
SUPPLEMENTARY INFORMATION

Roles of Supports (γ-Al2O3, SiO2, ZrO2) and Performance of 
Metals (Ni, Co, Mo) for Steam Reforming of Isobutanol

Vimala Dhanala, Sunil K. Maity*, Debaprasad Shee
Department of Chemical Engineering, Indian Institute of Technology Hyderabad, Ordnance 

Factory Estate, Yeddumailaram-502205, Telangana, India. 

10 20 30 40 50 60 70 80 90 100





 


(2 0 0)(1 1 1)




 NiO

(2 2 2)
(3 1 1)(2 2 0)



















4.3NiZr

ZrO2

4.3NiSi

SiO2

4.3NiAl

NiO
Al2O3

2, degree

 
In

te
ns

ity
, a

.u
.

A

* Corresponding author (Dr. Sunil K. Maity): Phone: +91-40-2301-6075; Fax: +91-40-2301 
6003. E-mail: sunil_maity@iith.ac.in

Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2015



10 20 30 40 50 60 70 80 90 100



(2 2 2)(3 1 1)
(2 2 0)(2 0 0)(1 1 1)

  Al2O3      NiO      Co3O4       MoO3 























(4 4 0)(5 1 1)
(4 0 0)


(3 1 1)

(2 2 0)



(4 4 0)(5 1 1)









(3 1 1)

(2 2 0)





4.3MoAl

MoO3

4.3CoAl

Co3O4

4.3NiAl

NiO
Al2O3

 2, degree

In
te

ns
ity

, a
.u

.
B

Fig. S1. Powder XRD pattern of calcined catalysts. A. NiO, γ-Al2O3, 4.3NiAl, SiO2, 4.3NiSi, 
ZrO2, and 4.3NiZr and B. γ-Al2O3, NiO, 4.3NiAl, CO3O4, 4.3CoAl, MoO3, and 4.3MoAl.
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Fig. S2. Time-on-stream behavior of 7.3CoAl catalyst. Conditions: 873 K, SCMR = 2.47, 
WHSV = 7.02 h-1, CCGP = 100%.



1200 1500 1800 2100 2400 2700 3000

16
31

 

4.3NiSi

28
52

29
22 29

64

14
2113

63

14
75

15
39 16

32

Wave number, cm-1 

Tr
an

sm
itt

an
ce

, a
.u

.

4.3NiAl

4.3NiZr

 

29
24

29
68

15
49

14
78

16
31

14
1413
74

A

12
61

 
29

22
29

63

1200 1500 1800 2100 2400 2700 3000

Tr
an

sm
itt

an
ce

, a
.u

.

Wave number, cm-1  

4.3NiAl

 14
1413
74

14
78

15
49

16
31

29
68

29
24

15
86

 

4.3MoAl

 

B

13
60

16
32

 

4.3CoAl

10
88

10
41

11
22

29
24

28
53

Fig. S3. FTIR profile of spent A. 4.3NiAl, 4.3NiZr, and 4.3NiSi and B. 4.3NiAl, 4.3CoAl, 
and 4.3M0Al.


