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ABSTRACT

Magnetite(Fe,0,) powders were synthesized through glycothermal reaction by using crystalline a-FeOOH
as precursor and ethyleanne glycol as solvent. The phase, morphology and particle size of synthesized powd-
ers were characierized by XRD and an SEM. When only ethylene glycol was used as solvent, the phase was
transformed from o-FeQOOH to w-Fe,0, and finally Fe,Q, at 270°C for 6hr without morphological change.
But by addition of water. Fe«0, powders were synthesized at 230°C for 3hr through solution-recrystalization
process. As the content of water addition increased, ihe particle shape changed from sphere to octahedron
and the vartcle size mereased. When the excess amount of wealer added, residual «-FeDOH or o-Fe 0, was
recrystalized.
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Fig. 1. The glvcothermal process.
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Table 1. Reaction Conditions & Resulis (o-FeQOOH : 1g, Ethylene glycol : 60 mi, 200 rpm)

Sample # Watel{‘ I;Bntent Temp("C) Time(tw) Phase & shape
MG-23-3 0 230 3 o-Fe 0,3 Fe, 0, (rod like)
MG-25-24 0 250 24 FeQy»0-Fe, 0y {rod lke)
MG-27-3 0 270 3 FeOypo-Fey {rod like)
MG-27-6 0 270 6 Fe:d (rod like)
MGW-15-6 5, 10 190 § FeO0p>0-Fe,0,
MGW-21-6 5, 10 210 6 FeQ > a-Fe0,
MGW-0.5 05 230 3 ct-Feu0s(rod hke)>Fey0,(sphere)
MGW-1—8 1~8 230 3 Fes0, (sphere)
MGW-10 10 230 3 Fes0, (14 facets)
MGW-15,20 15, 20 230 3 Fe O (cctahedron)®a-Fed),
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Fig. 2. XRD patierns of the powders svnthesized
without water (FeQOH : 1g, ethylene glycol :
60 . stirving speed @ 200 rpm).
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3.2. FeOOH+ethylene glycol+H,O

Fig. 3. SEM photographs of(a) o-FeQOH, precursor and (h} synthesized Fey0, at 270°C for 6hr in only ethylene

glyeol.
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Fig. 4. XRD patterns of the powders synthesized in
ethylene glycol-water selution (FeQOH : lg,
ethylene glycol : 60 ml, stirring speed : 200
rpmy.
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Fig. 5. The shape & size change of Fe 0, powder synthes1zed at 230°C for 3hr as a funtion of waler conlent ;
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Fig. 6. XRD patterns of the powders synthesized in
different coaling rate (FeOQOH :1g, ethylene
glycal © 60 mi, H,0O ¢ 15 mi, stirring speed : 200
rpm, reaction temp, & time : 230°C, 3hr}.
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