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Fig 1 Distibution diagram of the trias salt basin system in the Sichuan Basin
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Table 1 Chemical composition of the highly mineralized potassium-nich brine
[(gll
Na© K* ca” Mg>" a so2 HCO,
100. 52 25. 96 10. 88 1. 26 201. 97 0 38 0 34
/(mg/[)
Br I B Lt S Rb " Cs"
1675. 00 38 00 1440. 00 32300 597. 00 32 20 3 89
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Mg2+
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89 °C,
4, ; 15°C 2.3 °C/100m
K10’ CLK Br  B:0; 10 [C1 , 3 260m
: K 10"/l ;
128 81, Br * 10’ Cl 8.29 ( .
15.65~2294 ).  nMghCl. SO, * 10 (I — :
, Cabr .
3 (mg L
Table 3 Comparison of the trace components in the potassiumrrich brine with those in highly concentrated seawater in mg/L
K B = SAT Lt Rb"
A) 25955 1440. 00 380 597. 00 32300 3220
® 25000 1077. 83 04 59. 85 45 24 7. 00
A: B 104 134 95.0 9.97 7 14 46

4

Table 4  Comparison of the geological ratios of elements in the potassiunrrich brine and seawater in different concentration stages

Ll Bre10%/C1 K- 10° [l K /Br Cl/Br mNamCl ~ nMghCl S04 °10%/C1 B,05°10%/C1  CalSr
g

32 00 348 19. 40 5.37 287 3 087 020 13.81 0. 80 48 7
148. 40 383 17.06 4.97 290 9 08 020 14.08 0.67 45 6l
237. 80 350 18.91 5 41 286 04 078 020 11.07 1.06 16 07
348 90 355 16. 34 4,60 281 66 0 93 020 2020 0. 82 891
332 85 39 47.90 12.02 250 8 081 021 10.78 0.87 7.85
340, 95 6 41 7. 98 1231 155 & 0 ® 0 36 17.60 1.88 515
39%. 76 15 6 8.70 5.48 63 89 034 091 44.70 3.46 9.32
459, 20 2 % 100. 78 4.39 43 59 0.074 106 29,83 5.60

53 34 2. 31 3.3 011 38 00 0. 0068 0% 10.80 6.53

539, 16 36. 48 218 0.06 28 84 0. 0081 113 15.05 10 36

352, 69 89 128 51 15.50 120 58 Q77 0 2 019 23 90 18 2

1983
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Table 5 Comparison of the contents of stable components in the potassium-1ich brine and the Zigong black brine, in mg L

[ S¢t L Br K" B,0;
3800~39.79 500~ 597 283~ 323 1675~ 1791 24960 ~25955 4636 ~5456
16+ 2004 125+ 725+ 2500 + 2300 -+
2 4+ 25+ 2 4+ 2 4+ 10+ 24+
2 nNa hCl  C1/Br o
. I @ B ARG
, mNahCl el Whkms
C1/Br , . nNa / 100
nCl 0. 87.C1/Br 300 4 Ve
;  mNahCl 0.87 ~0.99 3
ClBr 1200~1 2000 : 2
: nNa hCl 0.87  ClfBr S Y
300 LR ;Q@fg{ggﬂm"m fk
, M s
g & 10 B 20 #3%
nNahCl  0.77, CLBr  120. 58, Fa g,% %’g
"R -10%/c1 # T
Or-1 &
4.2 3 K 10/CL.Br* 10 /C1
Fig 3 Variation of the K°10°/Cl and Br°10° /Cl
4 parameters of seawater during its intensive concentration
2 4, K ,
10.0C 5) Br 10 (1 . 8.29,
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’ - )9
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. K*10' [l . \ .
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Table 6 Compaiison of the elemental ratios of the potassiunrrich brine with these
of owersea brines with different types of formation mechanism
/Gl Br10d a1 Na /nCl nMg/nCl K 10° [C1 K /Br K (g/L)
352. 69 829 0.77 Q0 128. 51 15 50 25 %
324. 00 04~6 62 053~097 0.006~0.2 244~2946 445~614 387
379. 50 8 8 0.43 Q0 48 147. 00 16 7 17 37
310~ 418 227~67.0 0Q000~0.16 0.77-088 43.8~1170 13~20 16 31 ~30 53
— 271~ 354 197~264 02~0.34 068 197~2.4 25~37 125~162
, 25. 955¢ L., K"
, . 12 1g k),
K .Rb . K- 10" £1 (K" 23 65l 23 1gh).
Br°10° [C1 .
, . K- 10.
: I .S .Li +Br B0 24
, , ( 5). 1987 «
» , KCl 1%,
KCl 49 49 f, KCl
- 4.04%, ,
; . B .Br .I .Rb .Sr .Li
; ; . 9.60 .10.17
; 28 .22 2601 .23.66
; ; 3.80 458 .0.27 .
. 0.61 .12.51 213 C 7).
5 .
+
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7 (mg/L)
Table 7 Comparison of the utilzable components in the potassium-rich brine from the Xuanda Salt Basin with the industrial levels
K" B Br r Rb~ se Li*
(A) 1300 150 150 10 10 221 131
(B) 3100 300 300 30 20 44 2 4.6

