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Fig.1 Raman spectra of the MCMBs heat-treated at differ-

ent temperatures ( reprinted with permission from ref
4, copyright 1996 The Electrochemical Society)
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Tab.1 Wavenumbers of Raman-active modes of some important cathode and anode materials of the lithium ion battery
Materials Assignments of main Raman bands/cm ™'

Graphite'* 1580 (E,,) 1330(A,,)

Hard carbon"’ 1590(E,,) 1355(A,,)

LiCo0, " 595(A,,) 485(E,)

LiMn,0,"’ 625(A,,) 580(F,,) 483(F,,) 426 (E,) 382(F,,)

LiFePO, " 1071 999 953 292 226

sif* 520 ( crystalline) 480 ( amorphous )

Li,Ti; 0, 671(A,,) 430(E,) 347(F,,) 271(F,,) 232(F,,)

TiO, (anatase ) /' 639(E,) 518(A,,,B,,) 398(B,,) 198(E,) 144(E,)

V,0,"! 994(A,) 700(B,,,B,) 526(A,) 282(B,,,Bs,) 144(B,,,B,,)
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Fig.2 Raman spectra of the LiNi, Mn, O,(a) and the LiNi, sMn, ;0, powders (Fd-3m and P4,32) compared with that of

LiMn, 0, (b)
10, copyright 2007 Elsevier (b)
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Applications of Raman Spectroscopy Technique in Lithium Ion Batteries

ZHAO Liang, HU Yong-sheng* , LI Hong, WANG Zhao-xiang,
XU Hong-xing, HUANG Xue-jie, CHEN Li-quan
(Institute of Physics ,Chinese Academy of Sciences , Beijing 100190, China)

Abstract; The Raman spectroscopy has been widely used in the study of lithium ion batteries. In this short re-
view ,we gave some examples of the applications of Raman spectroscopy in the study of electrode materials inclu-
ding carbonaceous materials, spinel LiM _Mn, _O,, LiFePO,, as well as polymer electrolytes, room temperature
molten salt electrolytes and the solid-electrolyte interphase layers. The advantages and disadvantages of the ex-si-
tu and in-situ Raman spectrum techniques are discussed. Using new Raman techniques to investigate Li-ion bat-
teries are suggested.

Key words: Raman spectroscopy; lithium ion batteries; anode materials; cathode materials; polymer electro-

lytes; room temperature molten salt electrolytes; solid-electrolyte interphase ( SEI) ; surface enhanced Raman

scattering ( SERS)
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