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APPENDICES

A p p e n d ix  A  T h e  Q u a n t i t a t iv e  C a lc u l a t io n s  o f  G a s  P r o d u c t

o

V o lu m e  o f  g a s  p r o d u c t  p a s s e d  t h r o u g h  a  v e n t  t e s t  to  m e a s u r e  h o u r ly  

th a t  e a c h  h o u r  h a s  th e  d i f f e r e n t  a  l i t t l e  b it  in  a  m e a s u r e d  g a s  p r o d u c t  q u a n t i t y  

( v o l u m e ) .  A s  th e  g a s  p h a s e ,  1 m o l%  o f  m e t h a n e  e q u a l s  t o  1 v o l%  o f  m e t h a n e  th a t  

w a s  a  s ta n d a r d  fo r  g i v i n g  a r e f e r e n c e  a r e a  o f  m e t h a n e  c o m p a r e d  to  a n  a r e a  o f  p r o d u c t  

i w i t h  t h e  d if f e r e n t  a  n u m b e r  o f  m o l  in  p r o d u c t  i ( a  n u m b e r  o f  m e t h a n e  m o l  =  1 m o l  

a t o m  a n d  e t h a n e  =  2  m o l  a t o m  f o r  e x a m p l e ) .  T h e  c h o s e n  m e a s u r e d  g a s  p r o d u c t  in  a n  

h o u r  s h o u ld  a l s o  r e s u lt  in  a  c o n s t a n t  c o n v e r s i o n  a s  o b s e r v e d  in  a c h r o m a t o g r a m .  T h e  

v o l u m e  o f  p r o d u c t  i ( m l )  t h e n  w a s  c a l c u la t e d  t o  w e i g h t  o f  p r o d u c t  i a t  S T P  f o r  s i m p l y  

fu r th e r  c o n v e r t in g  to  c o n v e r s i o n ,  s e l e c t i v i t y ,  a n d  y i e l d  o f  p r o d u c t s .

V o l u m e  o f  p r o d u c t  i ( m l )
(areas of product i)x (total volume of gas product)x(l mol %  of methane)_ - - - A  I

(number of mol in product i)x(reference area of methane)

........  „ 1 . , „ (volume of product i)x(molecular weight i)
W e ig h t  o t  p r o d u c t  i ( g )  =  -------------- -—  “  .----------------- 1 -------- A 2

K (22 .4 )x (1000 )

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

p r o d u c t  a r e  d e f in e d  a s  s h o w n  in  E q u a t io n s  3 , 4 ,  a n d  5 r e s p e c t iv e ly .

C o n v e r s i o n  (% ) =  ( w e i g h t  o f  to t a l  products(g))x(100) A3
w e i g h t  o f  ( to ta l  p r o d u c t s ( g )  +  r e m a in in g  f e e d ( g ) )

S e l e c t i v i t y  o f  p r o d u c t  i ( % )  =  ( w e i g h t  o f  p r o d u c t s  i ( g ) ) x ( 1 0 0 )  A 4

w e i g h t  o f  t o t a l  p r o d u c t s ( g )

Yield of product i (%) = (conversion) X  (selectivity of product]-) A5
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A p p e n d ix  B  O v e r a l l  M a s s  B a la n c e  o f  H y d r o c r a c k in g  o v e r  D i f f e r e n t  E x t r u d e d  

C a t a ly s t  ( R e a c t io n  C o n d i t io n :  310 °c , 500 p s ig ,  a n d  H î /F e e d  M o la r  R a t io  o f  30
o

T a b le  B 1  O v e r a l l  m a s s  b a la n c e  o f  h y d r o c r a c k i n g  o v e r  d i f f e r e n t  e x t r u d e d  c a t a l y s t  

( R e a c t i o n  c o n d it io n :  310 °c, 500 p s ig ,  a n d  H 2/ f e e d  m o la r  ra tio  o f  30)

C a t a ly s t
E x t r u d a t e s  ( H Y : P s e u d o  B o e h m i t e )  w t %

