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h i g h l i g h t s g r a p h i c a l a b s t r a c t

� Apt boron dispersion surround

nickel particles improved CO2

adsorption.

� Boron accelerated the methana-

tion and restricted the coke

formation.

� Addition of boron onto FSN

improved the nickel activity and

stability.

� Optimization of methanation by

FCCCD and RSM gave the highest

84.3% of methane.
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a b s t r a c t

There are numerous reports regarding boron-containing catalysts for hydrogen-related

reactions from CO2 including dry reforming of methane and methanation. Besides

enhancing the productivity, boron also improved nickel activity and stability. However, the

detailed mechanistic study, particularly in explaining the starring role of boron in the

enhanced reactions, is still lacking. Thus, herein we loaded boron on fibrous-silica-nickel

and investigated their physicochemical properties and mechanistic route by means of

in-situ FTIR for enhanced CO2 methanation. It was found that the appropriate dispersion of
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