+ 70 Multipurpose Utilization of Mineral Resources

W EEaNA

7 P B R A DR R AT R
e, FEX, LA, ARR', k&

(. FEBFAEERAHMEAE R, W R# 610081; 2. ZEERKHREEER,
=R REA 650218; 3. FREMRRERE FEATIRHRAR,
Il mRER 610041)

P RGN T S AR Tl — BELUBE P A& R T a8 T 40 pg/g i BEAL Gl BE U5 S 2 bR
NG A B R, AT BRI A R T RS AP 196 BB AR, TR 12 4
BT 109 VARG FLIK A2/ 208 AN RS Sl 25 S ir NS 3R B 23 M TR K A2/ 1044 AN S
B, oo (D BPESREER R, MO () il =& RS
BN 27.6 nglg, REWH AN I BB D (3D BPTAEWT. I B — 32, @K
Fe TRENEST. 5 E R EHL RSSO B 0 TS R L R KA, JL 6 MBS R
A& B B UR I EARE, U LA Y S AT SIS AR FH e FARE— S 2 IR B ROT R A 128 73 e o
Bl R A B, RIS as AR Bl e SRR R S DA A

KA m; BT BUREIERE; IRISERE; DEMUREE ;A

doi:10.3969/j.issn.1000-6532.2023.01.009

hESES: P6I12;P617 HEHMFERE: A CEHRES: 1000-6532 (2023 ) 01-0070-05

2023 4F

Bl B JC TS 1 R AL 28 A 4 TR L AN 1T
R 1 R PR R, TR AT R B K R A
FELIE R AT KA T b TR R A I 2 Y
A, B R E DU e, BRI
TR 92.2% Mo SRl S — A =, BARSE
KEZBHEP AR 10 ng/g?, o EHE AP
WP S BN 243 pg/e, HHTHIEZ . B)E
K, MR, WO SR T . UL
AR e Ja B AR T H K 43, Al BE vT A Tl
WRRL, Bl ST A 53 T AR R s R, TR
K¥Em TH IR Tk KW, B Wi Tk R%AE
1960 “EHI G ITRE THE CAD T it 2% & Jv & 1
W, Fhdis A — B b SRR bR G5
£70.03%, A TAEAT 0.05%) , KRILTHEHEA
WS oA H . AL A R . S R
FHERAT 78 Hh 1) 95 58 R s S i A g R P,
JE A2 R Rl A T 200 pe/g T AE A
o AT AT IR, MR A R
TEEET 40 pg/g i, RIEATVEAE AT B2 05 1% 45
WAE, ][RR,

Wi HET: 2021-12-01

VENIERGHITRAE 2 =, H 1992 42K
B A A B R Z DA TR A T R aE Y,
BT = BB R G4 () B & A 7 R R dw
N VE IR IR SR BRI AR R s, S S O X
PR TR AL AR AR AE DL A AR R . Bk,
LL 2014 45520 224 (05 B X Rt sHesR” 2 H b
RIEM, RGUTRE T 2 v 4 1 B 25 BORL 1 4R
S ZUOT KA, 5 R SRR R
TS R, RO AR g, B ET
Bl SRR AL, A TR A BT A L, A Y
EOERTT R AR A -

1 2B A K R AR % 5 R AL

TP LI AL W RO T, A R R R
B, PUONH R RO B SO b g,
R SRR SR 2 S VL — R g Al . 2
T BT FOESE o SR W T AR A ]
T, mias BT, AN TR s Bk
AR B A, BT ERR B g SRR b, A A 5 R

EEWE: P EMFTEERTE VYR WA RIRHA” (DD20190122) %1

EER=N: s (1984-) , 5,

Wk, AR, A A S B A R TR AT

BEEE: MEER (1981-) , 5, Wit EmPCTRN, FEMNRDIRAEED ™ .


https://doi.org/

1

2023 42 H 12

B A R AR 5 A LR

71 o

AL G5 5 X W — W o b A Rl 45, ke
FEWTPET T, B UK B 5l BRI K o iy —
RS, 25 B A M T A UR T 1950 45, AR
2009 HEJES, 6 3 B DX R AR DX S5k A L 3
KTER . 2 FA R B AL 751x10% ¢, 7EH
ErE (B, HErg. U LB G HIX) 15 M
AT B P AR T 50 M, S o A . R
94, Rkt hEi, S, S

