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CHAPTER VIII

A  sila tran e  p re c u rso r  ob ta in ed  fro m  th e  O x id e  O n e  P o t S y n th esis  (O O P S ) 
p ro cess  has been  su ccessfu lly  used  to  sy n th esize  w e ll-o rd e red  and stab le  SB A -1 
m e so p o ro u s  silica  v ia  th e  so l-g e l m e th o d  u s in g  sm all head  g ro u p  o f  C n T M A B  u n d e r 
m ild  co n d itio n s  T rie th an o lam in e  m o lecu le s  g e n e ra te d  fro m  th e  s ila tran e  p re c u rso r  

- s ig n ific an tly  in flu en ced  th e  s tru c tu re  o f  th e  su rfac tan t m ice lle  by  d e c re a s in g  th e  
Surfactan t p ack in g  p a ram ete r. W hen  c h an g in g  th e  te m p la te  fro m  ca tio n ic  su rfac tan t 
to  G 4 P A M A M  d en d rim er, th e  m eso p o ro u s  silica  w as a lso  fo rm ed . A t th e  o p tim u m  
co n d itio n s, spherica l p a rtic le s  w ith  sm o o th  su rface  w e re  ob ta in ed . T h e  o rd e red  
c ry sta l a rray s  w e re  observ ed  in T E M  im ages. T w o  k in d s  o f  th e  c ry sta l a rray s  w e re  
c rea ted  in  the  m eso p o ro u s  silica. O ne array  is th e  sam e as th e  co n v e n tio n a l 
d en d rim e r-in c o rp o ra te d  m eso s tru c tu re s  w h ile  th e  o th e r is b e lo n g  to  o lig o m e rs  o f  

■ hydrolyzed s ila tran e  in te rac tin g  w ith  d e n d rim er p o ro g en , g iv in g  rise  to  th e  s tric t 
• o rd e rin g  o f  n an o p o res . In  add ition , s ila tran e  can  a lso  be  a h ig h ly  re a c tiv e  p re c u rso r  

fo r th e  p rep a ra tio n  o f  tra n s itio n  m e ta l-b ea rin g  SBA -1 m e so p o ro u s  m ateria ls . SB A -1 
fra m e w o rk  can a c co m m o d a te  up to  6 w t%  F e and 10w t%  Ti w ith o u t p e rtu rb in g  
m e so p o re  o rder. D ila tio n  o f  th e  m e so p o ro u s  la ttice  w ith  m eta l lo ad in g  is c o n s is te n t 
w ith  c ry s ta llo ch em ica l fram ew o rk  re p lacem en t o f  Si4+ by  F e 3+/T i4+ and th e  
p re d o m in a n t re ten tio n  o f  th e  m eta ls  in te trah ed ra l c o -o rd in a tio n  to  oxy g en . H o w e v e r, 
to  m a in ta in  ch a rg e  b a lan ce  as F e3+ rep laces  S i4+ so m e  e d g e -sh a r in g  o c tah ed ra l FeOô 
c lu s te rs  m ay  be p resen t, as su g g ested  by  E S R  sp ec tro sco p y . T h ese  m a te ria ls  w e re  
u sed  as a ca ta ly st in  th e  ca ta ly tic  a c tiv ity  o f  s ty rene  ep o x id a tio n . B o th  F e- and  T i- 
SB A -1 sh o w  g o o d  ac tiv ity  and se lec tiv ity  in th is  reac tio n . F o r  F e -S B A -1 , th e  
se lec tiv itie s  o f  b e n z a ld e h y e  and s ty ren e  o x id e  reach ed  74  and  11% , re sp ec tiv e ly , a t 
s ty ren e  co n v e rs io n  o f  67%  o v er 4 % F e  in SB A -1 w h ile  th o se  o f  s ty ren e  o x id e  and  
b e n z a ld e h y d e  reach ed  48 and 50% , resp ec tiv e ly , a t s ty ren e  co n v e rs io n  o f  6 9 %  o v e r 
2 % T i in SB A -1.
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Recommendations for future work

1. T he d en d rim e r-in c o rp o ra te d  m etal, such as A u, A g, is u se fu l fo r 
ap p lica tio n s  like  ca ta ly sis , m o le c u la r  seg reg a tio n , e tc ., b ecau se  d e n d rim e rs  have  
en o u g h  v o id  v o lu m e s  in th e  in te rna l to  in c lu d e  g u es t m o lecu les.

2. O th er in te res tin g  m etals, such  as Cr, C o  and C u, shou ld  be lo ad ed  in to  
SB A -1 su p p o rt to  s tudy  the  e ffic ien cy  o f  th e  cata ly st.

3. O th e r ty p es  o f  ca ta ly tic  ac tiv ity  need  to  be fu rth e r stud ied , su ch  as, 
h y d ro trea tin g  p ro cess.
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