. Lake Sci(#HFI), 2026, 38(4):000-000
DOI 10.18307/2026.0454
©2026 by Journal of Lake Sciences

7 e L B Rk RARSEHREIKBFANZE DM SISTSIEHIEER

AL T ebER 23 S X4 REFZ Y RALEL® IHLl E2E kel K
R THR A 23

(L HEF Y Clis) MERERE SRS, L 100083;

2. PRI = VR FUTT 1 A VIR AR VU SR B 095805, I 200087

3. LM BRI = VR ST (1 A VT B SR B35, JERE 100087

4. PERIEA LR A A, BT 859700)

BE E W BRSO P A BRI RS RO AR U A R A AR, AR, ROKERHTR 2 TR R
BN X HANERRI IR Z AT Z RG I o TERURAHE SR SR iR K S, H /K DU 4
(LD« B (B 47 (KO« # (Rb)  # (Cs) JNRHIE, R LUkt 1 BEARRT SO G ABFFUEIT 2 kmx2
km RECRAE, S5E K-SR, 00T T 2024 A e ARHT BRI R k7K H LiCl, BoOs. KClv RbO. CsO fI=FIRI4:
A GIEFI 7 TR, FFHRITT 2009-2024 4E11] LiCl, B,05. KCI & EEIAILIIKEIRE . B sazi: 2024 FlA
HEERHIIZK LICI. BoOs. KCIFHI& 844 620.07 mg/L. 44144 mg/L F15.12 g/L; T[4 F5E%, W2 (>30m) LiCl &
BERE (0-10m) $#27+ 7.50%, Rb,O. Cs,0 FUELE, IRIKEM SHEAER FERmK R, P b, HREHEER
IRAEEFFER LICI, KCI SiftX, TUlbiBsz sk mme GEIME 341 m®) MIMIRIEFAIL; RbO. Cs, (I F 25+
W B 5 AR NI o IR A BRI PRI TG 3R A S TRy SRR - PR sl S A A IR, T 4y R
B R RSN, SPIHIO: 82K SC- M 2 sl . 2009-2024 4EIR], LiCl. KCI A1 BOs S /35l I 21.87%. 24.81%F!

28.83%, UKJIIFL. SRAKIANFIBEAKNG & F BRI R . %22 TR & AL D Pa b vl e SOT R AR T R
AR, R E B P S MR I BT TS 75

JCHR: B SRR BOKERM: RIS PO A

Spatial distribution, dynamics and controlling factors of Lithium and other components
in the surface brine of Longmu Co deep salt lake in Tibet,China

Lai Lixing®, Ye Chuanyong®3Huang Sheng* Zhang Zhiyan?, Zhao Yuanyi?3,Wang Xinyuan',Cui Jinbao',Du
Guangxu?,Chen Qing*& Chen Wenxi??

(1;China University of Geosciences(BeiJing),BeiJing 100083,P.RChina

(2;Key Laboratory of Salt Lake and Environment , Institute of Mineral Resources, Chinese Academy of Geological Sciences,
Beijing 100037,P.R.China

(3;Observation and Research Station, Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing
100037,PR.China;

4:Xizang Guoneng Energy Mining Development Co., Ltd, Ngar 859700i, P.R.China)

#2025-07-26 WiFH;2025-10-23 ISUE ke -
BRI RSE A RIEB SR E A (2022QZKK0201), HEMFIRAINH (DD20230203601) EEA#H).
@ (E/F#%; E-mail:chuanyongye@163.com.



