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Fig. S2 The HRTEM image of P-FeF2.



The confirmation experiment of the surface potential of FeF2

Fig. S3 The photograph of the fluorescein sodium powders under (a) visible light and 

(b) UV.

The experiments were conducted using a fluorescent-labeling method to explore the 

surface charge of the FeF2. Fluorescein sodium was chosen as a fluorescent label. As 

anionic fluorescent molecule, the fluorescein sodium prefers to close to the positively 

charged substances. As be shown in Fig. 3(d), the fluorescein sodium/ethanol solution 

showed a yellow color in visible light and yellow-green fluorescence under UV-light. 

However, the dried fluorescein sodium powders didn’t fluoresce under UV (Fig. S2). 

suggests that the fluorescein sodium shows fluorescence property in only the 

solvation environment. When FeF2 was added to the fluorescein sodium /ethanol 

solution, the original yellow solution turns to colorless and transparent in visible and 

the fluorescence dims under UV-light. According to previously observed phenomena, 

we speculate that the fluorescein sodium molecules were adsorbed on the surface FeF2 

particles. Thus, the fluorescein sodium molecules lost their fluorescence property due 

to diverging from the solvation environment. This indicates that the FeF2 surface is 

positively charged.



Fig. S4 SEM image of rGO-FeF2@C after (a,b) 20 cycles and (c,d) 50 cycles.



Fig. S5 (a) & (b) SEM image of rGO-FeF2@gluC.



Fig. S6 Ragone plots of comparing with different literature in power density and 

energy density.



Tab. S1 Comparison of the electrochemical performance of the conversion type FeF2 
cathode materials.

materials
Current 

density

Voltage 

range

1st discharge 

capacity

Reversible 

capacity

Cycle 

number

Remaining 

capacity
Ref

Ni@FeF2@Al2O3 200 mA g-1 4.2-1.2 V 557 mAh g-1 ~400 mAh g-1 50 250 mAh g-1 1

BM-C(FeF2)0.55 22.7 mA g-1 4.3-1.3 V 538 mAh g-1 456 mAh g-1 25 320 mAh g-1 2

FeF2–carbon

core–shell
30 mA g-1 4.3-1.3 V 345 mAh g-1 314 mAh g-1 50 217 mAh g-1 3

50 mA g-1 4.2-1.0 V 352 mAh g-1 263 mAh g-1 50 263 mAh g-1

FeF2 nanorod/C
100 mA g-1 4.2-1.0 V 345 mAh g-1 221 mAh g-1 50 181 mAh g-1

4

FeF2 140 mA g-1 4.0-1.0 V - ~360 mAh g-1 50 ~200 mAh g-1 5

FeF2-rGO 200 mA g-1 4.5-1.5 V 520 mAh g-1 450 mAh g-1 50 <100 mAh g-1 6

FeF2/C 60 mA g-1 4.3-1.2 V 503 mAh g-1 - 20 183 mAh g-1 7

FeF2 film 12.5 mA g-1 4.5-1.0 V 371 mAh g-1 ~330 mAh g-1 10 348 mAh g-1 8

C-FeF2 20 mA g-1 4.3-1.3 V 448 mAh g-1 328 mAh g-1 50 220 mAh g-1 9

C-FeF2 20 mA g-1 4.3-1.3 V 418 mAh g-1 363 mAh g-1 40 297 mAh g-1 10

C-FeF2 20mA g-1 4.3-1.3V 442 mAh g-1 ~420 mAh g-1 50 ~240 mAh g-1 11

FeF2 20 mA g-1 5.0-1.0 V 590 mAh g-1 420 mAh g-1 25 200 mAh g-1 12

200 mA g-1 497 mAh g-1 ~400 mAh g-1 ~400mAh g-1

rGO-FeF2@C
200 mA g-1

4.0-1.0 V
432 mAh g-1 347 mAh g-1

50
348 mAh g-1
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