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Abstract— Kinetics of goethite dehydration and reductions were studied by TGA(thermogravimetric analysis)
method. The mechanism for dehydration and reduction of goethite were elucidated. Also, reaction orders, activation
energies and frequency factors were obtained in each step. Experiments were done between ambient temp. and 500°C,
and the heating rate was kept as 1°C/min. Consequently, a-Fe;05 and a-Fe3O, were obviously appeared as interme-
diates in overall reaction path. And reduction of a-Fe304 was greatly affected by hydrogen concentration. In this reac-
tion, the reaction orders with respect to hydrogen and a-Fe3O4 were 2.60 and 1.0, respectively. Also, the frequency fac-
tor and activation energy were 2.76x 10'4 and 50 kcal/gmol, respectively.

In the gethite dehydration step, reaction order, frequency factor and activation energy were 0.46, 5.1 x 10° and
26.2 kcal/gmol, respectively.
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Table 1. Properties of sample

Formula a-FeOOH
Density (g/cm3) 4.128

Shape acicular
Average length (um) 0.27

Standard deviation of length (um)  0.07

Aspect ratio 15-20

Specific surface area [m?%/g]* 33

Color yellowish brown

* Calculated by BET experiment
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Fig. 1. TGA experimental apparatus.
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Fig. 2. Detail diagram of reaction system.
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NOMENCLATURE
X : conversion ratio
Chy Creoot: Cregoy® Creqo, : CONcentration of compon-
ents [mol/cc]
t : reaction time [min]
m,n : reaction orders about hydrogen and Fe-O
group components
ko : frequency factor
k : reaction rate constant
E : activation energy [cal/g mol]
a : heating rate [°K/min]
R : gas constant [cal/g mol-°K]
Wo, W : sample weight at initial and at any time
[mg]
T : temperature (°K]
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