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Abstract Research on the production of lithium hydroxide (LiOH) has been actively conducted in response to the increasing
demand for high nickel-based positive electrode materials for lithium-ion batteries. Herein we studied the conversion of lithium
oxide (Li,O) through thermal decomposition of lithium carbonate for the production of lithium hydroxide from lithium
carbonate (Li,COs;). The reaction mechanism of lithium carbonate with alumina, quartz and graphite crucible during heat
treatment was confirmed. When graphite crucible was used, complete lithium oxide powder was obtained. Based on the TG
analysis results, reagent-grade lithium carbonate was heat-treated at 700°C, 900°C and 1100°C for various time and atmosphere
conditions. XRD analysis showed the produced lithium oxide showed high crystallinity at 1100°C for 1hour in a nitrogen
atmosphere. In addition, several reagent-grade lithium oxides were reacted at 100°C to convert to lithium hydroxide. XRD
analysis confirmed that lithium hydroxide (LiOH) and lithium hydroxide monohydrate (LiOH-H,0O) were produced.
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Fig. 1. Forecast of demand for cathod material of the lithium ion battery.
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Fig. 3. Flow chart for production of lithium hydroxide from
lithium carbonate.
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Fig. 2. Crucibles used in the heat treatment.
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Fig. 4. XRD patterns and SEM images of lithium carbonate powder; (a) SEM image (4N Reagent grade), and (b) XRD pattern (4N
Reagent grade).
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Fig. 5. TG results for lithium carbonate in air (10°C/min).
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Fig. 6. XRD patterns of powders obtained by heat treatment
with the alumina crucible at 1100°C in air.
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Fig. 7. XRD patterns of powders obtained by heat treatment
with the quartz crucible at 1100°C in air.
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Table 1

Reactions between lithium carbonate and crucibles
Crucible Temperature range (°C) Reaction Ref.
AlLO, 970 Li,CO,(s) + ALO;(s) = 2LiAIO, + CO,(g) ®) [17]
Sio, 500 Li,CO;(s) + SiO,(s) — Li,SiO,(s) + CO,(g) 6) [18]
C 600~850 Li,CO4(s) + C(s) = Li,O(s) + CO(g) @) [15]
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Fig. 8. XRD patterns of prepared powders with the various
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Fig. 9. XRD patterns of prepared powders with the various
heat treatment conditions for 0.5 hrs in N, gas.
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