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5.1 Conclusions

T h e  e ffe c ts  o f  a c id ity  and pore  s iz e  o f  m esopo rou s w ere รณ d ied  on the 

ca ta ly t ic  d eh yd ra tio n  o f  b io -e th an o l to heavy  hyd roca rbon s. T h e  re a c tio n  w as 

p e rfo rm ed  at 4 5 0  °C under a tm osp h e r ic  p ressu re  w ith  0 .5  h ' 1 o f  l iq u id  h o u r ly  space 

v e lo c ity  ( L H S V ) .

T h e  v a r io u s  S i/ A U  ra t io s  ( S i/ A l2 -  27, 37, and 300) o f  H -B e ta  w ere  used to 

s tudy  the e ffe c ts  o f  a c id  d en s ity  and a c id  strength. A s  a resu lt, the d iffe ren t a c id  

d en s ity  and a c id  strength a lso  o b v io u s ly  a ffe cted  to the p roduct d is tr ib u t io n . T h e  

p r im a ry  p ro du c t o f  b io -e th an o l d eh yd ra tio n  reaction  is  e thy lene  gas. T hen , it m ig h t 

be conve rted  to  la rg e r h yd ro ca rb on s  i f  ca ta ly s ts  had a su ff ic ie n t  ac id  d en s ity  and a c id  

strength. In c rea s ing  S i/ A b  ra t io  reduces the a c id  den s ity  and ac id  strength  o f  H -B e ta  

zeo lite . H en ce , H -B e ta  w ith  the S i/ A b  o f  300 , w h ic h  has the low est a c id  den s ity  and 

a c id  strength, p rodu ced  e thy lene  (94.6  w t% ) m a in ly . T h e  m oderate a c id  den s ity  and 

a c id  strength  o f  H -B e ta  w ith  the S i/ A U  o f  37 p ro v id ed  a large am oun t o f  o i l  (7 .27 

w t% ) that m o s t ly  con s is ted  o f  la rge h yd ro ca rbon s  (C ç r and C io + a rom atics). 

N e ve rth e le ss , the h ighest a c id  strength  o f  H -B e ta  w ith  the S i / A l2 o f  27  m ig h t conve rt 

la rge  h yd ro ca rb on s  (Cçr and C io + a ro m a tics ) to sm a lle r  hyd roca rbons (Benzene , 

T o lu en e , and X y le n e )  v ia  c ra c k in g  reaction . M o re o v e r , g a lliu m - and g e rm an ium  

o x id e -m o d if ie d  H -B e ta  ca ta lys ts  enhanced  C | 0+ a rom a tics  p ro d u c t io n , and 

s ig n if ic a n t ly  in c reased  kerosene and gas o i l  in  o il.

T h e  h ie ra rch ica l m esopo rou s  z e o lite  w ith  hexagona l structu re ( M S U )  w as 

syn th es ized  b y  u s in g  C e ty lt r im e th y la m m o n iu m  b ro m id e  ( C T A B )  as a m esopo rou s 

tem p la te . M e s o  po re  s ize  o f  M S U  w as a round  27 .9  À .  F o r  the a c t iv ity , M S U  can 

e x trem e ly  in c re a se  large h yd ro ca rbon s  ( C 9- and C io + a ro m a tics ) p ro du c tio n , and a lso  

enhanced  ke ro sene  and gas o i l  in  o i l w h en  com pa red  w ith  m ic ro p o ro u s  H -B e ta  that 

has the S i/ A b  ra t io  o f  300  w ith  the s im ila r  a c id  d en s ity  and ac id  strength. So , the 

m eso -po re  o f  M S U  a c tu a lly  im p ro v e d  la rge  h yd ro ca rb on s  p rodu c tio n  in  b io -e th ano l 

d ehyd ra tion  p ro cess . B o th  g a ll iu m -  and g e rm an ium  o x id e -m o d if ie d  M S U  enhanced
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o i l  p roduc tio n . M o re o v e r , C io + a ro m a tics  w e re  in creased  by  u s ing  5 G e M S U ,  and the 

o i l  m a in ly  co n s is ted  o f  kerosene. F o r  5 G a M S U ,  o xygena te s  w ere p ro du ced  as a m a in  

p roduct.

5.2 Recommendation

F ro m  the resu lts , the m oderate  a c id  d en s ity  and a c id  strength  are im po rtan t 

fa c to rs  fo r p ro du c t d is tr ib u t io n  o f  b io -e th an o l d eh yd ra tion . Fu rthe rm o re , la rge  po re  

s ize s  o f  M S U  a lso  im p ro v ed  la rg e r h yd ro ca rb o n  p roduc ts  (C io + a rom a tics  

p rodu c tio n ). T h u s , i f  a c id  d en s ity  and a c id  strength  o f  M S U  are im p ro v ed , la rg e r 

h yd ro ca rbon s  m a y  be p rodu ced  in  a la rge am ount.
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