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Methanol is one of the high potential products used as a key raw material to produce many other chemicals. Current industrial route 
for methanol production is a two-stage process including steam reforming of methane to synthesis gas and catalytic conversion 

of syngas to methanol. This method is considered as energy intensive and expensive. Therefore, investigation of technology for direct 
methane to methanol conversion (DMTM) will be an attractive alternative for conventional technology. In nature, materials such as 
methane monooxygenase (MMO) oxidizes methane by single step and Copper-Exchanged Zeolite Catalysts (Cu-ZSM-5) can mimic 
this exceptional activity of MMO. The main objective of this work was to investigate catalytic performance of Cu-ZSM-5 for DMTM 
under mild isothermal conditions. The methodology was to incorporate copper at framework positions of zeolite, characterize Cu-
ZSM-5 and test its activity for DMTM. As Al atoms within zeolite framework are believed to play an important role in the nature of 
copper active sites, samples with different Si/Al ratios were employed to observe the effect of catalyst acidity on methanol production. 
The results on DMTM over Cu-ZSM-5 presented the formation methanol for all tested samples. Treatment of catalyst with air was 
found to be most favorable environment to form active copper clusters comparing with H2O and H2O/H2. and Cu-ZSM-5 with high 
Al content had a higher product yield. These findings confirm the activity of copper-oxo sites in ZSM-5 towards methane to methanol 
oxidation and role of zeolite acidity in catalyst performance.
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Figure1 MS-detected signal of methanol 
after air treatment for five sample