BT T 203X 5 A I W1 f mT I % A1 1 4 ok 2%
W MPEZHR 2 8 A SRR 1 53.23%,
AR 26.89%, TCMHKE A 19.88%. A 0 LA 4
PPV 22 Ll W 45 kg 53 Sk 46 T T O DX R YLK
MUK 2 AN T Mg oG, JE— D RI5 R vh—%
Pi. PRIL—Imye . P, R, R
WK . Il — R 5 3 —3C1h 7 A4 T
A (- 1D

E99°! E102°]

0
IN2g°

(294.9)
1

1
It -
I ¢ 7 i N
(18.69-242.9) SRR
(7.39-15.9)

i 7t

N .
MR

50

E105°]

100 km
N28°|

N25°|

&K, B A
(55.7-155)

VII

{10.5->500)!

T, wA"
ST EE @\

e SR L VR
— e H-PR I —IEV R V- @ — e IR
. HI-22 PP V-5 [ — Ly
IV-TEFE— RN (3.8)-Ft Pl & &
E99°| E1029 (A pg/g)
Bl SRR (F [14] 1220
Fig.1 Distribution of coalfield-type resourse in Yunnan Province (modify after[14])

2 ZTHAMTMEERMESHA 4
IR A AR

A RS H 1950~2009 4 3L 58 R
W CETEL., &) 165 1F. PEEIRIE 149 14,
WA 77 A0, W R G AN 196 4y Bk K
P AIRGS, R 12 ANER T 109 A FLI
20208 AN AL EEE, AATTA DR R
P, eI 7 AN 15 MR (FH)23 AR
g A b 1044 MR ANS EEEE (R D,
PR NIER G, SR 25 G124 ,

HR R (276 1), & D & T AR
(56 1) 5 MEHMRE, LUBHE &R 4K 25
(>931 1) , HRE=&FR (651 -8B AR
(48 1) JHHE. LR Gevh 31 Kk I 2 v 24 45 P
A DU RE
2.1 BHHEEEREE, PHRARY
FANKERE LI B RE RS R e, ik
2522 pg/g, PRI UL KA RIET R, U>
500 pg/g. FEFAT WU, R BRI L T
W R IET I E] 0.1 pg/g IR ERE SRR, “FIME
DL il o B ek, 0.2 pg/g. BIAELE ] —



e 7D e

s o3l

2023 4F

M DT ARG [ 2 2 58 r i 5 AR A 22 B
R, N A K T R 3 AR S R B

H 1100 pg/g, WAL H 2.8 ng/g, PR KT
500 pg/g, IWAKALH 10.5 pg/g (K1) .

x1 “EESKEAM KA PS5t

Table 1 Statistical of uranium content in coal of coal bearing basin (coal field) in Yunnan Province
TR AR 75 /K B SR PERAC A EvaEAYE, (pggh) R Rk
VNI J i) 8 ey N 10.3-34/15.9 12 *
Wb (D JR A [DEs Feft N 2.39-16/7.39 15 [15]
WV 2 Hy e ey N 112.1-520/294.9 3 *
P S wi i T Pt N 0.2-0.6/0.3 5 [10]
e e BhHE ey N 10-2522/242.5 36 *
- N I 2 b BHHE ey N 26-783/207 — [6]
R—IRIEAD oo ounme A W N 1.05-640/56 78 [16]
e 7 M A 3z PiApC) N 2.9-29.39/18.69 5 [17]
I 7 Mo A Sk eI N 71.5 1 2]
v 7 R BT ey N 7.17-32.5/20.2 — [18]
ST A Feyft N 0.1-3.9/0.9 52 [10]
iy ey S A A KIAE N 0.3-12.6/1.5 79 [10]
SRR AD SN W N 0.1-0.7/0.3 4 [10]
Sout st Feft N 2.7-9.3/6.7 5 [10]
oz Pl ey N 10-31.2/15.5 5 *
— IR H — iR ey N 12-27/17.1 8 *
HEPE—HE R (IV) — IR — R JE g T 0.5-0.6/0.6 9 [10]
— IR 12/578 ey N 11-21.8/14.7 3 *
—FREE  wlE R T 7.9-68.3/27.6 56 *
R ek Hepft N 9.3-59.3/18.1 43 *
EIH#EA Rk oy N 0.2-13.1/4.3 70 [10]
X Frim 7 Hh AN PiRp O N 1.83-16.8/7.28 3 [2]
RI—A (VD K A ) W N 500—1100/>500 — *
K i 8 Heh N 306—700/>306 — [6]
KA / ey N 2.8-73/10.5 111 [10]
. e H M Bk R P 0.1-2.5/0.2 40 [10]
HIE—iE (VD SR 2 T ey N 31.2-197/118.6 10 *
EEkx: ZHM ey N 10.7-141.5/51.3 20 *
5 HEH / Feft N 0.14-141.5/36.8 223 [10]
ISR AL 5k RPN N 38.3-64.7/55.7 5 [10]
o . LS A5 FE (IS ST IS EP O N 45-314.7/101.1 12 *
5 H—Cili (VI :
P4 SR VTS ST R S (27 S N 0.1-315.8/66.3 115 [10]
ERSAASE: / T p 111-178/155 7 [19]
SRR FE N T P 167 1 [20]
P! BS P N 0.2-6.5/3.8 8 [10]

