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Glycerol Conversion (%) =
moles of glycerol reacted

moles of glycerol fed
𝑥 100

Selectivity (%mol) = 

    
An amount of carbon atom in a product (mol)

The amount of carbon atom in the loaded glycerol (mol)
𝑥 100



 

   

            

 

 

 

 

  

 

 
  

  

 
  

  

 

 

 

 

 

  

 

 

 

 

 

 

 

 



  



 

10 20 30 40 50 60 70 80 90

CeO2-F127

CeO2-P123

Ce-KIT-6

 

 
In

te
n

s
id

a
d

 (
u

.a
.)

2 theta degrees

Ce-SBA-15

(4
2

2
)

 

(4
2

0
)

(3
3

1
)

(4
0

0
)

(2
2

2
)

(3
1

1
)

(2
2

0
)

(2
0

0
)

(1
1

1
)

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

1 2 3 4 5 6

 

In
te

n
s
id

a
d

 (
u

.a
.)

2 theta degrees

 KIT-6

 SBA-15

 
 

Ce-SBA-15

Ce-KIT-6

CeO2-P123

In
te

n
s

id
a

d
 (

u
.a

.)

2Theta degrees

CeO2-F127

 

 

 

  

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  
 

 

a
) 

b) 

c) 

d) 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 
 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

            

            

            

        

  

 

  

 

 

 

 

 

 

   

 



  

0 100 200 300 400 500 600 700 800

90

92

94

96

98

100

 

Ce-KIT-6 

Temperatura (°C)

w
e

ig
h

t 
lo

s
t 
(%

) 

-0.14

-0.12

-0.10

-0.08

-0.06

-0.04

-0.02

0.00

0.02

6.43 %

d
w

/d
T

 (%
/°C

)

88

90

92

94

96

98

100

 

 

0.006

0.004

0.002

0.000

-0.002

-0.004

-0.006

 Ce-SBA-15 

d
m

/d
T

 (%
/°C

)

100 200 300 400 500 600 700

88

90

92

94

96

98

100

 

 

Temperature (°C)

 w
e

ig
h

t 
lo

s
t 

(%
)

11 %

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

(a)                                                                                                 (b) 



  
 

4000 3000 2000 1000 0

 

 

T
r
a

n
s

m
it

ta
n

c
e

wave number (cm
-1)

 Ce-KIT-6

 Ce-KIT-6 NaOH

Si-O-Si
Si-O-Ce

OH

4000 3000 2000 1000 0

OH

Ce-O

OH

 

 

T
ra

n
s

m
it

ta
n

c
e

 

wave number (cm
-1
)

 CeO2-P123 cal

 CeO2-P123 s/cal

C-H

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

  

  

 
 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

             

 

(a)                                                                                                 (b) 

(c)                                                                                                 (d) 



  

0.0 0.2 0.4 0.6 0.8 1.0

 

 

Q
u

a
n

ti
ty

 a
d

s
o

rb
e

d
 (

m
m

o
l 
g

-1
)

Relative Presure (P/Po) 

 SBA-15

 KIT-6

0.0 0.2 0.4 0.6 0.8 1.0

 

 
Q

u
a

n
ti

ty
 a

d
s

o
rb

e
d

 (
m

m
o

l 
g

-1
)

Relative pressure (P/Po) 

 CeO
2
-P123

CeO
2
-F127

 Ce-KIT-6

 Ce-SBA-15

0 10 20 30 40 50 60 70

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

3 4 5 6 7 8 9 10 11 12

0

5

10

15

20

25

 

 

  
 d

V
/d

lo
g

(w
) 

P
o

re
 V

o
lu

m
e

 (c
m

3
/g

) 

Pore width (nm)

 SBA-15

 KIT-6

 

 

  
 d

V
/d

lo
g

(w
) 

P
o

re
 V

o
lu

m
e

 (
c

m
3
/g

) 

Pore width (nm)

 Ce-KIT-6

 Ce-SBA-15

 CeO2-P123

 CeO2-F127

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

  

(a)                                                                                                 (b) 



  
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

            

            

            

        

  

 

  

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 



  

(a) 

 

 

 

 

 

 

 

 

 

 

 

                                                                                          

 

 

 

 (b) 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

  

 



  
 

 

5 10 15 20 25 30 35 40 45 50 55 60 65 70

20

30

40

50

60

70

80

90

100

 W/F= 4.54 g*h/mol

 W/F= 9.09 g*h/mol

 W/F= 18.18 g*h/mol

Time (min)

%
 G

ly
c

e
ro

l 
c

o
n

v
e

rs
io

n
 

 

Ce-KIT-6

0 10 20 30 40 50 60 70 80

0

10

20

30

40

50

60

70

80

90

100

 W/F=4.54 g*h/mol

 W/F=9.09 g*h/mol

 W/F=18.18 g*h/mol

 

 

%
 G

ly
c

e
ro

l 
c

o
n

v
e

rs
io

n
 

Time (min)

CeO2-P123

(a) 

