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Fig.1 Geologic map of study area(a) and Aluminous clay rock(b), Pebbly aluminous clay rock(c)
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Fig.2 Lower Permian Liangshan Formation measured stratum profile

R BEAL (Pyy) IR KA 2 AR A 5
Mt . 5N EPAT RS .

3E HatEEREE LA, AAREE
B, k|t lemgt, EERWE. mIL—2
JEFEAR KK (e R A b 2, AR T 5
KA, JREIAELE, 3.59 m.

2 RO RTE S WP 2R
ERERAEE, Mits, 45m~1411m

1 2 LSRR R TR A, T iU b
JREEky, WERMIE . AEZEEIR R 2 )2
TALEEIR AR B, )R 5~15 ems JR)S
AW AR, AR 9E 2 5 em-5.49 m

TRZ: w4 (G KAGREEIRKE
5 R AT A G Bl

D3 b S 20 R A A R O AR X
IR T 78 BRI AR BN, Bk, —8&4
Wb E DA R 2. B R SR, ARIX
— SO R A R R OB M B RS SR, ST T 4k S T
w, XN TEE ORI, TR TR T —
B DL GE 21 AR 1 i I AS AR IR Rl o
RG2S DA S B AR b e, R R B
SRR S 5 AR AEBER A X ) - i —
W, RESE T R AL B I DO EE, I — X
WO — A, KA R RN,
XN, A X OGRS A

KF, X P PR — B R AL AR
DURYY, RS AN R gy, AR IR
FH W6 A1t PR A ) 3 SR ER B e Y Ok T 4R AR
TLIREEL,

AR TAEEF X 10 2R A RET 10 4
P I ATRE S, A T A B 2k R AR
3 MEE TR MR (R 1),

FES AR AU A, A T ARRE RS, S
TN 418 g/t~ 497 g/t, V3 452.3 g/t, il
497 git, IKE| TSR HB TR AR (Li,0=
0.05%, Li=232g/t). BAH 11 FFER S, & &
302 g/t~45.5 g/t, 3 385 g/it, I N
45.5 g/t, BAT IV IR T IR AR 22k (30 gh),
#it. (TREO) A 7 fFFEM AL, 10 FRFE 25,
S 591 gt~1170 g/t, V14 817.6 git, fximiir
HOA 1170 g/it, HA W B E LR, 2 MFRE
TRE 7£ 0. 1% M UL L.

B, ML B EEEEEE R SRR
T I i Y R P R O DU G . 2 AR ) v g
KT JOK Bl 2B AR FH I 52, LA VG 2 FH D 28 8 ik
fitt, 76 WE—=M——=E R T T Ik
KRG ACAHR ) = XIRE R, TR R SRIG N
A TR T A B A ORI PR R, T
W27 B B AN K, IR 2 0 AR 4k R R A ) AR AL
R T S AT AT bR . AR = SO ARG



5 4 W
2023 4E 8 A

EALE: WNEHRME T _ERLALN4E, L, BFrEEE

« 125

FAT SCHR ALy R b R IR AL, ) U A X
A, R R AR K e = X RO A T
PP W T O — =, P 8
B .

®1 TIEBRLEAE. 5. HLAEsWER

Table 1 Analysis results of Li, Ga and REE in Lower Permian
Liangshan Formation

%& FEdhgn's  JEB/m TREO/(g/) Lil(g/t) Ga/(g/t)

%}%ﬁﬁ;ﬂ HMK-2H1 1.8 680 269 304
iR HMK-3H1 23 1070 369 399
@{ﬁﬁﬁ HMK-4H1 2 646 297 36.7

e
FURE A HMK-5H1 3.1 1170 484  33.0
FWRFE LS HMK-6H1 1.6 591 418 455
L  HMK-7HI 1 894 497 404
FHRE LA HMK-8HI 10 689 443 454
aibs HMK-9H1 2.7 233 71.6 129
BREi LA HMK-10H1 2.3 120 266 249
dibE  HMK-11HI1 5 274 360 302
#L#H  HMKB-HI 912 424 434
#it% HMKB - H2 813 460  41.0
#1% HMKB - H3 711 440 374
W reiE 1170 497 455
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Lithium, Rare Earth and Gallium-Rich Layers Found in the Lower
Permian Liangshan Formation, Panzhihua, Sichuan

Yue Xiangyuan', Jia Zhiquan®, Luo Shaoqiang’, Tan Honggi', Liang Bing’, Luo Linhong®
(1.Institute of Multipurpose Utilization of Mineral Resources, Chinese Academy of Geological Sciences,
Chengdu, Sichuan, China; 2.The Third Geological Brigade of Sichuan Province, Chengdu, Sichuan , China;
3.The Tenth Geological Brigade of Sichuan Province, Mianyang, Sichuan, China)

Abstract: This is an essay in the field of earth sciences. With the opening of a new round of mining
breakthrough strategic action, the search for key mineral resources such as lithium and rare earth is the core
and key to national energy resource security and is crucial to the development of the national economy,
national defense and strategic emerging industries. The profile measurement and comprehensive study of the
Lower Permian Liangshan Formation (P11) clay rock system in the Panzhihua area, Sichuan Province are
carried out. The key metals such as lithium, gallium and rare earth may come from the weathering products
of the underlying layer (ancient weathering crust), which are widely distributed in the area from Panzhihua to
Ya 'an. The aluminous clay rock of the Liangshan Formation, which is related to weathering, is a rich layer

of lithium, gallium and rare earth metals, which has good prospecting prospects.

Keywords: Earth Sciences; Lithium; Rare earth; Permian system; Liangshan formation; Panzhihua Area
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Expanded Continuous Test for Comprehensive Utilization of a Rare Earth
and Associated Fluorite Resources in Henan

Zhou Zheng, Ouyang Anni, Xiong Wenliang, Zhang Lijun, Chen Da, Lin Huijie
(Institute of Multipurpose Utilization of Mineral Resources, CAGS, Sichuan Rare Earth Technology
Innovation Center, Technical Innovation Center of Rare Earth Resources, China Geological Survey,

Chengdu, Sichuan, China)

Abstract: This is an essay in the field of mineral processing engineering. In this paper, a rare earth and
associated fluorite resource in Henan Province was studied. Based on the results of process mineralogy and
small beneficiation experiments, an extended continuous test with a capacity of 60 kg/h was carried out.
Through chemical analysis and AMICS microscopic identification, it was found that the content of REO and
CaF, was 1.53% and 18.22%, respectively. The target minerals for REO separation were hamartite and
parisite. The process of "mixed flotation - separation flotation of REO and fluorite " was used to recover
REO and fluorite from ores. On this basis, the extended continuous test was carried out, and finally obtained
the rare earth concentrate with REO grade of 52.54% and recovery rate of 51.15%, and the fluorite
concentrate with a CaF, grade of 94.76% and recovery rate of 60.80%. The concentrate product index was
good, and comprehensive recovery and utilization of REE associated fluorite were preliminarily realized. It
is helpful to provide technical support for the production of enterprises and provide a basis for the
comprehensive development and utilization of the same type of rare earth and co-associated resource
deposits.

Keywords: Mineral processing engineering; Rare earth; Fluorite; Beneficiation process; Comprehensive
utilization
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