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Abstract: In order to improve the catalytic efficiency of Ru/CeO, catalysts for ammonia decomposition to
hydrogen at low temperature and clarify the mechanism of this decomposition over electric field-assisted
catalysts, Ru/CeO, catalysts were synthesized by oxalate precipitation method and pre-impregnation
method using diammonium oxalate monohydrate, ammonium cerium(IV) nitrate, and ruthenium(1ll)
acetylacetonate as precursors. The catalytic performance of Ru/CeO, catalysts for ammonia decomposition
to hydrogen was evaluated in catalyst reaction bed applied with and without an external electric field. The
Ru/CeO, catalysts before and after electric field treatment were characterized by XRD, XPS, TEM, H,-TPR,
CO,-TPD and NH3;-TPD. Under the condition of 400 °C, current 10 mA and pure ammonia volumetric
space velocity (GHSV) 3000 mL/(g.,-h), the ammonia decomposition rate catalyzed by 3Ru/CeO, with a
Ru theoretical load (mass fraction) of 3% with electric field reached up to 98.0%, obviously higher than that
without electric field (90.0%), with the apparent activation energy for ammonia decomposition reduced
57.3 kJ/mol. The electric field enhanced the interaction between RuQO, and CeO,, increased the number of
the basic and acidic sites of Ru, and improved the electron transfer between CeO, and Ru active sites. It
also promoted the CeO, carrier to provide a large number of electrons to the antibonding orbital of Ru—N
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bonds, facilitated the N, desorption velocity step, and thus enhanced the NH; adsorption. Moreover, the

electric field also promoted the increase of oxygen vacancy, enhanced the electron transfer between carrier

metals, and improvef the N, desorption rate of Ru/CeO,. With the assistance of electric field, the ammonia

decomposition rate catalyzed by 3Ru/CeO, decreased by less than 3% within 60 h, indicating significant

enhancement in the stability of the catalyst since the decrease without electric field assistance was 16%.

Key words: electric field; activation energy; pure ammonia decomposition; acidity and alkalinity; oxygen

vacancies; catalysis technology
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Schematic diagram of electric field-assisted ammonia
decomposition device
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