobic surfaces. On the other hand, cationic surfactants should  also be 
used in a com parative รณdy to investigate the e ffect o f  electrostatic interactions.
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