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Active control onto the zeolite support over Mo/H-MFI for for highly and durably
active MTB catalysts

Aritani, Hirofumi
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For highly active Mo/H-MFI and Mo/H-GaAIMFI (partiy Ga-substituted H-MFI in
Al/Ga=50-100) catalysts for MTB (Methane to Benzene) reaction, deactivation due to carbon deposition
cannot be avoided. For highly active MTB catalyst, active Mo species on MFI-baed supports were
characterized by means of Mo L3-edge XANES, and the amount of carbonized species after using as the MTB
catalyst was evaluated. In the present study, Mo-V/H-GaAIMFI catalysts in Mo/V=40 and Al/Ga=50-100 show
high MTB activity. By Ga-doping onto H-MFI support, formation of Mo2C species is accelerated. For
deactivation, it is concluded that excess carbonization to active Mo species can be controlled by
Ga-doping onto MFI support, and formation of alpha-Mo2C species can also be act as the inhibition of MTB
reaction. By Mo-V co-modification on GaAIMFI supports, both carbon deposition and formation of alpha-Mo2C
species is inhibitable and brings about high MTB reactivity.
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1 TG (200min)
CatalySt (mmol/g) [gg:ﬁn /%
Mo/H-MFI 2.07 12.3
Mo-V/H-MFI (Mo/V=10) 2.10 12.7
Mo/H-GaAIMFI (Al/Ga=100) 2.64 15.9
Mo-V/H-GaAIMFI  (Al/Ga=100, Mo/V=40) 2.34 21.9
Mo-V/H-GaAIMFI  (Al/Ga=100, Mo/V=10) 2.28 11.0
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2 (60 200 ) Ls XANES
Catalyst Time / min. Edge Energy /eV
Mo/H-MF140 60 2522.63
e 200_ _ _ _ 2521.75_ _
Mo/Ga(100)AI-MFI40 60 2521.75
e 200_ _ _ _ 252235 _
Mo-V/(10)/H-MFI40 60 2521.98
e 200_ _ _ _ 252352
Mo-V(40)/Ga(100)Al-MFI4( 60 2521.87
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