Abstract: Lithium, boron, and potassium are strategic critical minerals with irreplaceable roles in the global energy transition
and high-tech industries. However, the mechanisms underlying multi-element co-enrichment in deep-water salt lakes and the
driving factors of their dynamic changes remain poorly understood. As a typical high-altitude deep-water salt lake in Tibet,
Longmu Co Salt Lake is characterized by the enrichment of lithium (Li), boron (B), potassium (K), rubidium (Rb), and cesium
(Cs) in its brine, making it an ideal system for investigating these mechanisms. Based on 2 km>2 km grid sampling and
hydroclimatic modeling, this study analyzed the spatial distribution and vertical differentiation of LiCl, B.Os, KCI, Rb:0, and
Cs:0 in the surface brine of Longmu Co Salt Lake in 2024 and explored the drivers of LiCl, B-Os, and KCI content dynamics
from 2009 to 2024. The results indicated that in 2024, the average concentrations of LiCl, B-Os, and KCI in the brine were
620.07 mg/L, 441.44 mg/L, and 5.12 g/L, respectively. Significant vertical differentiation was observed, with LiCl content in the
deep layer (>30 m) being 7.50% higher than in the surface layer (010 m). Rb.O and Cs.O also showed synchronous
enrichment, primarily influenced by the thermocline barrier and anoxic conditions. Spatially, evaporative concentration led to
high-value zones of LiCl and KCI in the eastern part of the lake, while spring discharge (average annual flow 3.41 m%) diluted
concentrations in the northwest. The distribution of Rb.O and Cs. was mainly controlled by clay mineral adsorption and
hydrothermal inputs. Overall, elemental distribution in Longmu Co Salt Lake is driven by the tripartite coupling of
“high-altitude extreme climate — tectonic plate activity — hydrothermal processes,” with vertical differentiation governed by
physical barriers and planar differentiation shaped by hydrologic and topographic variability. From 2009 to 2024, the contents of
LiCl, KCI, and B.O: decreased by 21.87%, 24.81%, and 28.83%, respectively, largely due to glacier meltwater, spring inflow,
and precipitation recharge. The multi-element co-enrichment mechanism elucidated here provides a scientific basis for the
efficient development of salt lake resources in Tibet and holds strategic importance for reducing China’s dependence on
imported lithium resources.

Keywords: Lithium; salt lake brine; deep lake; Controlling factors; Longmu Co Salt Lake
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Fig.1: Tibet river system (a), Longmu Co mining area geology (b), and water depth contour map (c) (Figure a is modified from [14], and
Figure b is modified from [15]) (1.Holocene gray conglomerate;2.Paleocene gray thick-layer conglomerate;3.Miocene purplish-red
thick-layer conglomerate;4. Late Jurassic gray microcrystalline limestone, bioclastic limestone;5.Early Jurassic dark gray sand, gravel
microcrystalline limestone;6.Middle Permian feldspar quartz sandstone;7.Early Permian siltstone;8.Early Permian quartz
sandstone;9.Late Silurian gray, yellow conglomerate;10.Early Silurian gray, light yellow microcrystalline limestone;

11.Granodiorite;12.Dolerite;13.Lake;14.Fault;15.Spring water)
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Fig.2: Fieldwork site photos of Longmu Co Salt Lake (a-Fixed-depth brine sampling, b-Brine sample collection, c-Flooded salt pans
on the south side of Longmu Cosalt lake, d-Meteorological observation station on the south side of Longmu Co salt lake)
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Tab.1: Water Depth of Some Saline Lakes in Tibet
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2 pKIURE AL, FERIRE S SR IRA R (TDS,KCI A g/l A7 mg/L)
Tab.2 Sampling points, sample depths, and element content analysis results of brine (TDS, KCl in g/L, others in mg/L)

