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Fig. 1  Cell assembly for high pressure experiments (a) before reaction,and (b) after reaction; (¢c) A high-pressure

cell recovered from high-pressure experiment; (d) A series of as-synthesized iron-based nitrides
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Fig. 2(a) XPD patterns of the iron-based metal nitrides Fig. 2(b)  XPD patterns of e-Fe;,Co, N4
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Table 1 Crystal structure data of iron-based metal nitrides for refinements in space group P6;22

Iron-based nitrides a/(nm) ¢/ (nm) V/(nm?®) Iron-based nitrides a/(nm) ¢/ (nm) V/(nm?®)

e-Fe3 Ny 27 0.47413(5)  0.43993(5)  0.085645(34) || e-Fez7Nio.33No.gs  0.47004(4)  0.43846(5) 0.083893(29)
e-Fes 57C00.33No.g9  0.47132(3)  0.43862(7)  0.084380(34) || eFez 29Nio.71No.70  0.47380(4) 0.43853(6) 0. 085257(34)
e-Fes 32C00.68No.og 0.46824(9)  0.43705(14) 0. 082988(74)
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Fig. 3 Crystal structure data of e-Fe;—,Co,N,;; varying with Co content x
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Abstract; Ternary e-Fe,—, M.N,,, (M= Co, Ni) were synthesized as spherical bulk materials with variable

components through composite high-pressure solid-state metathesis (HPSSM) reactions under 5 GPa and at

1673

K, employing diversity binary metal oxides (Fe, O; ,CoO,NiO) and hBN as the reaction precursors. The

structural characterizations of the as-prepared iron-based metal nitrides were determined by X-ray powder dif-

fraction (XPD), field-emission scanning electronic microscopy (FE-SEM) and high-resolution transmission

electron microscope (HRTEM) ,etc. First-principles calculations were used to explore the effect of pressure on

the reaction enthalpy AH in HPSSM. Our results show that the high-pressure confinement environment is

favorable for the synthesis of high-quality metal nitrides, and the HPSSM reaction is an effective synthetic

route

to the bulk iron-based metal nitrides.

Key words: iron-based metal nitride; high-pressure solid-state metathesis reaction (HPSSM) ; reaction enthalpy





