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Monopropellant Decomposition Catalyst
Kyun-Ho Lee*, Myoung-Jong Yu**, Su-Kyum Kim***, Joon-Min Choi****

Abstract

Hot firing performance test of hydrazine decomposition catalyst used for
monopropellant thruster of the satellite and the launch vehicle was performed. Test
equipment for catalyst test was developed in collaboration with Hanwha Corp., reaction
delay time, catalyst activity and granule stability of the catalyst firing performance were

measured and analyzed with the equipment. In addition, the current development of
prototype catalyst is introduced.

x =

A 2 WA AAANGOR ASHE BAFAA 71§ sol=ea ¥

Zulo] U@ AaHES A4 A2APE B AFHAT. FNALYES FAs]

& o) NPRANE (AR FFoE AA/ALHGOM, olF Fahol stolsehal 2

A5 ARADAZ, FNBHE, SNAREE PG I AREHS B
A9

L=

A, w3 AA) A FA a3 F) AT ABAR] e LAEAT.

i

ol

o

719 E : GYFFA 32 7] (monopropellant thruster), % 7l (catalyst),

91/d Al (spacecraft), FZ1A] =%l (propulsion system)

1. M = THel wet oldFHA 5 7I(Bipropellant
Thruster) ¥ ©YFXA F2 7](Monopropellant

AA2E e 9ol WAL o)A Thruster)@ FEHT A9} 2HeA S EALSH
FA AZE g7z Azed P 2ote o]YFHA F 7)o uvls|
A=)

st} wAHE hne) BPoz F

11

THEE 24

]_

[«

=
o
qge ggach du BATE BLRAA FHolE 2 AeEs)
EEIE

—= = %
Hez Agdn gt st FEsle 4 BAHOR Astel 2B A4 Busle Ag
* A 4/F71F /khlee@karire.kr w94 d/F21F/mjyu@karire.kr
= QA d/FZ1F /skim@kari.re.kr wok - 919 d /F 2 15 /jmchoi@Kkari.re.kr

Korea Aerospace Research Institute - 49



gEF7IE Med mi=z

CEE
A4 379 452 2RAE A%
9% a&t ogF Hue gsozd 44
$FFNA AN FIA Fohe] o
we FAN 29 o] AYHIE Bt
B oERAE Fuhe Aa4FEAS Bt

RS

iAo AL S APFAEE
9788 SEFAA FH7]ol ALEH
Fujo] AL TE AT FoEA
distel ST =3 dA W3
st Fof AAFS ANLHLS e

= e e
e M8

oo
of
2ol e

o
oK

fo of W rr & X,
Jm
Hloox W

12 o
ol
Qo
8
o

FE7)e 196090 Aoz §
g ool A 409 9 T $FFATHY A
o2 Mg B FFHLE ol&

o W7ks FH7] A&l Histe] B3
7FAol g A AW FHFHoR 2 H
(F 2255)S ¥S & dom F 0
Ao g dE F

-
Ho
B[
10 oy rlo 2 (% Y& ¥O of ofo

o df
f

Lo,

rigt

b1 o
b=

of
B

BN

o

2

>

—_

o

rf

o

oy

Lo,

N,

oy
o|\
QL
=
%0
o
o
>
[
ol
flo
e F

= -
g 7bd dutzeg AbgHT, @dF3Ae] o
52+ §F 3to|=gt(anhydrous hydrazine)<
FoE ARgsta vk

SAFAA FE7= FAA SR A4
i, EEAE 2l VAV =S T wE
A FHE B "o tiEFQ 9dF
AAZ=  ol=gh7(N,Hy) T} hydrogen per-
oxide(H:02) & E 4 Utk hydrogen
peroxide® A2z AANH o]F ER7]AE 7]
ALAZL AER @A AREEAOY 19641
Shell Oilrtell ofef 7hdd Fs 3 42 345
S Zte olglF Zulj(Shell 405)9] TFCoE 3}o]

Z8zl9] hydrogen peroxideE §43] UA3H

HRon, 190 Fhkls B

92 F9719 #Y RES YA

oA AgetA Ht stolmae =
2

59, 858 2o g4 2 AP

re
=7
= W=

ox,
olr

WA AL fa AAE 7A, 2 dEeE F
o= s AA7A 7T ol AHEHI e &
dFAA eIt 2 13 25 AFFHQ GdF37
A FE7)eF A =" A4S YEa ok F
& A (chamber)29] FZA] F52 F31A] WA
o8 A= AAHE FI wFEH FIA=
Sl A F4, da, GREYC o2 I

g gUFEA FE7E 01~6001bfe] HF A
d 8 HAE 7IAM blowdown ratio= FHU)

67+A 7}s3ttt.

Feed Tube Upper & Lower Chambes Mok
' Injecsor i
L/ P /

ot e e T e, -
o s . % \‘ﬁ: N
[ 5 1 Pl '
B ST | s R -
R e kel ]

by S

R

% ¥
o Thermal Bamier Tobe Cmslynt

a2 1. Configuration of Monopropellant Thruster
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(a) KC12GA Catalyst

(b) ICNU Catalyst

a2 12. Catalyst Stability Results

<l
o2
iih]
o &
=
o
fl
[‘.BE

" Ll

o
)
@
(==}
QQ

SNo il offt

&,

N

L
BN
P‘L

ox ™
o3l

oy

il

ot off

S >,
o
tio

o
Lo gy oo

ofN
i
(o
ol

r2 oo o of\ I (o rr

(o3

=
A
2
0
ol
Ho
oX
=2
~
>

I i
NEJ ¥ o
S %2
1t rir
B3
2 o B
=
=

w
My
0

=Rt 94 % WabAe] BAFAA
7ol AHgEE olEE Fule daHe

9% NG Aol e ARA
woohiel, UA tEAHE9 Aol
of o 45H7AE 2 Avel el 7]
stk 6o Ax4ES BAAA A A
AF A FEAA, WAE ANHo=
A 2 Agsgon, dage Fahol B

ul

2 S

5 % A4 97 e 45e g
A

fo o

10 N 4
2 o

4 Lo mx oo mfy

A RAY FA S ks AT u)

i)
Kl
A

rot

1. Material Specification MT4-1D, "Catalyst
for Monopropellant Decomposition  of
Hydrazine", TRW, Inc., 1973.

2. Ronald W. Humble, Gary N. Henry
and Wiley ]. Larson, "Space Propulsion
Analysis and Design", McGraw-Hill.

3. MIL-P-26536E, '"Performance Specification

Propellant, Hydrazine", 1997.
4. Wucherer, E. J.,, Cook, T. and Stiefel, M.,

"Hydrazine Catalyst Production-Sustaining
S-405 Technology", AIAA-2003-5079, 39th
AIAA/ASME/SAE/ASEE Joint International
Propulsion Conference, Huntsville, Alabama,
July 2003.

5. Kollen, O., and Viertel, Y., "Development
and Qualification of Low-Cost, Long-Life
1-N Monopropellant Hydrazine Thruster",
ATAA-96-2867, 1996.



