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APPENDIX A

Calculation of sample
M.w. o f  S i =  2 8 .0855
M.w. o f S i 0 2 =  60 .0845
W eigh t p e rc e n t o f  S i 0 2 in  S o d iu m  S ilica te  = 2 8 .5  
M.W. o f A l  = 2 6 .9 8 1 5
M.W. o f  A1C13 =  133 .3405
W eigh t p e rc e n t o f  p u rity  o f  A IC I3 
M.W. o f C u  = 6 3 .5 4
M.W. o f  C u (C H 3C 0 0 ) 2 H 20  =  99

A-l Calculation of Si/Al ratio for MFI type zeolite.

T h e  ca lc u la tio n  is b a se d  on  w e ig h t o f  S o d iu m  S ilica te  (N a 2 0 s i 0 2 H 2 0 )  in  B1 an d  B 2 
so lu tio n s.
M o le  o f  S i u se d

S i/A l a to m ic  ra tio  
M o le  o f  A1 re q u ire d  
A m o u n t o f  A IC I3

=  w t.(% p u rity )* (M .W . o f  S i) (A -1.1) 
100 (M .W . o f  S i 0 2)

=  6 9 * (2 8 .5 /1 0 0 )* (2 8 /6 0 )
=  0 .3273

=  0 .3 2 7 2 /5 0  =  6 .5 4 5 8 * 1 0 '3 m o le  
=  6 .5458  * 10 ' 3 * 1 3 3 * 0 0 0 /9 7 )
=  0 .8998  g

T h is  is th e  a m o u n t o f  A IC I3 u sed  in  A1 and  A 2  so lu tio n s

A-2 Calculation of reaction flow rate.

T h is  s tu d y  u ses  f lo w  ra te  o f  s tream  gas by  u sin g  th e  fo rm u la  o f  G H S V  (gas h o u rly  
sp ace  v e lo c ity )  as fo llo w s:

G H S V  =  V olum etric  f lo w  ra te
V olum e o f  C a ta ly s t

V o lu m etric  f lo w  ra te  =  30 ,000  * V olum e o f  ca ta ly st,
a t ST P: V o lu m etric  f lo w  ra te  =  V olum etric  flo w  ra te  * (2 7 3 .1 5+ t)

2 7 3 T 5
w h ere  t =  ro o m  tem p e ra tu re , °c



APPENDIX B

Thermodynamic stability of nitrogen oxide.
E v en  th o u g h  N O  is an  en d o th e rm ic  co m p o u n d , no  d e c o m p o s itio n  is  o b se rv ed  a t 825 K. 
T he  th e rm o d y n a m ic  p a r a m e te r s ^ 0, H °f and  G°f) co rre sp o n d in g  to  N O  an d  th e  G ib b s 
free  energ y  o f  th e  reac tio n  are g iv en  in  T able B - l  :

n o ^ n2+ o2 [B - l]
fo r a  re la tiv e ly  b ro a d  ran g e  o f  tem p e ra tu re  [139].

F ro m  a  th e rm o d y n a m ic  p o in t o f  view , as can  be seen  fro m  T ab le  B - l ,  th e  N O  
m o lecu le  is u n s ta b le  ev en  at 298  K  an d  1 atm . T h is  is due  to  th e  e lec tro n ic  s truc tu re  
o f  th e  b o n d  in  N O . T h e  reac tio n  is sp in -fo rb id d en , and  N O  is k in e tic a lly  stab le . T hus, 
the  h ig h  en e rg y  o f  d isso c ia tio n  (153 .3  kcal m o l '1) an d  to  co rre sp o n d in g  ex tre m e ly  low  
d e c o m p o s itio n  rates.

In th e  p re se n c e  o f  a  red u c tan t, re ac tio n s  lead  to  a s tro n g  d e c re a se  in  th e  G ib b s  
free en e rg y  v a lu es . T h is  ex p la in s  th a t such  reac tio n s  are  u sed  in  p ra c tic a l ap p lica tio n s . 
T h e  in tro d u c tio n  o f  o x y g en  here  lead s to  an  ad d itio n a l re d u c tio n  in  th e  free  energy .

Table B-l E v o lu tio n  o f  th e  th e rm o d y n am ic  p aram ete rs : en tro p y (S °), en th a lp y  (H°f), 
G ib b s  free  en e rg y  o f  N O  (G°f), and  G ib b s  free energ y  o f  th e  N O  d e c o m p o s itio n  (S tu ll 
e t al. 1969 [139]).

T (K ) N O H°fs N O  re a c tio n
ร 0

(cal m ol K ) (kcal m ol"1) G°f
(kcal m ol"1)

(G°f)f 
(kca l mol"

298 50.35 21 .60 20 .72 -2 2 0 .7 2
300 50.40 21 .60 20.71 -2 20.71
400 52.45 21.61 20.41 -2 20.41
500 54.06 21 .62 2 1 .6 2 - 2  2 0 . 1 1
600 55.41 21 .62 19.81 -2 19.81
700 56.57 21 .62 19.51 -2 19.51
800 57.61 21.63 19.21 -2 19.21
900 58.54 21.63 18.91 -2 18.91

1 0 0 0 59.39 21 .69 18.60 - 2  18.60
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