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Abstract: Formic acid (FA) is considered as a new type of hydrogen storage material with great application
prospect due to its high hydrogen content and easy recharging as a liquid. Seeking high efficiency catalysts to solve
the problem of slow reaction kinetics of hydrogen evolution from FA is vital. In this work, polyethyleneimine
modified graphene (PEI-rGO) was used as the catalyst substrate, and PEI-rGO supported AuPd nanocomposite
material (AugsPdy-/PEI-rGO) was prepared by wet chemical method. The Augy3Pdy7/PEI-rGO catalyst exhibits
remarkable activity for the hydrogen generation from FA, affording an unprecedented turnover frequency (TOF) of
2357.5 mol,- molcmys{l-h’l without any additives, which is superior to most heterogeneous catalysts under similar
reaction conditions. Its excellent catalytic performance is attributed to the strong interaction between PEI-rGO

substrate and AuPd nanoparticles, which regulates the size, dispersion and electronic structure of metal active
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components. Furthermore, the recycle test result shows that the catalyst has good stability.

K ey words: functionalized graphene; nano metal catalyst; formic acid; hydrogen generation reaction
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Fig. 1 (a) XRD patterns and (b) FT-IR spectrafor GO and PEI-rGO
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Fig.2 TEM images, XRD pattern and EDX spectrum of Aug 3Pdg 7/PEI-rGO
(a-b) TEM images and (c)HRTEM image for Au sPd, -/PEI-rGO with inset in (b) showing corresponding histogram of particle size distribution,
(d) XRD pattern and (e) EDX pattern for Aug 3Pdo7/PEI-rGO
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Fig. 3 XPS spectra of Aug 3Pdg7/PEI-rGO and Aug 3Pdy /rGO
(a) XPS total spectrafor (1) AugsPdy7/rGO and (2) AugsPdo 7/PEI-rGO; (b) High resolution XPS spectra of N1s for
AU sPdo 7/PEI-rGO; (c) Audf, (d) Pd3d XPS spectra for (1) Auo.3Pdo7/PEI-rGO and (2) Aug3Pdo 7/rGO
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Fig. 4 Comparison of the catalytic performances for hydrogen evolution from FA dehydrogenation
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*1 AF FABRS#ELTIE TOF
Tablel TOF of different catalystsfor FA dehydrogenation

Catalyst Temperature/K Neatays e TOF/(MOl MOl cagaiyst M)
Pd-NPs@TA-CoP?? 328 0.013 233.0°
Pd@ED/Cr-M|L-10123 328 0.003 583.0°
Ni 4Pdg o/ NH,-N-rGOM 298 0.020 954.32
Pdo7A g 5/CeO,-NPC!2 323 0.008 1101.9°
Pd@TB-POP" 323 0.100 1344.0°
Pd/ImI P-22°! 323 0.008 1593.0°
AUPd/n-CNS?® 333 0.020 1896.0%
PdAg-CeO,1#"! 303 0.033 2272.8%
Aug sPdy 7/PEI-rGO 323 0.020 2357.52
Pd/M SC-30%8 323 0.013 2623.0%
Pd-Co,P/NPCI*3 323 0.026 2980.0°

neaaysdnea TEPresents the molar ratio of catalyst to FA; a Initial TOF values calculated based on total metal; b: Initial TOF values

calculated based on total Pd atoms.
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