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Abstract In this study, we carried out the experiment to prepare lithium carbonate powder through gas-liquid reactions with
a lithium-containing solution and CO, gas using lithium hydroxide, lithium chloride, and lithium sulfate. Thermodynamically,
the carbonation reaction of a lithium-containing solution showed that aqueous reaction of lithium hydroxide occurs spontaneously,
but aqueous reactions of lithium chloride and lithium sulfate does not occur spontaneously. In the case of lithium hydroxide
solution, the recovery rate of lithium carbonate was 69.8 % at room temperature (25°C), and increased to 89.4 % at 60°C.
In the case of lithium chloride and lithium sulfate solution, lithium carbonate could be prepared using sodium hydroxide as
an additive, but the recovery rates were 19.2 % and 16.7 %, respectively.
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Fig. 1. Experimental flow chart for preparation of lithium
carbonate from various lithium solution.

(1) CO2 gas bombe, (2) MFC controller, (3) STS gas line, (4) Hot plate
(5) pH & Temperature, lon conductivity sensor, (6) Data acquisition

Fig. 2. Schematics for the reactor for preparation of lithium
carbonate.
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Table 1
Solubility of various lithium salts for various temperatures from
0°C to 100°C

g/100 g water
Temperature Li . . . .
°C ,CO; LiOH LiOH-H,O LiCl Li,SO,
0 1.54 12.7 - 69.2 36.1
10 1.43 127 223 74.5 355
20 1.33 12.8 - 83.5 348
25 1.29 - - - -
30 1.26 12.9 - 86.2 342
40 1.17 13.0 - - 33.7
50 - 13.3 - 984 -
60 1.01 13.8 - - 32.6
70 - - - - -
80 0.85 15.3 26.8 112 314
90 - - - 121 309
100 0.72 17.5 - 128 -
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Recovery rate (%)
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Table 2
Thermodynamic data of reactants (HSC chemistry 7.0 database)
Enthalpy Entropy
Substance State AH (KJ/mol) 3 (J/molK)
Li’ aq —278.45 12.24
OH" aq -230.02 -10.71
Cl- aq -167.08 56.74
SO; aq -909.60 18.83
Co, g -393.51 213.77
H,O / —285.83 69.95
Li,CO, S -1216.04 90.17
H aq 0 0
oy aq —675.24 -50.00
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Fig. 3. XRD spectra for Li,CO; powder prepared from LiOH solution according to the temperature.

Table 3
Comparison of XRD peak intensity ratio between RT and 60°C
Reference Room temperature  60°C
2OMD e %) %)
(& 21.32(-110) 85 92.06 86.63
(b) 30.61(-202) 80 76.58 74.46
() 31.79 (002) 100 100 100
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Fig. 4. XRD result of sample prepared the reaction LiCl
solution and Na,CO; solution.

7k=e] FERteRE SES A ek 2
U A4k H15HE HMEFS 371 45, CO,
7k2=0] I flole v ES] Aol 7Fseitt. Table
2¢] detE do|EE olgato] AAket A3}, 2(14)9
AGy =-24.617 ki/molo]™, 2](15)°] AG, =-17.541 kI/
mol® & F Whg- R Ao 7hssitt

2LiCl(aq) + Na,COs(aq) = Li,COs4(s) + 2NaCl(aq) (14)

Table 4

Results of synthetic trend for Li,CO, from various reagents
Sample Initial Reaction Initial ionic Final Final ionic Recovery Remark

P pH temp. (°C) conductivity (mS/cm) pH conductivity (mS/cm) rate (%)

LiOH 11.7 RT 325 12.5 93 69.8 Precipitation
LiOH-60 12.3 60 321 10.7 14 894 Precipitation
LiCl 6.4 RT 146 43 140 - No reaction
Li,SO, 8.5 RT 84 4.6 81 - No reaction
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Table 5

Results of synthesis of Li,COj; by the reaction NaOH-CO, and Li,SO, solution as well as LiCl solution

Sample Initial Reaction Initial ionic Final  Final ionic Recovery Remark

P pH temp. ('C)  conductivity (mS/cm)  pH conductivity (mS/cm)  rate (%)
NaOH-Li,SO,-CO, 85— 114 50~60 114 8.1 88 16.7 Precipitation
NaOH-LiCI-CO, 6.4—>12.1 50~60 180 6.9 134 19.2 Precipitation

Li,S0,(aq) + Na,CO,(aq) = Li,CO4(s) + Na,SO,(aq) (15)
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