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Fig. 1 Schematic representation of the Li storage mechanism based on conversion reactions
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Tab. 1 Gibbs free energies (A,G,)), electrode potentials (E°) and theoretical capacities (C,) of selected binary metal compounds

M, X, AG,/(K-mol') E,V C/(mAh-g') M,X, AG,/(kI-mol’) E°,V C,/(mAh-g')
CoF, -1047 3.617 694 Fe, O, -472 1.631 1007
FeF, -794 2.742 712 v, 0, -695 1.441 1474
MrF, -766 2.647 719 Cr, 0, -313 1.081 1058
CrF, -660 2.280 738 MnO -198 1.028 756
VF, -539 1.863 745 CuO -434 2.236 674
TiF, -404 1.396 767 NiO -377 1.811 718
CuF, -686 3.553 528 CoO -348 1.798 715
NiF, -572 2.964 554 CoS, =732 1.898 871
CoF, -551 2.854 553 NiS, -753 1.952 873
FeF, -514 2.664 571 FeS, =718 1.861 893
AgF -401 4.156 211 MnS, -653 1.692 900
FeCl, -819 2.830 496 Cr,S, -575 1.985 803
CuCl, -593 3.074 399 CuS -386 1.998 561
NiCl, -510 2.642 414 NiS -360 1.863 591
CoCl, -499 2.586 413 CIN -35.6 0.123 1218
MnCl, -328 1.701 426 Cr,N -13.2 0.091 681
ZnCl, -399 2. 069 393 CO,N -31.5 0.327 421
AgCl -275 2.846 187 Mn;N, -20.4 0.177 531
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Fig. 2 Reversible Li-storage performance of SnO, (A) and elemental phosphorus (B) through electrochemical conversion reac-

tion (the inset in (A) displays cycling performance of the SnO, electrodes)®'
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Electrochemical Conversion Reactions and
Their Applications for Rechargeable Batteries

LI Ting', YANG Han-xi*
(1. College of Chemistry and Materials Science, South-Central University for Nationalities, Wuhan 430074,
China; 2. Department of Chemisiry, Wuhan University, Wuhan 430072, China)

Abstract: Electrochemical conversion reactions have received considerable interest as a new redox mechanism for constructing
high capacity electrodes of rechargeable batteries. Without strict restrictions on the crystalline structure of the host lattice and the
size of the associated ions, conversion reactions can take place in a variety of different metal compounds with different metal
cations and deliver much higher reversible capacities through full utilization of all the oxidation states of the transition-metal com-
pounds, opening up a new avenue for developing high capacity materials of rechargeable batteries. This paper briefly reviews the
state of the art and challenges of conversion electrodes and also discusses the possible strategies for realizing high efficient electro-
chemical conversions and for establishing advanced Li-ion and Na-ion batteries.

Key words: clectrochemical conversion reactions; lithium ion batteries; sodium ion batteries
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