 

 

 

 

 

 

 

 

 

 

 

                                                                                          

 

 

 

 

 

 

 (b) 

0

10

20

30

40

50

60

70

80

CeO
2
-P123

 

 

 

%
 S

e
le

c
ti

v
it

y
 

 % S acetol

 % S acroleina

Ce-KIT-6

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

      

      

      

      

      

      

      

  

  

 

  

 

 

 

 

 

 

   

 

 

 

 

  



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

https://www.sciencedirect.com/science/article/abs/pii/S0926860X10000803
https://www.sciencedirect.com/science/article/abs/pii/S0926860X10000803
https://link.springer.com/article/10.1007/s10562-009-0203-9
https://link.springer.com/article/10.1007/s10562-009-0203-9
https://link.springer.com/article/10.1007/s10562-009-0203-9
https://link.springer.com/article/10.1007/s10562-009-0203-9
https://www.sciencedirect.com/science/article/pii/S0021951785712328
https://www.sciencedirect.com/science/article/pii/S0021951785712328
https://www.sciencedirect.com/science/article/pii/S0021951785712328
https://www.sciencedirect.com/science/article/pii/S1385894712002781
https://www.sciencedirect.com/science/article/pii/S1385894712002781
https://pubs.rsc.org/en/content/articlelanding/2010/jm/c0jm00671h/unauth#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2010/jm/c0jm00671h/unauth#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2010/jm/c0jm00671h/unauth#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2010/jm/c0jm00671h/unauth#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2010/jm/c0jm00671h/unauth#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2010/jm/c0jm00671h/unauth#!divAbstract
https://www.sciencedirect.com/science/article/pii/S1385894710008594
https://www.sciencedirect.com/science/article/pii/S1385894710008594
https://www.sciencedirect.com/science/article/pii/S1385894710008594
https://www.sciencedirect.com/science/article/pii/S0021951709003509
https://www.sciencedirect.com/science/article/pii/S0021951709003509
https://www.sciencedirect.com/science/article/pii/S0168365902000093
https://www.sciencedirect.com/science/article/pii/S0168365902000093
https://pubs.acs.org/doi/10.1021/cs400354p
https://pubs.acs.org/doi/10.1021/cs400354p
https://pubs.acs.org/doi/10.1021/cs400354p
https://pubs.rsc.org/en/content/articlelanding/2010/gc/c0gc00307g/unauth#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2010/gc/c0gc00307g/unauth#!divAbstract
https://www.sciencedirect.com/science/article/abs/pii/S138718111400420X
https://www.sciencedirect.com/science/article/abs/pii/S138718111400420X
https://www.sciencedirect.com/science/article/abs/pii/S138718111400420X
https://www.sciencedirect.com/science/article/pii/S1566736710000105
https://www.sciencedirect.com/science/article/pii/S1566736710000105
https://pubs.rsc.org/en/content/articlelanding/2003/cc/b306504a#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2003/cc/b306504a#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2003/cc/b306504a#!divAbstract
https://www.sciencedirect.com/science/article/pii/S0920586115000930
https://www.sciencedirect.com/science/article/pii/S0920586115000930
https://www.sciencedirect.com/science/article/pii/S0920586115000930
https://www.sciencedirect.com/science/article/pii/S0021951702935165
https://www.sciencedirect.com/science/article/pii/S0021951702935165
https://www.sciencedirect.com/science/article/pii/S0021951702935165
https://www.sciencedirect.com/science/article/pii/S0169433214015177
https://www.sciencedirect.com/science/article/pii/S0169433214015177
https://www.sciencedirect.com/science/article/pii/S0169433214015177
https://app.dimensions.ai/details/publication/pub.1009006463
https://app.dimensions.ai/details/publication/pub.1009006463
https://app.dimensions.ai/details/publication/pub.1009006463
http://www.rmiq.org/ojs311/index.php/rmiq/article/view/57
http://www.rmiq.org/ojs311/index.php/rmiq/article/view/57
http://www.rmiq.org/ojs311/index.php/rmiq/article/view/57
http://www.rmiq.org/ojs311/index.php/rmiq/article/view/57
http://www.rmiq.org/ojs311/index.php/rmiq/article/view/57


  
 

 

 

 

 

 

  

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

            

            

            

        

  

 

  

 

 

 

 

 

 

   

 

 

 

 

  

