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Abstract : Lithium secondary batteries have been widely used in the portable electric devices as
power source. Recently it is expected that the realm of its applications expands to the markets
such as energy storage medium of hybrid electric vehicle(HEV), electric vehicle(EV). Cathode active
material is crucial in terms of performance, durability, capacity of lithium secondary batteries.
It is urgent to develope the technology for mass production of cathode material to cope with the
markets' demands in the near future. In this study, a calcination furnace running in real production
line is modelled in 3D, and the thermal flow and gas flow after chemical reaction in the furnace
is analyzed through numerical computations. Based on the results, it is shown that large volume
of CO, gas is generated from chemical reaction. High concentration of CO, gas and it's stagnation
is clearly found from the reactant containers in which the reaction occur to the bottom area of
the furnace. It is also studied that 15% or more CO, mol fraction could affect to proper formation
of LiCoO, through TGA-DSC analysis. The solutions to evacuate carbon dioxide from the furnace
are suggested through the change of furnace design and operating condition as well.
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ko = effective conductivity

Joy = diffusion flux

S = source of energy due to chemical reaction

;= effective viscosity
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A, = pre-exponential factor

[. = temperature exponent

E, = activation energy
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Fig. 1. TGA curves of a Li;Co; and CoCO; mixture
(Li: Co=1:1), calcinate in a different CO, atmosphere.
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Fig. 2. DSC curves of a Li,Co; and CoCO; mixture

(Li: Co=1:1), calcinate in a different CO, atmosphere.
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Fig. 3. Arrenius plot from calcinate in a different CO,
atmosphere.
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Fig. 4. Saga and Roller of calcination furnace.

Fig. 5. Calcination furnace to produce cathode active
materials.

Fig. 6. 3D modeling of calcination furnace.

G AT 00, ko] alsl Folol sk
712, AZ 100me] A e WY S, P20
o Wslel e PP B ¢ Jws 29 sk

3.1 iME 2l8 7HY

A S 9% =72 A8 ZEIIR fluent
(version 6.3) = ARE3INT) AR FAHL S-S
Fet BE grdo] dofue FA0lER ge]
AR T

2 Sl B 7K 7S sidnk v
Table. 13} 7o) 2A2E 147]9] FH o= 1 ro] 2 uj,
shahikgo] dojul= P& 28 FIFE iR 9
o2 7Pgsigint. 7Pgel tigt A5-s lall, 28R 7%
Aol Hkgo] doful= 450°Ce] Egshet] dels
AR At A3t 70802 ZAEN, o Al 82
RN 2R 3] B2 oF ARES WSS ], 294
Foll HES ARlst sk FNEA
glo] A whgo] ekds] dojup, stekge] whg-gke
SRl FA7HA] A or s ZoR 7Pgsiditt.

o=

3.2. Boundary Condition
Table. 1 2 A 27golM 24 B9 =102, sl e



S 71818kE] ], A 124, Al 25, 2009 159

Table. 1. Measured operation condition of calcination furnace
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