e F 5T

Low-Carbon Chemistry and Chemical Engineering

+ XXXX - DOI: 10.12434/].issn.2097-2547.20260043

MoFe/ B IBTRE ETHIE R L SRE AL

W&, M, BARK, FEXL, KFEK, £FN, ZEE, THK
ORJIFER TR M50 T2, L AR 030024)

o BRSSO A SR B AL A R T BE () DR R 5 (B AL Gk 2 A e LORS R ] . IR AU S r
TR 5 Ty R B ] R A R M A 1 S SR FH 4 €0 v AR SR AT 45 T SV, DA 4 N, R IR SR SR S 7E Si0, e IR Rl 46 T &AL
B (BND V&AL (CND A ZAL i (BCND 3 Pl AE & J& AL M AL, 5 30F — B TR MoFe & &l 4 T 5 & f k& R (MoFe/BN,
MoFe/CN f1MoFe/BCN) . i& [Tl EPR \UPS Fll XPS 23R A 7 ¥ , W B ZS AL B T eR B b AL 70 3 T L T8 HEAT 7 20, HHE R
TUTE 58 A SN2 R PPN T AR R A B U B o 45 SRR, BRI ) 46 10 3 AR AL 1 & & A A (g R = 2.004)
IR N 2.47 eVICND 2,53 e VIBCNDA14.46 eV(BND . £ 800 °C BSR4 I, MoFe/CN I A i 2514 72.98 pg/(g-h),
{23 5 T MoFe/BN.MoFe/BCN A 4 MoFe, XPS 45 JHiESE T CN £ i i 5 4 R - B A AH L AE F In) MoFe # % HLT, 1% Mo Fe
R E FEAREAAS o 45 b, B RS B T S B 202 0 5 T o B0 ) e ) 4 (R ) B B ON 4 3@ 3 S T A T 4 B A Ak MoFe
ML LT A, TR T T & s R RE

SEEIF A S B s B D R B Tl

FESYES:TQ113.2 MERFRAERS: A X EHE:2097-2547 (XXXX)XX-001-08

Study on magnetron sputtering preparation of MoFe/nitrides and their ammonia
synthesis performances
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(College of Chemistry and Chemical Engineering, Taiyuan University of Technology, Taiyuan 030024, Shanxi, China)

Abstract: Nitrogen vacancies and work function are key factors regulating the catalytic performance of non-metal nitrides for ammonia
synthesis, whereas precise control by conventional chemical synthesis methods remains difficult. To investigate how nitrogen vacancy
concentration and work function regulate the catalytic performance of ammonia synthesis, green and efficient radio frequency magnetron
sputtering was employed to prepare boron nitride (BN), carbon nitride (CN) and boron carbon nitride (BCN) non-metal nitride thin films
on SiO, substrates using high-purity N, as the sputtering gas, and MoFe alloy was further deposited to construct composite catalytic
systems (MoFe/BN, MoFe/CN and MoFe/BCN). EPR, UPS and XPS characterization methods were employed to analyze the nitrogen
vacancy concentration, work function and surface electronic states of the catalysts, and the thermocatalytic ammonia synthesis
performance was evaluated in a micro-fixed-bed reactor. The results show that the three nitrides prepared by magnetron sputtering are all
rich in nitrogen vacancies (g-factor =~ 2.004), and their work functions are 2.47 eV (CN), 2.53 eV (BCN) and 4.46 eV (BN), respectively.
Under 800 °C and ambient pressure conditions, the ammonia formation rate of MoFe/CN reaches 72.98 pg/(g-h), which is significantly
higher than those of MoFe/BN, MoFe/BCN and pure MoFe. XPS results confirm that the CN support transfers electrons to MoFe
through strong metal-support interactions, reducing Mo and Fe to lower oxidation states. In summary, magnetron sputtering technology
can realize the synergistic regulation of nitrogen vacancies and work function, and the low-work-function CN support optimizes the
electronic structure of MoFe active centers through interfacial electron transfer, thereby improving the ammonia synthesis performance.
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Fig.1 Schematic diagram of thin film deposition process
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Fig. 2 Schematic diagram of ammonia synthesis reaction apparatus
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Table 1 Textural properties of catalysts

il LR /(m?gh)  FLAEF f(em® gy FIFLAE /mm
BN 58.5 10.9 x 1072 7.5
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Fig. 9 Ammonia yield of catalysts
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Table 2 Comparison of catalytic activities of different

catalysts in ammonia synthesis reaction
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