Accepted Manuscript

Poly(vinylidene fluoride)-based, co-polymer separator electrolyte membranes for
lithium-ion battery systems

C.M. Costa, J.L. Gomez Ribelles, S. Lanceros-M° ndez, G.B. Appetecchi, B. Scrosati

Pl S0378-7753(13)01158-0
DOI: 10.1016/j.jpowsour.2013.06.151
Reference: POWER 17680

To appearin:  Journal of Power Sources

Received Date: 11 April 2013
Revised Date: 21 May 2013
Accepted Date: 17 June 2013

Please cite this article as: C.M. Costa, J.L. Gomez Ribelles, S. Lanceros-M° ndez, G.B. Appetecchi, B.
Scrosati, Poly(vinylidene fluoride)-based, co-polymer separator electrolyte membranes for lithium-ion
battery systems, Journal of Power Sources (2013), doi: 10.1016/j.jpowsour.2013.06.151.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.jpowsour.2013.06.151

Poly(vinylidene fluoride)-based, co-polymer separ ator electrolyte membranes

for lithium-ion battery systems

C.M. Cost4 J. L. Gomez Ribe*II%é S. Lanceros-Ménd&?,
G.B. Appetecchii , B. Scrosafi

%Center/Departament of Physics, University of Minho, 4710-057 Braga, Portugal

“Center for Biomaterials and Tissue Engineering, Universitat Politécnica de Valéncia, 46022
Valencia, Spain.
“Networking Research Center on Bioengineering, Biomaterials and Nanomedicine (CIBER-BBN),
Valencia, Spain
9NL — International Iberian Nanotechnology Laboratory, 4715-330 Braga, Portugal

®University of Rome “La Sapienza®“, P.le A. Moro 5, 00185 Rome, Italy

ABSTRACT

In the present paper we report and discuss the physicochemical properties of novel electrolyte
membranes, based on poly(vinylidenefluoride-co-trifluoroethylene), PVdF-TrFE, and
poly(vinylidenefluoride-co-hexafluoropropylene), PVdF-HFP, co-polymer hosts and the PVdF-
TrFE/poly(ethyleneoxide (PEQO) blend as separators for lithium battery systems. The results have
shown that the examined separator membranes, particularly those based on the PVdF co-polymers,
are able to uptake large liquid amounts which lead to high ionic conductivity values.

Tests performed on Li/LiFeRQnd Li/Sn-C cells have revealed very good cycling performance
even at high current rates and 100% of DOD, approaching the results achieved in liquid
electrolytes. A capacity fading lower than 0.002% per cycle was observed. Particularly, the
Li/LiFePO, cathode cells have exhibited excellent rate capability, being still able to deliver at 2C
above 89% of the capacity discharged at 0.1C. These results, in conjunction with the about 100%
coulombic efficiency, suggest very good electrolyte/electrode compatibility, which results from the

high purity and stability of the electrolyte and electrode materials and the cell manufacturing.
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