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electrodesin Li-ion batteries

M. Spreaficd, P. Cojocart) F. Triulz?,
M. Apostold, L. Magagnin

! Politecnico di Milano, Dip. Chimica, Materiali ed.
Chimica Giulio Natta
Via Mancinelli, 7 — 20131 Milano, Italy
luca.magagnin@polimi.it
2 Solvay Specialty Polymers, Alternative Energy R&D
V.le Lombardia 20/a, 20021 Bollate (Milan), Italy
Paula.Cojocaru@solvay.com

Lithium cobalt oxide (LiCoO2) is the most widespiea
used active material in conventional cathodesitbiuim-
ion batteries. Its structural and electrochemicabprties
have been extensively studied [1-3].

The value of LiCoO2 charge capacity, 150 mA h gsl,
one of the reasons that prompted research in gpdéin
alternatives to be used at the positive electrédienty of
cathode materials have been studied, for examphelsp
[2,4] and LiFePO4 [2,5] amongst the others. Morepve
modification of lithium cobalt oxide properties hasen
achieved by coatings of the active material witffiedént
materials and with various techniques [6,7].

In commercial grade lithium batteries, electrodes a
produced by mixing the active material and add#iweth

a polymeric binder in an organic solvent, and then
applying the resulting slurry onto a metallic cutre
collector. The solvent is then removed from thetetele
via evaporation with an annealing treatment. The afs
an organic solvent is necessary since LiCoO2 urmsesrg
chemical decomposition in an aqueous environmgnt [8

In this work, copper coating has been applied d@ol02
particles in order to allow the use of water aveal in

the manufacturing process of the cathodes for hi-io
batteries. The deposition was done with electroless
technique, which is made of two distinct steps:Rg-
activation of the particles and (ii) the growth tfe
coating on the particles with the reduction of Gns. The
treatment allowed the deposition of a homogeneous
copper layer on the particles as shown by SEM aismly
fig. 1.

Figure 1. SEM images of the cathodes containing coated
LiCoO2 particles.

The electrodes manufactured with the coated powaolers
active material showed an increased electrical
conductivity. Electrochemical characterization Hsesen
carried out to investigate the nature of the caogtand

performances of the obtained cathodes have been

evaluated by means of galvanostatic cycling in cwilfs.

Table 1 summarizes the outcome of the measurements

after the first 50 cycles at 0.33 C.

Table 1. Electrochemical performances for the coin cells
after 50 cycles with a cycling rate of 0.33C. RC:
reversible capacity. RC1 cycle: reversible capacity
measured after 1 cycle. Capacity retention is @@ r
between RC50 cycles and RC1 cycles.

RCl cycle RCSO cycles CapaCity
(mAh g3 | (mAh g') | Retention
LCO/Water 81.8 37.2 455 %
LCO/NMP 140.1 102.8 73.4 %
Cu-
LCO/Water 115.8 101.9 88 %

The presence of copper on the particles of actisteral
has shown its effectiveness under more severengycli
conditions. The coating allows using water as salve
the preparation of the cathodes, leading to NME-fre
manufacturing process of lithium-ion batteries.
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