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Study on the Characteristics of Nitrous Oxide Catalytic
Decomposition for Propellant Applications

Taegyu Kim*, Sung Ju Yong* and Dae Il Park*

ABSTRACT

The study on the characteristics of nitrous oxide catalytic decomposition was carried

out

to utilize the nitrous oxide as a propellant. The Pt, Ir and Ru were synthesized

to select a high performance catalyst for the nitrous oxide decomposition reaction. The

respective catalyst precursors were loaded in the Al;O; support using an wet

impregnation method. The N)O conversion as a variation of space velocity and

reaction temperature was measured using a tubular reactor. The catalyst loss was

measured to evaluate the durability of catalysts after the reaction at 800 °C for 2
hours. The N>O conversion was increased at the decrease of space velocity and at the

increase of temperature. The Ru/ALO; catalyst had the highest N;O conversion at low

temperature and the best durability.
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Table 1. Characteristics of nitrous oxide as a monopropellant

Propellant Hydrazine 90‘7;e|;|3/>2crjc;gen Nitrous oxide
Chemical formula NoHg H202 N2O
Specific impulse (sec) 245 179 206
Storability Storable Storable (decomposes)| Storable (liquefied)
Storage density (kg/m°) 1004 1347 745 @ 21 °C, 52 bar
Vapor pressure (bar) | 0.0214 @ 26.7 °C 0.00345 @ 20 °C 508 @ 20 °C
Storage temperature 9 ~ 40 -7 ~ 38 -34 ~ 60
Toxicity Very toxic Burns skin Non-toxic
Flammability Flammable Non-flammable Non-flammable
Propellant supply Required Required Self-pressurized
system
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Fig. 2. Experimental setup for the N2O
catalytic decomposition reaction test
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Table 2. Durability of the catalysts

Tes el T Weight | Weight
Catalyst i) Q) loss |loss rate
(Wto/o) (Wto/o/ h)
Pt/AlLOs 135 603.9 1.83 0.814
Ir/Al,O3 136 852.9 10.27 4.529
Ru/AlO3 125 978.5 6.05 2.904

Fig. 11. Ru/Al2O3 catalyst after the durability
test for 2 hours
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