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LITHIUM ENRICHMENT IN THE CLAY ROCKS OF LIANGSHAN FORMATION AND
PROSPECTING PREDICTION IN CENTRAL YUNNAN PROVINCE

CHEN Xi, TIAN Ying-gui, CHENG Jia-long, LI Wei-zhong, GENG Qi-wei, JIANG Jia-ming, LI Hao, WU Fan
Yunnan Institute of Geology and Mineral Exploration, Kunming 650051, China

Abstract: The Li-rich clay rocks of Middle Permian Liangshan Formation in central Yunnan Province are distributed in
the mudflat zone of estuary and coastal plain swamp area on the east side of central Yunnan archicontinent during
Liangshan Period. The clay rocks of Liangshan Formation are composed of four lithologic types, including gray-greyish
brown ferric bauxite rock, grayish white-red kaolinite clay rock, gray-greyish green clay rock, and gray black-black
hydromica carbonaceous clay rock. It is found that the paleogeographical environment of brackish water transition to
saline water, weak oxidation-reduction, low energy and limited retention is conducive to the formation of Li-rich clay
rocks. Under the stable tectonic environment and the condition of warm-humid paleoclimate and hilly paleoterrain, the
Cambrian-Devonian magnesian carbonate rocks in central Yunnan archicontinent form the Li-rich clay by secondary
weathering, and then Li-rich clay rocks through transport and sedimentation. Dongchuan-Fumin of Kunming, Hongta-
Jianshui of Yuxi and Yongsheng-Ninglang of Lijiang are prospect areas for Li-rich clay rocks.
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PRGNS HARRR KB mIAH HOKEA BB A R KA KSR LiO
BT4-R1 YROCRIN CFeL R ) 41 483 24.9 7.6 / 15.1 / / 0.2751
BT35-R3  fL4Lfd JKEOP/KAZESIS AR LA 193 58.9 8.6 55 / 7.7 / / 0.3808
BT36-R3 DOR O TARER PR o 13.2 23.8 / 6.2 / 20.9 18,5 174 0.2293
BT39-R3 BEERIUK o B R A 89.6 / / 6.2 / 4.2 / / 0.251
BT41-R2 IKERELL AR R R LA 92.7 / / 5.1 / 2.2 / / 0.289
BT41-R4 ROBRBUK = BRI A3 1A 31.4 62.8 / 3.7 / 2.1 / / 0.4138
BT41-R5 AT SIS AR LA 58.1 263 / 6.1 6.3 3.2 / / 0.4787
BT43-R1 IR - TLRER 1 12.7 25.2 24.2 4.9 / 3.1 / 29.9 0.317
BB+ 1 PR E VR B B P R I B A 0, 2021-06. B B 2 %.
FRHE IR S5 FR B A 0, (ELS SR8 o 7R A .
NilCo<s%. JRMFFEE s NilCo /1T 5%-T%. 1. ! o !
UGG NiCoxTo0, WIERHASECHIA). ol o3
WL @B A A T SRR, BT L | L " i
AR, HEMPUh X A R R S = L Ry
SRR TURUER B, B I B B B Ni ol [P4® 8% a :
Li0 5 AR (B 3) 320, ik 2 ok —Jaik 57 P ik
Bw AR AR B4R, Ni it 20%-25%, Jaiok L —

(BEAD TR Ni 25%~40% , Fy 287K G Rk 32 5 AR ) UL
5 Ni>40% , MoK CEEAD DU 8 R th &4

1.6
o |
L& @ o
- L
[
i - o3
E & 4
o o3 |® | Fa -5
= s UI ® 6
0.2 & &
o O gh:” i ® 7
.58 &, " ° 4 o
o 108 BB b
i 5 7 10 15 i 25 1
NiCa

K2 NilCo Fi UM 'T Li0 i AHSCHK
Fig. 2 Correlation between Ni/Co ratio and Li,0 content
1—8k i (ferruginous rock); 2— & ¥4 - (§) “A (iron-containing
bauxite rock ); 3—448 % 1A (ferrallitic clay rock); 4—Ek A%+
% (kaolinite clay rock); 5—H Jii I %5 (carbonaceous mudstone); 6—7#
21 8 &k i R %5 (maroon ferruginous mudstone); 7—Y& Ji Ky b &

(pelitic siltstone )

K3 Ni 5 Li,0 F R
Fig. 3  Correlation between Ni and Li,O contents
1—4k %5 (ferruginous rock); 2—& #48 - (") & (iron-containing
bauxite rock); 3—44A % & (ferrallitic clay rock); 4—mId G %1
*# (kaolinite clay rock); 5—Tk it ¢ & (carbonaceous mudstone); 6—#
41 8 % Ji I %+ (Maroon ferruginous mudstone); 7—I8 i Ky B #
(pelitic siltstone )
CRINZH FSOARTORR eyl DX RS Ay e bl 22 AR
UL BROCRAE R BUK 1M JBOKFE A | 55 A —IE I
X B S E k.
14 MARIEHE . MIE5ETES IFE
ZHEHNG L SUUBEAE S A B S U
Hhh X PR LA e RS2 VL i PR TR
ARSI, SRS T A K DX i T
TR FFIURR IR T (18] 4). BET] 78 T A
e, FITIE N R T R —ARE WO, T OSSR 2,
PR REALAIG T LV PR X R BB RS o ik



http://www.fineprint.cn

708 oo B

5 ® W 2023 4

B (5 ) s GBI A R L E R s BRI
HADUR, e PR A DU A R B R 2
i DX R B Y IR AR O, 9 R Ry R
YR B BRBUE— & R L (7)) i — ml £ B s (B
AR RIS ) S PR oa RS A O
A HOTR AR L OB R T B AR
Fres Wha PR B R SRR

PR SRR etk Rl IR C R )
([ 5). BRBAE i B I P wle o) 118 a0 2 R bty

O3, AR UIRY, HLE B R . ORI
Li,0 &1 0.02%~0.10% , #5345 1 0.07%. & 84R
QT ADF =¥ VA R 7 I (T s = B =11 G T U bzt 6] BT 1Y
IRBE 7 F AT oS, LA - SR 254 SR TR
A FE S AT, L0 & 0.03%~0.22%, “F1
i 0.14%, B F R E EWE LA M AR LA
22 LU S A5 18 D0 Al — SR S5, T2 A T
TREE SR PR, 1,0 & 0.04%~0.18%, “F-3
T 0.13%, & FEW LR AR A BN

g -] B [ B E5 =9+ B
B o

mmwm%§\/ :wﬁw&wm;n . B [0 [Ez]e [FHn e
A Y e -

e '. S feme] s [ea]0e [opm]os [en]e [ ] [e—] s

W G Y o :

i

CPm

B4 bR X St L AT 1 P 5 Vi VR P T SR OB A Ty b3 ]
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Fig. 5 Profile showing vertical lithological changes and sedimentary environment of Li-rich clay rocks
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Fig. 6  Sketch of Li-enrichment model of clay rocks in Liangshan Formation, central Yunnan Province
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