
CHAPTER 3

EXPERIMENTAL EQUIPMENT AND PROCEDURE

3 . 1  CONSTRUCTION OF EQUIPMENT

The e q u i p m e n t  u s e d  i n  t h i s  s t u d y  was  c o n s t r u c t e d  
a t  t h e  D e p a r t m e n t  o f  C h e m i c a l  E n g i n e e r i n g ,  C h u l a l o n g k o r n  
U n i v e r s i t y ,  and d e s i g n e d  t o  o p e r a t e  up t o  100 atm i n
p r e s s u r e ,  400  ° c  i n  t e m p e r a t u r e  f o r  t h e  r e a c t o r  s e c t i o n ,  and
1 0 0  a t m,  200  ° c  f o r  t h e  l i q u i d  f e e d  s e c t i o n .  S w a g e l o k  v a l v e s  
and f i t t i n g s  w e r e  u s e d  t o  c o n n e c t  t o  t h e  v a r i o u s  s i z e s  o f  
s t a i n l e s s  s t e e l  s e a m l e s s  t u b e s .

3 . 1 . 1  F l o w  D i a g r a m

A c o m p l e t e  f l o w  d i a g r a m  o f  t h e  e x p e r i m e n t a l  
e q u i p m e n t  i s  shown i n  F i g u r e  3 - 1 .  I t  c o n s i s t e d  o f  t h r e e  main  
s e c t i o n s ,  n a m e l y  f e e d  s e c t i o n ,  r e a c t o r  s e c t i o n  and p r o d u c t
r e c o v e r y  s e c t i o n .  Some d e v i c e s  r e q u i r e d  i n  t h e  e x p e r i m e n t  
a r e  n o t  shown i n  t h e  d i a g r a m ,  s u c h  a s  s e t s  o f  t e m p e r a t u r e
c o n t r o l l e r s  f o r  c o n t r o l l i n g  t h e  t e m p e r a t u r e  o f  l i q u i d  f e e d  
s e c t i o n  and r e a c t o r  s e c t i o n .  In a d d i t i o n ,  n o t  shown a r e  t h e  
h e a t i n g  w i r e s  f o r  p r e v e n t i n g  t h e  c o n d e n s a t i o n  o f  t h e  l i q u i d  
f e e d  and t h e  p r o d u c t s  i n  t h e  r e c o v e r y  r e g i o n ,  t h r e e  s e t s  o f  
t e m p e r a t u r e  p r o b e s ,  and t h e i r  m e a s u r i n g  c u r c u i t s .
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3 . 1 . 2  F e e d  S e c t i o n

The n - h e x a n e  f e e d  was  p r e p a r e d  by v a p o r i z i n g  t h e  
p u r e  l i q u i d  c o n t a i n e d  i n  t h e  r e a c t a n t  c y l i n d e r ,  made o f  
1 - i n c h  O.D.  s e a m l e s s  s t a i n l e s s  s t e e l  t u b e .  The h e a t  r e q u i r e d  
t o  v a p o r i z e  t h e  l i q u i d  n - h e x a n e  was  s u p p l i e d  f rom t h e  
s u r r o u n d i n g  h e a t i n g  w i r e s .  In a d d i t i o n ,  h e a t i n g  t a p e s  w e r e  
u s e d  t o  warm up t h e  t u b i n g  l e a d i n g  t o  t h e  r e a c t o r  i n  o r d e r  
t o  p r e v e n t  c o n d e n s a t i o n  o f  t h e  g a s e o u s  f e e d  on i t s  way t o  
t h e  r e a c t o r  s e c t i o n .  The t e m p e r a t u r e  o f  t h e  l i q u i d  was  
m e a s u r e d  v i a  a t h e r m o w e l l  p l a c e d  i n s i d e  t h e  c y l i n d e r .

