
CONCLUSIONS AND RECOMMENDATIONS
CHAPTER V

5.1 Conclusions

T h is  th e s is  s tu d ied  th e  ca ta ly tic  a c tiv ity  o f  A u /T i0 2  ca ta ly s ts  for  s e le c t iv e  
C O  o x id a tio n  in  th e  p r e se n c e  o f  e x c e s s  H 2. T h e  p retrea tm en t, ca lc in a tio n  
tem p eratu re, m eta l A u  lo a d in g , and ca ta ly st p rep aration  w e r e  fo u n d  to  h a v e  a stron g  
e ffe c t  o n  th e  p er fo rm a n ce  o f  th e  A u /T i0 2 ca ta ly sts . F u rth erm ore, th e  e ffe c ts  o f  
p r e se n c e  o f  C 0 2 and H 20 ,  as w e l l  as its  s ta b ility  w e r e  a lso  in v e stig a te d . T h e  
ch a ra cter iza tio n s  b y  v a r io u s  tech n iq u es  w e r e  d o n e  in  ord er to e x p la in  th e  b eh a v io r  o f  
each  ca ta ly st . F rom  th e resu lts , it can  b e  c o n c lu d e d  that:

1. T h e  ca ta ly tic  a c tiv ity  s tro n g ly  d ep en d ed  o n  th e  p ro ced u re  o f  pretreatm ent.
A u /T i0 2 p repared  b y  d e p o s it io n -p r e c ip ita tio n  m e th o d  (D e g u s s a  P -25): 
( D P I )  preferred  c a lc in e d  at 400°c for 5 h fo l lo w e d  b y  0 2 pretreatm ent. 
A u /T i0 2 prepared  b y  d ep o s it io n -p r e c ip ita tio n  m e th o d  (S ig m a ):  (D P 2 )  
preferred  c a lc in e d  at 400°c for 5 h fo l lo w e d  b y  0 2 p retreatm en t. 
A u / T i0 2 prep ared  b y  im p reg n a tio n  o n  s o l -g e l  m e th o d  (IS G ) preferred  
c a lc in e d  at 300°c for 5 h fo llo w e d  b y  H 2 p retrea tm en t.

2 . l% A u /T i0 2 ca ta ly st prepared  b y  D P I  m e th o d  g a v e  th e h ig h e s t  ca ta ly tic  
a c tiv ity  w h ile  ca ta ly s t  p repared  b y  IS G  m eth o d  sh o w e d  th e  b est  a c tiv ity  w ith  
0 .5 % A u  lo a d in g .

3. T h e  a c t iv ity  o f  the ca ta ly sts  w a s  fou n d  to b e  d ep e n d e n t o n  th e p reparation  
m eth od ; in  p articu lar, ca ta ly s t  prepared  b y  D P I  w ith  a d d in g  M g  c itra te  as p rom oter  
had  th e  b e s t  p erfo rm a n ce . T h e  resu lts  in d ica ted  that c a ta ly s t  p rep ared  b y  D P I g a v e  
b etter a c t iv ity  than D P 2  and ISG  m eth o d s. M o r e o v e r , th e  h ig h e r  B E T  su rfa ce  area  
and sm a lle r  p a rtic le  s iz e  o f  A u , as w e l l  as a stron g  c o n ta c t  in tera c tio n  b e tw e e n  A u  
p a rtic le s  and  T i 0 2 su p p ort are im p ortan t for im p r o v in g  th e  c a ta ly tic  a c tiv ity .

4 . A d d in g  C 0 2 in  the reactant feed , g en e r a lly , c a u se d  a d e c r e a se  in ca ta ly tic  
p erfo rm a n ce . W h ile  th e  p r e se n c e  o f  H 20  in  th e  reactan t g a s  en h a n ced  the
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p er fo rm a n ce  o f  ca ta ly st. It w a s  in terestin g  that H 2O  d id  n o t d e a c t iv a te  th e  ca ta lyst  
but en h a n c e d  th e  c a ta ly tic  reaction .

5 . T h e  resu lt o f  th e  d ea c tiv a tio n  test in d ica ted  that th e  c a ta ly s t  a lso  ex h ib ited  
g o o d  sta b ility .

5.2 Recommendations

It is  r e c o m m e n d e d  that the p rep aration  m e th o d  and ty p e  o f  su p p ort e ffe c t  on  
the c a ta ly tic  p erfo rm a n ce . T h e  u se  o f  M g  c itra te  as th e  p ro m o ter  sh o u ld  b e  
in v e s tig a te d  in  m o re  d eta il for im p ro v in g  th e ca ta ly tic  p erfo rm a n ce .
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