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 Figure S1. Full XPS survey of FeSe2/rGO.
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Figure S2. (a) N2 adsorption and desorption isotherms, and (b) pore size distribution of FeSe2/rGO and FeSe2.
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Figure S3. (a) EIS curves of FeSe2 in ether-based electrolyte at different temperatures, and (b) EIS curves of FeSe2/rGO in ester-based electrolyte at different temperatures.
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Figure S4. (a) explanation of GITT, (b) the calculated Na+ diffusion coefficient of FeSe2/rGO and FeSe2 with different electrolytes during charge process.
                         (S1)
τ represents the relaxation time(s), (mol) and (cm3/mol) stand for the molar number and molar volume of active materials, respectively, and S is the electrode area.  and  are shown in Figure S4a, representing the voltage change after the relax time and after the pulse time.
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Figure S5. (a) in-situ EIS curves and (e) corresponding DRT distribution maps of FeSe2/rGO in ester-based electrolyte
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Figure S6. (a) in-situ EIS curves and (e) corresponding DRT distribution maps of FeSe2/rGO in ether-based electrolyte in 100th cycle.
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[bookmark: _Hlk185597382]Figure S7. Detail capacitive contribution of FeSe2/rGO at 1.0 mV s-1.
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Figure S8. (a-b) SEM images of AC electrode.
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Figure S9. (a) CV curves at 0.2 mV s-1 in the first three cycles, (b) Rate performance, and (c) Cycle performance at 2 A g-1 of AC.
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Figure S10. Rate performance of FeSe2/rGO//AC SICs.


Table S2 Cycling performance comparison of this work with reported FeSe2-based materials
	Materials
	Current density (A g-1)
	Cycle number
	Specific Capacity (mAh g-1)
	Ref.

	FeSe2/rGO
	5
	4500
	498
	this work

	
	10
	9000
	491
	

	FeSe2@NC
	5
	1000
	447.3
	[1]

	FeSe2-CoSe2@NC/CNT
	1
	500
	300.1
	[2]

	Co-FeSe2@C
	2
	6800
	336.3
	[3]

	HT-FeSe2/Se/C
	1
	125
	325.3
	[4]

	(Co,Fe)Se-NGC@PDA-20
	1
	200
	306
	[5]

	FeSe2@C2
	1
	500
	204.2
	[6]

	CoSe2/FeSe2@NC
	5
	5000
	366.6
	[7]
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