dioi:10.12029/gc20221027003

e "H Ne a 11 02 [ Ne
L r > T 1
@aTv, T 443001 2k Y b
v v 330013)
"9 o . Te H T Ne i ”
"H z H” bue T 7 W
Ad o vy W h v 0 e
an . Ne & XRD Ne & SEM a LA-ICP-MS b Ad 0
T "H E REW 63.5x105 271.8X10° b B b
T H Ad 6O H i L - e i €
f f f v T A HT %
1 RY wh” o ¥ '’ Ce AVINi YMHo vi
TEH ot [ “ 4C Ph? [ Ph3 ” r . A
T H ro YOF T i
A e v o H -
# 0 y A
v ) ;e . Ne : ;, 0z |, Yo : C
o _ e i v "H Ne
v ey T v L7 a EVA

Distribution, occurrence and exploration prospect of associated rare
earth elements in Yichang phosphate deposit, Hubei Province
LIU Lint, WANG Dazhaé, CHEN Aizhang, CAI Xiongwef

(1 CentralSouthlinstituteof MetallurgicalGeology, Yichang, 443001, Hubei, Chin2 State Key Laboratory of
Nuclear Resource and Environment, East China University of Technology, Nanchang 330013, Jiangxi, China)

Abstract This paper is the result ofineral exploration engineering.

[Objectives] The phosphate deposits in Yichang Hubei Province are associated with rare earth
elements (REY). The study of the distribution and occurrence state of the REY has great significance
for the recovery and utilizath of the REY .The comprehensive utilization of associated rare earth
minerals will become an important source for the development and utilization of rare earth minerals
in the future[Methods] The main research object in this paper is the REY in phasBaded on
systematic sampling, some research such as rock and ore identification, whole rock chemical
analysis, Xray diffraction analysis, scanning electron microscope observation af@R-MS test

is carried out[Results] The results show that the total amount of REY in phosphor@8.5x10

6° 271.8x10% The content of REY in phosphorite varies with different strata and lithology.
[Conclusions] The content of REY is obviously controlled by lithologyof dolomite f
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dolomitic phosphoritef  dense massive phosphorife argillaceous banded phosphorite
mudstone, the content is gradually increasifige trace elements compositions reflect that the
ancient climates of the Yichang phosphate deposits were mainly dry andchibig aiorthwest ones

were slightly warm and humid; Ce anomaly, V/Ni and Y/Ho ratio reflect that the EH conditions in
seawater were gradually oxidized from the?Rtthe Ph®. The content of total REY in the Yichang
phosphate deposits is low, and the RE¥tent in mudstone is higher than those in phosphate rocks,
indicating that the content of adsorbed REY are higher than the isomorphic REY. Yichang possesses
large amounts of REY iphosphate ore. The comprehensive recovery of rare earth elements with
rea®nable technology is of great significance to the rational utilization of Yichang phosphate rock
resources and economic development.

Key Words Phosphatéeposit Associated rare earttlementsDistribution law; G&currence state;
Devebpment anditilization prosped Mineral exploration engineering; Yichang; Hubei Province
Highlights: The first systematic study on the content and geological characteristics of associated
rare earths in Yichang Phosphate Mine, Hubei Province, the summary of tharitegof
distribution of rare earth elements and the discovery of the occurrence state of rare earth in
phosphate rock series are of great reference value to comprehensive utilization of phosphorus
tailings.
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Fig. 1 Geological sketch map of Yichang phosphate deposit (modified from Liu et al., 2018)
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Fig. 2 Histogram of phosphate rock series in Yichang phosphate deposit (modified from Yang et
al., 2008)
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Fig. 3 Lithofacies palaeogeography map of Doushantuo period in Western Hubei(modified from
Yang et al., 2010)

1.Archicontinent;2. Transgressive direction;3.Lithofacies palaecogeography boundary;4.Provincial bounBaries;F1
Qingfeng fault;F2 XiangfanGuangji fault;F3 Wuduhe fault;F4 BaiheGucheng fauliN 1:Shore tidal flat
subfacies,N 2 :Shore tidal flat (inner tidal flat) oolitic beach subfaciés;: marginal facies of shallow sea basin;
i 2: Carbonate mud (shale) subfacies in shallow sea basin;carbonate subfacies in shallow sea basin;
Shallow sea platform margin slope faci@sy: Laketidal flat subfacies at the margin of shallow sea platfoms;
Platform subfacies of shallow sea platforfd;i: Late shallow sea platform slope facié3y: Late shallow platform

platform facies
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Fig. 4 Field photos showing geological features of phospbakes
a underground characteristics of rare earth phosphorous degosieldh outcrop of dolomitic strip phosphate

deposit; & core characteristics of phosphorous ore bed containing rare danttenge massive phosphate ore

sample
n h a "H Ne Ne ( ) F A
a Pw2424 © X ®® NXRF) h "H Aa Agilent7900 .
' n (ICP-MS) a "H A L Z RD 10% %o L
RE 10%A
XRDn A Ne T ( .) T ) n
W X n- v * 10(}/ N¢ " IS(DS)=RSI(SS)=2/R
Qe ‘ Ne (LA-ICP-MS) K Y
b A N 4w ~ Sigma300 0
A LA-ICP-MS N 4 NWR femto 257 o PE NexION 1000 ICP-
MS nA b 193nm |l 200mJ |l 20 n3 N 40 pm
"H ¥ <0.1ppA
4 Ne
4.1
h Y ( ) h a a a
€ a a ' Y ( Y )a a 7 -
A W oo v v v v v



Clhi " Clyl T Qtd

(G| B~ ) d
+);fl T a ao )

To v (B} 7 o) b

(G ’

Fig. 5 Microscopic characteristics of collophanite
d agglomerated phosphate rock, gél (5 -) ; bl Clear boundary between phosphate rock and argillaceous strip

(5! ~ -):d growth of chalcedony surrounding collophanitg {5 -);di
Phosphorubearing mudstone, sand debris structure (10 +)

structure,microcrystalline structure(1Q-)
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Fig. 6 Mineral characteristics of phosphorite under scanning electron microscope
Apd apatite; Brd barite; Cly3 clay minerals; Cdl calcite; Py Pyrite; Qtd quartz; A massive phosphate rock
contains a small amount of quartz and barite (BSE)(haracteristics of argillaceous strip phosphate ore (BSE);
Cl calcite interpenetrated in apatite (refled light); O clay minerals (BSE) scattered in apatité; Eyrite in
apatite (BSE); F clay minerals and pyrite crystals in apatite (reflected lightt);prite band in mudstone (BSE);
Hi strawberry pyrite (BSE) in phosphorous mudstohecaicite and pyritespots in mudstone (reflected light} J

Ki argillaceous banded phosphate rock (BSH); fyrite dispersed in apatite (BSE);i Margillaceous banded
phosphate rock (reflected light)
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