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Table 1 Thirteen definitions of internal
2 coor dinate of CHsOL i molecule
O—ti ra H2Cy Os H2C1Hs Bu H4C10s5
[9.12] 1 r2 H3Cy az H3CiHa P12 LisOsCy
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Table 3 Twelve definitions of symmetrical cm't, 3100 cm™*;
coor dinate of CHsOL i molecule CHs CHa
, 110
S1 rn+r2+rs3 VEHa cm'l, 70 Cm'l
S 2r1- r2- r3 V%ﬁ-ia , (—CHas) oO—
Ss r2- rs V'€ﬁ3 Li , (—CH2 >
> e Vo4 O—ti , O—ti
Ss rs VLigOg
Ss Og +07 +0g -Bo-B1o-Pu Y &Hg (2) CHs
S Qg -07-0g Y &, 1
. , 1510 cm
Ss a7-0g Y &,
So Bo-Bw-Bu PcH, ® 3 ) c—o
Swo Bio-Pu P’ chy 1280 cm Li—O
Su P12 OLig0g5C; 840cm™*, 800cm™*,
Si2 Ti3 T H,C,OgLip , C—oO—ti
v: Vst ves: Y S Ty '
HN ;0 T AR (4) C—O—ti 170 cm™
HeC20OsLio 150 cm™*! , C20slig
Table 4 Twenty-one definitions of symmetrical 120cm™*,

coor dinate of CH:CH:OL i molecule

S1 r Voo
So r2+ 13+ 14 V &Hy
S3 2r2- 13- 1a V&,
Sy 13- ra V'€ﬁ3
Ss s+ reg \ EHZ
Se rs- I v Eh,
S7 r7 Vogc,
Ss r VLigog
Sy Og +010 +011 - B12 - B13 - Pua Y hy
Si10 Dg-010-011 Y &,
S11 O10-0n1 Y &,
S12 B-Biz-Pu PcH,
S13 B1z-Pua P’ chy
Sia Pas + 16 dcH,
S15 5p1s +016 501‘?208
S16 B17-Bis +B19 - B2 PcH,
Sy7 B17 +B1s - B1o - B2o WcH,
Sis Bi17-PB1s-B1o +B2o TcH,
Sio ®21 OLigogc,
S20 T2 T Hyc C,04
So1 Tx T H.C,0qLig
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Raman shift/cm™!

Fig 3 Calculated Raman spectra of CHsOLi and CH:CH.OL i

Table5 Theoretically calculated Raman shifts
and assignment of CHsOL i

2930 s CHs 1 200 vw CHs

2910 sh CHs 840 m Li—O
1510 m CHs 170 vw COLi

1280 w CcC—oO

vs: ;S ; sh: ;m: TW D VW

Table 6 Theoretically calculated Raman shifts
and assignment of CHsCH;OL i

3100 s CHs
3020 s CHs
2900 vs CH2
1510 m CHs + CH2
1420 w CH2 +CHs
1400 vw CHs + CH:2
1310 m CH2
1280 m C2 —Os
1190 vw CH2 +CHs
1100 m CHs +C1—C2
950 m C1— +Lig—Os
800 s Lig —Og
440 vw C1C20s
290 vw H3C1C20s
150 vw HeC20sLig
120 w Co0slig
200 cm™*
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SEI

Sudy of Density Functional Theory (DFT) for Raman Spectra of CHsOL i

and CHsCH:OL |

YU Hongjing', LIU Zhao-jun®, YIN Yanfeng', FU Juan', DINGLi', MO Yujun®’

1. Institute of Optics and Photo- Electronic Technology , College of Physics and Hectronics, Henan University, Kaifeng

475004 , China
2. College of Physics and Information, Normal L uoyang Institute, L uoyang 471022, China

Abgtract Molecular configurations of CHzOLi and CH3CH2OLi were structured based on the previous study that lithium atom
and oxygen atom are directly joined by O-Li bond in alkoxy lithium (ROLi). Neither experimental nor theoretica Raman spectra
of CHsOLi and CHsCH.OLi have been reported up to now. Inthe present paper , DFT method at the B3L YP/ 6-31G(d, p) level
was used to optimize molecular configurationsof CHsOLi and CHsCH:OLi , obtaining each corresponding equili brium configura

tion. Vibration frequencies and Raman spectra of these two molecules were calculated based on equilibrium configuration. The

vibration frequencies of obtained calculated results were analyzed by normal coordinate anayss. Besdes, the Raman vibration

modes of CHsOLi and CH3CH2OLi were assigned according to potential energy distribution of each vibration frequency , which

will provide theoretical basisfor experimental workers to analyze the components of solid electrolyte interface film (SEI film) of

lithium ion battery.
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