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ABSTRACT. Effect of metallic salts added to the a-Fe,O;~HCl or a-Fe,0;-H,SO; reaction
systems were investigated by colorimetric and gravimetric determinations. While reductive salts
exhibited remarkably enhanced reaction rate, non-reductive salts showed inhibitive results. We
supposed that the improvement of dissolution rate of a-Fe;O; by the addition of FeCl,, a reductive
salt, to the a-Fe,0,-HCI system can be attributed to the formation of chloro-bridge between Fedt
and Fe?t, and therefore some partial electronic charge transfer from Fe?* to Fe’* on the surface
of a-Fe;0; will be easily achieved through the bridged bond. The transferred charge to the surface
will reduce the positive charge of initial Fe**, and also result to reduce the lattice energy of that
site. Assuming that there is a linear relationship between the lattice energy change and the change
of activation energy of the reaction system, the transferred partial electronic charge to Fe¥* of a-
Fe,O; surface was calculated to be ca. 0.36 €.
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Fig. 1. Fffect of various metal chiorides on the dis-

solution of a-FesOs in aqueous hydrochloric acid.

reaction temperature : 20°C, reaction time : 30min.
{(D) : none additive, (@) : Mr.c1,/ Mre0,=1.62, ()
¢ Mewolf Mre0,=1.62, (X) : M,/ Mro0,=1.62, (O)
¢ Mot/ Mre0,=0.8, (W) : Myuct,/ Mre,0,=0. 8.
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Fig. 2. Dissolution of a-Fe;03 in aqueous hydrochlo-

ric acid and sulfuric acid with FeCly or FeSQ, addi-

tion.

Mo/ Mreo,=1.26,  Mpeso,/ Mre,=1.26,  reaction

temp.: 20°C, reaction time: 30min.

(O) : a-Fes05-HCl-FeCly, ((P) : a-Fex05-HCl-FeSO,

(X) @ a-Fes03-Ha804-FeSOy, (@) : a-Fe05-H,S0,.
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Fig. 3. Effect of FeCly concentration on the dissolu-

tion of a-FesQy in aqueous hydrochloric acid.

Muci/ Mp.,0,=21, reaction temp. : 20°C, reaction time
: 30min.
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Fig. 4. Effect of temperature on the dissolution of
a-Fe03 in hydrochloric acid and ferrous chloride sol-
ution. Myc/ Mre,0,=21, Mreci,/ Mre,0,=1. 26, reaction
time : 30min.
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Fig. 5. Effect of reaction time on the dissolution of
a-Fe,03 in a-Fe04-HCl and a-Fes03-HCl-FeCl,
systems. Myucl/ Mre0,=15, Mreen/Mpeo,=1. 26.
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Fig. 6. Results of adapt to Wyl/3— WV 3-——%— kt, a
rate equation for heterogeneous reaction, W, : initial
wt. of solid, W :wt. of solid after # sec. reaction
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Fig. 7. Results of adapt to Wyl/3— W”’:% k, a
rate equation for heterogeneous reaction. Wy : initial
wt. of solid, W : wt. of solid after t sec. reaction
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Fig. 8. Arthenius plot for a-FeyO5-HCI
a-FesO3-HCI-FeCl, () systems.
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Table 1. Rate constants and activation energies of a-
Fez03-HCI and a-Fe03-HCl-FeCl, systems

a-Fe05-HCl a-Fe) 03-HCI-FeCl,
Activa- Activa-
Rate . Rate b
Temp. tion |Temp. tion
°C c??gsswltls energies | °C c??asst:;tf lenergies
8775677 loal/mole g ical/mole
20 |5.00X1075 20 [2.50%10-4
30 |1.00x10-4 30 |4.35%X104
12307 10847
40 |1.88X 104 40 [8.26 X101
50 |3.50%x10-* 50 {1.34x10°3
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E; : 0-Fe;05-HCl A 2] uF-2- 84 5] 1] 7]

* a-FeO3 o (keal/mole) gk :

3419.9 (calculated)

3531.1 (Born-Haber cycle)

3557.15 (Born-Landé eq., high spin Fe¥+,
TF03+=0- 645A12)

3730.45 (Born-Landé eq., low spin Fed+,
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3544. 8 (Born-Haber cycle)
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(12307 cal/mole), E,: a-Fe,04-HCl-Fe
ClAg ¥ FAdeirviA (10847 cal/

mole).
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