419 8 5

I

Vol. 41 No. 8
2019 4F 8 Haiyang Xuebao August 2019
1= i n, XA, SR, 55 KT L& A A e A G T R IRAAIR S 5 W E VL] 2R, 2019, 41(8): 115-124, doi:10.3969/;.

issn.0253-4193.2019.08.011

Gao Jingjing, Liu Jihua, Zhang Hui, et al. Occurrence phase and enrichment mechanism of platinum group elements in the Pacific cobalt-rich
crusts[J]. Haiyang Xuebao, 2019, 41(8): 115-124, doi:10.3969/j.issn.0253—-4193.2019.08.011

XKEFBLEHERTPHELERFRESEEEVIE

w ot A FEARN, ORED, B4RV, FEAY, TR, R’

(1. ASRBTIR RS — I PERT S AT M P U0RR 5 PR BT 1 AR VR B S0 28, LR K & 2660615 2. 9 B AR S HR
1A R RS Y L B PR S PR T BESC e, IR T ) 266061)

WE: ASABUCFRRE, XA TFEXBELEFE R T HRTEZHTORARRER, A H
MEAEAER FERMEN (ICP-MS) METHETELAE. RERASLERET, B4 24 AT
EFEANMMEMSTEERANAI MRy A H FZES GRELIA B M W
A ABBRAMNFRENRRANMVEREFTHRLZN TERFTHREMD AP, HEE LAY
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Fig. 1 The sampling location of cobalt-rich crust CD16
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Fig. 2 The photo and stratification of cobalt-rich crust CD16
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3.0 AEMEREHEFTFHETERETRS

Xof K- SR A 1) 4G 45 5E CD16 M J2 i
TCER S RIATIE, R T R & RE 2 iR, 4
Rwon, 5 1. T2 hBE RS, PGE & i
F-H4h 265.3 ng/g; 55 A4 3 2 0 B A B BCIR 25 44
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Tab.1 Description of different structural layer in cobalt-rich crusts

B s i R /mm Re Gl

CcDI6( 1) % 1 )2 0~16 B, B RO, RIZHEARTE, DAERE S
CcD16( 1) 55 A3 2 16~26 Hom, B, DRy

CD16(1) S MG = 26~60 BiAR, BHEE, R L Z, DR ARK 1 3
CDI6(IV) HIVHEZ 60~88 Hom, B, DR K, LB iE  E
CDI6(V) 55 V)2 88~98 B, SE RO, BEBRAERIK, LUKFRECRIE b 3
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Fig.3 The photos of different geological bodies

a. ZiH, ALK, Z WA O ATEEG b AR, diA fLIGER IR o BRBUE, TR oRE R G B 2 d. i ESA, MR S5 1A

a. Basalt, vesicular structure, filled with secondary minerals; b. carbonate rock, composed of foraminifera shells; c. phosphate rock, composed of fine crystal

grains or cryptocrystalline minerals; d. seamount nodules, ellipsoidal nodule bodies

*2 ERHARTEUEEHEAPHETE (PGE) S8

Tab.2 Platinum group elements (PGE) contents of different structural layer in cobalt-rich crusts

B Ruf/ng g’ Pd¥ /g g Irffit/ng g Pt /g g’ RhiH/ng g Osrit/ng g PGE# fit/ng-g"
CD16(1) 19.00 1.700 4.600 202.4 14.70 0.3500 242.8
CD16(IN) 20.60 0.300 0 5.700 247.6 13.20 0.470 0 287.9
CD16(1l) 10.26 2.350 4.710 380.5 18.95 0.1300 416.9
CD16(IV) 15.80 2.700 9.700 866.8 24.90 0.1100 920.0
CD16(V) 9.700 4.200 4.900 470.0 14.40 0.130 0 503.3

¥, kB —ERER R, PGE & &4 920.0 ng/g;
55 VR RN BUE KSR RS R, B IR Ak
PGE &} 5033 ng/g, &g 1. T, Mk
JZRHioc)E, PGE & #1108 3158 ng/g, %IV, Vi
)2 R #5e)E, PGE & & 3478 711.7 ng/g. M ILAT
U, #7229 PGE & & B B Tt )2, Wik, 5%
JFIHe )R e IR R, XA RE S B2
(XD S

