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Table 1 Different reaction conditions during the crystallization of lithium carbonate reaction
N Sk
LA
So S, S, S,

LiCl &/ (mol - L' ) 4. 67 4. 69 4. 68 4. 69
Na, CO, ¥/ (mol - L7") 2.6 2.6 2.6 2.7
KCl % K &3/ % 0 0.5 1.5 3
K/ Li 0 0.02 0.1 0.2
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Table 2 Analysis of impurity elements in samples under different K/Li conditions %
¥
2220 %
S, S, S, S,

Na* 0 1.437 1.415 1.242

o K* 0 0. 086 0.224 0.486

cl- 0. 740 1. 340 1.420 1.280
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Table 3  Lithium carbonate particle size distribution under different K/Li conditions

Fo9 Dyy/ um D5/ pm Dyy/ pm
S 4.538 20. 708 69.254
S, 7.592 28. 326 79. 128
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Fig. 4 Particle size distribution curve of lithium carbonate

under different K/Li conditions
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The Effect of K on Li,CO, Crystals Based on Density Functional Theory
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Abstract ; In the process of extraction and preparation of Li, CO, from salt lake brine, coexisting ions have a
great influence on its crystallization process. Especially in the preparation of lithium carbonate from salt lake
brine in Tibet, China,K/Li is about 0.3, it is important to study the effect of K* on Li, CO; crystal. In this
study, the effects of K* on Li,CO, crystals under different K/Li conditions were studied by combining experi-
ments and computational simulations ,and establishing the correlation formula between K ™ content in crystal and
specific surface area. The experimental results show that the presence of K" has a great influence on the high
quality of lithium carbonate , with the increase of potassium ion content,the specific surface area of lithium car-
bonate crystals increases,and the surface roughness enhances ; moreover,the presence of K* has a great influ-
ence on the yield of lithium carbonate crystals. However,when K/Li is controlled within 0. 1 ,the effect of K*
on lithium carbonate crystals is relatively small. The geometrical structure,defect formation energy and density
of states in K doped lithium carbonate crystal were calculated and analyzed. The results show that K atom can
easily replace Li atom in lithium carbonate crystal,and the incorporation of K atom has little effect on lattice
parameters and electronic structural properties of lithium carbonate crystal. This research provides a theoretical
basis for high efficiency lithium extraction from salt lake in Tibet, China,and preparation of high added value
lithium carbonate crystals.

Key words:Salt lake Li,CO, ;K;Doping; First-principles ; Defect formation energy



