Comprehensive Study of the Conversion Reaction Mechanism for Cul,
as a Cathode Material for Lithium-ion Batteries
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1. Introduction
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intermediate species is observed.

* Conversion slows down when the
capacity reaches about Li = 1.0.
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because it has a high specific
capacity of 528 mAh/g and the
highest theoretical potential of
355 V, leading to an
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energy of 1874 Wh/kg (600 Wh/Kg for LiCoO,). However, the XANES (Cu K-edge) 15t Derivative of Difference XANES |
electrochemical performance of CuF, is drastically different in practice. In 1s{ —u1e—urs
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the whole reaction, and, in particular, the causes for the increase of the * Cu(l): possibly tetrahedral geometry j - ?
overpotential halfway through the 1st discharge and the main factors that * Cu(ll): possibly octahedral geometry ; ;
which reduce the reversibility of this material. e Cu oxidation mainly occurs at the H
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o 3 rom the reduction of Cufll) : =S Cu phase dominates all the PDF patterns and
CuF, shows less and less contribution in the

due to the presence of carbon
under an elevated temperature subsequent cycling steps. No or very little CuF,
forms after the 2" cycle.
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in the ball mill process.
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3-ZrF, and CF, phases are observed in
the F NMR. The presence of CF, is « = & & =+ ¢ & = “F NMR
further confirmed by the '°F-13C Cross
Polarization NMR. The observation of [3-
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ZrF, and CF_ indicates the reaction Phase Fraction Size Evolution g
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6. Ex situ Solid-state NMR
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Caevioay | 15! (1t Cycle) o LiF starts to form right in the beginning.

_ e s s 2 ———————————————— * The negative shift of the chemical shift from process A to B
H conten CT T emeeum ‘ suggests different lithiation process leading to a different local

Galvanostatic cycling Cyclic Voltammetry - environment for LiF. (A: CF,>C+LiF; B: CuF,~>Cu+2LiF)
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Redox reactions assignment - about Li=1.0 (suggested by T,).
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