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Abstract

Hydroxylamine (NHz0H) is an important raw material in the agricultural and chemical industries,
widely used in fields such as pharmaceutical synthesis and pesticide production. Currently, it is pri-
marily produced via the ketoxime hydrolysis method and the Raschig process. However, traditional
preparation methods are hindered by complex procedures, harsh reaction conditions, and severe
pollution. The electrochemical synthesis of NH20H features mild reaction conditions, low energy
consumption, and environmental friendliness, thus attracting considerable attention in the field of
hydroxylamine production. Nevertheless, the selective production of hydroxylamine via this route
is often compromised by competing reactions that yield ammonia and hydrogen. To address this
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challenge, it is of great significance to design advanced electrocatalysts for precisely controlling the
product selectivity in the reduction of NO.
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Figure 1. Industrial process flow diagram of traditional process for synthesizing hydroxylamine [6]
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Figure 2. Schematic diagram of electrochemical synthesis of hydroxylamine [17]
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Figure 3. Process flow diagram of indirect electro-reduction method for synthesizing hydroxylamine [23]
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Figure 4. (a) Scaling relationship between AG [*NO] and AG [*NH20H]/AG[*NH] on M-N4 catalysts; (b) Scaling relation-
ship between AG [*NO] and d-band center for M-N4 catalysts [27]
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Figure 5. Schematic diagram of the reaction process for direct electro-reduction of nitrogen oxides to synthesize NH2OH [25]
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Figure 6. Comparison of Gibbs free energy for the first protonation step of *NO on Acp-Co and Co-SAC [37]
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Figure 7. Pathway diagram of electrocatalytic NORR to NH20H and NH3 on Co-SAC and Co-NPS [47]
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