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Fig. 1. Schematic diagram for perparation of pre-

cursor and iron nitride,
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Fig. 2. Schematic diagram of the nitrdgenizing
equipment.
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Fig. 4. Particle size and acicularity of precursors
prepared from various salt concentrations
and constant pH 2.
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Fig. 5. Particle size and acicularity of precursors
prepared from various pH and constant
salt concentration.
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Fig. 6. Particle size and acicularity of (Fe,_,

C.04-2H.,0(x=0.2) prepared from various
reaction time.

Fig. 7. Particle shapes of iron oxalates preci-
pitated from various reaction-temperature.
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Fig. 9. Acicularity of precursor co-precipitated
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Table I. X-Ray analysis of some mtrogenized powders from various conditions.

Precursors Reaction temperature | Holding time | Mixing gas ratio{NH; /NH;+H,) X-Ray analysis
Fe 400 °C 3hr, 0.7 FesN, o-Fe
425°C 1 hr. 0.3, 0.5, 0.7 Fe\N, a-Fe
FECQO.‘ . 2H;O -
450 °C 6 hr. 0.3, 0.5, 0.7 Fe,N, ¢-Fe,-sN
FeyoSny1C04-2H0 425 °C 4 hr, 0.305, 0.7 Fe,N

Table [I. Magnetic properties of the nitrogenized
powders prepared from various precur-

S0r.
Precursors HclOe) | aslemu /g) | Squareness ratiole; /a5)
Fe 700 180 0.4
FeC:04-2H-0 200 140 0.2
Feg S0 1C-04-2H,0 500 120 0.33
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Iron nitride Fe,N by partial substitution of nitrogen by carbon was prepared by nitriding
the iron oxalate whose thermal decomposition gives a carburating atmosphere. Iron oxalates,
the precursors, were prepared by precipitation and co-precipitation. The size and shape of
the carbonitride particles could be controlled by modifying the conditions of preparation of
the oxalate precursor. From the results of electron micrographs, it is clear that the Fe,N pig-
ment particle maintains the original shape(needle shape) of the starting materials and that it
consists of fine unit particles which link together to form a stereo-network structure.

An investigation of the Fel'; Fe!;_, Sn,N,_,C, solid solution has shown that Sn plays the
role of a growth inhibitor of the elementary microcrystallites of the iron carbonitride.

The coercive force and saturation magnetization of iron carbonitride obtained from
co-precipitated iron oxalate were 500 Oe and 120 emu /g, respectively.



