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Abstract

The performance of alumina reduction using CW laser ablation was evaluated experimentally for developing a novel
method of metal recovery from lunar resources. A kW-class CW CO; laser beam was focused on a sintered alumina rod
ablation of alumina could be occurred at the surface to occur the ablation of alumina from the surface. Ambient pressure
in a test chamber was varied from 0.40 atm to 1.2 atm by supplying Ar gas. As a result, an ablation plume was ejected
from the sintered alumina rod while the laser beam was irradiated. From the emission spectra, the existence of Al atoms
in the ablation plume was detected, and this shows alumina was reduced to aluminum by CW laser ablation. The molar
reduction percentage was calculated from the temperature and ambient pressure, and increased with ambient pressure and
laser intensity: 1.6%-13%. The maximum energy conversion efficiency was 0.7%, and further improvement is needed to
be applied to an operation on the moon, considering the transportation cost.
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FITHRENTWD. UL UE GRS A4 6 75 8 1 0 B 70 Bk 35 0 OY 2k ot 7 % ) 78 55 8 61 o0 ik 10 ik 4
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Lo TW3B., £ TEOHEF A (SRU: In-situ Resource Utilization) DA IC S A Tch s
Y AOFANBBREREINTND.

LAY 2O THL 7T (ARO3) 1T H 2K T 10%RE, Fric Ho@EmHics v T 23% R EFET
B ENMBEREINTEY, AW OREIME D —DTHBH[]. TOT VI ST EEIL LT NI AR
THZERAEE Z2NIE, RKEOBEROCBEEEM OB/ T CHERLSTAIAEOEERSZ DTN
DRILPELVWERB~OCHRE, ABTOBERMHAOBENRKRELI LN EZx2bND. L LEBET
N2 D LENELLTHWLATWEFR— LT L—IEICBWTIERZFIN/BEESINALTEY, 7
R 1t DOEFEICH L THIERLSDRFE@MELTE & LT 400 EHN25. 2T ISRU OE&ICK LT
BY, HECTOFELLTHEL TR Y., ZOMBERZMKRT 272010, ROBMEEMOIKRFET /
— RO TAREBEET / —FEHWEFERFREINLTVDEN, 7/ — ROBEBEN R I T
BOTEMICIETES TWARW2-5]. FBEMEEREZHANT LY =77 X~ LSP)TT VI F
MRZMBALELT 2 FHEOLMESINTEERN, BALLETAITHEROT VI ~OELE S E2RT
5T I N=5.5% £ 1E <, EHBIZIZE S 2o 72 [6-8].

FITEHAE, BHERFELLTCVW L—HF—T7 7L —v a2l ET7 LI FTELAEZELTY
L., =Y — T VI FICEHEENTH LT, MALELT L. BREENOFHEITLIZROF T X
AINF—ZFET I T EHFCORTRIIRODZENTE, TOMEN Fig. 1l 0DFETER~ v B
TRTHD., 20 latm BT D7V T OW A 3250K FEEIZEB W T HEITRDE %R E T RIAE
N, BTN ELDZERTREND. ABICBWTRT 7L —va VHER PR TROPERENS,
TR =BG EREA(IC LN > CEE L. BxEioEMaEiT o7, 7277 L, nenld = %L F —
BN R, mab (T 7 7 L— 3 Vi E (kg/s), MIZTRNEF TR F 8, qre ITE TR, BALIZT VI =T A D
PRBEEN(K]), Blaser X L — P — = X L F —(Ws)Th 5.
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BTl o, L= — -2 X AN X —Z2 @ L TE—LARBILKIN, ZnSe ™ML X% i#
Fr o NAN—NIHFRBEBINTEE4mmOT VI FEBEREGHICEXSIND. VL—F—AFR v ME ilmm
ThsnH., L—F =L 0.51 GW/m?, 1.3 GW/m?, 2.5 GW/m*, F ¥ > N—WNEFH X E L 0 atm (50 Pa),
0.40 atm, 0.65 atm, 1.2 atm,& L, £ L ICZNEN3EWEE T 2oz, L—F —MEEMIZ1s &
L7z, FY o AN —HNERKEETF vy N —WNICEATAHT A I T AOREZREST S Z LI2X Dl
L7z, BVEAB o, BAERITEAL Y —ICHAINTERETT ¥y o N—HNICKE I, Eoo
INTETNAI =y LAORMICIERIL S %ﬁ%b,%%%%ﬁwaﬁéSmm@u%@%ﬁx«a
ML ZFHEIL, ALT OFE A7 k(396 nm, 394 nm, 309 nm [9))72> 6 7 /b 2 =7 L5+ DFEIE & Bk L,
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3.3. CW L—F—F 71— a8 55 M RE T A
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