e *RORASCREREAN; ORFERAEHL — KA E

22 TIEEPHAIHESE

CLAE A 98 R B AL il 3 B s AR AR . KA
JRE RO AT Mg B2 A TR (Rl &
0~23 pg/g) » I FE HERS AR = 28 VLI 7K 41 T A
Cl & B 10~90 pg/g) FHEL PO 1 0 78 20 0 R
CHR 5 5~108 ng/g) it sl s £, £ 1
CAE/TR T VIN IR R TP CRTRESN = G i 5] C S Rl R
7.9~68.3 pg/g, VNS FIL 27.6 pg/g, AT
BB (243 png/g) B A R4l &
(2.4 ng/g) PRI 11 A% Wl B ) AR R A Ik
TAE B A X — 2 WL TR Rl R X

23 ZEBREHMEESTREZLFAREND
N

F AR A B B OK T EUAE T 40 ng/g I BOE bx
HE, 23 MR FAUE P S T(TU=294.9 ng/e). it
B —3 5 (U=54.8~242.5 pglg). E/Kf R (U>
306 ng/g). RIS (U=118.6 ng/g). % H il
(U=51.5 pg/g) [T Z3 46 A0 R SC L B8 AR P i) =
BRI (U=155 ng/g)~ Hii Z2KIGHE (U=55.7~
101.1 pg/g), 3L 6 /> Hh DX AR i il 7 508 20 45 230 4t
W e AR, B ph— % PG . 225V R AR
PE—HE M 3 AN B AR R I R Al ot U AR



1
2023 4E 2 A 15

B = BB A A TR A HLAE « 73 .

JEHARRE IR A, FRESILAE A 8 =& R M
TURERE S E Al ah, L4 5 /b 280 R RE s Al
FEE LA REE (1484 K G
(321, ZFFREPARRIERT . W&
BEAR SR T, 6 ANHUX P v A AN S
B, A E T, S A 9 AN
TURD S R A2, N T B AR O P H R
RUEH™, B A RB DA, =, B UL
&R GEAETBRA T, B KA H .
SAEE . BB B K . YRR Y, e A
TEIX — Il —44 2 & 8 & S 10 R AR 3AE HL A
H MR R A T340, BRI L gl
AN 6 X2 B, HBi &AM 8 R PIERK
HA A B bR HEAA I, AT AR SR
I U-Cr-Mo-V-Re $4it8  & 42020, HLAG A 4h
ST JEA 2 Bl K % 4w AR
R TRVREI 5 RS R A B A

