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Improving Battery Material Performances
by Surface Modification
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Abstract

Electrochemical reactions take place on the surface of the electrode active material, or more precisely, near the
electrode-electrolyte interface., and are thus greatly affected by the surface condition of the electrode. Considering
that the electrochemical reaction in battery process often involves mass transport across the interface in addition
to redox processes at this interface, it is even more important to understand the influence of the electrode surface
condition on the electrode reaction process when fabricating high—performance battery materials. The simplest
concept is to form a functional film on the surface of the electrode active material. Our research on the modifica-
tion of the surface of electrode active materials in the battery, which are important electrochemical reaction sites,
using plating and fluorination methods are mentioned here. One is the application of nickel-PTFE composite plat-
ing to hydrogen storage alloys for the negative electrode of nickel-metal hydride batteries to achieve high perfor-

mance. Another is the application of the surface fluorination to the active materials etc. in the lithium ion battery.
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Electrolyte solution

surface of Ni-PTFE plated hydrogen storage alloy in
nickel-hydrogen battery.
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Fig. 2 High rate performance of MmNis in MH
battery. (A : untreated, M : alkaline treated, @ : Ni-
PTFE plated )
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active material in LIB.
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Fig. 4 Cyclic voltammogram of LiCoO: fluorinated using 1.3 kPa-NFs. (untreated (a), fluorinated at room tem-

perature (b), 100°C (c), 200°C (d))
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Fig.5 Cross section image of various LiNiO2 particles charged at 4.2 V. (untreated (a), fluorinated in 1.33 kPa-F2 (b),
6.67 kPa-F: (c), upper: SEM images, lower: Li mapping image).
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Fig. 6 Change in the discharge capacity along the
cycle number of LiMn20O4 untreated (a) and after
fluorinating the surface by F2 gas at room temperature
(b), 100°C (c), 200°C (d).
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Fig. 8 Discharge curves of (a) LiNiOz (20 h, 700°C),
(b) LiNiO2 (30 h, 700°C) (c), LiNiO2 (2 h, 700°C, NiO
(F)) and (d) LiNiO2 (30 h, 700°C , NiO (F))).
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Fig.7 Cross section SEM images of LiNiO2 prepared using NiO (a) and NiO(F) (b) at 700°C in 20 hours.
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Fig. 9 Discharge curves of LiCo13NiizMni302 mixed

with acetylene black untreated (a) and fluorinated in
1.33 kPa-F> (b) and 59.7 kPa-F, (c).
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