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Synthesis of Iron Nitride Powder and Their Phase Transformation from

Paramagnetism to Ferromagnetism under Pyrolysis Process
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SYNOPSIS

The synthesis of Fe,N powder from FeC,0, powder and their thermal decomposition behavior were studied, and their
magnetic properties were investigated. FeC,0, powder, which is a starting material of iron nitride, was prepared by the
precipitation method in ethanol solvent (FeClaq.-H,C,0, EtOH), consequently fine powder was obtained. Fe,N powder
was prepared by thermal decomposition of fine FeC,0, powder under NH, gas flow 410°C, and the pyrolysis
temperature was lower than that of FeC,0, made from water solvent (FeCl,aq.-(NH,),C,0,aq.). When the Fe,N
powder was heated in air and Ar gas flow, the pyrolysis started at 150°C and 350°C, respectively. Fe;N single phase
was obtained by pyrolysis of Fe,N powder at 400°C under Ar gas flow, and iron nitride transformation from

paramagnetism to ferromaginetism was caused.
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Fig.1 SEM photographs of FeC,0O, particles prepared
by water solvent (a) and ethanol solvent (b).
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Fig.2 Dependence of pyrolysis products of Fe,N and
saturation magnetization on heating temperature in

Ar gas flow.

1.0

40

Fe,N 30

g a-Fe,O;

$0.5

Saturation magnetization [emu/g]

100 200 300
Heating temperature [°C]

Fig.3 Dependence of pyrolysis products of Fe,N and
saturation magnetization on heating temperature in air.

Fig4 SEM photographs of commercial FeC,0,
particles (a) and breaking-down FeC,Q, particles (b).
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temperature in NH ; gas flow.
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Fig.6 Dependence of pyrolysis products of Fe,N and
saturation magnetization on heating temperature in
Ar gas flow.
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Fig.7 Dependence of pyrolysis products of Fe,N and
saturation magnetization on heating temperature in air.
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Fig.8 Dependence of pyrolysis products of Fe,N and
saturation magnetization on irradiation time in Ar
gas flow.
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Fig.9 Dependence of pyrolysis products of Fe,N and
saturation magnetization on irradiation time in air.

IR EEIX 200°C (2L, Fe,0,, Fe;N, Fe N, 4-Fe 2L
Too AR BRITABHI B = R — 2 B2 TMET
B MO 72 L IZ LD T RN F —a AN 20 |
B CRBICTIREN E&/ 32, 207, BbLvb
RERDFEATUIZEEZDND, 5 FBDES T 4-Fe
AERREABEIL ., I 150emu/g OEEFORLIEE 272,

4 Ft¥H
FeC,0,0°5HD Fe,N DA &L U Fe,N DIKIR - 5 RF

TORSGIZOWTHRHLIZEZA, L FOMRNED

I,

(1) IEAEIZLD FeC,0, DFRAFIZRBNT, Bz 2/
V2 RN MR NG STAR R € AV a8

(2) {7z FeC,0, LVE R LTZ Fe,N-i% Ar B Ak
BT TIL400°C TFe,N AL, /e & REtE—
BEMAR LN ER &, T2, RERFIZBWNT
B IR DMEIRALS L2, SRIEEMEIR D Fe,0, DX
—REITRBR DTz,

(3) ¥ FeC,0, £V Fe,N & BT BIREIXILBREDZ
NEVEL 20T, FTo, /O Fe,N DRV RIT Ar
HAFE T BLORKH CILERIEID AL Fe,N
LB L CIRIBAE LT,

(4) EFRIVREBFHZEY Fe,N [T KK F BT 1 7
THEL a-Fe 708 OFEREMERE A£RR LT,

5 S5

) TREE: 7T X )7 1 N—a—F-HEEI—FK

54

fm, BARTZERE1991) 165
2) ELHIA, HIGH =L 7hawI3I7 X, 23(1992)
11-12




