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Construction and Electrochemical Propertiesof Yolk-shell Structured
FeF3-0.33H,0@N-doped Graphene Nanoboxes
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Abstract: FeF;-0.33H,0 possesses the characteristics of high theoretical capacity and high voltage, but its
electrochemical cycling performance is unsatisfactory due to its poor conductivity and serious volume change during
redox reaction, resulting in limited application. In this study, by using the strategies of dopamine self-assembly coating,
carbonization, HCI etching and HF fluorination, the yolk-shell structured composite FeF;-0.33H,0@carbon nanoboxes
(FeF3-0.33H,0@CNBs) composed of N-doped graphene shell and nanocube FeF;-0.33H,0 core was synthesized. Its
particle size is about 250 nm and thickness of carbon shell is 30-40 nm. FeF;-0.33H,0@CNBs displays an initial
charge-discharge capacity of 208 mAh-g ' at a current density of 0.2C(1C=237 mA-g™"). After 50 cycles, the capacity
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remains 173 mAh-g ', and the capacity attenuation rate per cycle is only 0.3%. In comparison, the initial capacity of

bare FeFy:0.33H,0 is 112 mAh-g"', and after 50 cycles, only 95 mAh-g "' reserves, indicating superior cycle

performance of FeF;-0.33H,0@CNBs. Furthermore, charging and discharging results at 0.1C—1C show that the rate

performance is also significantly better than bare FeF;-0.33H,0. It’s due to that N-doped graphene shell prepared by

this strategy provides good electron/ion transport performance. At the same time, the carbon shell can not only buffer

and inhibit the volume change of the core FeF;:0.33H,0, but also shorten the ion migration distance and improve the

Li" migration rate on the electrolyte storage and retention performance of the electrolyte. As a result, the

electrochemical performances are better than those of previous literature.

K ey wor ds: lithium ion battery; cathode material; iron fluoride; yolk-shell structure
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(a) Raman spectrum and (b) TG curve of yolk-shell FeF;-0.33H,0@CNB
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(c) Cycling and (d) rate performances of FeF;-0.33H,O@CNBs and bare FeF5-0.33H,0. Colorful figures are available on website
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Table S1  Performance comparison of FeF3-0.33H,0 based cathode materials
of lithium ion battery in thiswork and literature

Material Particle =~ Voltage Discharge Initial discharge (Reversible capacity/ Ref.
size range/V  density capacity/(mAh-g”")  (mAh-g"))/cycle number

FeF;-0.33H,0@CNBs 250 nm 2.0-4.5 0.2C 208 173.4/50 This work
FeF;-0.33H,0/C 1-1.7 um  2.0-4.5 1C 187.1 172.3/50 [4]
FeF;3-0.33H,0@CNHs 80-100 nm 1.5-4.5 1C 155 154/50 [5]
FeF;3-0.33H,0/MWCNTs 30 nm 2.0-4.3 0.1C 186 116/50 [6]
FeF3-0.33H,0@rGO 400 nm 2.0-4.5 0.1C 205 183.8/60 [7]
FeF;-0.33H,0/C 1-5 um 1.5-4.5 1C 276.4 193.5/50 [8]
g:gloiufggped 200nm 1545  5C 200.1 177.8/400 [9]
FeF;3-0.33H,0/rGO 150 nm 1.8-4.5 0.5C 208.3 133.1/100 [3]

% S2 FeF30.33H,0@CNBs F14f FeF4-0.33H,0 B Li*H B &%k
Table S2 Li-ion diffusion coefficients of FeF3-0.33H,O@CNBs and bare FeF;-0.33H,0

Sample RJ/Q R/Q Dy /(m*s™h
FeF;-0.33H,0@CNBs 3.39 46.0 1.84x107"
FeF;-0.33H,0 8.78 112.6 2.74x1071
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