IR NRS TR

MARINE GEOLOGY & QUATERNARY GEOLOGY

FEL LR T RIBERRE R O RHEREER

® R, £FY, #£ikF, B, EE, FRE RET, HEDL, 3FM4H, I F

Distribution of strategic key metals in deep-sea polymetallic nodules and their controlling factors

HUANG Wei, JIANG Xuejun, CUI Ruyong, LU Jingfang, HOU Fanghui, LI Panfeng, SONG Weiyu, XU Cuiling, LIU Liwei, and SUN Jun

TELR L View online: https://doi.org/10.16562/j.cnki.0256-1492.2023102002

LT RGO H A R

Articles you may be interested in

PRV 2 & R4 SRR Z DU R AL . TR X S5 AR K i 52
Geochemical characteristics of polymetallic nodules and adjacent sediments in the western Pacific Ocean: effects of sedimentary

environments on nodules
T AR DU 20 M . 2023, 43(3): 119-131
UM WA 55 5 e B AE 2 4 B 5% 5 ' A A5 Fe - ER (b2 R S R 7

Geochemical characteristics and resource significance of polymetallic nodules and cobalt-rich crusts in the southern Kyushu—Palau

ridge

TRRE TS 20 DU 28 BT 2022, 42(5): 149-157

JUIN-IAZT IR BT830 207 NIE L R4 7o o 5 s AR ML R 2 PR 3R

Enrichment and constraints of critical metals in ferromanganese crusts from 13° 20'N seamount of the southern Kyushu—Palau Ridge
TR b T S5 50 DU 28 M T . 2022, 42(5): 137-148

H L PRS2 B R A Te KRR G i 20 3R

Variation in growth rate of polymetallic crusts in the central and western Pacific Ocean and its constraining factors

TR b BT 5 5 DU 28 M 5. 2020, 40(4): 162—174

TSI SR AT BT IR I A T A AR B[]t

Current status and problems of exploration and development of world ocean metal mineral resources

TRE T 5 20 DO 20 MR 2020, 40(3): 160170

HNTERZ DR BRI . {5 0PN SR IR By

Spatial distribution of heavy metals in the surface sediments of Laizhou Bay and their sources and pollution assessment

TRRE BT 55 56 DO 4 M BT 2021, 41(6): 67-81



http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2023102002
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2022122401
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2022061701
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2022052401
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2019110701
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2019032101
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2020112601

ISSN 0256-1492 W PR 55 U4 R 554455 55 3
CN 37-1117/P MARINE GEOLOGY & QUATERNARY GEOLOGY Vol.44, No.3

WA, 2R, AT T, A5 TR 22 4 R A5 A% T R T DG 4 1 A3 A B FL A o R 3R (9. Y T M T 5 5 U 8 b T, 2024, 44(3): 173-182.
HUANG Wei, JIANG Xuejun, CUI Ruyong, et al. Distribution of strategic key metals in deep-sea polymetallic nodules and their controlling factors[J]. Marine

Geology & Quaternary Geology, 2024, 44(3): 173-182.

Hﬁ%ﬁﬁ#@¢ﬁ%ﬁ%ﬁ@@%ﬁﬁ
i

HR, N, ERE BB RAEY, FRE, REF L RER,
x|, IE

1. F [ 3 5 R A5 R 5 Y T ST, 5 B 266237
2. IR H T B A SR R D RESL R, 5 266237

WE:RESLEBEBGTEZFARPARETRENERBREXELE, FRENER, BIFTAFL IO EZAEIANA
B, BT ARREE RERRSEEELAEZELSH TEHEAAMS T Co.Cu.Li.Mn Mo Ni, Tl, A & £ & \#ﬁﬁfk;ﬁ%i&w
%I*]éﬁ REY.Te.Ti 942, RAEKS, EHEAIBRGTENG, AOBAMERN G LRI X LERELEL BT ERNS L
M, &P Mo Ni.REY Ao Ti Ui i R ME At I ZH EE & . )5 Ce.Cofr TI A A BALR B, VX&CO\Cu\Ll\NiﬁU
Te i@:;aa#&LAé’qf;Ké%,= WRRALLBELEBNNEERE., SEMERABRYERLAZRE ARG LA ET S,
EEQARAET YT LS FHEEEE ComBAFTHNILREY . Mo f2 Li, B mALTERRIRIN, L7 bk am
JRIA AR, MR RSB AN B 2R E TR, ARBHRRREABRALGHEG ERHR T, BRI 2 T k4
B, RERF A Te TIFKEELBELEZASH T EIRFIEHNE ZWRLNER, I ARELBT FRRHEFLEF A
ERF: 2B KRR AELE; > A £
FE 5 25:P736.4 RKFRIRAG: A DOI: 10.16562/j.cnki.0256-1492.2023102002

Distribution of strategic key metals in deep-sea polymetallic nodules and their controlling factors
HUANG Wei'?, JIANG Xuejun', CUI Ruyong', LU Jingfang', HOU Fanghui'?, LI Panfeng'?, SONG Weiyu'?, XU Cuiling'?,
LIU Liwei', SUN Jun'?

1. Qingdao Institute of Marine Geology, China Geological Survey, Qingdao 266237, China

2. Laboratory for Marine Mineral Resources, Qingdao Marine Science and Technology Center, Qingdao 266237, China

Abstract: Deep-sea polymetallic nodules are widely recognized as potential resources in future for strongly enriching in many strategic key
metals for high-technology applications and economic prosperity. By summarizing previous studies, the contents, occurrence, enrichment
mechanism, migration, and evolution of Co, Cu, Li, Mn, Mo, Ni, and TI distributed mainly in manganese oxides, and REY, Te, Ti distributed
mainly in iron oxyhydroxides in different types and settings of polymetallic nodules were analyzed. The surface sorption drove these metals to
enrich into polymetallic nodules first, in which Mo, Ni, REY, and Ti could achieve high enrichment in this stage alone. Subsequently, the
oxidation of Ce, Co, and TIl, and the structural incorporation of Co, Cu, Li, Ni, and Te continued to be enriched in these strategic metals in
polymetallic nodules. When the polymetallic nodules were buried by abyssal sediments, and the surrounding environment changed from oxic
conditions to suboxic conditions, the large-scale mineralogical transformation could lead to the enrichment of Co, but strongly depleted in Ni,
REY, Mo, and Li compared to surface nodules. When buried polymetallic nodules were finally in reduced conditions, the mineral crystal lattice
of these nodules would dissolve and collapse completely, perhaps only some iron oxyhydroxides component of the former nodule could remain.
Future sub-micron and in-situ high-precision experimental research work will improve our deep understanding of the distribution, enrichment
history, and controlling factors of these strategic key metals in nodules, especially low-content metals of Te and T1, and help the exploration and

utilization of deep-sea polymetallic nodules.
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Fig.1 The dDifferent distribution of strategic critical key metals in Fe oxyhydroxide and Mn oxides of three genetic types

of polymetallic nodules

The gray part represents manganese oxide, and the brown part represents iron oxyhydroxide. The strategic key metal contents of hydrogenetic and diagenetic

modules gradually decrease from top to bottom. Due to the lacks in the quantity and the representativeness of assays, the strategic key metal contents of

hydrothermal modules could not be ranked.
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indicates coexistence of the immigration and migration.
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