
CHAPTER VI

CONCLUSIONS AND RECOMMENDATIONS

6.1 Conclusions

T h e  c o n c lu s io n s  o f  th is  re sea rch  are su m m a r iz e d  as fo llo w s :

1. T h e  se q u e n c e  o f  m a g n e s iu m  lo a d in g  a ffe c ts  th e  stru ctu re o f  V -M g-0 /T iC > 2  
cata lyst.

2 . F rom  th e  resu lts  o f  X R D , th e  c r y sta llin e  v 20 5 is  o b se r v e d  o n  th e  c a ta ly s t  
w h ic h  m a g n e s iu m  is  first im p reg n a ted  (M g V T i)  o n  T i 0 2 su p p o rt w h i le  it  is  n ot  
d e te c te d  o n  ca ta ly st w h ic h  v a n a d iu m  is  first d e p o s ite d  (V M g T i)  or  v a n a d iu m  an d  
m a g n e s iu m  is  c o - im p r e g n a te d  (c o -5 V M g T i) .

3. T h e  m a in  d e s ir e d  p rod u ct o b ta in e d  fro m  th e  p ro p a n e  o x id a t io n  r e a c tio n  is  
p rop en e. T h e  se q u e n c e  o f  m a g n e s iu m  lo a d in g  h a s  an  e f fe c t  o n  p r o p e n e  s e le c t iv ity .  
T h e  ord er o f  in c r e a s in g  in  p r o p en e  s e le c t iv ity  is  th e  fo llo w in g :

V M g T i >  CO-V M g T i >  M g V T i

4. In crea sin g  m a g n e s iu m  c o n te n t  c a n  im p ro v e  th e  p r o p en e  s e le c t iv ity  w h ile  
th e  in c r e a se  o f  v a n a d iu m  o x id e  c o n te n t e n h a n c e  th e  a c tiv ity  o f  th e  ca ta ly sts .

5. S in c e  th e  s e le c t iv ity  to  p r o p en e  an d  C 0 2 in  th e  p rop a n e o x id a t io n  is  rather  
co n sta n t o v e r  th e  ran ge o f  th e  r e a c tio n  tem p era tu re  p r o p o se d  th at b o th  p r o p en e  and  
C 0 2 are p ro d u ced  d ir e c tly  fro m  p rop ane.

6. F rom  p ro p en e  o x id a t io n , V - M g - 0 /T i 0 2 ca ta ly s t  is  q u ite  in a c tiv e  in  th is  
rea c tio n . T h is  c o n fir m s  th at p ro p en e  p ro d u ced  in  th e  p ro p a n e  o x id a t io n  is  n o t
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furth er o x id iz e d  to  C 0 2.

7. In th e  1-p ro p an o l o x id a t io n  r e a c tio n , p rop an a l is  a  m ajor p rod u ct at lo w  
tem p era tu re  an d  is  further o x id iz e d  to  C 0 2 w h i le  p ro p en e  is  p ro d u ced  d ir e c tly  fr o m  1- 
p ro p a n o l b y  d eh y d ra tio n  reac tio n . T h e  c o n s e c u t iv e  r e a c tio n  o f  p rop en e to  C 0 2 is  v ery  
lo w .

8. T h e  se q u e n c e  o f  m a g n e s iu m  lo a d in g  an d  m a g n e s iu m  c o n te n t s e e m  to  h a v e  
n o  e f fe c t s  o n  th e  c a ta ly tic  p er fo rm a n ce  o f  th e  ca ta ly s ts  in  th e  1-p ro p a n o l o x id a t io n  
rea c tio n . In  con trast, v a n a d iu m  o x id e  c a n  p r o m o te  th e  p ro p en e  se le c t iv ity , th e  m o re  
a m o u n t o f  v a n a d iu m  o x id e , th e  m o re  th e  p r o p en e  se le c t iv ity .

9. V - M g - 0 /T i 0 2 is  q u ite  in a c tiv e  fo r  th e  C O  o x id a t io n  reac tio n . In  th e  
p ro p a n e , p r o p en e  an d  1-p ro p a n o l o x id a t io n  r e a c tio n s , C O  is  an  u n o b se r v a b le  p rod u ct. 
T h u s , it is  e n su red  th at C O  is  n o t p ro d u ced  in  th e se  th ree  rea c tio n s .

6.2 Recommendations for future studies

1. In  a d d it io n  to  p rop a n e, th e  V - M g - 0  c a ta ly s t  h a s a lso  b e e n  rep orted  to  b e  a  
s e le c t iv e  c a ta ly s t  fo r  th e  o x id a t iv e  d e h y d r o g e n a tio n  o f  b u ta n e . M o r e o v e r , it u se d  to  
b e  te s te d  in  th e  h ig h e r  h yd ro carb on  m o le c u le  r e a c tio n  su c h  as p en ta n e . T h er e fo r e  it 
w il l  b e  in te r e s tin g  to  furth er stu d y th e  o x id a t io n  p rop erty  o f  th e  V - M g - 0 /T i 0 2 ca ta ly s t  
in  th e  h ig h e r  a lk a n e  m o le c u le  o x id a t io n  su c h  as b u ta n e  an d  p en ta n e .

2 . F rom  th e  a b o v e  c o n c lu s io n s , th e  a m o u n ts  o f  v a n a d iu m  an d  m a g n e s iu m  p la y  
an  im p o rta n t r o le s  o n  th e  c a ta ly tic  p rop erty  o f  V - M g - 0 / T i 0 2 ca ta ly st. A  m o re  w id e  
v a r ia tio n  o f  th e  v a n a d iu m  an d  m a g n e s iu m  c o n te n t  w i l l  b e  u se d  to  f in d  th e  o p tim u m  
c o n te n t  w h ic h  g iv e  th e  b e s t  c a ta ly tic  p er fo r m a n c e  fo r  e a c h  rea c tio n .
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