








C
o

n
ve

rs
io

n
 o

f 
Pr

o
p

yl
en

e 
(%

)

Reaction Time (min)

5.6

5.2

4.8

4.4

(3)

(2)

(1)

4.0

3.6

3.2

2.8

2.4

2.0

1.6

1.2

0.8

0 30 60 90 120 150 180

£ ¢

p
Ì r

l ô

∏



10000

O-   edge

Ti-  edge

1

2

3

1

2

3

8000

6000

4000

2000

400 450 500

Energy Loss [eV]

In
te

n
si

ty

550 600

6000

5000

4000

3000

2000

1000

400 450 500

Energy Loss [eV]

In
te

n
si

ty

550 600

K

L

Ti-  edgeL
O-   edgeK



25000

20000

15000

10000

5000

400 450 500

Energy Loss [eV]

In
te

n
si

ty

550 600

12000

10000

8000

6000

4000

2000

400 450 500

Energy Loss [eV]

In
te

n
si

ty

550 600

O-   edgeK

Ti-  edgeL

Ti-  edgeL

O-   edgeK
1

2

3

1

2

3



75

80

85

90

95

0

0 100 200 300 400 500 0 100 200 300 400 500

5

10

15

20

0.0

0.3

0.6

0.9

1.5

1.2

0.4

0.8

1.2

1.6

Reaction Time (min)

Se
le

ct
iv

it
y 

to
 P

O
 (%

)
C

o
n

ve
rs

io
n

 o
f 

Pr
o

p
yl

en
e 

(%
)

C
o

n
ve

rs
io

n
 o

f 
H

2 
(%

)
PO

 Y
ie

ld
 (%

)

l

ô r s ∏ ∑ Ì










