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Fig.1 Sedimentary facies and palaeogeographic map of the fourth memb:r of the Middle

Triassic Leikoupo Formation on the Upper Yangtze platform
1=old land; 2=gypsum basin; 3=halite basin; 4=’anbydrock; 5=halite rock; 6=polyhalite
rock; 7=dolostone; §=isopachous map of the strata; I=Chengdu halite basiny T =Nanchong
halite basin; ¥ =Yanyuan halite basin (tectonically restored); SC=siliciclastic coastal plain; RP

=restricted marine (carbonate) platform; OP=open marine (carbonate) platform
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Table 1 Chemical compouti‘ions of the high-grade brine in the Sichuan Basin (in g/L)

M B® F A2 &%

Ca?+

K+ Na* Mg+ Se2+ Li+ Rb* Cs™
53. 267 96. 789 3.630 3.166 0. 166 0.090 - 0.037 0. 003
M E F 4 4%

Cl- S04 HCOs Br- - B,0#~ 14 3 B,Os
210. 084 1. 394 1. 129 2.533 0. 038 17. 925 377.268 16. 079

2.2 ARUEFEBER
C o PRERAE (1983 WE K ELL 25 Cﬁﬁ%k%ﬁﬁ%ﬁﬂ&%“ﬁ%m%ﬁfﬁﬂ
RO AR ET AR FEAR S EKER TR HTHLGR 2), THENE LA
mT—REA.

OB KT BN Br & &, (UL KRG HEM NN R ER K SRR
W, 53. 27g/L ER B TR AKBREN RN K TR EEFBKERINE Y AIER
FETBN B . BAEEA NN HH K &R,

OMBKRBHBEHRR EXRNAU &3
BRYrBLZ AT K™ Br- & B A B3 2

D ABEMET EK K B B5iEAILE

Table 3 Comparison of K* and Br~ contents

BREV RKFEM M IFAAE, Sk
LA RNBEMHE EHEAKK EEHE
2.131 1%, T Br UM 0. 444 {5 (3 3).

(317 .B** \Li* J Rb™ % 2 43 KA #F K ¥
BB ARAENE, HBSEES A
0. 4mg/L, 1077.83mg/L. 45.24mg/L M
Tmg/LMET WAKEZRENBERS,
5 4 Bk 95. 95.4. 64.1. 99 1 5. 36 (F

4, TRZET KBRS KERENBRER
&1 .B°* Li* \Rb*" S HHA.

in the high-grade brine from the Sichuan Basin

‘with those in

sea water

7 H K*(g/L) Br(g/L)
VeI $E e 3 W Bk 53. 267 2.533
ok EHEARMBE 16200 2. 959
? BRI BENER 25. 000 5. 691
O K /BRI B 3.288 0. 856
WERK/BREN B 2.131 0. 444

F4 BUYNKFRASESSARESELR (B A mg/L)

Table 4 Comparison of useful components in the high-grade brine with those in sea water (in mg/L)

o H - B+ Li+ Rb*
R mv Kk 38.38 4994. 00 89. 80 37. 50
Bk REIE 0.4* 1077. 83 45.24 7.00
M oE K # 95. 95 4.64 1.98 5.36

* RREFEBEKSCROFLBEERBEKRRIN
(OMg™ il SO FRMMW KRN BRE, BF LRSS . EXET €K

Mg #1 SO~
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x5 BYEAPCa Mg .S0{ HCO; R 5HAXAMBIL (&M e/L)
Table 5 Compnrison of Ca** ,Mg**,S0{™ and HCO; contents in the high-grade brine with
those of sea water in the aragonite stage (in g/L)

) H Mg+ S0§- Ca* HCOy
BV AKX 3. 166 1.394 3.630 1.13
Bk aRRNE 3. 820 7.960 1.130 0.14
i1 #l : 0.83 0.18 3.21 8. 07

M LR3I, BT WK AN SWKFER MR, HMEXR, B9 0KR
ERTLE EF EHME SIS MEAS R ARBRRURLS ERRRRE S
H. BOENZET &KSBALBKERRR, EHIERH b & B ARGER.