3 x4 TLREA B T

— N R, SRR R S R A DG,
B 11 52 Wi = SR TR A 2 O R KA
RIRE e i 5 A 6 AT B o 3 2 I PR R K
SIS e o A, LB MR, A BT
BVEFH I A Az o BE G TR, MR G AR
(10 JE3 L 1 %o Bt 25 1 L A B R 1 % S R DR A
FH T 7 5 o 70 SR P A e, R R I A A
fEFIE RO, HS FIR AR S 2 S
PEH 8 RITECF AN E & 155 pglg, SN BTE MR
H 8 RTS8 805 500 211 pg/g™Y, Hrsdir
LR b Ok SR 580 B & 320 pg/g, HLK
BE LI 8 R4 & 376 ng/g, IR
JRBEIA & RACEAN S 2R i8 440 pg/g®, B
Bk () Mg B I ra SRR T DA R A0k 1) 1%
MM P AE el A, DL BRI SRR
BRI R R AR, S T DL AR
B, Erbah s R ge S B, HREEH
B bR 1 2o I [R] AR ) 288 2R 0 v g 5 o
S E, AN AR, LRI D
A “VE—ia—R" IR E, BESME IO
I E I B, IR A e bl E T
JSAT (R e e g A

4 % @
(D ZEBBPAERERSE, Sy

ANE o gl B e = B AR TR OB A D R

(2) = R BRI 32 B0 Al U ST Il
WHIE— 32, @KmRE. R#ErT. A
WL R RSO & R, L REHE, I
LA ¥ 3t A0 A0 IR P e LRl K 22 < i B
HIT KA

(3) T AFEAS RIRER Ao b e 4, bl
ARSI AT, BHYSA A S A %

& R

[1] 05 o, sk 4xaty, 2570, 45, vh [ Bl BE VAR & ety L
HREEZE(T]. T2, 2015, 89(6):1051-1069

CAI'Y Q, ZHANG J D, LI Z Y, et al. Outline of uranium
resources characteristics and metallogenetic regularity in
China[J]. Acta Geologica Sinica, 2015, 89(6):1051-1069.

(2] BESORE, FHE SC T EE Rl BERUE PR 3R 0],
] B FH BB, 2002, 14(S1): 55-63.

HUANG W H, TANG X Y. Uranium, thorium and other
radionuclides in coal of China[J]. Coal Geology of China,
2002, 14(suppl): 55-63.

[3] Dai S F, Ren D Y, Chou C L, et al. Geochemistry of trace
elements in Chinese coals: a review of abundances, genetic
types, impacts on human health, and industrial utilization[J].
International Journal of Coal Geology, 2012, 94:3-21.

[4] BEHRDIL. rb R b AL 3 v A 55 45 s ) e 1 (3]
KM Ab I B 2%, 1988, 12(3): 185-196.

YAO Z K. Tectonic evolution of coal-forming processes in
China and uranium mineralization in coalbeds[J]. Geotectonica
et Metallogenia, 12(3): 185-196.

[5] XU Y, B SCW, 0w, 5 5% TUAT 4 DX 2 Al e [
3BT, Al HUBE, 2011, 27(6):345-351.

LIU Z Y, DONG W M, LIU H X. Analysis on genesis of
uranium-bearing coal in Sawabugi area, Xinjiang[J]. Uranium
Geology, 2011, 27(6):345-351.

[6] & = . P EE TS VE [M]. db5t: B Tl H AR AL, 1999:
1-306.

YUAN S W. Review of coal quality in China[M]. Beijing: Coal
Industry Press, 1999: 1-306.

(7] ACH U, ARAETG, PO, 55 SFR 2 g ot AR AR
BRI 1) 5 B 5 B A A BRI [T, R A, 2004(8 T)):
56-60.

DAI S F, REN D Y, SUN Y Z, et al. Concentration nd the
sequential chemical extraction procedures of U and Th in the
Paleozoic coals from the Ordos basin[J]. Journal of China Coal
Science, 2004(Suppl): 56-60.

[8] PN, BAAE R, AR 21, 45, B rh Lot/ B R s RN 2
A FRFRERTT [V]. SRR2A4I, 2014, 39(4):744-748.
SUNY Z, ZHAO CL, LI Y H, et al. Minimum mining grade
of the selected trace elements in Chinese coal[J]. Journal of
China Coal Society, 2014, 39(4):744-748.

