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ABSTRACT

The precipitate of FeCh*4H:0 and NaOH, Fe(OH), was rapidly made to oxidize by H;0, lo prepare 5-
FeQOUH. The particle size, surface and motphology of 8-FeQOH, and the shape and structure of thermally
decomposed 5-FeQOH were investigated by the use of high resolution STEM. &-FeQOH prepared under the
condition of reaction temperature of Fe(OH), at 40C, [LOH 1[Fe’*1=5 and aging time of 2 hr Fe(QH),, had
630 A mean particle size, 4~5 aspect ratio, 20.8emu/g saturation magnetization and 210 Oe coercivity. The edges
of §-FeOOH were inclined to (001) about 41°, 60° and coincident with (102), (101) respectively. When 5-FeQOH
was thermally decomposed at 25_D°C for 2 hr in vacup, which had micropores of 0.9 nm thickness and crystallites
of 2.4 nm thickness. (001}, [110],.. of §-FeOOH paralle] with {001}, [100],.. of a-Fe.0; respectively. This
showed three dimensional topotaxial structure transition, which was investigated hy SADP (Selected Area Di-
ffraction Pattern) of STEM.
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Table 1. Properties of 5-FeOOH Prepaed at Reaction Temperature 407, Molar Ratio [OH ™ 1/[Fe®*1=5 and Aging

Time of Fe(OH); 2 hr.

Powder Mean particle size {4)

Aspect rafio a, (emu/g) iH. (Oe)
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Fig. 1. Bright-field image of paired §-FeQOH particles
viewed edge-on,
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Fig. 2. Bright-field edge on view gf 8-FeOOH showing
the (D01), (102) and (101) lattice planes.
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Fig. 3. XRD patterns of the samples treated in vacuc

at different temperatures for 2 hr; (a) Original,
{(b) 100, (¢} 150, (dy 175, {e) 200, () 2507,
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Fig. 4. DSC curve of §-FeQOH at heating rate 1C/min.
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Fig. 5. Loss in wt(%) of §-FeOOH with thermal deco-
mposition temperature of §-FeOOH,

Fig. 6. CBED{Convergent Beam Electron Diffraction)
of 8-FeOOH: zone axis {a) [111], (b) [001] re-
spectively.
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Fig. 7. TEM photographs of the samples treated in vacue
at different temperature for 2 hr; {a) Original,
(b) 175, (c) 200, (d) 250C.
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Fig. 8. SADP(Selected Area Diffraction Pattern) of 3-
FeQOH thermal treated in wacuo at 200C for
9 hr; zone axis of & FeQOOH and «-Fe,0; [001]
samely; [WNAY : 5-FeOOH, (hkl}: c-Fe;0s.
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Fig. 9. Topotactic relationship between 5-FeOOH -cry-
stal and o-Fe,(O, crystal having a microporous
texture.
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