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Hydrochemical Characteristics of Brines and Potassium-Prospecting
Researches in Western Qaidam Basin
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Abstract From Mosozoic to Cenozoic, the Qaidam Basin around big mountains unceasingly rose and formed a deposition en-
vironment of "high mountain and deep basin", thus yielding abundant sources of salts, Under the extremely drought climate
environment of Late Tertiary, wide and thick strata of salt rock sccumulaled in the west basin. Therefore, this basin has been
regarded as an important and favorable area in search for potash ore ( salt brine of rich potassium). Based on such an under-
standing, the authors collected some brine samples around several representative salt mines and analyzed their hydrochemical
components so as to find some clues to potash deposits. The results indicate that brines are exclusively of chloride type and so-
dium sulfate sub-type, and the formation of brinea seems to be silributed 1o eliviation brine of rock sall and deep circulatory
brine. Their chemical components vary from place to place in the area, with relatively high contents of Br, B, $r, K, etc. A
comparison shows that the Nanyishan depression in western Qaidam basin has obviously higher Br, B'*, $** and Li* than
some other depressions. This area hence can be considered to be one of the most promisiry areas in search for patash ore ( salt
brine of rich potagsium}.
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Fig. 1 Distribution of salt minerals in west Qaidam Basin
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Table 1 Field records of brines sampled from western Qaidam Basin
#AER ML (S E—2E) BR/m  HERES TR SR
ARTH 39°04'15. 7*N ~94°12'4. 60°E 2691 XSGH-01 WREELA -2 em EATHEE,
XKEFH 38°53'50, 0"N -03°54'11. 7'E 2695 DSGH-01 WA PEREEESE B%gF,
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Fig. 2 Comparison of K contenis in the potassium-rich and high-grade brines from Qzidam Basin with these in other K-bearing
brines at home and abroad (data show K* content. Besides the data of western Qaidam Basin, all datum from Lin et al. , 1997)
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Table 2 Chemical and isotopic analyses of brines from western Qaidam Basin
N Sample * W ThS K" Na' Ca™ Mg SG#F  HCOy  CI Br Li® s B*  Hydrochemical
#F @ [eem’)  [pN) {e) i) feN) )] [e") [241]) (e Imp/t] [mgn]  ImpA]  [mg/1) Type

1 XSGH-01 # oA 09996 380 0032 0678 0.07 0.4 091 0187 078 — — 056 246 T #h 4
2 SGH-0! WK L0176 265 0350 6310 0.15 151 836 0907 7381 137 1.06 6.84 286 HpE R
3 GSKL-01 WMEAK 12537 3593 673 5716 0.08 4661 7002 1.50 1768 5410 455 — 185.4 NG IR
4 GSKL-02 WK 12509 1597 684 5729 0.08 4665 6925 150 1777 5330 453 — 185.4 LT Y
5 ZX-5034 WA 11287 1978 030 6848 6.51 130 0.57 0.07 1200  98.0 2.10 253 2506 LR L]
6 MYDD-01 REEA 12032 3202 099 117.3 0.89 403 7330 017 1895 153 1.97 226 56.5 AR
7 MYDX-Z HEWA 12096 3269 379 111.5 0.61 783 1502 072 187.2  20. 239 69.1 2065 AR TR IE BY
8 MYDX-B Ak 12088 3271 37 1115 0.55 797 1510 075 1813 213 24.5 670 2050 NS E
9 YDZ-01 wmAEAR 12014 3204 250 117.8 4.34 0.84 1,34 023 1922 595 209 16 4845 FikpR
10 YDZ-02 AMMEAK 12003 3189 184 1166 4.45 1.79 1.56 031 1918 793 13.0 854 3944 Afkimm
11 NY5-01 HEA 12054 3265 420 1057 12.92 248 0.66 0.53 1945 842 175 536 8758 it
12 NYS-02 Mgk 12048 3270 389 1066 12.88 250 067 054 1957 908 175 528 8727 Wik
13 NYS-03 MHEA 13195 4857 375 15.04 13 7.78 003 — 297.2 537 1890 3230 3978 Fibsa
14 NYS-04 WHIGTA 12596 4022 3575 4484 69.1 5.03 0.1 029 2379 281 1120 4450 3332 Hiktp
15 KTY-01 MiAdAK L2446 3703 1236 1082 0.41 1391 6020 018 1750 172 5.65 — 63.4 B e T &
16 KTY-02 MR 12352 3587 10.89 1067 0.29 13.58 4826 020 1788 166 3.62 — 44.4 BT AR
17 CUSLT-01 Silgk 12028 3198 207 1138 6.74 225 131 025 - 1925 1035 14.7 132 6149 kA
18 YQZQ-01 MHEAR L1010 3790 . 0.78 167.1 13.6 2.06 0.19 000 1762 809 91.6 — 665.0 Wikipx
19 YQ7.Q-02 Mtk 11940 3R3IB 060 1875 13.5 213 045 0600 1796 79 899 — 73340 EHihsy
20 KTMLK-01 Mk L1160 2204 0.25 3.1 2,62 161 3.59 022 9874 1021 338 — 431.0 Himn
21 KTMLK-02  MiHpERK  1.0980 2146  0.18 124.3 2.25 168  4.08 035 8139 979 44.0 — 607.0 ik
22 KTMLK-03 MMeEA 1.0520 2081 035 1237 2.39 123 333 029 7655 892 66.3 - 6260 AR
23 X1.8-01% i H E K - 1541 084 5725 1.58 0.33 2.08 0.00 8901 54.8 36.0 7.50 84.4 F-RI&: 00

