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Fig. 1. SEM images of precipitates depending on the FeSOJ/
Fe,(SO,4)s molar ratio and precipitants. The equivaent ratio was fixed
at 3.0. (@) NaOH, (b) NH,OH.
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Fig. 2. Particle size digtribution of precipitates depending on the ferrous/ferric molar ratios and precipitants. The equivalent ratio (R) was fixed at 3.0.
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Fig. 3. (Color online) Median particle sizes of precipitates depend on
the ferrous/ferric molar ratios and precipitants. The equivalent ratio
(R) wasfixed at 3.0. (@) NaOH, (b) NH,OH.
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Fig. 4-1. XRD results depending on FeSO,/Fe(S04); molar ratio
when NaOH was used as a precipitant. The equivalent ratio was fixed
a 3.0.(d 1.0, (b) 1.25, (c) 2.5, (d) 5.0 (NaOH).
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Fig. 4-2. XRD results depending on FeSO,/Fe,(S0,4)s molar ratio and
NH4OH as precipitant. The equivalent ratio was fixed at 3.0. (a) 1.0,
(b) 1.25, () 2.5, (d) 5.0 (NH,OH).
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Fig. 5. (Color online) Variation of intensity of XRD depending on

FeSO,/Fe,(SO,4)s malar ratio and precipitant. The equivaent ratio was
fixed at 3.0. (8) NaOH, (b) NH,OH.
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Fig. 6. (Color online) Crystallize size of Fe;0, depending on FeSO,/
Fey(S0O,4); molar ratio and precipitant. The equivalent ratio was fixed
a 3.0. (8) NaOH, (b) NH,OH.
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Fig. 7-1. (Color online) VSM results depending on ferrous/ferric
molar ratio and precipitant. The equivalent ratio (R) was fixed a 3.0.
(a) 1.0, (b) 1.25, (c) 2.5, (d) 5.0 (NaOH).
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Fig. 7-2. (Color online) VSM results depending on ferrous/ferric
molar ratio and precipitator. The equivalent ratio (R) was fixed at 3.0.
(8 1.0, (b) 1.25, (c) 2.5, (d) 5.0 (NH,OH).

" 5000 10000



LATE=E> FeyO, A/300 vIXE SHHAIGH [ kAol Enle) A1) 93 - duld - A

80
—_ [ |
n
o0 | |
= 60F
g
2L
= |
(b)
(a)m
40 Il P Il P Il P Il P Il
1 2 3 4 5

Molar ratio

Fig. 8. (Color online) The saturated magnetization depending on
ferroug/ferric molar ratio and precipitant. The equivaent ratio (R) was
fixed a 3.0. (&) NaOH, (b) NH,OH.
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Effect on the Formation of Fe;O, with Ferrous Sulfate/Ferric Sulfate Molar Ratio
and Precipitants
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Department of Material Science and Engineering, Chungnam National University, Dagjeon 305-764, Korea
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The effect of ferroug/ferric molar ratio and precipitants on the formation of nano size magnetite particle was investigated by co-
precipitation method. Ferrous sulfate and ferric sulfate were used as iron sources and sodium hydroxide and ammonium hydroxide
was used as a precipitant. Single phase magnetite was synthesized with al of experiment conditions (ferrous/ferric molar ratios and
precipitants). Particle size was smaller, and particle size distribution was narrower when NaOH was used than NH,OH was used. The
crystdlinity and particle size was increased and narrower particle size digtribution with increasing molar ratio ferrousferric sulfate
with the same precipitant. Super paramagnetism could be obtained a al of experiment conditions. The highest saturation
magnetization (72 emu/g) was obtained when the ferrous/ferric molar ratio was 2.5 and precipitant was used NH,OH.

Keywords: ferrous sulfate, ferric sulfate, molar ratio, co-precipitation, magnetite
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