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5.1 Conclusions

In  th is  s tu d y , su rfa c ta n t-m o d if ied  ze o lite  (S M Z ) w a s  p re p a re d  b y  a  s im p le  
tw o -s te p  su rfa c e  m o d if ic a tio n  te c h n iq u e  u s in g  m ix e d  c a tio n ic  an d  an io n ic  
su rfa c ta n ts , C T A B  an d  D O W F A X . T h e  re su ltin g  S M Z  w as  e v a lu a te d  fo r  its  ab ility  
to  a d so rb  h e a v y  m e ta l (c a d m iu m  an d  lead ) an d  o rg a n ic  ( to lu en e ) co n ta m in a n ts  in  
b o th  s in g le -  a n d  m u lti-c o m p o n e n t sy stem s.

T h e  re su lts  o b ta in ed  fro m  th e  m e ta l a d so rp tio n  s tu d ie s  d e m o n s tra te d  th a t 
S M Z  c a n  b e  u se d  to  ad so rb  to x ic  h e av y  m e ta ls  su ch  as  C d 2+ an d  P b 2+ an d  th e  
a d so rp tio n  co u ld  b e  d e sc rib e d  b y  L a n g m u ir  iso th e rm . T h e  a m o u n t o f  m e ta l ions 
a d so rb e d  o n  S M Z  w a s  q u ite  s im ila r  to  th a t o f  c lin o p tilo lite  b u t th e  re su lts  sh o w ed  
th a t  S M Z  c o u ld  ad so rb  c a d m iu m  m o re  e ffe c tiv e ly  th a n  le a d  in  b o th  s in g le - an d  
m ix e d -m e ta l sy s tem s. In  co n tra s t, lead  w a s  ad so rb e d  m o re  th a n  c a d m iu m  in  the  case  
o f  c lin o p tilo lite . F o r  th e  a d so rp tio n  o f  o rg a n ic  c o m p o u n d s , S M Z  p ro v e d  to  be  far 
m o re  e ffe c tiv e  in  to lu e n e  a d so rp tio n  th a n  u n m o d if ie d  c lin o p tilo lite  o n  th e  sam e  
w e ig h t b a s is ; th is  c a n  be  a ttr ib u te d  to  th e  im p ro v e d  o rg a n ic  p a rtitio n in g  in to  th e  
su rfa c ta n t-m o d if ie d  su rface  u s in g  a  m ix e d -b ila y e r  o f  c a tio n ic  a n d  an io n ic  su rfac tan ts . 
In  th e  m ix e d -so lu te  sy s tem  w h e re  h e a v y  m e ta l (c a d m iu m  o r  lead ) an d  to lu e n e  w ere  
a d so rb e d  s im u lta n e o u s ly , th e  o rg a n ic  a d so rp tio n  w a s  s lig h tly  e n h a n c e d  in  th e  
p re se n c e  o f  h e a v y  m e ta l ions. T h is  m ay  b e  d u e  to  th e  re d u c e d  p o la r ity  o f  th e  p a lisad e  
la y e r  u p o n  th e  a d so rp tio n  o f  m e ta l io n s  T h e  e x p e rim e n ta l re su lts  o b ta in ed  in  th is  
s tu d y  c le a r ly  d e m o n s tra te d  th a t S M Z  c a n  p o te n tia lly  b e  u se d  fo r th e  tre a tm e n t o f  
m ix e d  w a s te s  w h e re  b o th  h e av y  m e ta l an d  o rg a n ic  c o n ta m in a n ts  n eed  to  b e  rem o v ed  
s im u ltan eo u s ly .

5.2 Recommendations

T h is  re se a rc h  w o rk  fo c u se d  o n  th e  p re p a ra tio n  o f  th e  su rfac tan t-m o d ified  
z e o lite  (S M Z ) b y  su rfa c e  m o d if ic a tio n  u s in g  a  c a tio n ic  su rfa c ta n t, C T A B , and  an



3 6

an io n ic  su rfac tan t, D O W F A X  8 3 9 0  an d  th e  e v a lu a tio n  o f  th e  a d so rp tio n  c a p a b ility  o f  
S M Z  fo r  h e a v y  m e ta l an d  o rg a n ic  co n ta m in a n ts  in  s in g le -  a n d  m u lti-c o m p o n e n t 
sy s tem s. In  th e  p re p a ra tio n  o f  S M Z , th e  m o la r  ra tio  o f  C T A B  a n d  D O W F A X  w as 
fix ed  a t 1:10. In  th is  a sp ec t, fu rth e r s tu d y  c a n  be  d o n e  to  in v e s tig a te  S M Z  p re p a re d  at 
v a r io u s  C T A B :D O W F A X  ra tio s  an d  th e ir  a d so rp tio n  p e rfo rm a n c e . In  a d d itio n , it 
w o u ld  b e  v e ry  in te re s tin g  to  s tu d y  th e  u se  o f  v a r io u s  ty p es  o f  an io n ic  su rfac tan ts  in  
th e  m o d if ic a tio n  o f  S M Z . F o r ex am p le , a n io n ic  su rfa c ta n ts  w ith  d iffe re n t c a rb o n  
c h a in  le n g th s  an d  d iffe re n t ty p es  o f  h e a d  g ro u p  co u ld  be  ev a lu a ted .
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