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Electrochemical Intercalation Reaction of Lithium in the Macromole-cule with the Conjugate
Double-bond I11. Quantum Chemical Calcu-lation for Intercalation of Lithium into the

PolythiophenéT

YAN De-Guant, WANG Wei-Jiang!, WU Hao-Qing*', DU Qing-Qi2

(1 Department of Chemistry, Fudan University, Shanghai 200433)

(2 Department of Mathematics, East China University of Science and Engineer-ing, Shanghai 200237)

Abstract Using Gaussian and HF, viaab initio method and selecting 4-31G basis set, the transformation connection
between the structure and binding energy was investigated in the process of lithium ion interca-lating into polythiophene.
And when the thiophene polymerized, it was found that tri-polymer or tetra-polymer were main products. As the
intercalation of lithium atom (or Li T ion ) into the polymer, the distance between the polythiophenes was shortened
obviously. At the same time, the intercal ation substances became stable due to the electric charges transferring, which
made bond order of the C-a—C- decreased in the thiophene. The HOMO, LUMO energy level of the system was
calculated when the lithium ion (or atom) intercalated into. The LUMO orhit energy level of polythiophene turned
negative with the lithium ion intercalating into, and became the positive pole of the cell reaction that received electron.
While after the metal Li., released Li T, the HOMO energy level of Li~ was 0.7427 eV, and became the negative pole

which was given electron. Thus, the discharge process of lithium/polythiophene was finished in the electrolyte of the
lithium perchlorate. It was also indicated that the conception of the intercal ation bond order was used to denote the
combination degree of lithium between the polythiophene.
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