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Introduction

Many of the fluorine-containing organic compounds a
nonflammable themselves and have quite unique
properties. Therefore, many partly fluorinated miga
solvents have been studied as co-solvents of elgies
to improve the flammability and low temperature
performance of graphite anode and lithium ion dahs].

In order to improve the thermal stability ofthlum
metal anode cells, we have been studying partially
fluorinated carboxylic acid esters, which were uaedhe
electrolyte solvent. In our study, we found tha#l 1
methyl difluoroacetate (MFA)/ LiPfelectrolyte was very
stable in the presence of Li metal or lithiatecboa[4, 5].

In the present study, we investigated the therma
stability of MFA / Li imide salt electrolytes withvithout
Li metal or charged kisgCoO..

Experimental and Results

LIN(CFsS0,), and LIN(GFsSO,), were selected as the
Li imide salts. The thermal stability of 1 M Li ide salts
/IMFA with/without Li metal or charged Li;gCo0, was
monitored by a TG-DSC apparatus (Rigaku Thermo plus
TG8110, Rigaku, Japan) (scan rate: 5 °C / minM). 1
LiPFg /MFA and 1M LiPF /EC:DMC(1:1) were also
investigated for comparison. Each sample for TG-DSC
measurement was packed in a stainless steel chidy w
was then crimp-sealed in a glove box filled witgar
gas. The chemical delithiation of LiCge@as carried out
to obtain the charged ¢.4gCoGO; by stirring a suspension
of 5 g of LiCoQ in 250 ml of 0.5 M HSQ, [6].

The DSC curves of electrolyte (3 ul) are shownim F
1. The electrolytes with the Li-imide salt were stable
compared with LiPE/MFA. However, the Li-imide
electrolytes showed better stability than LiPF
/EC:DMC(1:1). There was no exothermic peak at 3D0 °
for LiPFs /MFA , although solid LiPfFdecomposes to LiF
and Pk at around 300 °C.

The DSC curves of electrolyte (3 pl) with 0.56 nid b
metal are shown in Fig. 2. The Li imide salt elelgties
were stable; however their SEI was found to bentliig
different from that of LiPE/MFA by FT-IR
measurement. A main component of SEI formed between
LiPFs /IMFA and Li metal is CHFCOOLI [5], which is a
reaction product of Li and MFA. However, there was
another component formed by a reaction with Lissalt

The DSC curves of electrolyte (3 pl) with 3 mg of
Lig.4dC00; are shown in Fig. 3. There was not so much
difference between the Li imide salt electrolytad a
LiPFg /MFA. This result suggests that the exothermic
reaction was an oxidation of MFA by oxygen credigd
the decomposition of bi,C00,.
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Fig, 1 DSC curves of electrolyte (3 ul).
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Fig. 2 DSC curves of electrolyte (3 pl) with 0.5@ wof Li
metal.
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Fig. 3 DSC curves of electrolyte (3 pl) with 3 nfg o
Lio.46C00,.