5 i R TDS Licl B203 KCl Rb20 Cs:0
35L-H1 1 158.36 662.61 459.11 531 10.73 1.04
35L 35L-H2 5 155.10 649.17 45235 5.24 11.43 111
35L-H4 13 153.65 632.07 447.20 5.14 10.93 107
35H-H1 1 194.41 624.14 44237 5.10 10.83 1.06
35H 35H-H2 5 153.20 639.40 449.77 5.18 10.32 1.00
35H-H4 128 157.90 647.34 456.86 531 10.81 1.04
31D-H1 1 155.79 649.17 455.25 5.22 10.89 1.06
31D 31D-H4 15 154.88 646.12 45654 531 11.00 1.06
31D-H6 22 152.18 622.30 436.90 5.08 11.13 1.08
31H-H1 1 154.93 630.24 44334 5.10 11.14 1.07
31H 31H-H5 20 147.94 641.85 44559 5.24 1052 1.01
31H-H10 43 154.04 662.61 465.87 5.35 11.02 107
31L-H1 1 148.48 633.30 448.49 5.24 10.76 1.04
31L 31L-H5 20 150.80 616.81 440.12 5.06 11.29 1.09
31L-H10 426 152.13 642.46 457.18 5.33 10.88 1.06
31P-H1 1 151.56 619.86 438.18 5.08 10.94 1.05
31P 31P-H4 15 142.81 647.34 454.28 5.22 10.72 1.03
31P-H8 35 157.34 641.24 458.79 5.16 10.92 1.04
27P-H1 1 150.25 643.68 45460 5.16 10.87 1.04
27P 27P-H4 15 140.90 643.07 470.70 5.24 10.77 1.04
27P-H8 35 151.58 648.56 461.37 5.33 12.27 116
27L-H1 1 146.22 632.69 45074 514 10.90 1.04
27L 27L-H8 35 152.21 654.67 468.77 5.37 11.42 1.09
27L-H16 72 158.85 681.54 484.22 5.62 1213 117
27H-H1 1 151.16 636.96 456.21 5.24 1111 1.06
27H 27H-H7 30 155.66 635.74 45976 531 11.39 1.09
27H-H14 62 159.72 646.73 462.01 5.25 10.93 1.04
27D-H1 1 152.22 589.69 42756 488 10.95 1.04
27D 27D-H8 35 154.35 623.52 451.71 5.20 11.18 1.07
27D-H15 70 152.76 652.84 463.30 531 11.36 1.08
23P-H1 1 156.12 636.96 440.44 5.16 1059 1.04
23P 23P-H2 5 149.30 657.72 453.96 531 10.86 1.06
23P-H3 13 153.72 641.24 44656 5.22 11.04 1.08
23L-H1 1 15214 616.81 44237 5.10 10.94 1.04
23L 23L-H7 30 152.44 628.41 449 45 5.20 11.33 1.08
23L-H14 64 155.79 630.24 455.25 5.27 1.7 113
23H-H1 1 147.90 628.41 44656 5.12 11.00 1.05
23H 23H-H7 30 159.23 616.81 447.84 512 11.54 110
23H-H14 64 153.81 649.17 46458 531 11.45 1.08



