
CHAPTER V 
CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

F ro m  th e  ex p e rim en ta l re su lts , it d e m o n s tra te s  th a t b o th  su rfac tan t 
ad so rp tio n  s tru c tu re s  an d  th e  m o la r  ra tio  o f  C T A B  to  T rito n  X -1 0 0  are  im p o rtan t 
co n tro llin g  v a r ia b le s  to  co n tro l an d  o p tim ize  th e  ad m ic e lla r  p o ly m e riz a tio n  p ro cess  
fo r in d u stria l ap p lic a tio n s . M o d ific a tio n  o f  th e  s ilic a  su rface  in c re a se d  th e  m ean  
ag g lo m era te  p a r tic le  s ize  and  lo w ered  B E T  su rface  a rea s  as c o m p a re d  to  th a t o f  the  
u n m o d ified  o n es. S can n in g  e lec tro n  m ic ro sco p e  (S E M ) sh o w ed  th a t th e  p a rtic le  size 
o f  th e  m o d if ie d  s ilic a  w as in c reased  a fte r  th e  m o d ific a tio n . T h e  T G A  resu lts  
co n firm ed  th e  p o ly m e r fo rm ed  on  th e  s ilic a  su rface .

T h e  s ilic a  m o d ific a tio n  by  th e  n o n io n ic  su rfa c ta n t w as  su c c e ssfu lly  u sed  to  
m o d ify  ru b b e r  co m p o u n d , th e  p ro p e rtie s  o f  ru b b e r  c o m p o u n d  m o d ifie d  by  s ilic a  
u s in g  the  n o n io n ic  su rfac tan t m ix ed  w ith  th e  ca tio n ic  su rfac tan t in  m o n o lay e r 
ad so rp tio n  s tru c tu re  are  accep tab le  co m p ared  to  th o se  o f  ru b b e r co m p o u n d  m o d ified  
by  s ilica  u s in g  p u re  ca tio n ic  su rfac tan t (b ilay e r a d so rp tio n  stru c tu re ). H o w ev er, th e  
u se  o f  n o n io n ic  su rfac tan t can  red u ce  th e  co st o f  th e  m o d ifie d  s ilic a  ab o u t 3 tim e  less 
th an  the  m o d if ie d  s ilica  u s in g  th e  p u re  ca tio n ic  su rfac tan t.

5.2 Recommendations

K n e d e r in te rn a l m ix e r w as  u sed  fo r m ix in g  in  th is  study . E v en , th e  m ix e r is a  
lab o ra to ry  sca le  m ix e r  w ith  v o lu m e  o f  5 lite rs, th e  m o d ified  s ilic a  o b ta in  fro m  
lab o ra to ry  sca le  is  n o t e n o u g h  to  fill th e  o p tim u m  v o lu m e  o f  m ix er. T h u s, lo w  
d isp e rs io n  o f  m o d if ie d  s ilic a  in  n a tu ra l ru b b e r  re su lts  in  lo w  cu t g ro w th  re s is tan ce  o f  
th e  ru b b e r co m p o u n d .
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