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Abstract

The Bieletan section of Qarhan Salt Lake hosts abundant solid lithium resources with high potential for ex-
ploitation. However the studies with respect to the distribution and characteristics of those solid lithium resources
are very scanty. This study analyzed the major and trace elements of 15 samples from 4 boreholes dissolved by
distilled water, dilute acid, and strong acid, respectively. The results show that the samples dissolved by above sol-
vents generate solutions with Li concentrations ranging from 23.37x107°~85.98x107°, 47.77x10°~139.58x10°° and
49.47 x 10°~151.64 x 10°°, respectively. We postulate the leaching amount of Li by strong acid was thorough
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(100%), then the average leaching efficiencies by distilled water and dilute acid are 56.44% and 92.83%, respec-

tively. Those samples are composed of halite, polyhalite, carnallite, quartz, chlorite, albite, anhydrite, dolomite, il-

lite, magnesite, calcite, etc., based on thin section observation, XRD and SEM analyses. Thus it is suggested that

most Li resources are present in soluble salt minerals, and the rest Li resources occur within silicates, sulfate and

carbonates. In the light of leaching amount of Li from 4 boreholes, the contents of solid Li within Bieletan section

of the Qarhan Salt Lake show a decreasing trend from west to east, which is consistent with the distribution pattern

of Li concentrations of brines, thus suggesting the contents of solid Li is influenced by Li concentrations of brines.
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Table 1 Stratigraphic division of the Bieletan section
(modified from Shen et al.,1993)
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Table 3 The chemical compositions of rock salt samples from the Bieletan section of the Qarhan Salt Lake

Jj - \ M/(Ll)/%oé | | w(K)/l‘Oﬁ | | w(Ca){lO“ |

= E Wilis KR R Wis K R i PR K

1 GTBO03-16 105.52 105.38 62.56 7906.98 2782.73  1517.72 30932.19 30018.01 21862.66

2 GTBO03-21 120.99 115.78 75.05 12744.69 372434 1880.87 36476.36 33785.08 13313.41

3 GTB03-23 12743 120.65 67.07 12959.13  3262.10  1249.10 46816.27 42230.89 16897.64

4 GTBI13-11  74.56 67.12 30.64 18112.69 5606.97 3211.60 80124.10 76220.54 21714.50

5 GTBI13-24 60.63 55.44 25.23 12948.49  3538.73  1397.10 52086.59 49165.33 10320.62

6 GTBI13-25 56.86 50.76 23.37 11979.98 3268.98  1297.48 40904.90 39172.66  4548.93

7 GTBI13-26 57.87 54.36 26.52 12217.76  3214.43  1450.16 44987.99 42793.76  7435.55

8 GTBI18-25 151.64 139.58 69.94 13771.03  4081.96 261191 46648.64 44549.10 37981.61

9 GTBI18-29 88.14 81.65 58.49 13166.47 7456.08 6560.10 23850.16 23494.61 13443.81

10 GTBI18-31 4947 47.77 41.05 10970.92  9994.80 10249.20 10883.37 10958.92  8440.17

11 GTB18-34 111.63 111.52 78.42 9920.35  3213.64 1633.63 31199.28 2990198  9352.67

12 GTB25-11  77.51 66.20 32.48 12071.59 4842.30  3376.57 50857.43 50128.00 30695.58

13 GTB25-16 124.15 114.53 76.52 36316.53 29853.71 30537.46 36350.54 35597.19 21672.43

14 GTB25-28 134.25 120.47 85.98 1305232 361596  2049.29 44723.89 42259.16 15331.53

15 GTB25-30  91.03 81.03 63.40 7928.36 2666.07 1437.20 29814.15 28645.46 14330.30

yj— - | w(Mg)/\lO“’ | | w(Sr)/TO‘(’ | %(B)/lo-ﬁ‘ | w(soj’)‘/lo-6 |
= 2 WRE KE 2 WRE KE W KR gt R K
1 GTBO03-16 31802.36 31234.99 10887.59 175.34 150.42 108.21 501.10 211.31 58249.75 60186.75 54913.51
2 GTBO03-21 35308.49 33616.68 11429.94  189.60 135.63 72.56 447.57 231.76 34303.19 ~34065.76  31945.53
3 GTBO03-23 31436.59 28317.33 8579.07 263.17 210.08 107.16 358.24 187.62 43832.70 ~ 42087.03  39176.93
4 GTBI13-11 30698.56 28036.36 12561.99  420.44 358.07 191.67 176.79 91.43 50534.63  51607.07  49550.47
5 GTBI13-24 23335.44 22992.69 10381.78  304.67 261.11 159.36 97.08 39.04 23113.35  22509.61  20865.77
6 GTBI13-25 21115.32 20362.01 9716.00 21091 159.77 70.20 79.14 32.35 8564.26 7283.57 6835.83
7 GTBI13-26 22079.40 21864.51 10696.56  240.89 189.35 102.98 86.33 36.03 15900.78  15135.79  14092.97
8 GTBI8-25 44653.45 44829.66 11011.89  381.81 318.54 261.29 523.85 177.46 83197.12  84607.21  86894.48
9 GTBI18-29 23810.10 23196.15 1122426  281.05 246.56 211.44 284.19 148.34 43213.64 4232492  41376.50
10 GTBI18-31 13328.00 13252.45 10307.53 240.26 231.96 220.83 83.55 51.54 42295.32 4189536  39789.55
11 GTBI18-34 2779532 27085.42 11131.33 131.22 94.02 47.41 255.15 145.53 22341.10  21886.08  21027.31
12 GTB25-11 26899.60 22829.30 5776.23 510.94 450.90 340.50 544.60 246.45 87831.33  88602.00  78181.09
13 GTB25-16 41504.60 41230.46 17793.51  259.00 212.63 157.74 653.31 296.60 126098.44 128056.11 119442.56
14 GTB25-28 30584.23 28469.86 12088.98 264.31 202.38 125.67 220.11 112.38 37606.84 36274.88  34400.42
15 GTB25-30 19679.56 18479.99 8848.10 196.44 159.26 117.40 201.08 99.80 37005.70  35553.72  33808.50
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Fig.4 Thin sections showing microscopic features of salt minerals from the Bieletan section of the Qarhan Salt Lake