2.3 FKIUMIRILFHBITERY

B R RIS E R B R WK E RPN B R RE, 2 H5 TR 6.7 b
TR, ZEF HAFH K » 10°/CLLK/Br.n(Na+k)/nCl #l B,O, » 10°/Cl 45 1F & ¥y i%
T K& W B, T nMg/nCL.SO, « 10*/Cl £ R B NE R T K S REN B, th Rt
BRKREE A RBRAR, MR R RS A A B9 &K+ Br » 10°/Cl.nNa/
nK RREFEBKKRBEEMIER TR HAE, T Cl/Br.Ca/St R E FHEFLE
B RA{E, BB T 3 0 7K A M X IR o o T R 0K X R R B A

¥6 MIZABFHET IKRSREEREREN BRAERA PR ERKELE R

Table 6 Comparison of hydrogeochemical cocfficients for the high-grade brine in the Sichuan Basin
with those for sea water from the Yellow Sca in different concentration stages

LA SRTUS ST 4 K Cl  nNa n(Na+K)n(—-Mg) SO, * 10? B0 + 10°
(g/L) Cl Cl Cl Br Br nCl nCl K - cr C

Ffa#Kk  32.00 3.48  10.40 5.37 287.38 0.87 0.89  0.20  49.47 13.81  0.80

A FFH5 148.40 3.43 17.06 4.97 290.99 0.86 0.86  0.20  .55.52  14.08 0. 67
x M 237.80 3.50 18.91 5.41 286.04 0.78 0.79  0.20 45.77° 11.07 1.06
G FME 348.90 3.55_  16.34 4.60 281.66 0.93 0.93  0.20 63.04  20.20 0. 82
i

PR 332.85 3.99 47.90 12.02 250.85 0.81 0.82 0.21 18. 82 10. 78 0. 817

] JrEe - 340.95 6.41 78.98 712-3_1 155.85 0.69 0.76 0. 36 9.71 17. 60 1.88

ik P 396.76 15.65 B85.70 5.48 63.89 0.34 0.42 0. 91 4. 43 44.70 3. 46

WHIAM  459.20 22.94 100.78 4.39 43.59 0.074 0.117 1.06 0.81 29.83 5. 60
WEAMHE  532.34 26.31 2.8 0.11 38.00 0.0068 0.0098 0.94 2.64 10. 80 6.53
- KEBAWM 539.16 34.68  2.18  0.06 28.84 0.0081 0.0101 1.13 4.12 15.05 10. 36

WO XK  377.27 12.06 253.57 21.03 82.94 0.71 0.94  0.04 3.09 0. 66 76.54

ErTrea 0-951 0.771 2.959 3.838 1.298 2.088 2.238 0.044  0.698  0.015  22.12
EHAHR

B IR BRERAE (198 DIROK KB TR KR I BT R

3 EVEARESN
WTFEAREEFAAEMBERNARE, AR ERSHMEEFIAR )| -
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HEY RANERMT K, L TFHREH ARG, AZHAKREEKEBEH. HEBKH
WS, 2 AL EYEEHERNEMEE, EXAENA&SER—F., BXMZ
B K EE—FIT.
3.1 @AKETRAAIRK

BV RAMEIERERBAAFTZESTOBRANBR(TION—EBHBREREAME
EEEBERE . AR FEIAEEOARNIMDRAS ER LB FEUE . PG
K B TG R B, F IR PR RIEE R TE U T4 0 3R T e R A i 2 A9 s K IR AL U
K, ARSI RFRERAFKCKRGEEIERIEN B, KoL 370g/L, ¥
BLWEKBAEREXH R nNa/nCl 1 Cl/Br BiXf R R AR XAREE. & nNa/nCla0.
87.Cl/Br==300 B}, p 7K X IE % 8 K45 £ 1 3 ; 24 nNa/nCI>0. 86-—0. 99,Cl/Br>1200—
12000 RE KA, M KK 55 RE WA X, MIXEY 197K nNa/nCl 24 0.17,Cl/Br 2} 82. 94,
B 2 97 9% B 7K A DUARRAE R 7K, TR T I L DU RR K T AE TSR BB 7)o

