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• Information about the ideal-gas partition functions of CO2, H2, and HCOOH at 298.15

- 800 K;

• The validation of ideal-gas partition functions - the equilibrium composition of syngas

obtained by cofeeding HCOOH to the steam reforming of methane reaction at 1 bar,

H2O:CH4 = 1 and HCOOH:H2O = 0.5;

• Geometries for the CO2, H2, and HCOOH models;

• Cell parameters for UiO-66, Cu-BTC, and IRMOF-1;

• Mole fractions of CO2, H2, and HCOOH obtained from Continuous Fractional Com-

ponent Monte Carlo simulations in the Reaction Ensemble at 298.15 - 800 K, and 1 -

60 bar;

• Fugacity coefficients of CO2, H2, and HCOOH computed using the Peng-Robinson

equation of state at 298.15 - 800 K, and 1 - 60 bar;

• Mole fractions of CO2, H2, and HCOOH obtained from grand-canonical Monte Carlo

simulations at 298.15 - 800 K, and 1 - 60 bar;

• Enthalpy of adsorption at infinite dilution of CO2, H2, and HCOOH in Cu-BTC, and

IRMOF-1;

• Radial distribution functions for HCOOH and metal centers in UiO-66, Cu-BTC, and

IRMOF-1.
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Table S1: Ideal-gas partition functions for CO2, H2 and HCOOH at 298.15 - 800 K. The
values were calculated based on the vibrational and rotational experimental data from the
NIST database1{5 . Λi is the thermal wavelength. For the details about the computation of
ideal gas partition functions, the reader is referred to the book by McQuarrie et al.6 .

CO2 H2 HCOOH

T/[K] ln(q=�3) ln(q=�3) ln(q=�3)

298.15 655.94 175.86 825.14
350 560.90 150.44 705.67
400 492.66 132.22 619.89
500 397.26 106.79 500.00
600 333.81 89.92 420.29
700 288.60 77.93 363.52
800 254.78 68.99 321.08
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