) 25955 1440 1675 38 32.2 597 323

(Ei]) 18.97 9. 60 10 17 2.8 22 26 01 23 66

(%* D 7. 37 3.80 4.58 a 27 0. 61 12 51 12 13
6 .
6.1 , | '

.
1000 t . .
S 1 000m’ ,
. ", 12 647t a, 428t fa. 9. 709t .
. . 1 800 /s 313. Tth, 20, 3t
. 88 075t fas 82264

K 25.955¢ i, . 38234

, . 46.5%; 4 403 ,

, 53.5%.
. . , , C 8.
| 6.3
6. 2
. .
8 1000m’

Table 8 The amual output of chemicals and the comresponding values at a scale of treating the potassium-rich brine 1000m’ per day

/(g/L) /(kg/m3) h /% /t /7C /0 /

K" 25. 9% KCl 49.50 18067 70 12647 1000 1264. 7
Br 1. 675 Br? 1. 675 611 38 70 428 10000 428.0
I 0. 038 P 0. 038 13 87 70 9 700 150000 145. 6
B,0, 4. 636 H; BO, 8. 220 3000 60 1800 4500 810.0
Lit 0.323 Li,CO, 1. 719 627 43 50 313.72 35000 1098. 0
N 0.597 SrCO;4 1. 006 367 19 60 220. 31 3500 771
NaCl 254 NaCl 254 92710 95 88075 500 4403

/ 8226, 4
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Study on the Geochemical Characteristics and Resource Significance
of the HighlyMineralized Potassium-rich Brine
in the Sichuan Xuanda Salt Basin

LIN Yao—ting], YAO You-chengz, KANG Zheng—huaz, WANG Ning—jun2
(1. The second geological group of Southwest Bureau of Petroleum, Zigong 643013, China;
2. Hengdeng Energy Resources Groyp (0. Lid, Dazhou 635000, China)

Abstract: The highly mineralized potassium-rich brine of Xuanda Salt Basin originates from the Fujiashan
structure of south anticline of the Golden Pass in the northeast of the Sichuan Basin. It is located, in the form
of deep water, in the carbonate layer of the T -T,L salt system at a depth of 3260 meters. Compared with
the concentration series of seawater, the brine contains extraordinarily high amount of potassium ions, i. e.,
25.96 g [, which exceeds the amount in the seawater at the stage of potassium sedimentation, as well as the
quality for comprehensive or singular utilization. Therefore, it is a liquid potassium resource of rarity both dom-
estically and abwoad. The brine also contains rich amount of other utilizable components, such as I , B,
Li', Rb and S&' . with fine qualities, which, together with potassium, upgrade it as a superb liquid for
chemical exploitation, with tremendous economical significance. The brine is of the composite formation mech -
anism of sedimentary tranformation and the dissolution and filtration of solid potassium salts. The exploitation
and utilization of the brine would povide potassium fertilizer to agriculture, to relieve the deficiency of domes-
tic potassium resources, as well as some chemical products of shortage. In addition, it is of good significance
for the exploration of solid potassium minerals.

Key words: Highly mineralized potassium-rich brine; Geochemical characteristics; Xuanda Salt Basin; T, J-

1 . . . . o
T2L salt system; Composite formation mechanism; Resource significance

(L% 770)
A Mossbauer Spectroscopic Study of Salt Lake Sediments

QI Yong-tang, J. Ending’, P. Guetlich’
(1. Qinghai Institute of Salt Lakes, Chinese Academy of Sciences, Xining 810008, China;
2. Institut fuer Anorganische Chemie und Analytische Chemie,
Johannes Gutenberg— Universitaet, D—55099 Mainz, Germany)

Abstract: A series of samples of the sediments from Chaerhan and Kunteyi Playa in Qaidam basin and Luobu-
bo Playa in Xinjiang have been studied by Mosshauer spectroscopy. All samples were measured at room tem-
perature. Some samples were also measured at low temperature. The spectral components of the Mossbauer
spectra of the samples are attributed to Fe' ions in chlorite and siderite (the latter is contained in the samples
of Chaerhan Playa only), Fe' ions in manifold clay mirerals and in amorphous ferric hydoxides, and partly
in hematite. The components of the iron— bearing minerals and their relative quantity are dependent on the
lakes and on the depths. And the Fe' fFe’ ratios of the samples vary in different lakes and different depths.
The results reflect the different geochemical and climatic environment during the sedimentation process of salt
lakes.

Key words: Salt lake sediments; Ion-bearing minerals; Mossbauer effect