3.2 WAERRETRER F7 #RNEARANERRENRYEAE
Mg ARSHA K Br \B¥ ‘Lir+ & Tabel 7 Modal table of the coefficients for recognition
gﬂﬁ%ﬁ*ﬂﬂ(ﬁi FHBREARAS . ELD of brine genesis and metamorphism intensity
PUBUK M 22 RN TE 12 A ko oNa/Cl i/
R BB LB AR R I oy Ry HRRER Ak 011 82, 94
HILWREK 0. 87—0. 99 1200—12000

. RETAKSHTOEREN waman e T
o, AT &R B Ho A RKIIE S, VR R 8K <0.87 <300
BHBILE 1.5—21.3 ZIE (£ 8), B fEamS Qs
ET HARERERERERE R,

MERR,ZEV KK nNa/nCl %8 BYRAkS58REIREZASSEXER (mg/L)
& 0.71,Cl /Br 3% 82. 94,4y 3]iz /s F Table 8 Comparison of stable component contents in the

0.87 #1300, ZM RN, BRIE high-grade brine with those in black brines

KA REFRER, XWESERT from Zigong, Sichuan (in g/L)

RET RN TEERER. W H B~ - BOy Lt Kt
3.3 EAKEIRESFILIST FHEe K 2533 38.38 16079  89.8 53270

Bl AP EREAN BEH HREXBE  725% 16+ 2300+ 60+ 2500%
g2 ﬁi%}%'ﬁttﬁﬂj] 1. 50—6. QQ,WUE wE A 3.49 2.43 6. 99 1.50  21.31
K BRE L 21. 31, FESE
SR R A KR AL AR G R WA L, B O B OF b1 iR 4R IE .

3.3.1 ®@APK-10/ClFK/Br FERKFES,M Br + 10°/Cl R{K, RE S P ESF
BHEX

K -« 10°/CI.K/Br fi Br » 10°/Cl Z¥HDIFARGA N R AR AWM R (ES LK 6),{Hi%
O KK - 103/CL#1 K/Br 9§ R 5054 W&, 1 Br - 10°/ClL &#HRE, BT AR AA B
%. BEATLEHSEAEH RGN B A HHET R, BV @KPH K 10°/CLM K/
Br &4 FIH 5 2. 96 A1 3. 84 £%, 7 Br » 10°/CL {2 0. 77 f5 (K 9). BEIK MR KIK
@it FAL IR IRIFEANTE BRI T Y, MR UGB EANTAY &EH. |
FRFEBBBANS AP GLE AT LA RSO LRNRARELREB P




18 Oy @

FRAL . HEATIZET &K Br « 10°/CLR{E, T K « 10°/Cl 1 K/Br RERE.E5&
PR W E YR,
#9 BEYEAN K- 10°/Cl.K/Br.Br - 10°/Cl 55K BHiEM B L &
Table 9 Comparison of K « 10°/CI,K/Br and Br » 10°/Cl for the high-grade brine

with those for sea water in the epsomite stage

i B T 1L gr/L) K+ 10°/Cl K/Br Br » 10%/Cl

BV RK 377.27 253.57 21.03 12.06
WKER VIR B 396. 76 85. 70 5.48 15. 67
H L] 0. 95 2. 96 3.84 0.77

' FHET EKHN K - 10°/CL A K/Br R ENOKILEL B K - 10°/CL 1 K/Br
KAL), TRHEESRUENME L AW REE, MEEWL L FKEGKSHEX,
R R D o K R A E ARG Eh I IR AR AE .

