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Shunjiro Saito, Takeshi Takei: Studies on the Formation of Nickel Ferrite by

Hydrothermal Method.

Some experiments carried out to synthesize nickel ferrite by hydrothermal method are

described and a short discussion on the mechanism of the formation is given.

Spinel type ferrite was easily formed from either the co-precipitated hydroxide made from

the solution of constituent sulphates or the wet mixture of two hydroxides—ferric hydroxide

and nickel hydroxide—suspended in water at pH 11.

It was rather difficult to synthesize the ferrite from the dry mixture of the two hydro-

xides.

large effect on the formation.
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Precipitating agent and pretreatment of the ferric hydroxide were found to have a
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Fig. 1 X-ray d1ffréct1on ;;at:e;'yr&l‘.w
Sample 1. Ni-Fe hydroxide coprecipitate.
Sample 2. Wet mixture of Ni and Fe
hydroxides.
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Fig. 2 X-ray diffraction pattern.
Sample : Ni-Fe hydroxide coprecipitate
heated at various temp. for 3hrs
hydrothermally.

Fig. 3 X-ray diffraction pattern.
Sample : Wet mixture of Fe and Ni
hydroxides heated at various

R . 3hrs hydroth ly.
Fig. 5 R AKMILE DR & BERICEY 2RALORE &0 temp. for 3hrs hydrothermally
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Fig. 5 Relation between reaction temperature
in hydrothermal treatment for 3hrs and
intensity of magnetization in
1800 Oe, at room temp.

Curve 1. Ni-Fe hydroxide coprecipitate. -
Curve 2. Wet mixture of Ni and Fe hydroxides.
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Fig. 6 Relation between reaction temperature
in hydrothermal treatment for 3hrs and
count number of the strongest
line in X-ray analysis.

Curve 1. Ni-Fe hydroxide coprecipitate.

Curve 2. Wet mixture of Ni and Fe hydroxides.
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Fig. 7 Thermo-balance analysis.

Curve 1. Ni-Fe hydroxide coprecipitate dried at
room temperature in reduced pressure
(about lmmHg) for about 10 days.

Curve 2. Ni-Fe hydroxide coprecipitate heated at
150°C for 3hrs hydrothermally dried
samely as the coprecipitate.

Curve 3. Ni-Fe hydroxide coprecipitate heated at
330°C for 3hrs hydrothermally dried
samely as the coprecipitate.
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Fig. 8 X-ray diffraction pattern.

(1) Dry mixture of Ni and Fe hydroxides.
(2) Dry mixture of Ni and Fe hydroxides, heated at 230°C

for 3hrs hydrothermally.
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G :«~FeOOH, Ni: Ni(OH),, S : Spinel.
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Fig. 9 Relation between intensity of magnet-
ization and heated temperature.

Curve 1. Dry mixture of (1b) and (2b) (mixed

after heating at various temperature

separately for 2hrs) heated at 230°C

for 3hrs hydrothermally.

Dry mixture of (1c) and (2b) (mixed

after heating at various temperature

separately for 2hrs) heated at 230°C

for 3hrs hydrothermally.

Intensity of magnetic field in magnetic
analysis : 1800 Oe.

Measuring temperature : Room temperature.

Curve 2.
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Fig. 10 X-ray diffraction pattern.
(1) Dry mixture of Ni hydroxide precipitated with

NaOH and Fe hydroxide precipitated with NH,OH.

(2) Dry mixture of Ni hydroxide precipitated with
NaOH and Fe hydroxide precipitated with NH,-

OH, heated at 230°C for 3hrs hydrothermally.
Ni : Ni(OH),, S : Spinel.

Fig. 11 X-ray diffraction pattern.

(1) Ni-Fe hydroxide coprecipitate heated at
250°C for 3hrs in air.

(2) Wet mixture of Ni-Fe hydroxides heated
at 250°C for 3hrs in air.
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Fig. 12 X-ray ditfraction pattern.

(1) Ni-Fe hydroxide coprecipitate heated at
250°C for 3hrs hydrothermally after hea-
ting at 250°C for 3hrs in air.

(2) Wet mixture of Ni and Fe hydroxides
heated at 250°C for 3hrs hydrothermally
after heating at 250°C for 3hrs in air.
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