SR FH M Ab 2 R IO, XA [ A i J2 Al 245 7
PR % 0 R A AR S R AT B O, LR AR A
4 fR . SR BN, TEARBREELHEEME T |
T, T4 2, A% o0 2 3 B T 4k S0 Ak W A
b, HOE AR 43 51 60.36% ., 59.26% 1 82.19%, H
YR BRI A, Hw R L5390 35.37%. 37.14% i
17.23%, 4 AP A5 1 6 48 Lo A7) Iz S IS T B Ak
SRFREAS, w4 153510 3.14%. 2.96% F1 0.56%,
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Fig. 4 Occurrence phase of platinum group elements (PGE) in different structural layer of cobalt-rich crusts
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N, B ES E EIR T R A i s, O 259.5 nglg; Bk
M2 A Th R OC R & iR, b 11.31 ng/g; BRHUA 141
WG fr ik 36.80 ng/g; TR A HIGE LR H N
86.44 ng/g; M 1L 45 A1 L R % 1 4 187.9 ng/g.
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Tab.3 Platinum group elements (PGE) contents in different geological bodies

FEf Ru?if/ng g Pdf/ngg”! Irfrit/ngg’! Pt H/ng g Rh# /g Ostrit/ng-g! PGE# f/mng-g!
TRIR 0.010 0 0.740 0 0.120 0 10.13 0.190 0 0.1200 1131
B 1.360 1.770 0.190 0 33.11 0.260 0 0.1100 36.80
pywz) 1.250 3.900 0.340 0 80.49 0.3300 0.1300 86.44

LI A5 % 16.42 2.970 2.290 164.9 0.680 0 0.610 0 187.9
W EhSET 18.30 4,700 5.400 215.6 15.30 0.200 0 259.5
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Fig. 5 Occurrence phase of platinum group elements (PGE) in different geological bodies
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Fig. 6 Platinum group elements distribution curves of carbonate phase, manganese oxide phase, iron oxide phase and residual phase in dif-

ferent structural layers of cobalt-rich crusts
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Occurrence phase and enrichment mechanism of platinum group elements
in the Pacific cobalt-rich crusts

Gao Jingjing'?, Liu Jihua'?, Zhang Hui'?, Yan Shijuan'?, He Lianhua'?, Wang Xiaojing*, Wang Hongmin '

(1. Key Laboratory of Marine Sedimentology and Environmental Geology, First Institute of Oceanography, Ministry of Natural Resources,
Qingdao 266061, China; 2. Laboratory for Marine Geology and Environment, Pilot National Laboratory for Marine Science and Techno-
logy (Qingdao), Qingdao 266061, China)

Abstract: Selective chemical extraction method was utilized to fractionally extract platinum group elements (PGE)
in cobalt-rich crusts from Caiwei Seamount in the Pacific, and PGE contents were determined by inductively
coupled plasma mass spectrometry (ICP-MS). Occurrence phase analysis results in cobalt-rich crusts show that the
PGE enrichments in different phases conform to the following order: iron oxide phase, residual phase, manganese
oxide phase, carbonate phase, adsorbed phase. PGE in the new non-phosphate layers and the old phosphate layers
are mainly enriched in the iron oxide phase, with the enrichment ratio from 59.26% to 82.19%, and the phosphate in
residual phase has certain enrichment ability for PGE, with the enrichment ratio from 17.23% to 35.37%. Mean-
while, occurrence phase analysis results in different geological bodies show that the PGE enrichment in cobalt-rich
crusts and seamount nodules is mainly affected by iron oxide phase and residual phase. In addition, the enrichment
mechanism of PGE in cobalt-rich crusts is presumed to the iron oxide/iron hydroxides colloid particles adsorption,

and the soluble PtCl;” in seawater is adsorbed into the iron oxide phase, so PGE are enriched in cobalt-rich crusts.

Key words: cobalt-rich crust; platinum group elements (PGE); occurrence phase; enrichment mechanism; chemical extrac-

tion