KB o, 0 W mARGREERRRRSIARELEA
25 o2 Tt (DMK AR BB NMAEELRF K/Br R

1 K - 107/C1 ZBML GE E B ST IR IR
2t v oo LM BRIBAEIE, CHAMP AT R EYOR (%

)0, 3t BB 2 B 1% IR BT 4R 9%, 1972 5, P. 39—40

B 17 RE 18 (DR A - Fe oA AR 13

15} J150 # K/Br 25 MK « 10°/CI1E

» Fig. 2 Curves showing the variations in the K/Cl
and K/Br coefficients for sea water in the

100 concentraiton stages Note that (1) Curves A and B

represent the curves for K/Br and K « 10°/Cl

594 © 150 coelficients, respectively, and (2) the projected points
:;g « and . represent the K/Br and K « 10°/Cl
a
B R ‘fg coefficients for samples Nos. 1—3
1 1 1 L e
50 100 150 200 Cig/Kg

3.3.2 WY EKS RbHHREREBCESER
WU EK Ro* & 879,34 37. Smg/L SMDK R AR GREE BT BL A £ 0. 11—7. Omg/L
BERB (BAF ). RO K WFTHBATE, 5HIIN 1. 494 1 1. 334, kA2 3 oA
. Rb*7E B R A ATE RS BB T LA BSBR I (907 R e K HEAGFRET- 00 88 16 . IR
| KR RO MRS S KT MR AR SRR IO R R T AR 5 67 sk
WA,
3.3.3 BYXXK$Br- 103/C1‘n(%Mg)/nCl‘nNa/Cl\K + 10°/Cl 1 K/Br R # EEH b
e LTS UE SRS S
5 E 41 B S0 AL 26 K B B BB BT K K R R Br + 10°/Clun (5 M)/l
nNa/CIK + 10°/C1 # K/Br % 5 5049 B 40 5 110 F94 Ve 22 1 5 Wi 5/ SO0 29K
B 08 K SR T S I LR B4R AR IR K 2 R ARK (R 100, BT B 0" B KB I
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Table 10 Comparison of hydrogeochemical coefficients for the high-grade brine with

those for the brines of different origins abroad

Ot '
X ) ( /klj!; Br + 10}/Cl n(%Mg)/nCl nNa/nCl K- 10%/Cl K/Br K(g/L)
g

PugliE 3.:h-Sat P 4 377.27 12.06 0. 04 0.71 253. 57 21.03 53. 27

BWR%® 324. 00 0.4—6.62 0.006—0.2 0.53—0.97 24.4—294.6 44.5—61.4 3. 87
B ERK
HIE®E  379.50 8.8 0. 48 0. 43 147.00 - 16.7 17.37

FRBELTERAK 310418 22.7—67.6 0.77—0.88 0.09—0.16 63.8—117.0 1.3—2.0 16.36—30.53

GAaLER, ZEVRKNARERMFRERESRE, RIRT X R A XGRS
BRGRATEASHRRAR, BRI EENREFT I EAREUNE—LHER.

4 BV &KL RALH AT

EFARKMET WK BEEGRPVAR M OLE BRENELIERRIR T B L
BULTE A SURAKER A TREH AR RS, TR LZHE B ERK-MEEEEE Y
B AERE SR, 2 SRE KBS SRR KRR R RS, SIEREE
BREET T KR, FRAFRLERET K.

4.1 AENBERET BT DRHERER

T UUBUKE #3E AR AR A RS . E T H BRI b F 4 —#K-th 44
FVHEER, AP UFARIFERRBEN KSR AR LRLTHBENY GXE T KK
EAMAEAN SRAMKARRBEE, EXARXMIEFMENE, X5 T.. S ZH @K
RILBHEFERELIYE S AE 2,

4.2 REBEMBREVIXKEMEANEENE

B UK R R ER ERARBE R G M EEBRREGAE N, THRARY
DRGEEFBEAE. ERYPGEEHFET , —J7m 8 FIRK R BRE A AW s, 1
WATHENREMBREATNEREELERLN; B —rmURKEEE R ERE
PR A 7 AR 2 K B ol TS BB A B B L K ZESE RS B BE B B R AT BB S5 4k R 4
¥k BRI B ) B I B BT H BRI BUK R (R GTBUK LA AR R A S
HEHBACR kT LB R, ML R AR E A5, 0 CL7 \Br™ \Na™ K* %t HK,
PR, B K AXBEFHERS HEREHS 0 Mg?" SO BERK, T Ca**
HCO; MyB%AMER. MAKMXMELESHIBRMBAXEK-EEAERGE SRS
¥, RAE W B TAYURF SRS RS, ER M A a AR T, &4 % SO fERH .
4.3 BEMBRKBBMMEY KK AT EE X IR

