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On the Equilibrium Relations between Tron and Exothermic
\ ) ~ Atmospheres Converted from Propane.

Kyuya NAGASAKI and Noboru KoMURO

Synopsis: :

Carburizing or oxidizing equilibrium relations between solid iron and exothermic atmosp-
heres of CO-CO.-Ho-H,0 system which were converted -from a mixture of propane and air
by partial burning through a catalyzer chamber were studied by thermodynamlc calcula’nons
and chemical analysis. The results obtained were summarized as follows.

In the converted atmospheres, CO; and H;O contents were increased and CO and H; con-
tents were decreased by raisingv the mixing ratio of air to propane at a constant tempera-
“ture. After heated with iron, CO and H;O contents in an atmosphere converted at constant
-air ratio were increased and CO; and H; contents were decreased by raising heating tempe-
rature so as to approach the equilibrium condition of water-gas reaction. The calculated
‘values of CO/CO; ratio in the exothermic atmospheres in equilibrium with iron were appro-
ximately in good agreement with the experimental values obtained from analysis of effluent
.gas from the heating furnace. ‘

The carbon potential of the single phase, either ferrite or austenite, in exothermic atmo-
'spheres was decreased by raising the ratio of air to propane and by increasing temperature
:at a constant air ratio. In general, the carbon potential of iron in exothermic atmospheres
was very Jow.

It was found that oxidation of iron in exothermic atmospheres converted at an air ratio
higher than 16-17 (when cooled at 18° after converted at 1000°) was nearly independent of
‘heating temperature in the range between 800°C and 1000°C.
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Table 1. Chemical composition of specimen(%).

c | s | Man | P s

I

0°045 1 025 ‘ 0°33 0°025 0°031

Table 2. Comparison between calculated and
observed contents of CO and CO; in
exothermic atmospheres after heated '
with iron at various temperatures
and air ratios. :

Temp. °C (f =14)| 600 | 700 | 800 | 900 | 1000
: COy | 6°0 | 53| 47| 42| 3°8
C%g?éa CO | 122 | 12°9 | 13°7 | 14°3 | 14*7
. CO/COs| 2°0| 2°4| 2°9| 3°4| 39
CO, | 6°3| 6°1| 5°5| 49| 4t

Observed | CO . 13°1 | 138 | 13°9 ] 14°5 | 15°3
CO/CO;| 2°1| 2°3| 2'5| 30| 3°7

Air ratio (950°C) | 10 | 12-} 14 | 16 18

: : COq 1°9| 29| 40| 5°5| 7°2
Cﬁﬁa CO | 19°1 | 16°8 | 14°5 | 11°8 | 92
- |CO/CO;| 103 | 58| 3°6| 2°1 | 1°3

CO; 2°0| 32| 45 6°1 | 8°1

Observed| CO 2004 | 17°2 | 14°3 | 11*1 | 8°2
CO/CO| 10°2 | 54| 3°2| 1°8| 1°0
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