Hy dr o g e n  f r o m a g a s  c y l i n d e r  was  s e n t  t h r o u g h  a 
f i l t e r  b e f o r e  a d j u s t i n g  i t s  o u t l e t  p r e s s u r e  w i t h  a p r e s s u r e  
c o n t r o l  v a l v e .  N e x t  t h e  h y d r o g e n  g a s  was  s e n t  t h r o u g h  t h e  
l i q u i d  n - h e x a n e  t a n k  w h i c h  made t h e  l i q u i d  t e m p e r a t u r e  
n e a r l y  u n i f o r m ,  and t h e  r e s u l t i n g  g a s  m i x t u r e ,  c o n t a i n i n g  
h y d r o g e n  and n - h e x a n e  v a p o r ,  w e n t  o u t  t h r o u g h  a u n i o n  t e e  
c o n n e c t e d  a t  t h e  t o p  o f  t h e  l i q u i d  t a n k  t o  t h e  r e a c t o r  
s e c t i o n .

3 . 1 . 3  R e a c t o r  S e c t i o n

The f i x e d - b e d  d o w n - f l o w  r e a c t o r  u s e d  i n  t h e  
e x p e r i m e n t s  was  made o f  s e a m l e s s  s t a i n l e s s  s t e e l  t u b e ,  Y 
i n c h  i n  d i a m e t e r  and 22 i n c h e s  i n  l e n g t h .  The r e a c t o r  was  
d e s i g n e d  t o  w i t h s t a n d  a maximum p r e s s u r e  o f  1 0 0  atm a t  a 
maximum t e m p e r a t u r e  o f  4 0 0  ° c .  I t  was a l s o  d e s i g n e d  f o r  e a s e
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VCR Tube A d a p t o r  G l a n d

» 1 --------—> VCR F e m a l e N u t s

---------------> G a s k e t

VCR t o  S w a g e l o k  C o n n e c t o r

F i g u r e  3 - 2  R e a c t o r  S e c t i o n
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o f  c o n n e c t i o n  and d i s c o n n e c t i o n  r e q u i r e d  when c a t a l y s t  was  
c h a r g e d  and d i s c h a r g e d .  T h e r e f o r e ,  s p e c i a l  S w a g e l o k  f i t t i n g s  
had t o  b e  u s e d ,  n a m e l y ,  .VCR t u b e  a d a p t o r  g l a n d s ,  VCR t o  
S w a g e l o k  c o n n e c t o r s ,  VCR f e m a l e  n u t s  and g a s k e t s ,  c o n n e c t e d  
t o  b o t h  e n d s  o f  t h e  r e a c t o r  t u b e ,  a s  shown i n  F i g u r e  3 - 2 .  
The r e a c t i o n  t e m p e r a t u r e s  w i t h i n  t h e  c a t a l y s t  b e d  w e r e  
m e a s u r e d  u s i n g  t h r e e  s e t s  o f  CA t y p e  t h e r m o c o u p l e s  p l a c e d  
i n s i d e  a t h e r m o w e l l  a t  t h e  c e n t e r  o f  t h e  r e a c t o r  t u b e .  The  
t h e r m o c o u p l e s  w e r e  c o n n e c t e d  t o  a t e m p e r a t u r e  i n d i c a t o r  t o  
r e a d  o u t  and r e c o r d  t h e  o p e r a t i n g  t e m p e r a t u r e s .