23D-H1 1 154.27 632.69 450.42 5.20 11.16 1.06

23D 23D-H7 30 158.55 609.78 436.90 5.05 11.06 1.05
23D-H14 61.7 152.69 632.69 451.71 5.16 11.06 1.05

19L-H1 1 152.27 611.31 440.76 5.08 10.95 1.04

191 19L-H5 20 151.00 602.03 434.32 5.01 11.26 1.07
19L-H10 44 150.44 646.73 457.82 5.29 11.28 1.07

15H-H1 1 145.17 596.90 43271 4.99 10.69 1.01

15H 15H-H2 5 146.50 609.17 436.57 5.05 10.90 1.04
15H-H3 9 153.27 609.54 433.68 5.06 11.50 1.09

15L-H1 1 148.74 602.64 434.32 497 11.38 1.08

151 15L-H5 20 156.06 610.58 438.83 5.08 10.50 1.00
15L-H10 45 162.73 652.23 462.97 531 11.84 114

15P-H1 1 138.80 541.51 396.65 451 9.97 0.95

15P 15P-H2 5 150.16 621.08 443.66 5.08 10.99 1.04
15P-H4 11 153.84 635.13 447.20 5.18 11.67 1.09

11P-H1 1 146.36 611.92 436.90 5.01 10.67 1.01

11P 11P-H3 10 151.86 616.81 441.73 5.06 11.36 1.07
11P-H5 18 154.80 617.42 441.08 5.05 11.26 1.06

11L-H1 1 150.91 623.52 443.01 5.08 10.92 1.03

110 11L-H5 20 161.95 616.20 439.79 5.06 11.64 1.09
11L-H9 38 167.96 647.95 462.97 5.25 11.64 1.10

11H-H1 1 164.28 599.89 434.96 4.99 11.02 1.04

11H 11H-H3 10 166.44 626.58 448.49 512 11.35 1.06
11H-H5 16 166.16 625.36 449.77 5.14 11.46 1.09

7H-H1 1 169.86 631.46 447.20 514 10.82 1.02

H TH-H2 5 157.13 646.12 458.47 5.29 11.82 111
TH-H4 142 157.54 637.57 452.99 5.25 11.16 1.06

7L-H1 1 154.58 604.04 431.75 4.95 11.25 1.06

7L 7L-H4 15 149.60 632.07 449.45 5.18 11.58 1.09
7L-H7 30 163.56 652.23 465.23 531 11.45 1.09

7P-H1 1 161.54 609.85 435.61 5.05 10.78 1.01

P 7P-H2 5 162.25 620.47 442.69 5.10 11.37 1.08
7P-H4 14 165.08 627.80 444,62 5.18 11.29 1.07

3P-H1 0.50 65.39 252.65 184.45 218 4.74 0.45

¥ 3P-H2 1 64.06 267.49 190.79 2.28 4.80 0.46

T BoOs R AL AL, LiCLKCI,Cs,0,Rb,0 Hi Lit. K*. Rb*. Cs*itH153]
32LiCI&E

AWK LICI P49 B 620.07mg/L, A&k Tolkia iz 300mg/LIRIfYy 2.07 £, & LIl 5t infr 150
mg/L [ 4.13 £, LA EIHIFH1E 630mg/L 1) 0.98 {524,

LiCl £E Im A& BN 267. 49-662. 61mg/L, “F-¥I{E A 605. 51mg/L, & & EIFKEE. 7 5n 4k
BTG 609. 17-657. 72mg/L, “F¥IMEA 634. T4mg/L, ZREGHR & 805 £ 30-35m &[N
609. 78-654. 6Tmg/L, “FHHE AN 634. 55mg/L, ZEEERAPEEE & BEH S .



LiCl 7E 0-10m & EVuFE N 252. 65-662. 61mg/L, “T-HJ&&E A 602. 40mg/L, 10-30m &EJLEN
602. 03-652. 23mg/L, “PHIEEN 629. 79mg/L, KT 30m =GN 623. 52-681. 54mg/L, “FHIEEN
647. 55mg/L, FEBIRFERINGIN, LiCl & 2L B inpiass.
33BO: B E

AWK B20s SRR IE 441.44mg/L, 2RI TS AL 400 mg/LIIf) 1.10 fi%, S SEIAA SR EL 1~
ME 970mg/L ) 0.46 124,

B20s7E 1m Ab 3 &Gy 190. 79-459. 11mg/L, “FHIE N 431. 21mg/L, &8 EIMPEKAR G 1E bm 4k
BrEVERN 436. 57-458. 4Tmg/L, TFHIMEA 448. 21mg/L, ZREBAPGACES & B8 . 78 30-35m Syt [y
436.90-468. 77mg/L, “FHIEA 455. 53mg/L, R RE -

B203 7F 0-10m &2 M 184. 45-459. 11mg/L, “FHIE& AN 428. 50mg/L, 10-30m &2 IEH K
434. 32-470. T0mg/L, “F-H1&E8 448. 35mg/L, KT 30m S EJGHE N 451. 71-484. 22mg/L, “FHIEEN
461. 90mg/L, FEAEIRFERINIIN, BoOs & &4 E LU ZBHHnmkash,
34KCI&E

S K KCI TR IE 5.129/L, RBAE DAL R IR 0.5%8) 1.03 %, & Ehiid A i Az 0.3%H)
171 1%, LSRRI T4 8.99g/L 11 0.57 524,

KC1 7E 1m 2 & 8B VEHAY 2. 29-5. 34g/L, “PHEN 4. 99g/L, EHEEIAEARILIL. 1€ n bEETE
[ 5. 09-5. 34g/L, “F¥MEN 5. 21g/L, PHALER& ERS . 1E 30-35m =T 5. 08-5. 40g/L, “PHA{H
4 5. 26g/L, ZREGERFIPUET G B .

