
Supporting Information

Catalytic Oxidation of Methane to Methanol over Cu-CHA with 
Molecular Oxygen

Airi Hirayama,a Yuka Tsuchimura,a Hiroshi Yoshida,b Masato Machida,b Shun Nishimura,c Kazuo 

Kato,d Keisuke Takahashi,e Junya Ohyama*b

a Department of Applied Chemistry and Biochemistry, Graduate School of Science and Technology, 

Kumamoto University, 2-39-1 Kurokami, Chuo-ku, Kumamoto, 860-8555, Japan.
b Faculty of Advanced Science and Technology, Kumamoto University, 2-39-1 Kurokami, Chuo-ku, 

Kumamoto, 860-8555, Japan.
c Graduate School of Advanced Science and Technology, Japan Advanced Institute of Science and 

Technology (JAIST), 1-1 Asahidai, Nomi, 923-1292, Japan.
d Japan Synchrotron Radiation Research Institute, 1-1-1 Kouto, Sayo-cho, Sayo-gun, Hyogo, 679-

5198, Japan
e Department of Chemistry, Hokkaido University, N-15 W-8, Sapporo, 060-0815, Japan

Electronic Supplementary Material (ESI) for Catalysis Science & Technology.
This journal is © The Royal Society of Chemistry 2021



Figure S1.  Reactor diagram of CH4-O2-H2O reaction.



(a) CH4/CD4-O2-H2O reaction

(b) CH4-16O2/18O2-H2O reaction

(c) CH4 -O2-H2O/D2O reaction

Scheme S1.  Reaction schemes of (a) CH4/CD4-O2-H2O, (b) CH4-16O2/18O2-H2O, and (c) CH4 -O2-

H2O/D2O reactions.



Figure S2. Result of QMS analysis: variation of m/z = 35, corresponding to CD3OH, under CH4/CD4-

O2-H2O reaction. CH3
18OH (m/z = 34) under CH4-16O2/18O2-H2O reaction was difficult to distinguish 

from 17O2 (0.8%) contained in the O2 isotope gas cylinder. Variation of m/z = 33 of CH3OD under 

CH4-O2-H2O/D2O reaction was hardly observed probably due to the resolution limits, i.e., due to too 

strong signal derived from O2 (m/z = 32).