3 . 1 . 4  P r o d u c t  R e c o v e r y  S e c t i o n

S a m p l e s  o f  t h e  p r o d u c t  g a s  w e r e  t a k e n  f o r  
a n a l y s i s  t h r o u g h  s a m p l i n g  p o r t  1 o r  s a m p l i n g  p o r t  2 .  The  
f o r m e r  was  c l o s e r  t o  t h e  r e a c t o r  t u b e  t h a n  t h e  l a t t e r ,  and  
t h e  l i n e  b e t w e e n  t h e  r e a c t o r  and t h e  f o r m e r  was  warmed t o  
p r e v e n t  c o n d e n s a t i o n  o f  a ny  v a p o r s  i n  t h e  p r o d u c t  gas ' .  
H e a t i n g  t a p e  was  u s e d  f o r  t h i s  p u r p o s e ,  a s  i n  t h e  c a s e  o f  
r e a c t a n t  f e e d  s e c t i o n .  A f t e r  t h e  f i r s t  s a m p l i n g  p o r t ,  t h e  
p r o d u c t  g a s  w e n t  t h r o u g h  an i c e  b a t h  t o  c o n d e n s e  o u t  t h e  
v a p o r  f r a c t i o n s  b e f o r e  g o i n g  t o  t h e  s e c o n d  p o r t .  A f t e r  t h e  
d r y  g a s  s a m p l e  was  t a k e n  a t  t h e  s e c o n d  s a m p l i n g  p o r t ,  t h e  
r e m a i n i n g  g a s  was  v e n t e d  t h r o u g h  a w e t  g a s  m e t e r  t o  
a t m o s p h e r e .

t h e
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3 . 2  ELECTRIC FURNACE

3 . 2 . 1  C o n s t r u c t i o n  o f  E l e c t r i c  F u r n a c e

The c o n s t r u c t e d  f u r n a c e ,  
e n s u r e  i s o t h e r m a l  o p e r a t i o n  o f  t h e  
r e f r a c t o r y  b r i c k s  and h e a t i n g  w i r e s .

w h i c h  was  d e s i g n e d  t o  
r e a c t o r ,  was  made o f  

a s  shown i n  f i g u r e  3 - 3 .

Four  b r i c k s  w e r e  d i v i d e d  i n t o  two  s i d e s ,  e a c h  
s i d e  c o n s i s t i n g  o f  two b r i c k s  l o n g t i t u d i n a l l y  c o n n e c t e d .  
N e x t  a c e n t r a l  h o l e  was  c a r v e d  o u t  o f  b o t h  s i d e s  s u c h  t h a t  
t h e  r e a c t o r  t u b e  m i g h t  b e  p l a c e d  s n u g l y  i n  i t .  S e v e r a l  s m a l l  
g r o o v e s  w e r e  n e x t  c a r v e d  o u t  o f  t h e  f o u r  b r i c k s  t o  i n s e r t  
t h e  e l e c t r i c a l  h e a t i n g  w i r e s .  F i n a l l y  e a c h  s i d e  was  w r a p p e d  
i n  an a l u m i n i u m - t i n  s h e e t ,  and t h e  two s i d e s  w e r e  h i n g e d
t o g e t h e r on o n e s i d e e d g e ,  s o  t h a t t h e f u r n a c e  c o u l d b e
o p e n e d e a s i l y when c a t a l y s t  was t o be  c h a r g e d and
d i s c h a r g e d .

3 . 2 . 2  T e s t  o f  A x i a l T e m p e r a t u r e  D i s t r i b u t i o n

The r e a c t i o n  t e m p e r a t u r e  was  c o n t r o l l e d  by two  
s l i d e  v o l t a g e  d e v i c e s  t o  v a r y  t h e  v o l t a g e  o f  t h e  h e a t i n g  
w i r e s .  Me a s ur e m e n t  o f  t h e  a x i a l  t e m p e r a t u r e  d i s t r i b u t i o n  was  
made by p l a c i n g  a s t a i n l e s s  t u b e  i n s i d e  t h e  f u r n a c e ,  and t h e  
a x i a l  t e m p e r a t u r e  i n s i d e  t h e  t u b e  was  m e a s u r e d  u s i n g  a 
s h e a t h e d  CA ( c h r o m e l - A l u m e l  ) t h e r m o c o u p l e  s e t .  To e n s u r e  
i s o t h e r m a l  o p e r a t i o n ,  T h r e e  s e t s  o f  a x i a l  t e m p e r a t u r e
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F i g u r e  3 - 3 The C o n s t r u c t e d  E l e c t r i c F u r n a c e .
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d i s t r i b u t i o n ,  e a c h  w i t h  l e s s  t h a n  + 3 ° c  v a r i a t i o n  i n  ( |1G 
m i d d l e  r e g i o n  o f  t h e  f u r n a c e ,  w e r e  a c h i e v e d  f o r  a l e n g t h  n o t  
l e s s  t h a n  10 c e n t i m e t e r s .  The o b s e r v e d  a x i a l  t e m p e r a t u r e  
d i s t r i b u t i o n s  w i t h  no g a s  f l o w  i n s i d e  s t a i n l e s s  t u b e  ,’t re  
shown i n  F i g u r e  3 - 4 .

