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Concentration of Brines from the Dogai Coring Lake, Northern Tibet,

by Using the Two-Step Process: Freezing and Solar Evaporation
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Abstract: The Dogai Coring Salt Lake, located in a depopulated area of northern Tibet, is of chloride type and

contains high-grade potassium and lithium resources. A process route for concentrating low-salinity brines in

alpine cold areas in winter has been established according to the natural conditions of the lake area. Following

the process route, refined brine rich in potassium and lithium has been successfully obtained by using the two-

step method of freezing and solar evaporation and the phenomena of supersaturated solubility of calcium sulfate

during the brine evaporation and delayed precipitation of gypsum have also been analyzed.
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Table 1 Comparison of brine composition of Dogai Coring salt lake for the 49 years

Time TDS / Density / Lit/ Na*/ K/ Ca™/ Mg™ / Cl-/ B,0; / SO%/ HCO; / CO>/
(gL (grml?) (L) (LY (L) (L) (L) (L) (L) (L) (eLl) (gL

1960.6 22635 — — 80 5.16 1.95 — 135.73 — 3.18 0.19 0

20094 13936  1.0893 0.1 48.91 2.97 135 1.1 82.38 0.13 228 0.13  <0.000 1
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Table 2 Data for freezing experiment of Dogai Coring salt lake

No. TDS/  Density / Lit/ Na*/ K/ Ca®/ Mg* / Cl/ B0/ SO/ HCO5y /  Weight /
(gL (gml) (L) (L) (L) (L) @L) (L) (L) L) (L) kg
L-0 139.36 1.089 3 0.11 4891 297 1.35 1.1 82.38 0.13 2.28 0.13 22.1
L-1 206.15 1.132 2 0.17 72.27 448 2.05 1.67 122.8 0.18 2.33 0.2 8.84
Lp-1 159.45 1.103 4 0.12 55.92 343 1.54 1.3 94.48 0.13 2.37 0.16 4.08
Lp-2 54.656 1.035 2 0.043 19.16 1.17 0.54 0.43 322 0.06 0.98 0.075 ~9.16
#3 SEBECHRMxKEFERSE S gRESRBR
Table 3 Data of Liquid phase for solar evaporation of Dogai Coring salt lake
No. TDS/  Density / Lit/ Na*/ K+ / Ca*™/ Mg* / Cl-/ B0,/ SO/ HCO5 ™/ CO* /
(gL (gml) (L) (L) (L) (L) L) (L) @L) (L) (L) (gL
L-0 139.36 1.089 3 0.11 4891 2.97 1.35 1.10 82.38 0.13 2.28 0.13 <0.000 1
L-1 206.15 1.132 2 0.17 72.27 4.48 2.05 1.67 122.80 0.18 2.33 0.20 <0.000 1
L-2 310.17 1.197 5 0.25 109.65 6.90 2.11 2.60 185.57 0.28 2.54 0.27 <0.000 1
L-3 313.96 1.198 4 0.32 109.5 7.94 221 2.96 187.57 0.35 2.81 0.30 <0.000 1
L-4 321.74 1.202 7 0.38 109.94 9.68 2.31 3.67 192.48 0.41 2.51 0.36 <0.000 1
L-5 322.13 1.204 1 0.53 106.45 11.99 2.52 4.51 192.48 0.59 2.61 0.45 <0.000 1
L-6 333.83 1.210 3 1.16 90.99 24.74 3.62 9.57 199.76 1.25 1.83 0.91 <0.000 1
L-7 358.06 1.2311 4.15 36.11 32.64 11.3 37.27 227.96 4.82 0.53 3.28 <0.000 1
F4 B xOKE RS < EHEBER
Table 4 Data of solid phase for solar evaporation of Dogai Coring salt lake

No. Li*/ % Na'/ % K"/ % Ca™/ % Mg* / % Cl"/ % B.O5 / % SO/ % HCOy /% CO& /%

S-2 0.012 33.24 0.25 2.83 0.076 51.26 0.015 6.85 0.66 0.024

S-3 0.003 4 36.86 0.11 0.76 0.028 57.07 0.005 5 1.68 0.076 0.01

S-4 0.006 3 38.18 0.18 0.22 0.051 59.23 0.008 4 0.44 0.008 6 0.003 6

S-5 0.008 3 35.26 0.24 0.22 0.072 54.87 0.007 1 0.45 0.004 8 0.002 3

S-6 0.014 33.97 0.43 0.41 0.13 53.26 0.014 0.84 0.014 0.007 8

S-7 0.073 27.60 6.48 0.43 0.73 51.21 0.095 0.50 <0.001 2 0.041
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