KC1 7£ 0-10m & &EYu [N 2. 19-5. 34g/L, “FII&EN 4. 97g/L, 10-30m F &6 5. 05-5. 35g/L,
Y& RN 6. 21g/L, KT 30m &GN 5. 20-5. 65g/L, FI&EN 5. 34g/L, FEERERINEM, KC1
i B IZREIE IR
35R0 &

A7k RboO P EE 10.95mg/L, 2 PhssEh s~ T-35){H 5.78mg/LI(¥ 1.89 fix, 2EhlIAF ML 3
mg/L [#) 3.65 fif, FELEIAARERM T+ 11.56mg/L ) 0.95 524,

Rb,O 7£ 1m A& EVE A 4. 08-11. 38mg/L, “FIUEA 10. 64mg/L, & EIPUERE . 7F dm b5
VG 10, 32-11. 82mg/L, “PHME 11. 10mg/L, FEILE& EE . £ 30-35m & &R
10. 92-12. 27mg/L, “PIMEN 11. 40mg/L, Rl &R A, Al ERIK.

Rb,O 7F 0-10m & &6 A 4. 74-11. 82mg/L, “FHIE =R 428. 50mg/L, 10-30m & Eu[EA
10. 50-11. 67mg/L, “F¥J &8N 448. 35mg/L, KT 30m FEJEEDY 10. 90-12. 32mg/L, FHIEEA
461.90mg/L, BHAEVRFEERIIEM, Rb2O & RILHIZNHE &S
36Cs:0 5 E

AWK Cs20 “PHIREE 1.05mg/L, 2 ERWA S AL Img/LP3f 1.05 i, SRR F35(E
0.036mg/L 1) 29.17 f524,

Cs20 7E 1m A& A 0. 46-1. 08mg/L, “FIMEAN 1. 02mg/L, EEEIFIRAR. £ bn b & &EiE
[ 1. 00-1. 11mg/L, “F¥JMEN 1. 06mg/L, PUlLFAIAR G B & RS . 7F 30-35m &yt HEN
1.04-1. 16mg/L, “P¥MEN 1. 08mg/L, ZREaiber&Em, Pl Bk,

Cs2O 1E 0-10m & a2~ 0. 45-1. 11mg/L, P& 84 1. 01mg/L, 10-30m S G4 1. 00-1. 10mg/L,
SEHE RN 1. 0Tmg/L, KT 30m S &RYEHDNY 1. 04-1. 17mg/L, P& 8N 1. 09mg/L, BEEIREHIEIN,
Cs20 i 2 ULHZETE M

4 g
41 RS EESRSIREHF

T A SR BT 7K LiCl, B2Os. KCl. Rb:0. Cs:0 54073 13 B2 7 SR 2 K E 445 (&
3-E8) . BE/AKEIEM, LiCl. B:Osv KCl. Rb:0. Cs:0 KRR R FT . £EKK (0-10m) £



P 3 AR 3 4 LiCI & EalLkr(a b, o) (L #ibL, 2: LiCI& &, 3: HIfgis, 4% &E/F 610mg/L,
5. SEAT 610-640mg/L,6: FE AT 640mg/L, 7-EEFHR)

Fig.3 Isoline maps of LiCl content in three profiles of Longmu Co salt lake(a, b,