a. Sample ID GTBO03-3, recrystallized halites with primary relics characterized by hopper feature; b. Sample ID GTB03-4 recrystallized halites with
residual primary fluid inclusions; c. Sample ID GTB03-20, halites were eroded, fissures filled with carnallite; d. Sample ID CTB03-25, halite were

eroded with embayment-shaped rim; e. Sample ID CTB13-19, fissures among halites filled with gypsum grains; f. Sample ID CTB25-11, oriented

arrangement of gypsum grains
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S5 Dy KU, 30T LA fif A il i R R 3 X At 1Y)
W4, WNBRTR AR R 520 1y , 36 nT LA H 843 T
RfFE 28 1 )2 (8] 19 Li, % BR 7% 19 w(Li) A 50.76 x 1076~
139.58% 1076, - 241 {1 88.82x 10703 4> A I fl S W E i
SR AR ALFE R N BT B M RERRER 2R, &0

WA 1 w(Li)h 49.47 x 1076~151.64 x 1076, - 4 (i
95.45x10°%, DhAH I Y w(Li) A 100%, 53511t
FRE ARG RIS AR 20 1 Livs b 2 5 A i ik
() Livs ) 5 . 855850138 5, KA P w(Li) b
R 41.09%~82.98% , V- YA {E 56.44% ; #i FR 7 12 Y
w(Li) 5 K 85.41%~99.90 %, F-211H 92.83%.
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Fig.5 Fluid inclusions in halite crystals from the Bieletan section of the Qarhan Salt Lake

a. Primary fluid inclusions; b. Secondary fluid inclusions
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Fig.6 SEM features of salt samples from the Bieletan section of the Qarhan Salt Lake
a. Sample ID GTBI18-8, fissures among halites filled with gypsum and clastic sediment; b. Sample ID GTB18-31, polyhalite and carnallite coexist in
the halite crystal; c. Sample ID GTB25-20, fissures among halites filled with clastic sediment; d. Sample ID GTB25-24, fissures among halites filled

with gypsum and clastic sediment
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Table 4 XRD result of samples from the Bieletan section of the Qarhan Salt Lake
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Fig. 7 Comparison among the dissolved Li amounts by using
different dissolution methods of the samples from the Bieletan
section of the Qarhan Salt Lake
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Table 5 The ratio of dissolved Li by using different disso-

lution methods of the samples from the Bieletan section of

the Qarhan Salt Lake
75 R 25 TRIRYS w(Li)/ % K w(Li)/%

1 GTBO03-16 99.87 59.29
2 GTB03-21 95.69 62.03
3 GTBO03-23 94.68 52.63
4 GTB13-11 90.02 41.09
5 GTB13-24 91.44 41.61
6 GTB13-25 89.27 41.10
7 GTB13-26 93.93 45.83
8 GTB18-25 92.05 46.12
9 GTB18-29 92.64 66.36
10 GTB18-31 96.56 82.98
11 GTB18-34 99.90 70.25
12 GTB25-11 85.41 41.90
13 GTB25-16 92.25 61.64
14 GTB25-28 89.74 64.04
15 GTB25-30 89.01 69.65

SEEE 92.83 56.44
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Fig.8 Scatter plot of lithium and other cations in rock salt from the Bieletan section of the Qarhan Salt Lake
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Table 6 The average contents of dissolved Li in 4 bore-

holes from the Bieletan section of the Qarhan Salt Lake

w(Li)/1076 w(Li)/%
%ﬁ%l‘%% Ll e X HRss e ny S TR P
EAETH TRIRE IR TR IR
GTB03  117.98 113.94 68.23 96.57 57.83
GTB13  62.48 56.92 26.44 91.10 42.32
GTBI8  100.22 95.13 61.98 94.92 61.84
GTB25  106.74 95.56 64.60 89.53 60.52
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Fig.9 Spatial distribution map of lithium ion content in the Bieletan section of the Qarhan Salt Lake
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