3 . 3  ANALYTICAL INSTRUMENT

Two d u a l - c o l u m n  S h i mud s u  Gas C h r o m a t o g r a p h s  W o r e  

u s e d  t o  a n a l y z e  t h e  c o m p o n e n t s  o f  t h e  r e a c t a n t  f e e d  .เท d 
p r o d u c t  g a s .  Model  8 APrF was  u s e d  t o  a n a l y z e  c a r b o n  
c o n t a i n i n g  g a s e o u s  c o m p o n e n t s ,  and mo d e l  8 AT was u s e d  t o  
a n a l y z e  t h e  h y d r o g e n  g a s  c o m p o n e n t .  A VZ-7 c o l u m n ,  5 m e t e r  
l o n g ,  was  u s e d  t o  s e p a r a t e  t h e  h y d r o c a r b o n  c o m p o n e n t s ,  ;ind 
t h e  c o l u m n  t e m p e r a t u r e  was  s e t  a t  40 ° c .  The o t h e r  co l umn  
u s e d  i n  mo de l  8 AT t o  a n a l y z e  h y d r o g e n  c o m p o n e n t  was  MS-5a , 
5 m e t e r  l o n g ,  s e t  a t  1 25  ° c .  The p r o p o r t i o n a l i t y  c o n s t a n t s  
r e l a t i o n  p e a k  a r e a s  t o  m o l e  f r a c t i o n s  and a d d i t i o n a l  d e t a i l s  
a r e  g i v e n  i n  A p p e n d i x  B.

3 . 4  PREPARATION OF CATALYSTS USED.

f  o r m , 
s i z e .

The c a t a l y s t  
p e l l e t e d ,  c r u s h e d  

The c a t a l y s t s  t h u s

p o w de r  was  m o d i f i e d  t o  
and t h e n  s c r e e n e d  t o  
o b t a i n e d  was  c a l c i n e d

t h e  a c t i v e  
t h e  d e s i r e d  
i m m e d i a t e ) y

b e f o r e  u s e  i n  t h e  e x p e r i m e n t s .



F i g u r e  3 - 4  The o b s e r v e d  A x i a l  T e m p e r a t u r e  D i s t r i b u t i o n

cn
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c h a n g e  
F i r s t  a 
t o  t h e  
ammonia  
f o r m .

The p u r p o s e  o f  t h e  a b o v e  m o d i f i c a t i o n  was  t o  
t h e  t h e  N a - f o r m  t o  t h e  p r o t o n i c  form by i o n  e x c h a n g e .  
ท ammonium s o l u t i o n  i s  u s e d  t o  c h a n g e  t h e  s o d i u m  f o r m  
ammonium f o r m ,  and t h e n  c a l c i n e d  t o  d r i v e  o f f  t h e  

g a s ,  r e n d e r i n g  t h e  c a t a l y s t  t h e  a c t i v e  p r o t o n i c

3 . 4 . 1  N a - M o r d e n i t e  P r e p a r a t i o n

The p r e p a r a t i o n  p r o c e d u r e  o f  N a - m o r d e n i t e  
z e o l i t i c  c a t a l y s t  was  a s  f o l l o w s  ะ

1 .  T h r e e  g r a ms  o f  t h e  N a - m o r d e n i t e  p o w de r  was  
c o n t i n u o u s l y  s t i r r e d  i n  45 ml .  o f  10% NH^NO^ s o l u t i o n  a t  
90 °c f o r  2 h o u r s .

