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Temperature control of corroding iron powder layer

Keiji MURATA, Koichi ARAGA and Yukio KOMATSU

This paper is an experimental investigation on thermo chemical characteristics of corrosion
reaction of iron powder. Putting iron powder, powdered active carbon, vermiculite and saline
solution into mini-autoclave, its inside was replaced with oxygen, and reaction velocity was
examined from the decrease in pressure. The reaction velocity depended on the temperature, the
volume of saline solution, and the reaction rate of iron powder. Reaction velocity rose with
temperature and saline solution in this experimental condition. In addition, authors examine the
reactive characteristic in the powder layer composed of iron powder, active carbon powder and

vermiculite filled with saline solution.
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Table.1 Range of experimental parameters

Iron powder (average particle size=100pum) 2.0g
Activated carbon (particle size<150um) 0.4¢g

Salt water (3wt%) 0.5-1.1cc
Vermiculite 0.256g
Temperature 35-70degC
Initial oxygen pressure about100kPa
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Fig.3 Comparison of the correlation with o data
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Cooling water

2. Heat flux sensor
4. Cloth not woven

1.Iron powder layer
3.Thermocouple
5.Cooling plate

Fig.4 Outline chart of experimental apparatus

Fig5. Photograph of experimental apparatus
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Fig.6 Variation of heat flux and temperature in iron powder layer
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