B T RAERE BRKF AR ERATRET L, EE 10—400 RK4ET - H
HHERTH “EENELEE QCCRAF STREEREELE, RTHEBEFEN
FHE TR TS REREERRXBL B TR LALTRERNEE BT R THE
F4F,TEEE LB R (3000—5000m) K v iR L 8 F b GE @ 16 B T G I )Y 23 3tb 2038 3R 3
BOHBRES N OC—120T), AFRKER KGR ATEA T, #H - HEFEV M
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“Im® FHEBAKTE B EEA B TR 0. 486m® £5 &K, X — R B i Y # 4L F1 CaSO, W TE
30"&5&?@5—‘&%?@% 0. 08m® FHERTY 0. 54m® i A, BB 0. 81m® WIE I G AERB A
. “MCaSO. R ENE

ﬁﬁj‘ﬁgaﬁﬁ‘,lﬂ‘%)ﬁ ﬁﬂ@ﬁﬁﬁ“%ﬁ itk (08 1k B A
FAFER, EERTGR N

WA T, BIBUE &K A T

B 0 4 3R ER T AR, T AR N\ T R R
AKX RERE I (T

TR E R EE 10— b R _
400 KK HBREBAKR kjr%i e
R+ 5B R0 BB K B 3

%, AR A s AR B AK i ki
SR Y A9 B 17 0 30 4 E K | |

B EREERBR, TR Hy P35 TR B 1) | PRSI 7K
MR R AT AR

T E SRR, LR t
BB, FAEE X AR

R, RS ’
B RAKET . B Rk

BEGSRKXTAE 3R Wk | RURL RERAK e MR
. T 7
4.4 BYXDKERENER 1)
B & .

ZEV AR LE .
377g/L, & 7K 7 Bk NaCl ¥ :
EREMNKEEFEHR, ' .
% 53.27g/L (3F & KCl % _’ ok f
101.57g/L,KCl EE & %
RIS 2D A NEH 3 EVHIAERBRENSEHERATER
FEUERRIEN K 0 Fig.3 Generalized model showing the formation and evolution
#ﬁm-sﬁm LT e ﬂ'dj o] of the high-grade brine in the study area

1R g K B 3 E PO ARMTER WK, 3 B SRRt Tl 6 1, 8 B Ak AT R TF R & 1 (R
1972 Eﬁﬁéﬁ«@“#lﬂ%k%%%ﬂ&m@wwﬂm KCl B ERE 6%), A Y 4t
B EFERLAESY RGO,

ZEVEAKMES B B LiT S LA AL, ﬁﬁﬁiﬁiﬁﬁ;ﬁx_ﬂ:ﬁm&h
F 1D, P K B0, REAFMAIT LRI/ 25—39 F,Br % 7. 44 £%,Li" K 2. 59 f#,
T REAREH BB AT, 7 B AR R TER K, ARXOE ST R F HEN
SEMNE RFEENREREX.
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Fig.4 Correlation of K contents in the high-grade brine from the Sichuan Basin with those in other

K-bearing brines at home and abroad (for the latter after Huang Shigiang and Yang Lizhong)

Table 11 Comparison' of useful components with pay grades for utilization comprehensive

of the high-grade brine in the study area
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ABSTRACT

The high-grade brine recognized somewhere in the Sichuan Basin are hosted in the e-
vaporite-bearing carbonate reservoirs in the fourth member of the Middle Triassic Lei-
koupo Formation (T,/*),more than 4,000 m below the surface. The findings of the study
suggest that the brines as the rare liquid potash resources and high-grade commercial min-
erals not only contain extremely large amount of potassium, as compared with those in dif-
‘ferent concentration stages of sea water, but also have much higher contents of Br, I, B
and Li than the pay grades for comprehensive utilization. The brine originated from the
metagenesis and dissolution of potash minerals indicate the possibility in the search for sol-

id and liquid potash in the Sichuan Basin.

Key words: hydrogeochemistry, metagenesis, dissaiution of potash minerats, high-

grade brine, Sichuan Basin



