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Fig.1 TEM image and selected-area electron diffraction pattern
of a-FeOOH nparticles containing Mn. Mn content; Mn/Fe
mole ratio is 0.275. FeCl; concentration, pH and aging
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contents of acicular a-FeOOH particles containing Mn.
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Fig.3 Relationship between aspect ratios and Mn contents of
acicular o-FeOOH particles containing Mn.
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Fig.4 Relationship between X-ray diffraction patterns and Mn
contents of formed particles.
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Fig.5 Dependence of normalized interplanar spacing, d on Mn
contents in 0-FeOOH particles containing Mn.
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Fig.6 Dependence of the differential scanning calorimetry, O
on the rate of heating in 0-FeOOH particles containing Mn.
Mn content; Mn/Fe mole ratio is 0.063.
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Fig.7 Dependence of the differential scanning calorimetry, O
on the rate of heating in a-FeOOH particles containing Co. Co
content; Co/Fe mole ratio is 0.043.
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Fig.8 Dependence of the differential scanning calorimetry, O
on the rate of heating in a-FeOOH particles containing Al. Al
content; Al/Fe mole ratio is 0.04.
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Fig.9 Relationship between peak temperatures of endothermic
reaction and Mn contents in a-FeOOH particles containing
Mn.

Peak ternperature, 7_/"C

--V'-S'D.l'mn
== 1 min |

fole ratio of Co/Fe

Fig.10 Relationship between peak temperatures of endothermic
reaction and Co contents in a-FeOOH particles containing Co.
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Fig.11 Relationship between peak temperatures of endothermic
reaction-and Al contents in a-FeOOH particles containing Al.
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Fig.12 Temperature dependences of the rate of heating, a in
a-FeOOH particles containing Mn.
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Fig.13 Temperature dependences of the rate of heating, a in
a-FeOOH particles containing Co.
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Fig.15 Differential scanning calorimetry, O curves of the heat
treated particles and non-heat treated particles in a-FeOOH
particles containing Mn. Mn content; Mn/Fe mole ratio is
0.038.
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containing Mn, Co and Al.
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DEHYDRATION REACTION OF a-FeOOH NANOPARTICLES CONTAINING Mn, Co

AND Al

Kazuharu IWASAKI and Yuta OHSAKI

ABSTRACT : Effects of doped Mn®*, Co®" and AP** ions in goethite nanoparticles on the dehydration reaction of
goethite to hematite were investigated by a differential scanning calorimetry analysis. Effect of doped Mn** ion on the

structure and morphology of goethite was also investigated.

In a-FeOOH nanoparticles containing Mn, Mn** ions were all incorporated into a-FeOOH crystals at Mn/Fe
mole ratio; 0 to 0.28. Relationships between peak temperatures of endothermic reaction and the Mn, Co and Al contents

were clarified in 0-FeOOH particles containing Mn, Co and Al. Peak temperatures increase with increasing cation

 contents. Good linear relationships between the rates of heating and the peak temperatures of endothermic reaction were

obtained by using Ozawa’s method. Dependences of activation energies of dehydraton reaction on cation contents were

clarified in 0-FeOOH particles containing Mn, Co and Al

Key Words : a-FeOOH particles containing Mn, Co and Al, dehydraton reaction, DSC, ozawas method,

activation energy.



