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T h e  a lk y la tio n  o f  aro m a tic  h y d ro ca rb o n s is  w id e ly  u sed  in  th e  la rge  sc a le  
s y n th e s is  o f  p e tr o c h e m ic a ls , an d  a great v a r ie ty  o f  f in e  c h e m ic a ls  and  in term ed ia tes . 
T h e  fea tu re  o f  th e  r ea c tio n  is  th e  r e p la c e m e n t o f  a h y d r o g e n  a to m  o f  an  aro m atic  
c o m p o u n d  b y  an a lk y l gro u p  d er iv ed  from  an  a lk y la tin g  a g e n t (E rtl et al., 1 9 9 7 ). T h e  
m o s t  im p o rtan t a lk y lb e n z e n e , e th y lb e n z e n e  (E B ) , is  u su a lly  p ro d u c e d  b y  a lk y la tio n  
o f  b e n z e n e  w ith  e th y le n e . S o m e  in v e s t ig a t io n s  h a v e  o b se r v e d  o th er  a lk y la tin g  a g en ts  
a s su b stitu ted  for  e th y le n e . T h e  d irect u se  o f  e th a n o l a s  an  a lk y la tin g  a g e n t  h a s s o m e  
a d v a n ta g e s . A  lo n g  s ta b le  c a ta ly s t  l i fe  and h ig h e r  y ie ld  o f  a lk y lb e n z e n e  p ro d u cts  is  
o b se r v e d  w h e n  a lc o h o l is  u se d . M o r e o v e r , th e  d irect u se  o f  e th a n o l in  th e  m a n u fa c 
ture o f  e th y lb e n z e n e  is  a ls o  e c o n o m ic a l s ig n if ic a n c e  to  m a n y  c o u n tr ie s  w h e r e  b io 
m a ss  d er iv ed  a lc o h o l is  an ad d itio n a l raw  m ateria l for th e  m a n u fa c tu re  o f  c h e m ic a ls  
(S r id e v i et al., 2 0 0 1 ) .

T h e  c o m m e r c ia l p r o c e s s e s  for  b e n z e n e  a lk y la tio n  h a v e  c o n v e n t io n a lly  b e e n  
c a ta ly z e d  b y  m eta l h a lid e , u su a lly  c a lle d  F r ied e l-C ra ft c a ta ly s ts . T h e  u s e  o f  c a ta ly s ts  
h a s m a n y  p r o b le m s  su ch  a s  h a n d lin g , sa fe ty , w a s te  d isp o sa l an d  c o r r o s io n . R e c e n t ly , 
se v e r a l c o m m e r c ia l p r o c e s s e s  h a v e  b e e n  d e v e lo p e d  b y  u s in g  s o l id  a c id  c a ta ly s ts , e s 
p e c ia l ly  z e o l ite . A m o n g  th e  z e o l ite  c a ta ly s ts , Z S M -5  z e o l i t e  m a y  b e  th e  b e s t  c a ta ly s t  
fo r  th e  a lk y la tio n  o f  b e n z e n e  w ith  e th y le n e  b e c a u se  o f  its  sp e c ia l stru ctu re and  its  
su r fa c e  a c id ity  (L i et al., 2 0 0 9 ) .  T h e  a lk y la tio n  o f  b e n z e n e  in  a  f ix e d -b e d  reactor  in  
th e  v a p o r  p h a se  u s in g  a Z S M -5  b a sed  c a ta ly s t  is  th e  fa m o u s  M o b il-B a d g e r  p r o c e ss .

T h e  p u rp o se  o f  th is  w o rk  is  to  f in d  th e  o p tim u m  c o n d it io n s  fo r  th e  e th y la 
t io n  o f  b e n z e n e  to  e th y lb e n z e n e  b y  u s in g  c o m m e r c ia l H Z S M -5  z e o l i t e  c a ta ly s ts  w ith  
S i0 2 /A l 2 C>3 ra tio s  o f  23 to  195. T h e  a c t iv ity  and  s e le c t iv ity  o f  th e  c a ta ly s ts  w i l l  b e  
te s te d  in  a f ix e d -b e d  c o n t in u o u s  d o w n - f lo w  reactor. S e v e r a l e f fe c t s  su c h  a s  rea c tio n  
tem p era tu re  (300 °c to  500 ๐บ), w e ig h t  h o u r ly  sp a c e  v e lo c i ty  (5 h "1 to  20 h '1) , and  
b e n z e n e  to  e th a n o l ratio  (1 to  4 )  w i l l  b e  in v e s tig a te d . M o r e o v e r , th e  s ta b ility  o f  c a ta 
ly s ts  w i ll  a ls o  b e  d e term in ed . T h e c a ta ly s ts  w i l l  b e  c h a ra c ter ized  b y  X R F , X R D ,  
N H 3 -T P D , B E T , T G /D T A , and  T P O  te c h n iq u e s .
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