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Preparation of PAA/LAGP blended modified PVDF-HFP-based

solid electrolyte and its performance in solid-state batteries
TONG Minfei . TIAN Fangshuo ,LLI Mengcheng .YE Fangmin
(School of Science, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To improve the extremely low lithium ion conductivity of polymer solid electrolyte at room
temperature and solve the problems of adverse side reactions with lithium metal anode and interface
compatibility of electrode contact, polyacrylic acid (PAA) rich in carboxyl groups was introduced into
polyvinylidene fluoride hexafluoropropylene (PVDF-HFP) using polyethyleneimine (PEI) as a medium,
and Li, ; Al  Ge, . (PO,), (LAGP) was added as an inorganic filler. PVDF-HFP-based solid electrolyte
was prepared by solution casting. The microstructure of the solid electrolyte was characterized, and
symmetric cells and full cells were assembled for testing. The results show that the prepared PVDF-HFP-
based mixed solid electrolyte has good compatibility among the components, a smooth surface and low
crystallinity. Thanks to the effective promotion of lithium ions by the polymer groups and LAGP active
sites, the lithium ion conductivity at room temperature is significantly improved to 7. 02X10 * S/cm. The
interaction between PAA and lithium metal effectively stabilizes the interface, and the Li| PAG| Li battery
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achieves an ultra-long cycle life of up to 700 h at a high current density of 0.5 mA/cm® at room

temperature. In the full battery test, after 100 cycles at a charge and discharge rate of 0.5 C, the battery

still maintains a discharge specific capacity of 153. 9 mAh/g, and the capacity retention rate is as high as
98.4%. The compatibility of the PVDF-HFP-based solid electrolyte prepared in this study with the

lithium metal anode is effectively improved, and the interface compatibility problem is improved.

providing an experimental idea for its promotion in practical application.
Key words: lithium-ion battery; solid electrolyte; solid-state batteries; PVDF-HFP; PAA; LAGP
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