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Material characterization
The crystal structures were characterized X-ray diffraction (XRD, A8 Advance, BRUKER AXS GMBH., Germany). Field emission scanning electron microscopy (FE-SEM, GeminiSEM500, Carl Zeiss AG, Germany) and transmission electron microcopy (TEM, JEM-1400Flas, JEOL Ltd., Japan) were used to observe the microstructures. The cross-sections of the membranes were obtained by liquid nitrogen cooling and brittle fracture. The tensile strength of the membranes was tested using an electronic universal material testing machine (EJA SERIES, Thwing-Albert Co., Ltd., USA). The water contact angles of pure RGO membrane and RCC composite membranes were tested using a video contact angle tester (JB-82B, Chengde Dingsheng Testing Machine Co., Ltd., China). The surface electrical resistance of the RGO membrane and RCC composite membranes was tested using a four-probe tester (ST-2258C, Suzhou Jingge Electronic Co., Ltd., China), the samples were cut into 1cm×1cm sheets. The thickness of the membranes was measured using a micrometer (MNT090025, Shanghai Meinaite Industrial Co., Ltd., China)

Electrochemical measurements
All the electrochemical measurements were carried out at an electrochemical workstation (CHI760E, Shanghai Chenhua Instrument Factory, China). The electrochemical properties of RGO membrane and RCC composite membranes were studied in a three-electrode configuration, using a platinum sheet electrode and a saturated calomel electrode as the counter electrode and the reference electrode, respectively. All the tests were conducted at room temperature, and aqueous solution of 1.0 M Na2SO4 was used as the liquid electrolyte. Cyclic voltammetry (CV) measurements at different scan rates and galvanostatic charge/discharge (GCD) tests at varied current densities were done with the potential window from -0.8 to 0 V. The volumetric specific capacitance (C, F·cm-3) of the electrode was calculated according to the GCD profiles based on the following equation.(Shao et al. 2018; Zou et al. 2019)
		(1)
Where, I (A), t (s), ΔV (V), and v (cm3) are the discharging current, the discharging time, the discharging potential range, and the volume of electrode, respectively.
The nanocellulose based symmetric FASC was assembled by sandwiching a 1.0 M Na2SO4-saturated CNF membrane separator (1 cm×2 cm) between two RCC-1.0 composite membrane electrodes (1 cm×2 cm). For testing, two Ni sheets were connected with the two RCC-1.0 composite membranes, and a polyethylene film was used to package the fabricated FASC. The electrochemical properties of FASC were conducted in a two-electrode configuration. Its specific capacitances, energy densities, and power densities were deduced from GCD profiles based on the following equations.(Shao et al. 2018; Zou et al. 2019)
		(2)
		(3)
		(4)
[bookmark: _Hlk106268103]Where CV, E, and P refer to volumetric capacitance (F·cm-3), volumetric energy density (mW·h·cm-3), and volumetric power density (W·cm-3) of the FASC, respectively. I, t, v, and ΔV stand for discharge current (A), discharge time (s), total volume of two RCC-1.0 composite membrane electrodes and a CNF membrane separator (cm3), and discharge potential window of device (V), respectively.
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Fig. S1 The detail information of CNF and CNF membrane: (a) TEM image of CNF; (b) SEM image of CNF membrane with mesopores; (c) digital image of CNF membrane; (d) tensile stress-strain curve and electrolyte uptake of the CNF membrane.
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[bookmark: _Hlk107299102][bookmark: _Hlk104322031]Fig. S2 The homogenized suspension of GO and GO/CNC/CNF-x: (a) GO suspension; (b) GO/CNC/CNF-0.5;(c) GO/CNC/CNF-1.0;(d) GO/CNC/CNF-1.5;(e) GO/CNC/CNF-2.0.
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Fig. S3 The TEM image of GO/CNC/CNF-1.0 composite. After drying, nanocellulose (CNC and CNF) could spontaneously absorbed on the surface of GO through hydrogen bonds and van der Waals force.


Table S1 Comparison of the electrochemical performance of the RCC-1.0 in this work with other reported graphene-based electrode in literature.
	electrode materials
	electrolyte
	specific capacitance (F·cm-3)
	references

	RGO/CNC/CNF 
	1.0 M Na2SO4
	193.3
	this work

	cellulose/RGO/Ag nanoparticles
	2.0 M KCl
	31.1
	(Zou et al. 2019)

	microwave-expanded GO
	BMIM BF4/AN
	110.0
	(Murali et al. 2013)

	Ni/NiCo2O4/RGO
	2.0 M KOH
	2.6
	(Shewale & Yun 2021)

	flash-RGO/cellulose
	1.0 M Na2SO4
	2.4
	(Koga et al. 2016)

	cellulose-derived carbon nanofibrous/RGO
	6 M KOH
	46.0
	(Kuzmenko et al. 2017)

	cellulose/RGO/silver/Fe2O3
	2 M KOH
	75.7
	(Zou et al. 2020)





Table S2 Comparison of the electrochemical performance of the nanocellulose based FASC in this work with other FASC reported in literature.
	electrode materials
	electrolyte
	specific capacitance (F·cm-3)
	references

	RGO/CNC/CNF
	Cellulose nanofiber film/Na2SO4
	164.3
	this work

	RGO/CNC
	PVA/H2SO4 gel
electrolyte
	155.8
	(Chen et al. 2018a)

	cellulose/RGO/Ag nanoparticles
	PVA/KCl gel
electrolyte
	8.6
	(Zou et al. 2019)

	cellulose/RGO/silver/Fe2O3
	PVA/LiCl gel
electrolyte
	18.2
	(Zou et al. 2020)

	[bookmark: _Hlk105228464]RGO
	PVA/KOH gel
electrolyte
	0.9
	(Ye et al. 2017)

	RGO
	PVA/KOH gel
electrolyte
	2.8
	(Zhu et al. 2017)

	polypyrrole/RGO
	PVA/H2SO4 gel
electrolyte
	17.3
	(Guo et al. 2018)

	Polyaniline/poly(p-phenylenevinylene)/RGO
	PVA/H2SO4 gel
electrolyte
	152.0
	(Wee & Hong 2014)

	MnO2/graphene/Ni
	cellulose separator/6 M KOH
	14.3
	(Liu et al. 2017)

	carbon nanofiber/ polypyrroles/RGO
	PVA/H3PO4 gel electrolyte
	80.5
	(Chen et al. 2018b)

	polyoxometalates/RGO
	PVA/H2SO4 gel
electrolyte
	115.0
	(Wang et al. 2021)
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