100:0 8 0 : 2 0 6 0 : 4 0 4 0 : 6 0 2 0 : 8 0

G a s  P r o d u c t  ( g /h ) 0 . 0 5 0 .5 0 0 .5 0 1 .7 5 0 . 2 9

L ig h t  P r o d u c t  ( < C 5 )  ( g / h ) 0.02 0 .1 9 0 .2 7 0 . 8 4 0 .1 5

L iq u id  P r o d u c t  ( g / h ) 3 . 0 6 2.10 4 .3 4 4 . 3 7 2 . 8 7

G a s o l i n e  P r o d u c t  ( C 5 - C 8 )  ( g / h ) 0 . 8 7 2 .1 5 2 .2 3 2.86 1 .0 7

J e t  P r o d u c t  ( C 9 - C 1 4 )  ( g / h ) 0 . 9 8 0 . 2 6 1.10 1 .5 2 0 . 8 2

D i e s e l  P r o d u c t  ( C 15 - C 1 8 )  ( g / h ) 1 .2 6 0.00 1 .2 4 0 . 9 0 0 . 4 6

R e m a i n i n g  F e e d  ( R F )  ( g /h r ) 1 .2 6 0.00 0 .8 0 0.02 1 .3 5

L iq u id  P r o d u c t  +  R F  ( g / h )  ( V i a l ) 3 . 0 7 2.10 5 .1 4 4 . 3 9 3 . 5 7

G a s  +  L iq u id  P r o d u c t  ( g / h ) 1 .8 7 2 .6 0 3 .6 0 5 . 2 2 2 .5 1

T o t a l  P r o d u c t  +  R F  ( g / h ) 3 . 1 2 2 . 6 0 5 .6 4 6 . 1 4 3 . 8 6

R e m a i n i n g  H 2  ( g /h ) 0 . 2 7 0 . 4 9 0 .4 5 0 .6 1 0 .3 5

U s e d  H 2  ( g /h ) 0 .0 5 0.02 0.00 0 . 0 3 0.01
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Appendix c  Physical Properties of Pseudo Boehmite Extrudates with Varing of 

vol% Glacial Acetic Acid

Catalysts
Batch

Reference

Height

(mm)

Diameter

(mm)

Area

(mm2)

Maximum 

Load (N)

Maximum

Load

(N)/cm

Average

Maximum

Load

(N)/cm

SD

1% 7.5 1.9 2.84 78.02 104.03

Glacial 6.9 1.9 2.84 82.40 119.42 107.03 11.20

acetic 7.3 1.9 2.84 7-1.27 97.63

2% 7.0 1.9 2.84 78.80 112.69

Glacial 6.2 1.9 2.84 79.73 128.62 122.27 8.43

acetic 7.0 1.9 2.84 87.85 125.50

Pseudo
3% 5.1 1.9 2.84 70.88 138.98

Boehmite
Glacial 5.2 1.9 2.84 74.81 143.48 144.97 8.45

acetic 4.7 1.9 2.84 70.94 150.94

4% 7.0 1.5 1.77 68.92 98.46

Glacial 7.0 1.5 1.77 52.91 75.59 83.91 12.63

acetic 7.0 1.5 1.77 54.39 77.70

5% 6.4 1.5 1.77 39.60 61.88

Glacial 6.4 1.5 1.77 34.65 54.14 60.44 5.72

acetic 6.4 1.5 1.77 41.80 65.32
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Appendix D Physical Properties of HY:Pseudo Boehmitc Extrudatcs with 3
vol% of Glacial Acetic Acid

Catalysts
Batch

Reference

Height

(mm)

Diameter

(m m)

Area 

( mm2)

Maximum 

Load (N )

M axim um

Load

(N)/cm

Average

M axim um

Load

(N )/cm

SD

6.2 1.9 2.84 34.49 55.63

80:20 5.0 1.9 2.84 27 18 54.37 50.41 7.98

6.9 1.9 2.84 28.44 41.22

5.8 1.7 2.26 48.15 83.02

60:40 5.5 1.7 2.26 44.35 80.64 81 68 121
HY:

6 1.7 2.26 48.83 81 38
Pseudo

4.8 1.7 2.26 45.59 94.97
Boehmite

40:60 7.8 1.7 2.26 65.61 84.12 92.30 7.22

7.6 1.7 2.26 74.13 97.80

7.0 1.7 2.26 90.68 129.53

20:80 7.8 1.7 2.26 95.89 122.93 126.77 3.42

7.2 1.7 2.26 115.31 127.84

o
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