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ABSTRACT

In this study, the formation of magnetite using Fe(I[) and Fe(III) hydroxides was investigated; The effects
of hydroxide synthesizing pH and temperalure, reaction temperature, and total water volume of hydroxide
suspensions on the magnetite formation were studied. And the hasic reaction behaviars of magnetite formation
was discussed in the view of hydroxde formation reaction of Fe(Il) and Fe(Ill) by titration. The characleristics
of producls were examined hy TEM, VSM, XRD. From these experimental data, solid-solid reaction between
Felll) and Fe(lI) hydroxides is proposed as a new fernle formation mechanism.
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Fig. 1, Experimental procedure.
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Fig. 2. Potential-pH equilibrium diagram for the system iron-water al 25C. (a) considering as solid substance only
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Fig, 3. Titration curve of Fe*" solution by 10N NaOH
(FeS0, conc.=0.012 M, Temp.=70T, N, atmo-
sphere).
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Fig. 6. Titration curve of Fe(OH) solution by 0.12M
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pH=9.0).

{Ay 30C (B) 50T (C) 70%C (D) 80T

st sle] Ev) g EE o 4 glen, 7] KEgkin]
FALer} 2713t o=} Alelo| 2o y-Fed, Z2 &

=2 HA7ert 2F4 S7HEE AR ¢ gk
o 33!—?_— KEEEApe] 27 L7 FETE UG
WzhE 71 g3t *]zke] ZeiAlB R glove box
ol = Abdof 23 ArERr} de|ulr] uf Bl

L 102 A5 TEM Abalg vhebd 7ol
tf, J%P—E—‘fﬁﬁ'] F-% &7 Asgfbape] dEErelA
744 wldete ]Ef} TA=93-8 AL gleow
WS wEe R = Utk =3k XRD
4 ditell M o glRe] 2A\AER LS $HE
=rt Evbiel whep 34be] Aebe]E2fe] welwls #
a#d 4 glrh
Frg. 112 k2] vb&4Ee] Fsbalsigle] walg e}
Holeh, KEELWS 213wl Sl o=
HE-¢] E3}R}El ko) 47.59 emu/gel 4] 39.09 emu/g o2

P ZlE Hald F ol wIdlete] 24 A

= e

1
A,

—1351—



WTEE - Atk - HNEN) - & 8

80 0

500 A

\_‘

EN

(=}

<
1

Ms {emu/g)
&
(=]
1

100 -

oo - . ; . . ; —— ; 1
4] | ED| 60 aa 1ca
Temperature
Fig. 11. Effect of initial hydroxide synthesis tempera-
ture on magnetic properties of hydroxide rea-
ction products (Water vol.=3 cc, pH=9.0).

I M . magneits
. goethita

20 (Feka)

Fig. 12. X-ray diffraction patterns of the hydroxde
reaction products with variation of nihal hyd-
roxide synthesis pH {Temp.=30C, Water vol.
=3ec).

(A) 8.0 (B) 9.0 (C) 100 (D) 11.0

hematite{a-Fe,(O), Fe(OH);

Ere2 Y5 Aee)E,
“¢:T _‘Z 5]1:],12).

= A7) HaE LR AR
3.4, AMLEISAl ABiEmel $ApHT} oluE
OlE MM olME F8

Fig. 12&= 2% 30T, A4 $EF% Jecd o AE
ft%ﬁl 27|54 pHER Ag]s algh 4Ee l X-4d 3
24 Asje|r), 2y o] olauvele]se] HF7G

—1352—

X 100,000

Fig. 13. Electron micrographs of the hydroxide reac-
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xide synthesis pH (Temp.=30C , Water val.=
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