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Tetraaminocobalt phthalocyanine as a homogeneous
catalyst for lithium-sulfur batteries
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(1. School of Chemistry and Chemical Engineering, Hefei University of Technology, Hefei 230009, China; 2. Department of Applied
Chemistry, University of Science and Technology of China, Hefei 230026, China)

Abstract: In this paper, tetraaminocobalt phthalocyanine(CoTaPc) was dissolved in DOL/DME electrolyte to
form a homogeneous catalyst for lithium-sulfur batteries, which promoted the conversion of soluble lithium
polysulfides(LLiPSs) and enhanced the reaction kinetics of sulfur cathode, With the assistance of ultraviolet-
visible absorption spectroscopy, infrared spectroscopy, transmission electron microscope( TEM), cyclic volta-
mmetry(CV) and electrochemical impedance spectroscopy(EIS), the content, stability and electrocatalytic ac-
tivity of CoTaPc in electrolyte were analyzed, and the constant current charge and discharge method was used
to study the effect of CoTaPc on the performance of lithium-sulfur batteries. The results show that CoTaPc is
a stable homogeneous catalyst that can effectively promote the electrochemical conversion reaction of soluble
LiPSs. It can make the first discharge specific capacity of the lithium-sulfur battery at a discharge rate of 0. 1C
reach 1 395 mA + h/g. The capacity remains at 781 mA * h/g after 100 cycles, and the Coulombic efficiency
is close to 100%. At the same time, the first discharge specific capacity reaches 976 mA « h/g at 1. 0C.

Key words: tetraaminocobalt phthalocyanine(CoTaPc) ; homogeneous catalyst; shuttle effect; lithium-

sulfur battery; cyclic voltammetry(CV)
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