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Fig. 4. X—ray diffraction (XRD) pattern of synthesized LiCoO
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Fig. 6. The normalized XANES spectra of Co k edge of charged

LiCoOgz and discharged LiCoOs with 0.3M Mg (ClO4) 2
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Fig. 7. Tem data of LiCoO: discharged with magnesium salts
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Fig. 8. XPS spectra of 4.4V charged LiCoO2 and 2.0V discharged

LiCoO: with magnesium salts containing electrolyte a) Mg 1s

spectrum b) F 1s spectrum of charged LiCoO: ¢) Mg 1s spectrum d)

F 1s spectrum of discharged LiCoOs2
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Fig. 11. XPS spectra of LiCoOgs after precycling with lithium salt
containing electrolyte and LiCoOs with lithium and magnesium salt
containing electrolyte a) Mg 1s spectrum b) F 1s spectrum of bare
electrolyte cycled LiCoO2 ¢) Mg 1s spectrum d) F 1s spectrum of

magnesium salts added LiCoOq
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Aoz ki, 0.01M2 Mg(ClOy)7F Eol9s A=z AdS A3y
3l LiCo022] A% ¢F 0.512ppme FHEZ} As)d oa HAZEFo] 5

Atk ol ALE §F& °F 80%HE JATA S

Table 1. the data of cobalt dissolution depend on storage period and

precycle condition

1.3M LiPFs 1.3M LiPF¢ + | 1.3M LiPFs +
0.01M Mg(ClOg)2 | 0.03M Mg(ClO4) 2
45C 7days 1.1 1.1 1.2
60C 7days 6.1 2.2 1.9
85T 1bdays 2685 512
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Fig. 12 The graph of storage test for cobalt dissolution
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Abstract

Improved electrochemical performance of

LiCoOs2 through in situ electrochemical coating

Jungwoo Lim
Chemical and Biological Engineering

The Graduate School

Seoul National University

LiCoOg is first commercialized cathode material for lithium ion
battery. Charging up to 4.2V, 0.5 mol of lithium are delithated from 1
mol of LiCoOs which is related to 140mAh/g of specific capacity.
However, using lithium more than 0.5 mol, there are several problems
occurred such as structural degradation, cobalt dissolution and side
reaction with decomposition product of electrolyte and salt.

Cobalt dissolution and side reaction with electrolyte can be
inhibited by coating on LiCoOs. However, coating on active material
adds some processes and not apt to large—scale synthesis.
Furthermore, coating methods like deposition cost expensive. To
solve these disadvantages, dissolving the metal salts in electrolyte to
make coating film electrochemically during cycling.

Firstly, Li1-xCoO2 was discharged with magnesium electrolyte to
check possibility of intercalation by XANES, TEM and XPS.
Magnesium 1ons are coated on LiCoOs as MgF»

Secondly, by adding small amounts of magnesium salts in bare
electrolyte to make electrochemical coating on LiCoOs.. Magnesium
added cells show improved cycleability at 45C and 60C than bare

electrolyte cell. By TEM and XPS analysis, coating film was identified
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as MgF,. Furthermore, storage test was conducted at 45C, 60T and
85C. MgF. reduces the amount of cobalt dissoluted which leads

improved electrochemical performance at 45C and 60T

Keywords : lithium ion battery, LiCoO2, Cobalt dissolution, coating
Student Number : 2015—21082
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