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Abstract Lithium carbonate recovered from the waste solution generated during the lithium secondary battery manufacturing
process contains heavy metals such as cobalt, nickel, and manganese. In this study, the recrystallization of lithium carbonate
was performed to remove heavy metals contained in the powder and to increase the purity of lithium carbonate. First, the
leaching efficiency of lithium carbonate according to pH in the aqueous hydrochloric acid solution was examined, and the
effect on the recrystallization of lithium carbonate according to the equivalent and concentration of sodium carbonate was
confirmed. As the equivalent and concentration of sodium carbonate increased, the recovery rate of lithium carbonate improved.
And the SEM image showed that the crystal shape was changed depending on the reaction conditions with sodium carbonate.
Finally, the high purity lithium carbonate of 99.9% or more was recovered by washing with water.
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Fig. 1. XRD patterns of Li,CO; powder.
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Table 1
Chemical composition of low grade Li,CO; powder (ppm)
Li S P B K Na Fe Al Ca Mg Cr Cu Co Ni Mn
17.1 (%) 7,438 7,840 31 72 7,438 170 18 119 27 15 - 86 1,085 46
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(a) Low grade Li,COs

Fig. 2. FE-SEM image of Li,CO, powder and corresponding
the digital photographs.

(b) 4N Li,CO;
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Fig. 3. Experimental flow chart for the process of high purity
of lower lithium carbonate.
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Table 2
Chemical composition of low-grade Li,CO; leachate (ppm)
pH 0.5 pH 1 pH 3 pHS5

Li 15,945 15,398 15,839 14,384
S 709 683 693 647
P 27 25 26 1.5
B 5 5 2 2
K 96 30 215 233
Na 309 129 282 259
Fe 7 5 1 0
Al 3 2 1 1
Ca 15 15 15 15
Mg 3 3 3 3
Cr 1 1 0 0
Cu 0 0 0 0
Co 6 2 1 0
Ni 59 8 2 0
Mn 4 1 1 0
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Table 3
Chemical composition of recrystallized Li,CO; powder (ppm)
pH 0.5 pH 1 pH3 pHS

Li 172,400 172,600 175,600 178,000
S 329 357 281 514
P 312 316 319 213
B 1 16 6 7.1
K 51 50 65 156
Na 9,725 12,311 6,803 14,160
Fe 78 30 0 0
Al 32 22 3 0
Ca 186 178 162 101
Mg 24 5 14 10
Cr 0 0 0 0
Cu 0 0 0 0
Co 87 8 1 0
Ni 920 78 8 0
Mn 96 27 33 0
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Fig. 8. SEM image of recrystallized lithium carbonate powder according to the equivalent and concentration of sodium carbonate.

Table 4
Chemical composition of recrystallized Li,CO; powder according to the equivalent and concentration of sodium carbonate (ppm)

Equivalent #1 #2 #3 #4 #5

Ng CO. Conc 1.00 1.25 1.50 1.00 1.00

23 ) 1.4M 1.4M 1.4M 21M 28 M

Li 178,000 180,000 174,800 175,300 177,400

S 514 321 321 518 610

P 213 206 189 179 190

B 7.1 3.1 2.3 22 1.8

K 156 92 87 72 81

Na 14,160 14,968 24,133 16,224 12,700

Fe 0 0 0 0 0

Al 0 0 0 0 0

Ca 101 138 130 95 92

Mg 10 11 8 8 7

Cr 0 0 0 0 0

Cu 0 0 0 0 0

Co 0 0 0 0 0

Ni 0 0 0 0 0

Mn 0 0 0 0 0
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Table 6
Chemical composition of lithium carbonate powder before and
after washing with water (ppm)

Washing Li S P B K Na Ca Mg
Before 176,708 672 625 11 108 11,774 98 5
After 180,500 0 423 6 112 554 90 7
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