2 .  The m o r d e n i t e  c a t a l y s t  i n  s t e p  1 was  f i l t e r e d  
and w a s h e d  w i t h  d i s t i l l e d  w a t e r .

3 .  The m o r d e n i t e  i n  s t e p  2 w en t  t h r o u g h  s t e p  1 
and 2 a s e c o n d  t i m e ,  and t h e n  was  f i l t e r e d  and w as h e d  t h r e e  
more t i m e s  w i t h  d i s t i l l e d  w a t e r .

4 .  The r e s u l t i n g  NĤ J -  m o r d e n i t e  c a t a l y s t  was  
d r i e d  a t  1 2 0  °c i n  an o v e n  f o r  1  d a y .

5 .  P e l l e t e d  and t h e n  c r u s h e d  i n t o  v a r i o u s  s i z e s ,  
t h e  c a t a l y s t  f r a g m e n t s  w e r e  s c r e e n e d  u s i n g  2 0 - a n d  2 4 - m e s h  
s i e v e s .

6 . The s c r e e n e d  N H ^ - m o r d e n i t e  c a t a l y s t  was  
c a l c i n e d  i n  o p e n  a i r  a t  500 °c f o r  15 h o u r s  i n  o r d e r  t o
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d r i v e  o f f  ammonia g a s ,  t h u s  
c a t a l y s t ,  t h e  a c i d i c  a c t i v e  form

r e s u l t i n g  i n  H - m o r d e n i t e  
f o r  h y d r o c r a c k i n g  r e a c t i o n .

C h e m i c a l  r e a c t i o n s  c o n c e r n i n g  t h e  m o d i f i c a t i o n  
o f  N a - m o r d e n i t e  c a t a l y s t  a r e  ะ

i )  N a - M o r d e n i t e  + NH. ( s o l n ) ----------- » NH . - M o r d e n i t e
4 9 0 - c  4

500  ° c
i i  ) N H ^ - M o r d e n i t e  -------------- > H - M o r d e n i t e  + NH^(g)

C a l c i n e

3 . 4 . 2  Na-Y P r e p a r a t i o n

The p r e p a r a t i o n  p r o c e d u r e  o f  Na-Y z e o l i t i c  
c a t a l y s t  was  t h e  same a s  t h e  s i x  s t e p s  o f  t h e  N a - m o r d e n i t e  
p r e p a r a t i o n .  C h e m i c a l  r e a c t i o n s  c o n c e r n i n g  t h e  Na-Y 
p r e p a r a t i o n  a r e  ะ

i )  Na-Y + NH. ( s o l n ) ---------------- > NH.-Y
4 9 0 ° c 4
500°c

i i )  NH4 -Y ----------------> HY + NH3 ( g )
C a l c i n e

3 . 5  EXPERIMENTAL PROCEDURE

3 . 5 . 1  Leak T e s t  o f  E x p e r i m e n t a l  Equi pment

s u r e  t h a t
A f t e r  f a b r i c a t i o n  h a s  b e e n  f i n i s h e d ,  

t h e  a p p a r a t u s  was  s a f e  t o  o p e r a t e  a t  the-
t o  make  
maximum

d e s i g n  p r e s s u r e ,  a p r e s s u r i z e d  g a s  t e s t  was made u s i n g  
n i t r o g e n .  F i r s t  n i t r o g e n  a t  5 a t g .  was  i n t r o d u c e d  i n t o  t h e
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a p p a r a t u s .  Then a s o a p y  s o l u t i o n  was  u s e d  t o  f i n d  o u t  any  
p o s s i b l e  l e a k a g e  p o i n t s  by  s q u i r t i n g  t h e  s o l u t i o n  o n t o  a l l  
a r e a s  s u s c e p t i b l e  t o  l e a k a g e ,  s u c h  a s  t h e  c o n n e c t i o n s  o f  
u n i o n s  and t u b e s ,  t h e  c o n n e c t i o n s  o f  v a l v e s  and t u b i n g s ,  
e t c .  S u b s e q u e n t l y , p r e s s u r e s  o f  t h e  c o m p r e s s e d  n i t r o g e n  was  
r a i s e d  s t e p  by  s t e p  f rom 1 0 ,  2 0 ,  3 0 ,  4 0 ,  5 0 ,  7 0 ,  90 u n t i l
1 0 0  a t g  w h i l e  c a r r y i n g  o u t  t h e  same l e a k  t e s t  p r o c e d u r e  a s  
a t  5 a t g .  F i n a l l y ,  t h e  a b o v e  t e s t  was  r e p e a t e d  u s i n g  
h y d r o g e n  g a s  i n s t e a d  o f  n i t r o g e n .

