
CHAPTER X
CONCLUSIONS AND RECOMMENDATIONS

T h is  d is se r ta tio n  has d esc rib ed  stu d ies o f  th e  e ffec t o f  sev ere  co n d itio n s  on  
ca ta ly tic  p ro p e rtie s  o f  v a rio u s  ty p es  o f  m eta l on  M F I ty p e  zeo lite s  fo r N O  rem o v a l w ith  
n -o c tan e  in  th e  p re se n c e  o f  ex cess  oxy g en . C u /M F Is, H -C o -s ilic a te s , C u /C o -s ilic a te s  and  
P d /C u /M F Is  w ere  ta k e n  in to  acco u n t in  th is  study . T h e  co n c lu s io n s  o f  th is  th es is  w ere  
su m m a riz e d  as fo llo w s:
1. C o p p e r c o n te n t lo ad ed  on  M F I ty p e  zeo lite  a ffec ted  o n  th e  ac tiv ity  fo r  N O  

co n v ers io n . T h e  ca ta ly s t w ith  a  h ig h e r am o u n t o f  co p p er c o n te n t e x h ib ite d  a  h ig h e r 
a c tiv ity  fo r  N O  co n v ersio n .

2. T h e  p re se n c e  o f  s team  (0 -10  m o l% ) H 2O  im p ac ted  on  n itr ic  o x id e  rem o v a l u s in g  
2 0 0 % C u /M F I and  H -C o -s ilica te  in fin ite s im a lly  ev en  w h e n  10 m o l%  FI2 O  w as 
in tro d u ced  in  th e  feed  gas. T h e re fo re , 2 0 0 % C u /M F I an d  H -C -s ilic a te  s till ex h ib ited  
h ig h  a c tiv ity  fo r N O  co n v ersio n .

3. T h e  in flu en ce  o f  th e rm a l-trea tm en t w as a lso  in te rp re ted . 2 0 0 % C u /M F I lo st ac tiv ity  
fo r co n v e rs io n  o f  N O  v is ib ly  due  to  th e  u n s tab ility  o f  its  fra m e w o rk  o f  M F I ty p e  
zeo lite . In  co n tra s t, th e  ac tiv ity  fo r co n v ers io n  o f  N O  o f  H -C o -s ilic a te  is p ro m o te d  by  
h ig h  th e rm a l-trea tm en t. T he th e rm a l-trea tm en t co n d itio n  a t 1 ,000°C  p ro v id e d  the  
o p tim u m  co n d itio n  fo r N O  co n v e rs io n  o f  H -C o -s ilic a te . B y  u s in g  m a n y  
c h a rac te riz a tio n s , it can  be co n c lu d ed  th a t a fte r th e rm a l- trea tm e n t a t 1 ,000°C  som e 
co b a lt sp ec ies  m o v ed  fro m  th e  fram ew o rk  and  ch an g ed  in to  d isp e rse d ly  co b a lt o x id es  
o n  th e  su rface . B o th  co b a lt sp ec ies  in  th e  fram ew o rk  an d  th o se  ed u ced  fro m  the  
fram ew o rk  p ro m o te  h ig h e r ac tiv ity  fo r co n v e rs io n  o f  N O .

4. C u /C o -s ilic a te  w as  p rep a red  to  in v estig a te  an d  co m p are  th e  ac tiv ity  fo r n itric  o x id e  
rem o v a l w ith  2 0 0 % C u /M F I and  H -C o -s ilica te . C u /C o -s ilic a te  ex h ib ited  h ig h e r  
co n v e rs io n  o f  N O  th an  H -C o -s ilic a te  b u t lo w er th a n  2 0 0 % C u /M F I. H o w ev er, the  
s tab ility  o f  C u /C o -s ilic a te  is b e tte r  th an  2 0 0 % C u /M F I. B y  o b se rv in g  the  th e rm al 
tre a tm e n t c o n d itio n  at 1 ,000°C , 2 0 0 % C u /M F I lo ss  th e  ac tiv ity  fo r co n v e rs io n  o f  N O  
as m en tio n e d  above . C u /C o -s ilic a te  p re trea ted  a t 1 ,000°C  sh o w ed  s im ila r  n itric  o x ide  
co n v e rs io n  to  H -C o -s ilic a te  p re tre a ted  a t 1 ,000°C . C u /C o -s ilic a te  p re tre a ted  at 1 ,000°
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c  ex h ib ite d  h ig h e r co n v e rs io n  fo r d e c o m p o s itio n  o f  N O  th a n  C u /C o -s ilic a te  w ith o u t 
p re trea tm en t. It c an  be  im p lied  th a t m o st c o p p e r sp ec ies  lo ad ed  o n  H -C o -s ilica te  
p re tre a ted  at 1 ,000°C  is C u 1+sp ec ies  p ro m o tin g  h ig h  d e c o m p o s itio n  o f  N O .

5. T h e  h y d ro th e rm a l- tre a tm e n t d eac tiv a ted  b o th  2 0 0 % C u /M F I an d  H -C o -s ilic a te  m o re  
sev e re ly  th a n  e ith e r h y d ro -tre a tm e n t o r th e rm a l-trea tm en t.

6. P d  g roup  m e ta ls  c a n  m a in ta in  th e  ac tiv e  C u 2+ spec ies  fo r  N O  co n v e rs io n  ag a in s t 
h y d ro th e rm a l- tre a tm e n t a t 8 0 0 ° c  w ith  1 0 % แ 2 0 . P d  p lay s  an  im p o rtan t ro le  to  
sp illo v e r o x y g e n  to  co p p e r sp ec ies  p re se rv in g  ac tiv e  C u 2+ sp ec ies  fo r N O  co n v e rs io n  
in  le an  b u rn  co n d itio n .

F ro m  th is  re sea rch , th e  re c o m m en d a tio n s  fo r fu rth e r s tu d y  can  be  as  fo llo w ed ;
1. In v e s tig a te  C u /C o -s ilic a te  c a ta ly s t in  th e rm a l-trea tm en t an d  h y d ro th e rm a l- tre a tm e n t 

c o n d itio n s . T h e  c o p p e r an d  co b a lt co n ten t sh o u ld  be  co n tin u ed  s tu d y in g .
2. Im p ro v e  th e  ac tiv ity  o f  C u /M F I by  lo ad in g  v a rio u s  am o u n ts  o f  P d  sp ec ies . T h e  e ffec t 

o f  P d  lo ad in g  sh o u ld  be  s tu d ied  to  see i f  is n ece ssa ry  to  p re se rv e  all C u 2+ en ab le  to  
re s is ta n t to  h y d ro th e rm a l-tre a tm e n t cond ition .
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