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Abstract—The kinetics for the oxidation reaction of ferrous ion in alkaline solution in with the dissolved oxygen
was determined using initial rate method. The oxidation was conducted by injecting the ferrous ion into NaOH solu-
tion and the reaction orders in terms of oxygen consumption were the first order with respect to the ferrous ion concen-
tration but varied with the alkali and the dissolved oxygen concentration. The deflection of reaction order with respect
to alkali concentration was found to occur near 0.025 mole// NaOH concentration. The rate equations for the oxidation
were two types according to the temperature level;one of these was—d[0,]/dt=k [Fell][OH-]"2/[0,]¥4/(Kgeon™* +
{OH-]) bellow 30°C and another -d[O,}/dt=k*“[Fe")[OH][0,)'/2/(Kg.on+ +[OH]) at 40°C The activation energy
for the oxidation of ferrous ion was 6.8Kcal/ mole. Amorphous iron oxy-hydroxide (5-FeOOH) which had produced as
reacting the iron sulfate to the NaOH in the aforementioned solution was confirmed by the X-ray diffractometer and the
IR spectrophotometer.
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Fig. 1. Oxygen dissolving apparatus.
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Fig. 2. Experimental apparatus.
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Table 1. Experimental conditions.

Temperature (°C) 10...40
Pressure (mmHg) 745...768
0, Concentration (x107° mole//) 19.7...35.5
FeSO, Concentration (x10-5 mole/?) 3.333...33.33
NaOH Concentration (mole/)) 0.005...0.1
Ionic strength 0.1
Balance Na,S0,-7H,0
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Table 2. Kinetic constants (k’, k”) and equliblium
constant (Kg,oq+) were obtaind from eq.
(20) & (21) at each reaction temp..

Temp.(°C)  k'ork” K Model Eq.
10 8.99 9.75x10-3 (20)
20 15.83 9.94 x10-3 (20)
25 18.32 9.18 x10-3 (20)
30 19.43 2.32x1073 (20}
40 5.64 1.89x10-3 21)
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NOMENCLATURE
[1] : Concentration [mole//)
I : lonic strength
k : Reaction rate constant [(mole/)!"/sec]
K : Equilibrium constant [-]
t : Time [sec]
Z : Valency of the ion [-]
Superscripts
a,8,7,n : Reaction order
T : Total
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