(91 A2, Z2 55, Fiti HE. v [T ARE 200 Bl b o — 3t R A 2 F 9 2k
JELI]. K 5L B R, 2019, 47(4):45-53.


https://doi.org/10.3969/j.issn.0001-5717.2015.06.005
https://doi.org/10.3969/j.issn.0001-5717.2015.06.005
https://doi.org/10.1016/j.coal.2011.02.003
https://doi.org/10.3969/j.issn.1000-0658.2011.06.005
https://doi.org/10.3969/j.issn.1000-0658.2011.06.005
https://doi.org/10.13225/j.cnki.jccs.2013.1718
https://doi.org/10.13225/j.cnki.jccs.2013.1718
https://doi.org/10.3969/j.issn.1001-1986.2019.04.008

e 74 o

s o3l

2023 4F

ZHOU X Q, QIN Y, LU L. Advances on geological-
geochemical research of coal-type uranium in China[J]. Coal
Geology & Exploration, 2019, 47(4):45-53.

(107 JAS 2SIz, 2 pg Fs 70 s XA e il 2 om0 (00 vl [T 58
J5t, 1992, 4(3):356-358.

XI W S. Overview of uranium content in coals in some areas of
Yunnan[J]. Coal Geology of China, 1992, 4(3):356-358.

[11] 5K, H ek, AAE, 55, 2= m b R Al I ) 4 d 15 e
W RENRACIR ST I, 07 7= 5 R, 2021(5):106-112.
ZHANG Q, XIA Y, WU H, et al. Potential analysis of uranium
resources in coal measures and study on uranium occurrences
of typical ore deposits in Yunnan Province[J]. Multipurpose
Utilization of Mineral Resources, 2021(5):106-112.

[12] LAk, VOB IE, Ax U, 46, “HEatiaedn” 50 Bl ik = r
(R0 I W — DAL G P S 2 ki Bk 491 (0. DR S5
LR, 2016, 36(4):106-110.

WU H, JIANG X S, YU Q, et al. Coal-uranium exploration in
the Husa Basin, western Yunnan: a new approach[J].
Sedimentary Geology and Tethyan Geology, 2016, 36(4):106-
110.

[13] Az, KR . 2 v 7 I 40 58 B A M s A S R 26
HULT]. rp [ A R, 2013, 25(9):10-17.

LUO X Y, ZHANG Y H. Neogene coal-accumulation basin
characteristics and genetic types in Yunnan Province[J]. Coal
Geology of China, 2013, 25(9):10-17.

[14] B2, ZE4, ML, 5. = A R MR E AURSE R
5P ) M. Jbat: HB Rk, 2017: 1-406.

LUO J, YUAN X, LIN Y C, et al. Accumulation regularity and
resource potential of coal and coalbed methane in Yunnan
Province[M]. Beijing: Geological publishing house, 2017:
1-406.

[15] ok, Amh, B R SS, &5, Jvh S a OR i Rk i i
TR M ERAL A REAE [T]. JUR SR 32 b T, 2018, 38(2):94-
102.

XIA Y, WU H, ZHOU K K, et al. Geochemical signatures of
the trace elements in the Neogene lignites in the Husa Basin,
western Yunnan[J]. Sedimentary Geology and Tethyan
Geology, 2018, 38(2):94-102.

[16] Hu R Z, Qi H W, Zhou M F, et al. Geological and
geochemical constraints on the origin of the giant Lincang coal
seam —hosted germanium deposit, Yunnan, SW China: a
review[J]. Ore Geology Reviews, 2009, 36:221-234.

[17] 259E. 2 v It L DX AR il T R BRAL 2240 5T (D). &

JIE: 2B TR, 2007: 1-71.

LI Y. Geochemistry of trace elements in coal from Lincang
area, Yunnan province[D]. Hefei: Anhui university of science
and technology, 2017: 1-71.

(18] Bifid, BR, k2 51, 5. = 44 I 7 ST Hil R s
() e T MR 2R AE (0] M2 2%, 2016, 23(3):83-89.
CHEN J, CHEN P, YAO D X, et al. Geochemistry of trace
elements in the Mengtuo Neogene lignite of Lincang, western
Yunnan[J]. Earth Science Frontiers, 2016, 23(3):83-89.

[19] Dai S F, Ren D Y, Zhou Y P, et al. Mineralogy and
geochemistry of a superhigh-organic-sulfur coal, Yanshan
coalfield, Yunnan, China: Evidence for a volcanic ash
component and influence by submarine exhalation[J]. Chemical
Geology, 2008, 255(1):182-194.