 

http://www.rmiq.org/ojs311/index.php/rmiq/article/view/57
http://www.rmiq.org/ojs311/index.php/rmiq/article/view/57
http://www.rmiq.org/ojs311/index.php/rmiq/article/view/57
http://www.rmiq.org/ojs311/index.php/rmiq/article/view/57
https://www.sciencedirect.com/science/article/pii/S1385894714014004
https://www.sciencedirect.com/science/article/pii/S1385894714014004
https://www.sciencedirect.com/science/article/pii/S1385894714014004
https://www.sciencedirect.com/science/article/abs/pii/S1387181106005257
https://www.sciencedirect.com/science/article/abs/pii/S1387181106005257
https://www.sciencedirect.com/science/article/abs/pii/S1387181106005257
https://www.sciencedirect.com/science/article/pii/S0925400505002698
https://www.sciencedirect.com/science/article/pii/S0925400505002698
https://www.sciencedirect.com/science/article/pii/S0925400505002698
https://pubs.acs.org/doi/10.1021/jp9620835
https://pubs.acs.org/doi/10.1021/jp9620835
https://pubs.acs.org/doi/10.1021/jp9620835
https://www.sciencedirect.com/science/article/pii/S138589471400076X
https://www.sciencedirect.com/science/article/pii/S138589471400076X
https://www.sciencedirect.com/science/article/pii/S138589471400076X
https://www.sciencedirect.com/science/article/abs/pii/S1387181105002490
https://www.sciencedirect.com/science/article/abs/pii/S1387181105002490
https://www.sciencedirect.com/science/article/abs/pii/S1387181105002490
https://patentscope.wipo.int/search/en/detail.jsf%3Bjsessionid=5341745E71FF2FFAA9A38B3B1A0F45C1.wapp1?docId=WO2008116851&recNum=26&office=&queryString=&prevFilter=%26fq%3DOF%3AWO%26fq%3DDP%3A2008&sortOption=Relevance&maxRec=161028
https://patentscope.wipo.int/search/en/detail.jsf%3Bjsessionid=5341745E71FF2FFAA9A38B3B1A0F45C1.wapp1?docId=WO2008116851&recNum=26&office=&queryString=&prevFilter=%26fq%3DOF%3AWO%26fq%3DDP%3A2008&sortOption=Relevance&maxRec=161028
https://www.sciencedirect.com/science/article/pii/S1566736711003918
https://www.sciencedirect.com/science/article/pii/S1566736711003918
https://www.sciencedirect.com/science/article/pii/S1566736711003918
https://www.sciencedirect.com/science/article/pii/S1385894711000805
https://www.sciencedirect.com/science/article/pii/S1385894711000805
https://www.sciencedirect.com/science/article/pii/S1385894711000805
https://www.sciencedirect.com/science/article/pii/S1385894711000805
https://www.sciencedirect.com/science/article/pii/S1385894711000805
https://www.ncbi.nlm.nih.gov/pubmed/24113547
https://www.ncbi.nlm.nih.gov/pubmed/24113547
https://www.sciencedirect.com/science/article/pii/S138589471400076X
https://www.sciencedirect.com/science/article/pii/S138589471400076X
https://www.sciencedirect.com/science/article/pii/S138589471400076X
https://www.sciencedirect.com/science/article/abs/pii/S1387181105002490
https://www.sciencedirect.com/science/article/abs/pii/S1387181105002490
https://www.sciencedirect.com/science/article/abs/pii/S1387181105002490
https://patentscope.wipo.int/search/en/detail.jsf%3Bjsessionid=5341745E71FF2FFAA9A38B3B1A0F45C1.wapp1?docId=WO2008116851&recNum=26&office=&queryString=&prevFilter=%26fq%3DOF%3AWO%26fq%3DDP%3A2008&sortOption=Relevance&maxRec=161028
https://patentscope.wipo.int/search/en/detail.jsf%3Bjsessionid=5341745E71FF2FFAA9A38B3B1A0F45C1.wapp1?docId=WO2008116851&recNum=26&office=&queryString=&prevFilter=%26fq%3DOF%3AWO%26fq%3DDP%3A2008&sortOption=Relevance&maxRec=161028
https://www.sciencedirect.com/science/article/pii/S1566736711003918
https://www.sciencedirect.com/science/article/pii/S1566736711003918
https://www.sciencedirect.com/science/article/pii/S1566736711003918
https://www.sciencedirect.com/science/article/pii/S1385894711000805
https://www.sciencedirect.com/science/article/pii/S1385894711000805
https://www.sciencedirect.com/science/article/pii/S1385894711000805
https://www.sciencedirect.com/science/article/pii/S1385894711000805
https://www.sciencedirect.com/science/article/pii/S1385894711000805
https://www.ncbi.nlm.nih.gov/pubmed/24113547
https://www.ncbi.nlm.nih.gov/pubmed/24113547

	Synthesis and characterization of a mesoporous cerium oxide catalyst for the conversion of glycerol 
	1. INTRODUCTION
	2. EXPERIMENTAL
	3. RESULTS AND DISCUSSION
	Table 1. Band assignments in the IR spectra of Ce-KIT-6 and CeO2-P-123 (Laha et al., 2002).
	Fig. 4. Thermal analysis (TGA and DTG) of CeO2-P123 not calcined and CeO2-F127, not calcined and calcined.
	Fig. 5. IR spectra of Ce-KIT-6 and Ce-KIT-6 with NaOH treatment.
	Fig. 6. IR spectra of CeO2-P123 calcined and uncalcined.
	4. CONCLUSIONS
	CONFLICT OF INTEREST
	REFERENCES


