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AZOWT, #WEHEAMEETEZHVWLRTWS
TR A - o AR PE R R kA (Floating
Production, Storage and Offloading system, FPSO)
ZIWHA LY AT ARREL TS, HEPLLT
7= ARE BT BT AT LI L TIE, M
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LT T7—ARIE, BEEOLT7T7T— AR THREE
AT R ISR EINL, EWICEELRICHE
BEHEATORV, X512, TNLOBENGAT S
PRI, W OBEIME L, S EUKE
WAL IR NS X ) REAOEWRES AL &
Vo F L TR R BB T H 5 720 W L i
WAL HHEICBENRETH D, ZD720, FRIEITHE
) EWANOEBENERKTRERGEE 25 L) 55
BIEZ 2L, RBLEATIZOWTS, RIS
TR B S M EORBAERRE 2D,
HERE RIS TEDIRENE I T 5 &
EZbNhb,

ZLT, BELEHRTHEOEIRFHIEIITMD T
EELWEYD 5. BEEOHKETIX [#ETLT 7t
ATEAL] ZeheioT, avyaTomanyh
L TOREHI R 7~V TOEE L S ER b
) KREHEG e &, B4 o NMERE R BREZRE DA U
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X9 BRERE L 2o 5T\ D, SHICH LT, D
LWERIE, BESPNRE Lo Lizary T4
7 AR FFORERBEIC LV TE RV, £D7:
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10 | SHSERE

ENUERE 5B, L7255 T, WESWEIHEED
FHLZZH, BEISFHRWRE 2R BRI OLED 7 & wv
ALY BAEPHEEEDOLT 7T — AR VI~
J Va2 — VB EFEIL, BEARER EE S G IR
DOFLWIEY KT RIRTHZENTENE, HRE
[l DPESE R LA RBE DY L 72 % W TCRIE D B %
K2 ERRIEE B EL S5 Z L2805, H
AR OGN EIROBFE MR EZ S [7F—
AF vV x— bl b ETIILVDTH D,

(BEXH)

1) Kato, Y., Fujinaga, K., Nakamura, K., Takaya, Y., Kitamura, K.,
Ohta, J., Toda, R., Nakashima, T. & lwamori, H.: [Deep-sea
mud in the Pacific Ocean as a potential resource for rare-earth
elements] , Nature Geoscience, Vol. 4, pp. 535-539, 2011

2) MERE: [L77—-XREREELELEERED»?], BRHMEFRE
62 BIFSHERHEREE, 2012

3) lijima, K., Yasukawa, K., Fujinaga, K., Nakamura, K., Machida,
S., Takaya, Y., Ohta, J., Haraguchi, S., Nishio, Y., Usui, Y.,
Suzuki, K. & Kato, Y.: [Discovery of extremely REY-rich mud
in the western North Pacific Oceanl, Geochemical Journal,
Vol. 50, pp. 557-573, 2016

4) Takaya, Y., Yasukawa, K., Kawasaki, T., Fujinaga, K., Ohta, J.,
Usui, Y., Nakamura, K., Kimura, J.-l., Chang, Q., Hamada, M.,
Fujita, T. & Kato, Y.: [The tremendous potential of deep-sea
mud as a source of rare-earth elements], Scientific Reports,
Vol.8, Article number: 5763, 2018

5) Yasukawa, K., Ohta, J., Mimura, K., Tanaka, E., Takaya, Y.,
Usui, Y., Fujinaga, K., Machida, S., Nozaki, T., lijima, K.,
Nakamura, K. & Kato, Y.: [A new and prospective resource
for scandium: Evidence from the geochemistry of deep-sea
sediment in the western North Pacific Ocean] , Ore Geology
Reviews, Vol. 102, pp. 260-267, 2018.

6) ENMEREZRENEFHTERES  [FEEEHOHbAREK
BADEBEICIEAGEY AL /Y1 —IVEBEF#35R ]
https://www.jamstec.go.jp/j/about/press_release/
archive/2016/20160826.pdf (2024 £ 9 B 20 HIR¥E)

7) ARBMEENBAME: [MEEEEICH 2 BRIENERDHA
TR
https://www.nippon-foundation.or.jp/who/news/informati
on/2024/20240621-102397.html (2024 £ 9 B 20 HIR7%E)
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(BEXH)
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2024 £8 A 13 HIR1E

2) REFEMHZERE BRIFHRE  [F1VE> FERKED
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2024.7.17
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(BEXH)

1)  G. Goldschmidt, J. Chem. Soc. 36, 167 (1879) .

2) G. L. Piotrovskii, Min. Sbornik (Lvov) , 9, 120-127 (1955) .
3) J. Murdoch, T. A. Geissman, Am. Min., 52, 11-16 (1967) .
4) T. Echigo et al., Am. Min., 92, 1262-1269 (2007) .

5) M. Blumer, Chem. Geol., 16, 245-256 (1975) .
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(BEXH)

1) F. Otalora, J. Garcia-Ruiz: [Nucleation and growth of the
Naica giant gypsum crystals] , Chemical Society Reviews 43,
pp. 2013-2026, (2014)
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