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Electrochemical  NO-to-NH3 under  ambient  conditions  could  be  a  viable  alternative  having  advantages  in  terms  of  energy
consumption and exhaust gas recycling of NO, replacing a traditional ammonia synthesis method of the Haber–Bosch process.
In synthesizing boron (B-) and nitrogen (N-) co-doped carbon nanotube (CNT) based gold (Au) catalysts, B-dopants elevate the
conductivity of carbon nanotube by sp2 hybridization on graphene and implant B–N domains within the graphene layer, and result
in facilitating the embedding amount of Au accompanied by high dispersibility with low particle size. Theoretical density functional
theory (DFT) calculations elucidate that the electron cloud transmitted from B-dopant to the active site of Au induces the Lewis
acidic site, and the O-distal pathway occurs following a spontaneous reaction. Increment of the electron-deficient B-doping area
accompanied by N-defects and B–O edges retains the major valence state of Au as Auδ+, and suppresses hydrogen evolution 
reaction (HER) by repulsing the hindrance of H . This record exhibits the highest faradaic efficiency (FE) of 94.7%, and NH3 yield
rate of 1877.4 μg·h−1·mgcat

−1, which is the optimal yield over energy consumption in the field of the ambient reduction of aqueous
NO.
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 2.1    Chemicals and materials
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 2.2    Preparation of Au-BNC and Au-NC

 2.3    Material characterization

 2.4    Installation of the electrochemical cell

RHE (V) = Ag/AgCl (V)+ . ×pH+ Ag/AgCl

 2.5    Product analysis
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YieldNH =
NH ×

NH × ×

FE(%) =
A × × A ×

A × ×

Na NO +H SO → NO(g) ↑+Na NO +Na SO +H O

 2.6    Theoretical calculation

(H+)+ (e−) = (H (g))

Δ = Δ +Δ ZPE +Δ − Δ
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 3.1    Characterization of Au-BNC catalyst
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 3.2    NORR performance and mechanism with Au-BNC

 3.3    Manipulation Au amounts on BNC
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 3.4    NORR performance by manipulating Au amount

Au-d
NO-p
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