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Preparation of glass fiber membrane modified by metal
organic frameworks and its application in

diaphragm of lithium-sulfur batteries
LIN Shan, ZHU Renxia » MA Danyang , SUN Mengtao, CAI Yurong
(College of Materials and Textiles, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In this paper, the rich porous structure of the metal organic frameworks was used to adsorb
dissolved polysulfide produced by the battery cathode and the excellent electric conductivity of Ketjen black
was applied to reduce the interface impedance, activate the adsorbed polysulfide, and subsequently
improve the discharge capacity and cycling stability of the battery. Three kinds of metal organic
frameworks with different porous structure (UIO-66, MOF-5 and ZIF-8) were deposited on the surface of
glass fiber by in-situ growth method, respectively. Then, Ketjen black powder was coated on the surface
of glass fiber membrane to gain the modified glass fiber membrane which was used as the diaphragm of
lithium-sulfur batteries. The experimental results showed that when the glass fiber membrane modified
only by Ketjen black was used as the diaphragm, the initial discharge specific capacity of battery was 967.4
mAh/g and 730.8 mAh/g after 50 cycles at 0.2 C. When the glass fiber membrane in— situ growing on
different metal organic frameworks was used as the battery diaphragm, lithium-sulfur batteries presented
different cycling performance. When glass fiber membrane modified by UIO — 66 with the largest pore

diameter and the richest structure was used as the battery diaphragm, lithium-sulfur batteries presented
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the best cycling performance. The initial discharge specific capacity reached 1270.1 mAh/g, and 827.7

mAh/g after 100 cycles at 0.2 C. This study provides an effective method for preparation and modification

of lithium—sulfur battery diaphragm.

Key words: metal organic frameworks; pore structure; in-situ growth; glass fiber membrane;

lithium-sulfur batteries
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