The l e a k  t e s t i n g  o f  t h e  e x p e r i m e n t a l  a p p a r a t u s  
n e e d  t o  b e  c a r r i e d  o u t  w h e n e v e r  t h e  s p e n t  c a t a l y s t  had t o  be  
r e p l a c e d  w i t h  a f r e s h  c a t a l y s t .

3 . 5 . 2  C a t a l y s t  L o a d i n g

The f o l l o w i n g  s t e p s  c o n s t i t u t e  t h e  c a t a l y s t  
l o a d i n g  p r o c e d u r e  ะ

i )  Two c c . o f  t h e  c a l c i n e d  c a t a l y s t  was  w e i g h e d  
and i t s  w e i g h t  was  r e c o r d e d .

i i ) The c a t a l y s t  was  p l a c e d  on a f i n e  s t a i n l e s s  
s t e e l  s c r e e n  s e t  i n  t h e  m i d d l e  r e g i o n  o f  t h e  r e a c t o r  t u b e .  
In a d d i t i o n ,  two  g l a s s - w o o l  p a d s  w e r e  p l a c e d  i n  t h e  r e a c t o r  
t u b e ,  o n e  a t  t h e  t o p  and t h e  o t h e r  a t  t h e  b o t t o m  o f  t h e  
c a t a l y s t  b e d .

i i i )  The r e a c t o r  t u b e  was  s e t  i n  i t s  p l a c e .  Then  
l e a k  t e s t  was  c a r r i e d  o u t  a t  a p r e s s u r e  a t  l e a s t  2 0 %  h i g h e r
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t h a n  t h e  maximum o p e r a t i n g  p r e s s u r e ,  f i r s t  u s i n g  n i t r o g e n  
and t h e n  h y d r o g e n  a t  h i g h e r  p r e s s u r e s .

3 . 5 . 3  E x p e r i m e n t a l  P r o c e d u r e

The e x p e r i m e n t a l  p r o c e d u r e  i s  a s  f o l l o w s  ะ

i )  W h i l e  S . V . 2 ,  S . V . 6  and S . V . 7  w e r e  s h u t  o f f ,
n i t r o g e n  was  f i r s t  u s e d  t o  p u r g e  t h e  s y s t e m  b e f o r e  t h e  s t a r t  
o f  e a c h  e x p e r i m e n t a l  r u n .

ii) Temperature o f  the reactor was raised to 
10 0 ° c and kept constant by adjusting the slide voltage 
devices.

i i i )  A f t e r  30 m i n u t e s  o f  n i t r o g e n  p u r g i n g  s . v . l ,

S . V . 3  and S . V . 5  w e r e  s h u t  o f f ,  and S . V . 2  was  o p e n e d  t o  l e t  
h y d r o g e n  f l o w  t h r o u g h  t h e  c a t a l y s t  b e d  a t  t h e  d e s i r e d  
p r e s s u r e  f o r  30 m i n u t e s ,  S i m u l t a n e o u s l y  t h e  l i q u i d  f e e d  was  
h e a t e d  up t o  t h e  d e s i r e d  t e m p e r a t u r e  and k e p t  c o n s t a n t  a t  
t h a t  t e m p e r a t u r e .

i v )  S . V . 4  was  s h u t  o f f  w h i l e  S . V . 3  and S . V . 5  w e r e
■ o p e n e d .

