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S y n th e s is  o f  e th y l te r / - b u ty l  e th e r ( E T B E )  f r o m  th e  l iq u id  phase  re a c t io n  b e tw e e n  

e th a n o l ( E tO H )  a n d  te r / - b u ty l a lc o h o l ( T B A )  w a s  s tu d ie d  u s in g  c o m m e rc ia l ly  - a v a ila b le  

A m b e r ly s t -1 5  a n d  s y n th e s iz e d  B e ta  z e o lite . T h e  c a ta ly t ic  a c t iv i t y  o f  A m b e r ly s t -1 5  w a s  

fo u n d  to  be h ig h e r  th a n  th a t o f  B e ta  z e o lite . H o w e v e r ,  th e  s e le c t iv i ty  to  th e  p ro d u c t  E T B E  

o f  B e ta  z e o lite  w a s  m u c h  h ig h e r  th a n  th a t o f  A m b e r ly s t - 1 5. I t  w a s  fo u n d  th a t th e  y ie ld s  to  

E T B E  fo r  b o th  A m b e r ly s t -1 5  and  B e ta  z e o lite  w e re  e q u iv a le n t due  to  th e  h ig h e r  

s e le c t iv i ty  o f  B e ta  z e o lite .  So i t  w a s  c o n c lu d e d  th a t B e ta  z e o lite  is  m o re  a t t ra c t iv e  th a n  

A m b e r ly s t -1 5 .  T h e  k in e t ic  s tu d y  o f  th e  re a c t io n  c a ta ly z e d  b y  B e ta  z e o lite  w a s  c a rr ie d  o u t  

u s in g  a b a tc h  re a c to r. T h e  e f fe c t  o f  e x te rn a l m ass tra n s fe r  w a s  in v e s t ig a te d  b y  v a ry in g  

s t i r r in g  speed . T h e  ra te  la w  ta k in g  in to  a c c o u n t e f fe c t  o f  w a te r  in h ib i t io n  w a s  d e v e lo p e d  

T h re e  te m p e ra tu re  le v e ls  o f  3 2 3 , 333  and  3 3 8  K  w e re  used  in  th e  s tu d y  to  o b ta in  the  

p a ra m e te rs  in  th e  A r r h e n iu s ’ ร e q u a t io n  o f  th e  re a c tio n  ra te  c o n s ta n t a n d  th e  v a n ’ t H o f f  
e q u a tio n  o f  th e  w a te r  in h ib i t io n  c o e f f ic ie n t .

R e a c tiv e  d is t i l la t io n ,  a c o n f ig u ra t io n  in  w h ic h  th e  c a ta ly s t s e c tio n  w a s  lo c a te d  

in s id e  th e  d is t i l la t io n  c o lu m n , w a s  e m p lo y e d  to  c o n t in u o u s ly  s y n th e s iz e  e th y l te r t ia ry  

b u ty l  e th e r (a b b re v ia te d  E T B E )  f r o m  te r t ia r y  b u ta n o l ( T B A )  a n d  b io e th a n o l u s in g  B e ta  

z e o lite  as c a ta ly s t.  R e s u lts  a t s ta n d a rd  o p e ra t in g  c o n d it io n s  in d ic a te d  th a t E T B E  a t 57  m o l 

%  c o u ld  be  o b ta in e d  in  th e  to p  p ro d u c t  w h i le  a lm o s t p u re  w a te r  in  th e  re s id u e . O th e r  

o p e ra t in g  c o n d it io n s  su ch  as h e a t d u ty ,  fe e d  f lo w ra te ,  r e f lu x  ra t io  a n d  fe e d  m o la r  f lo w ra te  

o f  w a te r  w e re  in v e s t ig a te d  to  f in d  e ffe c ts  o n  th e  re a c tiv e  d is t i l la t io n  p e r fo rm a n c e .

F ie ld  o f  s tudy... C h e m ic a l E n g in e e r in g  ... A d v is o r ’ s s ig n a tu re
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NOM ENCLATURE

a\ Activity of specie i [-]
&I0 Reaction rate constant of reaction (1) [mol.kg'1.ร'1]
£20 Reaction rate constant of reaction (2) [mol.kg'1.ร'1]
kx Apparent reaction rate constant of reaction (1) [mol.kg'1.ร'1]
h Apparent reaction rate constant of reaction (2) [mol.kg'1.ร'1]
Kx Equilibrium constant of reaction (1) [-]
K w Adsorption parameter [-]
ท Reaction rate of reaction i [mol.kg'1.ร'1]
m i Number of mole of species i [mol]
t Reaction time [ร]
พ Catalyst weight [kg]
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