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Study on the Characteristics of Nitrous Oxide Catalytic
Decomposition

Sung Ju Yong* - Dae Il Park* - Taegyu Kim*

ABSTRACT

The characteristics of nitrous oxide catalytic decomposition were studied to utilize the nitrous
oxide as a propellant. The Ru and Pt were selected as nitrous oxide decomposition catalysts and
loaded in the ALO; support using an impregnation method. The nitrous oxide conversions as a
variation of GHSV and reaction temperature were measured in a tubular reactor. At the low
GHSV and high temperature, the conversion was increased, and Ru/ALOs catalyst showed better

performance than Pt/ALOs catalyst.

= =

o}
olatsldAE Fas7] 8] Rust Pt FulE ALO; XA FHHS o] &t FAetgx, #3 ut
S718 AH23te] GHSVS Hhg-2wo] w2 o4kl d Aol HMEES SH3AT GHSVE $e+E, Wt
ST E BES4E AZEo] E4, Ru/ALO; E17} Pt/ALO; Rt $53 A5 S Byt

Key Words: N,O(¢}:}+8}A 2, Propellant(F314]), Catalyst(Z¥), Catalytic decomposition(

Reactor(¥H8-7])

o
==
A
:(g‘

.M B Hi 94, dFF EopllAe v 2L &
A mEe NLOE FAAZN ARS3HY] 3 o
17754 Joseph Priestley”’} %2 W73k of 7} 3

A gts] o] ol Yt}
=49 kg stazH, dukAQl
o} whgEtA ¢k, EH(-90.8 °C)

GEHN2E(520 °C) Alol9 Y& 2% W
)]

AAEN0)E 2u7ta2 g dEA e

o, W7o SHS7PEAG AF H71A, 9 T

Freo] vHA 5 ol G Bkl && ot
A

A R AR ARl e 5
* 2AY S g Tt 3] NyO= AAIZE A4 2 Adstdz F-2
A=A}, E-mail: taegyu@chosun.ac.kr Aol qlar, 21 °Col A 52 bare] Z7|3tS 425}



= 540z Qs g2 F3A] v Aol
-tk A4 (H0) 9 3ol =24 (NyHy)
of Hla| AFLErst EARE A TMGEHOZ
A3 M=ol F3A FF AA7F 8 glon=z
ve AR dns BAET 4 Uo{1]. Table 19|
NO9 &84 S48 vdsiint

Table 1. Properties of nitrous oxide

Properties Values

Molecular weight 44.013 kg/kgmol

Vapor pressure 52 bar at 21 °C
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Table 2. Characteristics of No2O as a propellant

Characteristics Values

Adiabatic temperature 1640 °C

Specific impulse 203 sec (vacuum)

Storage temperature -34 ~ 60 °C

Propellant supply Self-pressurized

Density 745 kg/m’ at 52 bar system
Critical point 71.6 atm/36.57 °C Toxicitly Non-toxic (anesthesia)
Triple point 0.867 atm/-90.68 °C Flammability Non-flammable
Thermal Catalytic
decomposition > 520 °C decomposition > 200 °C
temperature temperature
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Fig. 2. Experimental setup for the N.O catalytic
decomposition
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Fig. 3. NoO conversion and gas chromatogram as a
function of GHSV on Ru/ALOs catalyst

3. 2o % EE

3.1 GHSVel W& ZFulEsi5Ad
Figure 32 Ru/ALO; v oA GHSV(gas
hourly space velocity)el W& N0 d&-& 7}
b2 ARrtEORS HoFa g GHSV7F
%7}%}—?% =, NoO¢ FHfrdel S7/Heds5
35‘1'%% 0}5\’15} ol¢} 2o AGS I3
u}2f "‘“H &l N,O9

! 2d A AR <

M ok

Al

R R

)('U
o

32 Bkg2xd w2

Figure 4= Ru/ALOs¥} Pt/ALO; w9 ¥-§
259 @2 NO AEES BHAF3 vt N,O
AZRES W 2=Vl E=E5E FUMEATH
20% olde AFBEE 4V A% HA &=
Ru/ALO; Zul7} 217 °CE Pt/ALO; Znje
408 °Coll w®lal w3tal, Ru/ALO; ZFwje] 749
132 °CollAM = 3.87%<Y HFES HAT. AT
AR F ZA AEE AE, N,Oo d4
(sensible heat)Z} E&EA=E Q& 27]|of ©% =
< Aggo] FHEER, 7] ) 25 US
A AAs oS Ao AHE

o5



—=e—— RU/ALO,

N,O conversion (%)

1 1 1 1 1 1 1 1
900 750 200 250 300 350 400 450 500 550
Temperature (°C)

Fig. 4. NoO conversion as a function of temperature
on Ru/ALOz and Pt/ALO; catalyst
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Fig. 5. Arrhenius plot (In k vs. 1/T) of N2O catalytic
decomposition reaction
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