C

4 JEARHEERH 3 ZHT B203 FESHELM (@ b, o)L KL, 2:B,0; ¥, 3HlMgS, 458 /NT 440mg/L,
58T 440-460mg/L6: 75 T 460mg/L, 7R IR)
Fig.4 Isoline maps of B203 content in three profiles of Longmu Co salt lake(a, b, c)(
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& 5 JeASEER 3 455 KCI & B2MELL K@, b, o)L sif, 2KCl &8, 3:HH%wS, 448/ 5.20g/L,
54BN 5.20-5.350/L6- 5 B KT 5.350/L, 7 EAR)

Fig. 5 Isoline maps of KCI content in three profiles of Longmu Co salt lake(a, b, )
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V1 6 A b 3 41T Rb,O 7 BAFIELLIEI(, b, (LA, 2R,0 7k, 3HITGi, 497/ F 11.20mglL,
5 AT 11.20-11.60 mg/L6: 5 EA T 11.60mg/L, 74 B FHR)

Fig.6 Isoline maps of Rb,O content in three profiles of Longmu Co salt lake(a, b, )

7 JeAKHERN 3 2l Cs20 SHAHEL (@, b, c)(Limifl, 2:Cs,0 &k, gy, 475/ T 1.06 (mg/L) ,
5. & EN 1.06-1.10mg/L 65 B AT 1.10mg/L, 754 EAIR)
Fig.7 Isoline maps of Cs20 content in three profiles of Longmu Co salt lake(a, b, ¢)(1. Sampling point,2. Cs:O content,3. Profile
number,4. Content less than 1.06 mg/L,5. Content(1.06-1.10mg/L),6. Content greater than 1.10 mg/L.7. content limit)

ARG (>30m) H) LiCl & & 602.40 mg/L F+Z 647.55 mg/L, ##iE 7.50%; B203. KCI. Rb,O fl Cs:0
I35 428.50 mg/L. 4.97 g/L. 10.63 mg/L. 1.01 mg/L 4% 461.90 mg/L.5.34 g/L. 11.41 mg/L. 1.09 mg/L
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KFHAE, TG SEEE EK R 225, P IRIRERZ R SRS E . ARRE I EREE M
2R EBEERING, BT OREM S ZEERER, BB T B EARERIRS, AR SR
TR B8 OKZ N EZH TR R L EAROR, RPN RERITEE -

IR TR (TDS>100 g/L) 3% PRIV S &, IRIREMI B, BISSAHL 2
COFKRFZRIPLAN, BEMYERF pH T3, X Py /KA ELRAE (TDS<0.2 g/L) JRJZ 4T 15 6.5 mg/LPl,
FEARKE SR SRR S A T e E, W] R S B R S R AR

% 3 AR LR 2024 4ERFVRRE 7K LiCl. ByOs. KCI (g/L) + RbO. Cs,0 HEHSii (mg/L)
Tab.3. Statistics of LiCl, B-0s, KCl (g/L), Rb20, Cs.0 Content in Brine at Different Depths of Longmu Co salt lake in 2024 (mg/L)

_ Licl B:0s Kcl Rb,0 Cs:0
R \ - - PR
iﬁ! e e R liL He liL e L‘A N
/m b Py b T FieAE| b FieAE| #
¥ ¥ )
xZ 252.65-662 602. 184.45-459 428. 2.19-5. 49 474-118 106 0.45-1 1.0
0-10 36
K 61 40 11 50 34 7 2 3 1 1
030 thEik 602.03-652  629.  434.32-470 448, 5055, 52 1050-11. 111 1001 1.0 »
1 -
7K 23 79 .70 35 35 1 67 7 10 7
R 623.52-681 647. 451.71-484 461. 5.20-5. 53 109-123 114 1.04-1. 1.0
>30 15
7K .54 55 22 90 65 4 2 1 17 9
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Fig. 9 Cluster Analysis Dendrogram