TE: BP0 B B i i SRRSO AF B8 et AL B MT. B R M R 8, " KB Bl A " Rebkish (Bl iR il ArBe, 2003 .
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Table 3 Factor analysis of basic components of brines from
d-12 western Qaidam Basin
TILE

ol TERS
<l BFEH
Na* 2 3

s K* 0.149 0.043 -0.025

Me Na* -0.124 -0.067 0.605
sof Ca?t 0.143 -0.006 -0.034
HEOS Mgt 0.123 0.373 0.205
Lt S03- 8.022 0.442 0.003

! HCO; 0.023 0.392 -0.169
st - 0.058 ~0.037 0.528
ca* Br- 0.128 ~0.064 0.003
Kt Li* 0.148 0.018 -0.045

-

" SP* 0. 146 0.012 -0.050
8 B* 0.138 -6.15 0.004
Br*®

3 RXADBFEBEAERRFBEITERE
Fig. 3 Cluster analysis of basic compositions for brines from

western Qaidam Basin
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Rk B B KA B AT LT S B R
— W, FHC K BA—%, BE5E" B §
-k, RHE K MEEF (LS B,
Be ) HEBEF(C' K ) BHRBHHRY, A
HIHENTEE. MEHALN GBI, R8T
RAKAEEETAZELER(RREAR,
1965) , R HAF W KMFHE, 55 WSEERZH
R KEERDE TR (RI)TUEL, S
—FHEFEEH K. G Li* .57 B Br ik
L B THAEFE 8. 2% MERE AT
F Bl Mg** 50, \HCO; g B=FHTET
Na* Cl" g, Bit, AEKEXABETHHEX
R, A T AR K KRR AT R K B AR IR
RSIE, ek E B R P, B TRREMGES, BE
FHLE S E R Rk e S, A MER BT
ML E et

4 EKEE SRAFERE

LHEREN. —REAFEM IR LRI
EIAT BRI F LR R R K2 h B K LR R
BREMPRDKFETEREEPO&EEA &
KEMEAFERERE AT RN R A ERERN
KL B FERRBKERREE KR E KK, &
KT B E A A E K B B R RAEN
K LA B R B PR A L 7K PR AR T #8093
ERM, A KRERBERESRENETR
MEERE. AT I EBERPRBRETHA T,
KEFHRRAXRASERKREMEERE
(HIBE%,1999) B ERAAEFRAHH Brx
10°/C1 K/Br K x 10°/Cl, Na/Cl T & { BRERH 7,
1972, ERF,1975) ,

