moo% 5k A T
2023 45 H W B 3

Pre-pub. online
May , 2023

GEOLOGICAL REVIEW

Bl —_E&%KE LM REY Nb.Zr
MLEXESTEREEEE
EXRY BRED FEAY £V K

Pre-pub. on line: www.
geojournals.cn/georev

1) SN R2AVEUR 5 EREE TR 24Be , 5t FH, 550025;
2) BMAE M e —O “HuUBURBA , St X, 563000
3) seMA LTI A e, S FH, 550081

REFRE . AR L -SSR EF LA | TR R TURHR 5 R 1A b 2 U & 465 £ 48 5 At
X e IROUE PR 8 REY Nb Zr I Li SE3 584054 807x107° 143x107° [ 1107%x107° 375%x107°,F

TR e FLT0EAR ¢ BT %6 1= %5 REY Nb Zr FI Li -3 &2

7N IR XA R AT S B R A PR R A A RIS
RERIA) SR I s SR R AR R L

G S I B e 4R A AR A, PR Y
JE A AT bl AH 22 4 b A7 A e XU 1) — 28 0™
FERERR, FEARER A &R SR Mis)E
R 5t 4R, X 2o 4 B X H M R B eI 5 B
FAR Wiz iR ARt alas 58 24l 43 gk,
[ R B RGP &R BA T EE N
W 2 S (EB4T,2019)

WAL XA T4 TR Ve R %, ) iZ 50 M
SR MZ TR R MR A — £ 5-20m 1)
LR I Tl we = 7% e o =0 | TN 92 R0 SV (1N
WA B A & S R T R (5 AR %,
2021) , AELEXTESTE HE M VTR Z2BH A A A
RS A Z U THURE AT, B B S
W4 REY \Nb Zr Il Li CE4 )R TR,

1 W5k

XTEAVE BN VR LR ARFESE L  S S
VR ARG HRAR AR I - A A TR AR A Al
FURNIIE Gt 53 B i R A TEWRSE (M) SE 80 = F
JETCE S A, =5 B B AR R e e
BZAE ST REY Nb Zr il Li 5088 8 TR
(i, S HT & AR AR

AR 555% 107 104x107° . 786%107° [ 116x107°°, &

2 AR

R B PY M URTE 22 B AT A X R
ZH G RRAR T 2 - I JR B ) Bl L4 % YTl
G sk MR RAR R Z Th R w AR 1 e B
MEXCHERILR ., BESEICRAGAHGRER
N RS DR ER N Uik i o = = N 1 AT
G5k B LR T YR B AR R A 2
[FIZHA (] 1ra a-1,a-2) 5 55 K6 f0RE G0—T i (1
TR SR AR RS o ik 2 BB T
YRSy, AR 5075 YR 43 (B b b-1 . b-
2) K KA S AR TR LA A oy B
FFE T BB KR (8] Le -1 e-2) 5 B
Je AR i A e o B A Bk T G 2 ik TE 2 BB
T U B2 53 BN B ) B KR
A (K 1d d-1.d-2)

ARUWAE R R GRS T 33 (e Hoh ke
LZH AR AR B o 11 1, R ERE S L TR AR
IR A 22 . B R R LA R R 1,05 ~
4.35m, V- JE 2.68m, H REY & & K 197x107° ~
1882x10°°, -1 807x 107, Nb & K 90.2x107° ~
210x107°, -1 143x 107 ; Zr S 702x107°° ~ 1535

AR SO SN Hu ST 7 B AT & SR M BURHIT I H (G - 35 RS [ 2022] 5 5) B R TR R TR (45 : 2022 YFF0800204 ) [ 22

FIORFR BE B T DO I H (4 : U1812402) HIBCR:

Wi F 399 :2023-03-15 5 25 8] H 1] :2023-05-09 5 45 5 %4 :2023-05-20 3 5TAT 4 : TEFIME, Doi: 10. 16509/]. georeview. 2023. 05. 055
PEHZ G WESUR, 5, 1980 4F2F, FEithiH0rset, Wit i, EEMNFEVIRT ADIZT; Emali: giaowenlang@ 163. com, BINAEH . i
R, B, 1963 44, #gz, WRUTBT IRAMITBHLER(L2AHE5T ;. Email : rdyang@ gzu. edu. cn, .



B T T Y 2 2023 4E

200 pm

(d-2)

B 1 AL B S e E AR R TR o SRR
Fig. 1 Structural characteristics of ferro-aluminous clay rock at the bottom of

the Upper Permian Longtan Formation in Northern Guizhou

ZK1601-1B: (a) FHRAFEE, (a-1) WMEE THRAE, S—URMZH, (a-2) ARFEMBIS;ZK1601-5B: (b) FHRARHE, (b-1) BHEET
AL, BB — VAR EE Y, (D-2) BLERLMFAE ;0210128 (o) FARALRAE, (c-1) | (c-2) BB T RHE, B—Ie M a5 1, W3 Bk
W HRBAREING: s DL-1B: (d) FARAFEE, (d-1) BB FRAE, H 6BV i 250, OF B B AL B4, (d-2) T2 6 KA 43 R AIE
(a) .(b) .(¢) .(d) FALKE; (a-1) (b-1) \(e-1) FEMIE; (a-2) ((b-2) ((c-2) . (d-2) FIEZMIG; (d-1) FHEOE

