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M agnetic Resonance Studieson L ithium Intercalation into Carbons

Zhou X iao-rong, Du Zhenming, ZhuangL in", L u Jun-tao
(Colllege o Chamistry and M olecular Sciences, W uhan U niversity, W uhan 430072, China)

Abstract: The electron in reonance(ESR) and L iNM R magnetic resonance (L i-
NM R) studies on lithium intercalation into carbonsw ere reviev ed based on recently pub-
lished papers, including those by the authors of this reviev. Two kindsof electronic gins
w ere found in ESR studies One corregponds to the charge carrier electrons and is called the
Pauli pin  From the ESR intensity of Pauli gins, the curve of the density of electronic
states can be deduced for the carbon material studied and, in turn, the contribution of the
band model mechanisn to the lithium intercalation can be calculated for the given carbon
sample The other is the Curie in asociated w ith localized gins but its relationsw ith in-
tercalation siteds are not clear at present L iNM R measuranents revealed a number of dif-



ferent signals, their position and intensity depenging on the nature of carbon and the degree
of intercalation It is generally accepted that theNM R peak at 45+ 5x 10 ° corregponds to
theLi" of LikCs(x=Q 5 1) in the graphitised structure and this peak shift is the Knight
Shift TheNM R peaksw ith a shift below 45 x 10" °may corregpond to the low concentration
Li" in the graphitised microstructuresor the covalently bonded lithium in the disordered m i-
crostructures It ispointed out that ESR and L iNM R arew ell complementary to one anoth-
er in the study of lithium intercalation into carbons and combined use of these two techniques
w ill hopefully contributemuch to the understanding of the structure-property relationship of
lithiated carbons

Keyw ords: L ithium intercalation, Carbonaceousmaterials, ESR, NM R, L ithium ion
batteries
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