42242, M. 47 AEEELMIMIZR /K LiCl. B:0sy KC1 HIFIMF EIEZH P ZER (B 10) .
LiCl FEfEREBEHLX I (662. 61 mg/L) HFHHRIRKIMAX (604. 04 mg/L) 1 9. 7%, ZRESIFIEMWIX 7
RIEERE T, TR R KBNSk MivaALEsZ Rk MR GRS 3. 41w’ /s, ™ 6RE<0. 5 g/L)
SO, BOsffI AR BN VE AL RE (484. 22 mg/L) EVERIRMA (184.45 mg/L) HIEEEXTLL, LK
NIBRZREYIMK. KCl SEERE (5.65g/L) BARILHES (4.89 ¢/L) & 15. 5%, —HTHRMEAHK
H RGN BV S SRR, A — A TR X ORI B E> 15 KD (ke hiiil. R T
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Fig.10 Distribution of lithium, boron, potassium, rubidium, and cesium in Longmu Co Salt Lake at depths of 1, 5, and 30 m.
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FH LI ST RIE ARG = e SR i AR FLATHR SR PG (R I, R RIRAAIE AR Ak
TSR EEFNT,  RBAZR ) e AR 3 AZ O L o AR N\ I8 I SR K R B FH 4101 7 2R B
3% ML AR NI F 7K i B I TR R e R AL R
4.2.3 Bk AREEERIIEN (Rb0) | 4 (Cs:0) HIFMZr 7 R2IEE WA E AN (B 10) , HIKSIL
HSEL M. PSS TRAAEARRZE R . Rb0 B RIEARFHRHHTAIEE 12. 32 mg/L, BPEILH (10. 31
mg/L) 7 19. 5%, FEZEFARE LT Y (BRI, A FEREMERI . Rb.0. Cs:0 IR EX &
FEPTRARIEM AT (10> » HfE2BEE EHRR, ntHaRRPRE ZXHaiT
{EF NNW [RIi%E F1 5 NEE B34 F2 fOsiCEfer (B 1b) , IS sh AR Limieft 7 RirmiE,
T AC X FT AL FIBE AT T4 A, CAIR B HRARS™™, X — XIS SR & i 2Lim i
ISR AR E IR T SR ARSI, A RS, R
FE BB TR E S

HIEA R SRS 5RH $610 5 TR AR i R TR, (G L it
RO HIRFEAR T, MPaALEBIRAKANE (CEIRER 3.41 mPB) JEITARRR RN BRAR s /KR T . SFLATHRRK
IR, A IR K BE R ) 43 R T T R, P RN R

U, 45 T DR R I AL LB ZEAT NS . AT LICL B20s R R -1 & 1%,
Rb20 Fl Cs:0 B4 58 22 A5 - F I RIAE T . 6 H0 9% Rb* . Cs*HOmam A AR DT ki 7K
TR E AR, TERED R X R SeTiERd,

43 EFEMEST R SREIE R

2009 4 LiCl. B03. KCl &&/435y 793.66 mg/L. 620.23 mg/L. 6806.16 mg/L[5], 2009-2024 4
6], JeAHEERWIHAR XK LiCI. B20s. KCI 15 540 7 R R4 21.87%. 28.83%#FH 24.81% (& 11) .
TeAE ER IR RN, 2009 AEERWAFIKIR 27 m, AR 100.91 Km? , /KMAARFRZ) 2.72X 10°
m* 18], 2024 FTHKE 3401 m, TAR 110.76 Km?, /KARGAFRZ) 3.77X10°m° o $iEibit B, KRR
HmESh 1.04X10°m?, ARUEINE 53 H2h 38.27%.

B b, A KRR, 4o RS N RRIEE LN 38.27%. $ZIHH, LiCl. B20s. KCI
FGE BN IR ZEZ) 489.06 mg/L. 382.47 mg/L. 4205.87 mg/L. SR, 2024 fESZBRASSEHA
620.07 mg/L. 441.44 mg/L. 5120 mg/L, SERR& & TREE A58 21.87%. 28.83%. 24.81%, KT
BB