[20] ¥R, R e — Z AR VL Cry Mo 1 U 4%
SR AR [T]. 079 4 A R A 2 G 4, 2009, 28(3):268-
271.

YAN Z. Occurrence and abundance of V, Cr, Mo and U in the
late Permian coals from Yanshan, Yunnan, China[J]. Bulletin
of Mineralogy, Petrology and Geochemistry, 2009, 28(3):268-
271.

[21] Ketris M P, Yudovich Y E. Estimations of clarkes for
Carbonaceous biolithes: World averages for trace element
contents in black shales and coals[J]. International Journal of
Coal Geology, 2009, 78(2):135-148.

[22] Mg AR AR JECOH I 3 4 BRSO 1k A1 B X s e o3 L]
HoBk 5 A5, 2007, 35(2):147-153.

YU Y L. Analysis of radioactive level of lignite and associated
regional pollution in Lincang, West Yunnan[J]. Earth and
Environment, 2007, 35(2):147-153.

(23] FE, FRI, XTE S, A 2 g I i i DO o e SR K
AU () B PRAT WSO WLERRRF 5T (0] 8% Tk Ak 5t Hb B 52
AR, 1996, 13:42-53.

YIN J S, CHEN G, LIU Z Y, et al. Study on organic
metallogenic mechanism of the world super large germanium
(uranium) deposit in Lincang Area, Yunnan Province[J].
Annual Report of Beijing Institute of Geology of Nuclear
Industry, 1996, 13:42-53.

[24] Dai S F, Seredin V V, Ward C R, et al. Enrichment of U-
Se-Mo-Re-V in coals preserved within marine carbonate
successions: geochemical and mineralogical data from the
LatePermian Guiding coalfield, Guizhou, China[J]. Mineralium
Deposita, 2015, 50(2):159-186.

Distribution Law of Coal-Type Uranium Resources in Yunnan Province

Wu Hao', Li Jinwen®, Xia Yu', Zhou Kenken', Zhang Qian’
(1.Chengdu Geological Survey Center, China Geological Survey, Chengdu, Sichuan, China; 2.Yunnan Coal
Geological Exploration Institute, Kunming, Yunan, China; 3.Institute of Multipurpose Utilization of Mineral

Resources, Chinese Academy of Geological Sciences, Chengdu, Sichuan, China)
Abstract: The coal-type uranium generally refers to uranium minerals occurring in coal seam uranium,
generally the uranium content in coal is greater than or equal to 40 pg/g as its defining uranium resources

(T# % 87 M)


https://doi.org/10.3969/j.issn.1001-1986.2019.04.008
https://doi.org/10.3969/j.issn.1000-6532.2021.05.016
https://doi.org/10.3969/j.issn.1000-6532.2021.05.016
https://doi.org/10.3969/j.issn.1009-3850.2016.04.015
https://doi.org/10.3969/j.issn.1009-3850.2016.04.015
https://doi.org/10.3969/j.issn.1674-1803.2013.09.03
https://doi.org/10.3969/j.issn.1674-1803.2013.09.03
https://doi.org/10.3969/j.issn.1009-3850.2018.02.011
https://doi.org/10.3969/j.issn.1009-3850.2018.02.011
https://doi.org/10.1016/j.oregeorev.2009.02.007
https://doi.org/10.13745/j.esf.2016.03.011
https://doi.org/10.13745/j.esf.2016.03.011
https://doi.org/10.3969/j.issn.1007-2802.2009.03.011
https://doi.org/10.3969/j.issn.1007-2802.2009.03.011
https://doi.org/10.1016/j.coal.2009.01.002
https://doi.org/10.3969/j.issn.1672-9250.2007.02.009
https://doi.org/10.3969/j.issn.1672-9250.2007.02.009
https://doi.org/10.1007/s00126-014-0528-1

1

2023 4F 2 H AETRE,

N &L & R R T ERX G E IR EE e 2 M 10 2 d3RAL 32 45 42 B, B AL

e 87 o

[41] Cui H, Xiao S H, Zhou C M, et al. Phosphogenesis
associated with the Shuram Excursion: Petrographic and
geochemical observations from the Ediacaran Doushantuo

accumulation on the early-Cambrian western Yangtze Platform,
South China[J]. Marine and Petroleum Geology, 2020, 111:75-
87.

