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It is the most important that the secondary damages by dyspnoea were prevented in an accidents and emer-
gency rescue circumstances. For this purpose, gas masks have to be used and its use were increased, but actu-
ally their function have been insufficient in real situations. Decreasing with increasing temperature in chemical
reaction of KO, with CO, and humidity, the method of reaction acceleration and formation of hazard materials
after their reaction in self oxygen generating mask have to be investigated. A reagent decreasing the tem-
perature in reaction cell was introduced because heat was occurred in there by the reaction of KO, with CO,
and water. Also an accelerating agent was considered to obtain lots of O, during short time. The probability
of basic mist formation after O, generating reaction was evaluated in chemical view point. It was observed that
the phenomenon in which the temperature in reaction cell decreased by potassium nitrate as coolant as well
as a lot of O, could be obtained by sodium hydrogen carbonate in short time. Also expected basic mist does
not observed from this O, generating reaction. The temperature could be decreased by potassium nitrate as
endothermic agent, also the reaction was stably accelerated by sodium hydrogen carbonate as adduct and the
hazard material as basic mist to human body was not detect.
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Fig. 1. Operating system of self defence mask.

Table 1. Compositions of Air
Inhalation (%)

Exhalation (%)

Nitrogen 78.00 78.00
Oxygen 20.90 17.00
Carbon dioxide 0.03 4.00
Other substances 1.07 1.00
100.00 100.00
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4KO, + 200, — %02 +  2K,C0,
2KO, + H,0 — 2KOH + %02

Scheme 1. The reaction of potassium superoxide with
carbon dioxide and water.
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Table 2. Operating conditions of Gas Chromatography
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GC-TCD operating conditions

HP-PLOT Q. High Resolution Chromatography column (30 m length x 0.53 mm LD.

Column

x 40 pm film thickness)
Detector Thermal Conductivity Detector
Injector temperature 150°C
Detector temperature 250°C
Oven temperature 105°C

Carrier gas
Mode
Injection method

N, (1.0 mL/min)
split ratio (40 : 1)

6 sec. check valve open, 6 sec, check valve close.
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Table 3. Compositions of injection gas in reaction cell

Compositions Nitrogen Carbon Relative
’ 8N ioxide  humidity
Flow rate (L/min) 0.93 0.93 ~60%
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Fig. 2. Experimental pathway.
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Fig. 3. Variations of the temperature in reaction cell
according to reaction time (KO, 3.0 g).
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Fig. 4. Variation
of temperature in reaction cell according to adding
amounts of KNO4(KO, 3 g).
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Fig. 5. The concentration of O, according to exist NaHCO,
as reaction accelerating agent (KO, 3.0 g, NaHCO,
5.0 g).
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