JRUE 2009 - 2024 FERIFE ARG SR KK LICI B20s 5 KCI Sk 2 Fitass, HEHRESE
HISLIUER, X —FP G 8 “ IR R = TR XK ISR T AR LA LIiCI i,
HEEAE BT, RARFEE TSR RRIRSN NIRRTk (+38.27%) M8 THEMRE (-21.87%
- -28.83%) KRN EHEEAZ, FEALERREK R 341 m® - sL) {ENEEINATR, HAGS
H—mBIRER Lits B:0s5 K, TEH R I RN TR RSN VI, I RAR T ARG R E X IR
RMEIHIR. XRITESFEERIRG S, KRR S INTE B RS TS VRS 0T, AR
ERHIE RS “ZRIRGERY” 0] “SARIRBIIIY R-TETAMARLY” TR =

KPR HER SRR ER 2GR BT, W5k & K NS 2 AR R R
[F] AR08, S AR E S s RT3 (04°C/10a) 3w T 2R/, K a3 ke,
TSR AN LB (<05 g/L) , MDA .. REZERE LTRRgEER, Hit
IKEGBEACNFIER 5K LT T RRERUN . TG H FRIR 22 5 TR AAT R e i), LICH VA gL
KT KCl, FERBHEEZE RILFEH, KCI 2 IR s /K iiiE SR, TR HR - 4247y B A 7, 25 7E°C
T, FEESEEKPYT YRR YCN: Ak, BBy, LAEA . BSERA . Yem AR
TbU8l i B pi /K 8 R AR, B2Os i FIEm N3, KCIIRZ, LiClIHi&. LilE A58t
M ERENTS, BRSBTS BaOs MERRIESAE N A AR SRR 0, B2k T kg
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K24 0.02155g/L, FIF “C X IRAHS #hibfi ik i I 5 #dfs v 8850-4170aBPEY, #7185 433 LiCl
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Fig.11 Dynamic changes in surface brine content of Longmu Co salt lake
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Table 4 Salt Lake Replenishment and Salt Lake Content
: 27K mg/L 7K g/L ‘
s AR - - SR
LiCl  B,Os KClI LiCl  B,Os KClI
1 A 225 115 4116 0620 0441 5118 V'
2 MR 2544 4878 12075 1152 0831 5118 LSS, 20255 3kgeak, 2013
3 FRKEE 5.64 14 6341 408 1282 10505 HEE, 2002; 2 H%, 2022
4 i R 0054 7.7 3743 1608 2529  4.966 B 12%,2013
5 HLAFESHW 6.6 61 4775 7188 746  66.315 EER, 2015
6 FLATHBI LA 6 31 1528 384 555  39.957 EER, 2015
7 e 582 445 43357 2226 252  17.018 fHESE, 2013; #fEFVKSE, 2016;

1) LiCl, KCI fiLi+ K554k,
5 &5

(1) JeAREE IR /K e R4 (LICl. B:Osv KCI. Rb:0. Cs:0) HIHIHIE > i S L
B 5 R 5T 5 FARFIE - 2024 EMIALE SR I, LiCl T3 58 620.07 mg/L, B.0s4 441.44mg/L
KCI 45.12 g/L, Rb.0 4 10.95mg/L, Cs:0 4y 1.05mg/L, HIEE|TAVFF R L.

(2) A TR, LiCl SEMERE 602.40 mg/L B ZEK)E 647.55 mg/L (J4IE 7.5%) , Rb0
A Cs20 RSB E4E, IRZBIMES ML 11.41 mg/L A1 1.09 mg/L. A 4355 ) 32 38 phy iR B 2 SR RO B S 5
5, HKERSE FFERS, B3 Lt Rb*. Cs"FMIlE

(3) THAR L, ZRESHEH R 28 AR A LiCl (6620mg/L) AIKCI (5.65g/L) #We4aH:, M
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mg/L) .

(4) 2009—2024 i8], JEAHEER MR /K LICl. B20s. KCI HITH45 &5 A % T 21.87%.
28.839%F11 24.81%. X —ILG F B ASMER A IRB) I AN AR S MR (b I P 22 B SR R . bR gy
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