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Application of Aluminum — Water Reaction for Space Satellite
Propulsion

Kazuyuki HIGASHINO*""2, Hideyuki ONODERA ", Masatoshi SUGIOKA ™2, Ryoji IMAI*!*,
and Ideo MASUDA™
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FOCZFLA  ER 2745 11 22 A)

Hydrazine has been extensively used as one of fuel for spacecraft and satellite propulsion. However,
hydrazine is toxic to human body and global environment. Therefore, the fuel for space plane needs
the non-toxic clean fuel. Hydrogen has been extensively used as fuel for spacecraft propulsion system,
which is environmentally friendly fuel. Hydrogen is generally produced by steam reforming of fossil
fuels, but carbon dioxide (CO2 ) is formed as by-product which causes global warming. We have
been investigating the development of new hydrogen production by using aluminum with water.
Hydrogen production by aluminum with water forms only hydrogen and aluminum hydroxide. In this
study, we investigated the control method in the production of hydrogen using Al powder by changing
the reaction temperature, the size effect of Al powder on hydrogen production ability and the
development of new Al alloys (Al-X: X= Sn, Zn, etc. ) for hydrogen production.

Keywords : Al- H20 Reaction, Hydrogen, Clean fuel, Non-toxic propellant, Spacecraft propulsion

application

1 #5

BUE, FHEHEE S 27 A0l LT RS
DUMERHENTWSD. B RI P UEEH#EN T
MBI EN eI TH S, L, B KTV
EAKICEBO CTHEETHD. E RTVUERHIT
IXEWEFMERMEC, RS RFEO/NUGERIC
Wi sZ EAREECTHS. 2, BATIEE R
TV DEMNAEFLTEY, £ RIPUITRb
HHEER RO BN D, £ 2 TARETIH AL EAD
BB B 45 B 5K FE 2 FHEHEE S X7 A6
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CnHm+nHO > nCO+(m/2+n)H, (1)
CO +H,0 — CO,+ H, @
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2Al+6H,0—2AI(OH)3+3H; (3)

(3) R THELNDAERRMITARE EKBIET LR
=V ADRT, ELLHARICEETHY, BRE
~OBEHEH/NEN I, FZOFEIINTHET
DOWEFHI VB 72 K FE DI H fEFRFRIE T 5 2 L3 C
X579, M EZBWTEHET AR VR AR
2, DO RMIMIKEZ TR T D MER 2.

—F, TRNETRETIFAIEEZHNS Z LI
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TRGH0, ALK ZE IR LTotk, FEAKER
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AR EBRTOLBHH 21T 9.
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AHFZETOAFRLGEILK 1 1R 48R X
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. Al ki (ki 20~0[um]) TOHEER $
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Al B4 FER®: £ 312 Al 542 =7,
BAEHALDE W (Al-Zn, Al-Sn) 12 X 5K
FROGEEBRTIX, K& Al BEEFTEDOIRE
CTHf S, TE O FEBREFICET 5 E T
K FE R A G 5.

XRD 5347 : RS %OWE (k) & BIROIRE
s b EIEZ5EEL CXRD O ATV, £
DOE AR 2 FETD.
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