Formation of South China[J]. Sedimentary Geology, 2016,
341:134-146.
[42] Jin C S, Li C, Algeo T J, et al. Controls on organic matter

[43] Sinha S, Muscente A D, Schiffbauer J D, et al. Global
controls on phosphatization of fossils during the Toarcian
oceanic anoxic event[J]. Scientific reports, 2021, 11(1):1-13.

Geochemical Characteristics and Formation Mechanism of Phosphorite of
Lower Cambrian Maidiping Formation in Huangjiaping Area of Mabian
ounty, Southern Sichuan

Li Zuogiang, Chen Min, Lu Junyong, Yang Kailong, Zhang Qingui, Tang Maolin
(207 Geological Brigade of Sichuan Bureau of Exploration & Development of Geology & Mineral
Resources, Leshan, Sichuan, China)

Abstract: During the Meishucun period of the Early Cambrian, a large-scale phosphorus formation event
occurred on the Upper Yangtze platform. As the product of this event, the sedimentary environment and
formation mechanism of phosphorite remains elusive. In order to better understand the sedimentary
environment and formation mechanism of phosphorite enrichment, we investigated the geochemical
characteristics of phosphorite in Maidiping Formation of Lower Cambrian in Huangjiaping area of Mabian
County. The results show that: XREE has significant positive correlation with P,Os, and (La/Yb)y and
(La/Sm)y ratio are 0.98 ~ 1.61 and 0.93 ~ 1.39, indicating that REE enrichment is affected by early diagenetic
adsorption, and the phosphorite retains the original fractionation characteristics of REE. Obvious negative Ce
anomalies (average Ce/Ce* is 0.44) and the absence of framboid pyrite in the phosphorite indicating that the
phosphorite were deposited under oxic/dysoxic conditions. The high Y/Ho ratio (mean 65) is consistent with
the Y/Ho ratio of modern oxygen-containing seawater, indicating that phosphorite is derived from the
original oxic seawater. The weak negative Eu anomaly (Eu/Eu* mean value is 0.9) indicates that the
formation of phosphorite is not affected by hydrothermal activity. The REE distribution pattern is “hat
type” , indicating that the formation of phosphorite is controlled by Fe-redox pump at sea-sediment interface.
In combination with the above findings and combined with the highly stratified redox ocean structure and the
intensive upwelling in the early Cambrian, the phosphate released during the redox of FeOOH was
transported into the shallow water. In the shallow underground burial, phosphate is enriched by
biodegradation and reductive release of FeOOH, and finally phosphate and Ca®" are combined to form
apatite, which is continuously enriched and ore-forming.
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standard. In order to summarize the characteristics of uranium content in coal in Yunnan Province and find
out the distribution law of coal-type uranium resources. Through systematic review of 196 coal field
exploration reports, the uranium content data of at least 208 coals of 109 boreholes in 12 coal mines were
screened out. Combined with previous data, the uranium content data of at least 1044 coals in 23 coal mines
were sorted out. Our statistical analysis shows that: (1) Uranium content in coal varies significantly and its
distribution is extremely uneven. (2) The average uranium content in Triassic anthracite in Eshan Tadian is
27.6 pg/g, which is another rare anthracite uranium enrichment area newly discovered in China. (3) The
Neogene lignite of Denggang coal mine in Luxi basin, Mengwang-Bangmai coal mine in Lincang basin,
Dianwei coal mine in Jianshui, Kuazhu coal mine in Mile basin and southern Mengzi basin, with Permian
lean coal and Neogene long flame coal in Qiuyan coal field in Wenshan, a total of six areas of uranium
content in coal reach to the define standard of coal-type uranium deposits, especially in the Lincang basin
group and Qiuyan coalfield own the most value in coal-uranium and polymetallic exploration and
development. The preliminary analysis shows that uranium content in coal is not limited by coal rank and
uranium source supply is the prerequisite for uranium enrichment and mineralization.

Keywords: Yunnan; Coal-type uranium ore; Uranium content in coal; Lincang basin group; Qiuyan
coalfield; Uranium source
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