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a b s t r a c t

Mesoporous silica KCC-1 was successfully synthesized by microemulsion system coupled with
microwave-assisted hydrothermal method. Mesoporous silica KCC-1 exhibited spherical morphology
surrounded with dendritic fiber with the particle size of 200–400 nm and BET surface area of 773 m2/g.
Mesoporous silica KCC-1 has significantly higher number of basicity and oxygen vacancy than those of
MCM-41 and SiO2 which directly correlated with the catalytic performance of the catalyst. The activity
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of mesoporous silica KCC-1 in CO2 methanation is five-fold higher than MCM-41 with the yield of CH4

reached 38.9% at 723 K.
© 2016 Elsevier B.V. All rights reserved.
asicity
∗ Corresponding author.
E-mail addresses: sugeng@utm.my, sugengtw@gmail.com,

ugeng@ibnusina.utm.my (S. Triwahyono).

ttp://dx.doi.org/10.1016/j.apcata.2016.12.023
926-860X/© 2016 Elsevier B.V. All rights reserved.

https://core.ac.uk/display/159191769?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
dx.doi.org/10.1016/j.apcata.2016.12.023
http://www.sciencedirect.com/science/journal/0926860X
http://www.elsevier.com/locate/apcata
http://crossmark.crossref.org/dialog/?doi=10.1016/j.apcata.2016.12.023&domain=pdf
mailto:sugeng@utm.my
mailto:sugengtw@gmail.com
mailto:sugeng@ibnusina.utm.my
dx.doi.org/10.1016/j.apcata.2016.12.023

	Oxygen vacancy-rich mesoporous silica KCC-1 for CO2 methanation
	1 Introduction
	2 Experimental
	3 Results and discussion
	3.1 Physical properties of the catalysts
	3.2 Basic properties of the catalysts
	3.3 Catalytic testing
	3.4 Mechanistic study

	4 Conclusions
	Acknowledgements
	References


