Netsu Sokutei 300 1001 3-8

EE R EEE R R EEE E EE R R EEEEEEEE

ER R R R EE R R R R R E R R R R R EEE R R

&
&
i

=]

[E[EEEEERIE

Joogobooboogboogbooooo

oooo
0000020020 802100000020020 110 1800
Thermal Stability of Materials Used in Lithium-lon Cells
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Lithium-ion (abbreviated as Li-ion) cells are widely used as power sources for portable
electric devices. Recently, the study of the utilization of the high-performance Li-ion cells as
power sources of electric vehicles (EV) and other large-sized equipments has been undertaken
by many corporations and laboratories. However large-sized Li-ion cells are not used practically,
primarily due to safety considerations. Organic compounds are used as electrolytes of Li-ion
cells, and these compounds are flammable. Therefore the generation of heat by chemical
decomposition and the chemical reactions in the cells is an important factor to be considered.
It is not easy to measure the thermal stability of electrolytes because of their low boiling
points. Although, it would be quite interesting to evaluate the stability in a closed sample case
such as a cell case, there has been no previous report of such investigations. Therefore, we
used DSC to measure the thermal stability of electrolytes as well as the influence of Li metal,
CsLi and cathode (Lio.49C002) addition on the thermal behavior of these electrolytes under air
tight conditions. This report reviews recent studies on thermal stability of materials in Li-lon
cells including our study.

1. 0000 oboobobooooooooboboooooooooboboooo

ooooOoOoOO0OO0OO0OO0O0OO00LIOO0O0CsLiODDODO

gobooooooooooboooooooobooooo OLigswCoO 00000000 0OO0DSCOOOOOOOOO
goooooooooooboooooooooobooo opooo

goooooooooooooooooooooboogd

goooobOboooooooboOoOooooooobooooo e

goboboooouoobooooouoobobooooooobo 0o0ooDbO00ooOO0bo0odOoOFiglOObOOoooonog
gobooOOoooobooooooooboooooobooo doOoOoOoLiceO0bpOoOooOoDOoOOOCOO000O
go00ooO0o000oobooo0oooboboooooobo 0000000000 Ethylene Carbonated ECOO
goooooooopoOoooDoooooooooooooo Propylene Carbonatel] PC[L] Diethyl Carbonatel] DECLL]
gobooboooooboooooobobboooooobo Dimethyl CarbonateDl DMCO OO OOOOODO LiPFsO O
gooobooboboooooboboobobooooobo oooOoODOO0OOoUoOOooboooDoLIPFReOOOOO
gobboboooouoobooooobobboooooobo Oo00LinOPReODO0O0OODOOOODOOOOODOOO

© 2003 The Japan Society of Calorimetry and Thermal Analysis.
Netsu Sokutei 300 102003 3



o0 0 booobooooooo

Cathode Anode
(Licooy) Electrolyte (¢ carbon)

LiCoOy
Co0y +Lit +¢

—> Charge
“— Discharge

Fig.1 Working mechanism of Li-ion cell.
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Fig.2 DSC profiles: (a) lithiated graphite (CeLi) with
electrolyte and PVDF, (b) CeLi with electrolyte,
(c) delithiated graphite with PVDF, (d) CeLi with
PVDF, washed in EC-DMC, (e) electrolyte only.
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Fig.3 DSC profiles of 1 M LiPF¢/EC-DEC (1:1), 1
M LiPFes/EC-DMC (1:1), 1 M LiPF¢/PC-DEC
(1:1), and 1 M LiPFe/PC-DMC (1:1) electrolytes
with and without water.
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Fig.4 DSC curves of chemically delithiated Lig.4sC00>
with electrolyte.
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