7ZK1601-1B; (a) hand specimen, (a-1) micro mud crystal structure, (a-2) fragmentation phenomenon; ZK1601-5B: (b) hand specimen, (b-1)
pisolitic and oolitic micro mud crystal structure, (b-2) pisolitic and oolitic particles; J2101-2B: (c¢) hand specimen, (c-1), (c-2) micro mud
crystal structure, pyrite and carbonaceous segregation; DL-1B: (d) hand specimen, (d-1) pisolitic and oolitic micro mud crystal structure, and
fragmentation phenomenon; (d-2) pisolitic and oolitic composition. (a), (b), (c¢) and (d) are natural light; (a-1), (b-1) and (c-1) are
single polarized light; (a-2), (b-2), (c-2), and (d-2) are orthogonal polarizers; (d-1) oblique light
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Table 1 Contents(x10™°) of REY, Nb, Zr and Li in ferro—aluminous clay rocks

at the bottom of Late Permian coal measures in northern Guizhou

g Hs W Ak REY | Nb Zr Li
1| J2101-2H | VG5 | KAGSFESRERE LS | 312 [ 101.0| 782 | 207
2 | J21013H | ®VE 8| WKEGEBEEERE LA | 547 | 115.5| 988 | 429
3| J21014H | BVEE | K BOSEEY LA 978 | 210 | 1360 | 315
4 XJB-1H | #MIX TR A 197 | 90.2 | 702 | 89.8
5 DL-1H VRTE BECRE e 344 | 141.0 | 1030 | 760
6 | ZK1601-1H | ZZ[HH M B R 601 |125.0| 1075 | 335
7 | ZK1601-2H | ZZPHE | KA A+ Ei % | 400 | 136.5 | 1060 | 356
8 | ZK1601-3H | 4[5 IREEOSE SRR 557 | 170.0 | 1255 | 398
9 | ZK1601-5H | #Z[H 5 AR R B RS A 1882 | 181.5 | 1535 | 480
10 | DLS-1H1 | HifEE (RS e 1829 | 148.0 | 1190 | 192.5
11| DLS-1H2 | HitEE [iiaby 1228 | 153.0| 1195 | 560
FHE 807 143 | 1107 | 375
YN -] 1882 | 210 | 1535 | 760
/M 197 | 90.2 | 702 89.8
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Table 2 Contents (x10™°) of REY, Nb, Zr and Li in Late Permian bottom coal

seam and top, bottom carbonaceous clay rocks in northern Guizhou

0| s R HHE REY | Nb | 7z | L
12| J2101-6H | 2574 GRS G+ 784 | 287 | 1765 | 76.7
13| J2101-8H By RIGR 293 | 126.0 | 837 | 19.0
14 | J2101-10H | %474 RIS F 25 604 | 97.7 | 726 | 128.5
15| J2101-12H | %7y TR BB D L A 435 | 67.2 | 465 | 44.2
16 |  XJB-2H &M U dbi¥: el 325 | 42.2 | 383 | 19.0
17 | XJB-3H &M I 1012 | 70.4 | 1115 | 69.9
18 | XJB-4H M RIE A 232 | 56.5 | 397 | 22.3
19 | XJB-5H M y i 208 | 36.7 | 305 | 15.8
20 | XJB-6H &M FIRGEF+ 4 202 | 55.4 | 405 | 15.8
21| DL2H JEE RIE A 259 | 127.0 | 787 | 930
22| DL3H VAT JH 565 | 128.5| 708 | 47.2
23| DL4H VAR R 2472 | 363 | 3290 | 480
24 DL-5 H VR I 725 | 143.0| 1065 | 85.5
25 DL-6H VETE WK, E IR LR 596 | 30.5 | 160 | 15.8
26 | ZK1601-7H | #Z[H REEE A 441 | 81.6 | 492 | 82.0
27 | DLS-2H Hi IRIE A 934 | 43.2 | 861 | 51.5
IR BAD T B ER T S ER
28 | DLS-3H Hil F - 217 | 165.5| 1130 | 122.5
29 | DLS-4H Hl A H 306 | 123.0| 632 | 103.5
30 | DLS-5H Hil # Y3 ) 423 | 79.1 | 639 | 14.8
. . IR BAD BT ST
31| DLS-7TH i AE P — 422 | 89.7 | 563 | 33.2
32 | DLS-8H Hi I 109 | 11.8 | 106 | 60.0
33 | DLS-9H HRE | WK R TS 4 & 8 4km™ | 460 | 65.1 | 458 | 117.0
EEIE 555 104 | 786 | 116
K 2472 | 363 | 3290 | 930
e/ ME 109 | 11.8 | 106 | 14.8
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Discovery of super enrichment critical metals REY, Nb, Zr and
Li in the base of the Upper Permian in northern Guizhou

QIAO Wenlang" * , YANG Ruidong" ,JI Guosong® , Long Jianxi ,CHEN Deng”
1) College of Resources and Environmental Engineering, Guizhou University, Guiyang, 550025;
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3) Guizhou Geological Survey, Guiyang, 550081

Abstract: In the Upper Permian base ferro-aluminous rocks, coal seams (Cl) and the top and bottom
carbonaceous clay rocks of the coal seam, the horizon of super enrichment critical metals REY, Nb, Zr and Li were
found from northern Guizhou. The average contents of REY, Nb, Zr and Li are 807x107° . 143x107° . 1107x107°
375%107° respectively, in ferro—aluminous rocks. The average contents of REY, Nb, Zr and Li are 555%107° 104
x107°.786x107° 116X 107° respectively, in the top and bottom carbonaceous clay rocks of the coal seam. the
discovery shows that the horizon has good prospecting prospects for critical metal deposits in this area.

Keywords: critical metals; super enrichment; Longtan Fm. ; northern Guizhou
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