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The Effect Mechanism of Anion PF; on

Dissociation Reaction
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2.School of Chemistry and Chemical Engineering,liaocheng University,Liaocheng 252059, China)

Abstract To further understand PF; and different electrolyte systems (FEC)Li" (X) (X=PC,PF; ,PC-
PF; and PC,-PF; ) on reduction decomposition,the density functional theory (DFT) B3PW91/6-311++G
(2df,2p) level was used for comprehensively exploring the electroreduction mechanism.The reduction po-
tential of (FEC)Li" (PF; ) is 0.70 V,which is in agreement with experimental reduction peak.As the dis-
tance increases from PF; in direct contact with Li" to the separation of two PC solvent,the LUMO orbital
diffuses . the contribution of LUMO orbital decreases from 18.79% to 0.12% ,and the effect of reduction ca-
pacity becomes weaker and weaker.In addition, it is proved that the interaction between PF; and Li™ is
caused by the electrostatic attraction and van der Waals through the analysis of model (FEC)Li" (PF; )

And the bending of PF; towards FEC arouses wide range of van der Waals attraction on the model of sepa-

ration (FEC)Li" (PC),-PF; . The different bonding positions of PF; lead to different competitive solvation
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results in the electrolyte system.
Key words fluoroethylene carbonate FEC; density functional theory DFT;anion PFy ; reduction mecha-
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Structures Contribution of PFg HOMO LUMO gap

of total of PFs
(FEO)Li™ 17.63 —9.37 —0.19 9.18
(FEO)Li™ (PC) 18.73 —8.73 —0.18 8.54
(FEO Li™ (PFs ) 17.06 20.26 18.79% —9.28 —0.14 9.14
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