v )  The f l o w  r a t e  o f  t h e  f e e d  g a s  m i x t u r e  was  s e t
by a d j u s t i n g  t h e two n e e d l e  v a l v e s a t  t h e o u t l e t o f t h e
r e a c t o r  t u b e ,  and t h e f l o w  r a t e  was m e a s u r e d u s i n g t h e w e t
g a s  m e t e r  and a s t o p  w a t c h .

v i  ) Wai t  u n t i l  s t e a d y  s t a t e  c o n d i t i o n  h a s  b e e n  
r e a c h e d .  A f t e r  t h a t ,  t h e  t e m p e r a t u r e s  o f  t h e  l i q u i d  f e e d ,  
r e a c t o r  and s a m p l i n g  p o r t  w e r e  r e c o r d e d ,  i n  a d d i t i o n  t o  t h e
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t o t a l  f l o w  r a t e  o f  g a s  m i x t u r e  and t h e  p r e s s u r e  o f  t h e  
s y s t e m .

v i i )  A s a m p l e  o f  t h e  p r o d u c t  g a s  m i x t u r e  was  t a k e n  
e a c h  a t  s a m p l i n g  p o r t  1  and 2 , and t h e n  a n a l y z e d  w i t h  t h e  
Shi madzu  Gas C h r o m a t o g r a p h s .

v i i i ) The r e a c t o r  t e m p e r a t u r e  was  r a i s e d  t o  a n o t h e r  
d e s i r e d  r e a c t i o n  t e m p e r a t u r e ,  n am e l y  2 5 0 ,  2 8 0 ,  3 0 0 ,  320  and 
340  ° c , r e s p e c t i v e l y .

i x )  Gas s a m p l e  was  t a k e n  t o  a n a l y z e  t h e  p r o d u c t s  
a t  e a c h  r e a c t i o n  t e m p e r a t u r e  w h e n e v e r  a new s t e a d y  s t a t e  
c o n d i t i o n  had b e e n  a c h i e v e d .

x )  A f t e r  t h e  e x p e r i m e n t a l  r un  had b e e n  f i n i s h e d ,  
t h e  t e m p e r a t u r e  o f  b o t h  r e a c t o r  and r e a c t a n t  f e e d  w e r e  
l o w e r e d  a s  n i t r o g e n  was  s e n t  t h r o u g h  t h e  a p p a r a t u s  i n s t e a d  
o f  h y d r o g e n .

3 . 5 . 4  D a t a  R e c o r d i n g

When e a c h  s a m p l e  o f  t h e  o u t l e t  g a s  m i x t u r e  was  
t a k e n  f o r  a n a l y s i s ,  t h e  f o l l o w i n g  i n f o r m a t i o n  was  r e c o r d e d  ะ

i )  C a t a l y s t  bed  t e m p e r a t u r e  
i i ) S y s t e m  p r e s s u r e  ( a t  t h e  r e a c t o r  i n l e t )

i i i )  L i q u i d  f e e d  t e m p e r a t u r e
i v )  T e m p e r a t u r e  o f  t h e  s a m p l i n g  p o r t  

) F l ow r a t e  o f  t h e  g a s  m i x t u r eV
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The e x p e r i m e n t a l  c o n d i t i o n s  i n v e s t i g a t e d  i n  t h e  
h y d r o c r a c k i n g  o f  n - h e x a n e  a r e  s u m m a r i z e d  a s  f o l l o w s  ะ

C a t a l y s t  t y p e : N a - m o r d e n i t e and Na-Y
P r e s s u r e : 3 0 ,  50 and 95 a t g .  f o r

N a - m o r d e n i t e 50 and 70 a t g .
f o r  Na-Y

T e m p e r a t u r e ะ 2 6 0 ,  2 8 0 ,  300 , 320  and 3 4 0 ° c
S p a c e  V e l o c i t y : 2 0 0 0 ,  4 0 0 0  and 8 0 0 0  h r - 1
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