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The sedimentary cover of the Siberian Platform contains chloride brines with a high
content of lithium and other valuable components (Rb, Cs, Br). Such brines are thermo-
dynamically nonequilibrium systems with a complex composition. They are character-
ized by high mineralization and density, which makes them similar in properties to
melts. The study of salt crystallization processes under changes in temperature and pres-
sure is an important practical task.

Crystallization in the temperature range of 0... -22 °C and a pressure of 1 bar was
simulated using the Selector software package based on minimizing Gibbs energy [1].
Cambrian brines from the Siberian Platform (Nepsky Dome). Brines are acidic - pH
(3.8), the content of the main components (in g/l): Ca 153.9; Mg 13.2; Na 2.9; K 15.7,;
Li 0.2; Cl 334.0. The model contains about 500 probable components (components of
the aqueous phase, minerals, gases).

As a result of the modeling, it was found that the beginning of stable ice formation
(freezing of brines) occurs at a temperature of -12 °C. At a temperature of -10 °C, chlo-
rides begin to crystallize, their composition and quantity are shown in the table.

Properties of brine and mineral phases during brine crystallization, in g per 1 kg of

brine
T, TDS KMgCls; NaCl CaCl> | MgCl:
¢ | PP (gkg) H:0) | K| 100 | N 1,006 | (H:0)e
10 [ 36| 5249 1501 | 101 | 016 | 007 | 003 | 001
12 (36| 5484 3707 | 189 | 038 | 017 | 007 | 0.02
14 (37| 6639 66.47 | 249 | 084 | 038 | 014 | 003
16 | 38| 7790 8381 | 224 | 127 | 056 | 018 | 003
22 | 42| 11162 | 10508 | 090 | 239 | 104 | 023 | 003

The first generalized model of strong Cambrian brines has been obtained, which can
be used to study phase transitions in the Ca-Mg-Na-K-Li-CIl-H,O system as the basis
for the well production cycle of this type of raw material.

1. Chudnenko, K. V. Thermodynamic modeling in geochemistry: theory, algorithms,
software, applications. Novosibirsk: Geo, 2010. — 287 p.



