Electronic Supplementary Material (ESI) for Catalysis Science & Technology.
This journal is © The Royal Society of Chemistry 2020

Supporting Information

Selective hydrogen production from formic acid decomposition over
Mo carbides supported on carbon materials

D.H Carrales-Alvarado?, A.B. Dongil*?, J.M. Ferndndez-Morales®, M. Fernandez-Garcia®¢, A.Guerrero-
Ruizb<, I. Rodriguez-Ramos*a<¢

aInstituto de Catdlisis y Petroleoquimica, CSIC, c/Marie Curie No. 2, Cantoblanco, 28049
Madrid, Spain

bDpto. Quimica Inorgdnica y Técnica, Facultad de Ciencias UNED, Senda del Rey 9, 28040
Madrid Spain.

cUA UNED-ICP(CSIC), Grupo de Disefio y Aplicacion de Catalizadores Heterogéneos, Madrid,
Spain.



Intensity /a.u.

o
(& ~— << < = ~—~ ~

975 19995 20015 20035 20055 20075 20095

-
(o]

Energy /eV

Figure SI1. In situ Mo K-edge XANES spectra obtained during the CH4/H2/He treatment of
10Mo/H400 as a function of temperature.
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Figure SI2. Mo K-edge XANES spectra of the used references.
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Figure SI3. Correlation plot of the absorption Mo K-edge position and average formal oxidation
state for Mo. AHM, MoOs, B-Mo,C and Mo foil references (!) were used to obtain the
calibration curve. Interpolation of the absorption Mo K-edge energy of the different species
observed during the experiments for 10Mo/H400 (7) and 20Mo/H400 (,).

Figure. Sl4. Representative 10Mo/H,q TEM images
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Figure SI5. In situ Mo K-edge XANES spectra obtained during the H2/He treatment of
20Mo/H400 as a function of temperature.
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Fig. SI6. Raman spectra of the supports a) AC, b) H400 and c) H200 and their I/l ratio.



40

Conversion (%)
3
1
|

—
S
?o

[0}
o
1
O

Selectivity to CO,(%)
8 3
| |
O

N

o
1
O

150 200 250 300 350 400
Temperature (°C)

Fig. SI7. Conversion and Selectivity to CO, vs temperature on formic acid decomposition for
Mo0,/H400.



