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Abstract: The theoretical energy density of lithium/fluorinated carbon battery (Li/CF,) is as high as 2180 Wh « kg™'.
However, due to the poor electrical conductivity and low vibrational density of the fluorinated carbon (CF, ), there is a prob-
lem of low capacity utilization rate of the CF, materials in battery applications. Previous studies have shown that the physical
properties and chemical properties such as particle size, specific surface area and degree of fluorination have a great influ-
ence on the electronic conductivity and capacity utilization of CF_. In this paper, based on the study of the microstructure,
specific surface area and particle size of hierarchical CF_, novel composite hierarchical CF, were prepared by physical ball
milling method. By adjusting the mass ratio of hierarchical CF_, the micro morphology, electrode structure and electrochemi-

x

cal mechanism of the novel composite CF, were studied, and the impedance and electrochemical performance of batteries
with composite CF_ as cathode material were further compared. The results show that the novel composite CF reduces the po-
rosity of the electrode, increases the contact tightness between the particles and effectively reduces the charge transfer resist-
ance of the battery. The battery uses CF73 composite as cathode material, whose resistance decreases by 62% and specific
energy increases by 4. 1% compared with the battery using single CFO1 as cathode material.

Key words: lithium/fluorinated carbon battery; cathode material; composite hierarchical fluorinated carbon; reaction
mechanism; electrochemical performance
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Fig. 1 SEM images of fluorinated carbon
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Fig. 2 Particle size distribution (a) and N, adsorption isotherm (b) of CFO1 and CF02
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Table 1 Comparison of physical properties of CFO1 and CF02
Property CFO1 CF02
Average particle size (D50)/um 9.627 5.768
Specific surface area/(m? g™ ") 164 471
Vibrational density/ (g -mL™") 0.99%4 0.814
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Fig. 3 Schematic illustration of electrode structure: (a) single fluorinated carbon material, (b) composite fluorinated carbon material
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Fig. 4 SEM images of composite fluorinated carbon: (a) CF82, (b) CF73
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Fig. 6 Electrochemical impedance spectra of CFO1, CF02, CF82 and CF73
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Table 2 Electrochemical characteristics of Li/CF, cells using dif-

ferent fluorinated carbon as cathode

Specific capacity Specific energy

Fluorinated carbon

/(mAh-g™") /(Wh-kg™")
CFO1 862 2189
CF02 761 2130
CF82 833 2153
CF73 854 2218
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3.5+ 100 mA @ RT

3.04

254

Voltage/V

2.0+

o 1 2 3 4 5 6 7 8 8 10
Capacity/Ah
F19 100 mA HLJ T BF4061153 Bkt o it iy 25 5 i 2%
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