—BmE BEFEH(Brx10°/C) BHBK K
FEMENENEE R bER R, TR
#IHmE. NasCl M E R EE BRI
Rk ELZM Na MRS B CLFH AT
Co/Co(BERIER) Brx10°/Cl HAMHAERK
pEa e, X% Cy/CqZ1k 0.86 ~0.87,Br x 10°/CL
#0.33 Bﬂ‘;j‘]ﬁﬁiﬁ*ﬁ@*y% Cuaflcqﬁj’ﬂ 0.87 ~
0.99 Z & & #1 Br x 10°/C] {54 0. 33 s &/,
hadEE K Y Cn/Co {E/NF 0.87 F5 Br x
10°/7CLERTF 0. 33 o, W A ST 830 5 o Ak ( FRVERE
%,2002) , R AEEE K ALESFE, 50 AT 3 B AL
EASR, T L T 75 18 0 /K B fh 2 A, 3 v 0 11
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BESR, A%k ko KA ER R, BT
BHAFEEA, 20,2122 B (KTMLK-01 , KTMLK-02 ,
KTMLK-03) # 5 Br x 10°/Cl {& ( 4+ 5 % 1.034,
1.203,1.165) ¥ &, C\/Co B (4 81 K 1.767,
2.357.2.493) h R ® &, ULHI TR B it X % 7K
ZRMERLEROEE, KRB THELSE
KigheE L XX vk ESEAKNRE K
14,3 538 Pister #8556 1k A 2 M £k WY 7k 44 3k

BT, PORSEE A Bk BB MTE R AR ATRE

(UL R R B R R RS S R, TRt
FHEFEKFIE CaCl, BIITEA USRI M AR A
BRERREBERBE R - (NNES,
2002)

M Co/CofER UM A KB RN SR RN
AT Y, K Br HEE & BAHIE R BRI A

IR HIERE KR GEE RS, TR R 8
B AM AR AT I B B, X S IR M
FEX R KRB R e A B Bt A e (B A
R RSN A& (E5H 41%,199),
7S B4 RS, K8 S MK K/Br fl | K
x 10°/CLE BRI R , AP AU B 5 0 T 20 75
G R IRERE R 2T ,15.16 S(KTY-
0L KTYO) B K/Br R ES (Br S REME,H
4904 17.2 mg/1, 16.6 mg/1), TG K x 10°/CL {§
FERTREAG, 10 PH B R IR i ) 81 K B YR R S I, X
SREHOKEA MM T RE %13, 14 5 (NYS-
03 NYS-04) & f4 K/Br {EH#:K (B S & &&, Hi{E
4+ %)% 537 mg/l. 281 mg1) , T K x 10°/CL g # %
BE(CUHBER, KA Y14 297 mg/1,237 mg/
D, XA R E IR gAH K F8
R REMNMZIREET (BEHFIK) BARKZ
—o BAHAF FERER AT SHETY
Br K' && 8, RHX SRt BRI ZER
MRMME . KEAZHFEFAKHEFSELE
BEH FIRE R 2 P R TR A0 Ak 2 4 S A b A
B, AR BBRTEFENEBEHRR KA X; B
AL B FEREERANNKEAEE
WM~ TR =R Eh A A BASETY
gFITIE 2

5 #ig

(1) SEIEAE M AR 32 K R i R K
FETHRLBRN, ZHERERK. iR LM
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2007 &

KA EREAE K" .S Br” B’ L' %
SEER;

(2) MIFIEREF 0 HeAE AT A R s K R B e B
BB RESEK EAUE SRS KL,
H L mEr Bk ST E g 7.
Pl KR E R EEE SRR EE LK
xR, G TRER, AAkEESELR
CaCl, AF X FHKETHEEGKH FHER
AERRERE R T RSB KGHELK %
FYKMERAKREKIE, AIKEEMEFS
Frild X ARERTE BRI KKT I KELAER
BREE, BB K EEEB D, B THEN S,
ERRWTLE, BHAREKERE, M Cuw/Cy
EFTENE KR EMHEREERART K .
Br™ )RR & B R B IR AY S SR T B 1 SR 4 2 K
WARRERE, BRI H RN FE et Re
W B A KB ERE S AEAHE, FEMH
FIARMRM BN EE A REERE K/Br.K x
10°/CHEE, FRNBEE AP K SBEE. 8K
B KT & R KCl 3K 5. 43% , i T R 59 K 69
KCl Tk & brve, RAAWENTRE X, Bk,
BN RREEMBMIAFLT (BEFIK BA
MRMRHEZ—;

(3) BEABZMPETE®AMAT EEX HFE
BRAKHBEHERR S KM, UHSEET
TLEME R BREFN TR ALHERRES
AP G 2L TR e S0 9 B LA R K R AL 4 R4
{E, AT AR RS (REREMME) AR —®
Bt '

i HAIFRIRERHERARLEESR
MR A FERME R T W ABIEN ST &
BB A A 7R T FL 1 S !
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