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2 Experimental
2.1 Preparation of GO and rGH

The preparation process diagram of GO and rGH was shown in Fig. 1(b), and the
detailed preparation process was as follows. Initially, 1.5 g of MG, 1.5 g of NaNO; and
48 mL H,SO, were added in a beaker, and then 9 g of KMnO, was slowly added to a
beaker under stirring condition. Subsequently, the beaker was placed in a oil bath at 30
°C with stirring for 15 h. Then, 85 mL of deionized water was added to the above mixed
liquid, and the temperature of the oil bath was raised to 80 °C, and kept for 35 min.
Finally,100 mL of deionized water was added to the beaker with stirring condition, and
8 mL of H,O, was added until the suspension turned to bright yellow. The bright yellow
suspension was washed using HCI (5 %) solution and deionized water several times
until the pH of the filtrate was equal to 7, so GO suspension was obtained. Finally, the
appropriate amount of GO suspension was placed in an autoclave at 180 °C for 4 h to
prepare rGH.

3 Results and discussion
3.1 Photoelectric performance of the rGH/V,05 supercapacitor

The specific capacities of the supercapacitors with different mass ratios of V,0s5
to rGH are shown in Table 1S. With mass ratios ranging from 1:1 to 3:1, the specific
capacities first increase and then decrease. When the mass ratio of V,0s5 to rGH is 2:1,
the supercapacitor has the highest specific capacity, and the values are 164 F. g! and
136.1 F. g'! without and with illumination, respectively.

Because the mass ratios of V,0s to rGH are too small, the photoanode films are
relatively thinner. For example, the mass ratio of V,05 to rGH is 1:1, the thickness of
the photoanode film is approximately 1.0 um, which leads to lower light absorption and
photoelectric performance.! When the mass ratios are too large, the photoanode films
are relatively thicker. For example, the mass ratio of V,05 to rGH is 3:1, the thickness
of the photoanode film is approximately 3 um, which results in carrier recombination,?
thereby reducing the specific capacity. When the mass ratio of V,05: tGH is 2 :1, the
photoanode film has an appropriate thickness of approximately 2 um. It can sufficiently

harvest light energy, converting it into electric energy,’ thereby minimizing carrier



recombination and consequently enhancing the specific capacity.

TablelS Effect of mass ratios of V,0s to rGH in the electrodes on the specific

capacities of the supercapacitors (with a current density of 0.5 A. g')

V,0s: rtGH 1:1 1.5:1 2:1 2.5:1 3:1
Without illumination 7173 92.1 136.1 109.1 86.2
With illumination 91.1 113 164 142.4 101.2

Table 2S shows photoelectrochemical performance of the supercapacitors about
similar literature and this work. It can be seen that the synthesized device has a higher
photocharging voltage (0.82 V), the specific capacity (25.25F. g!) and PCE (0.012%)
compared with similar literature, indicating that the synthesized device has perfect

comprehension performance.

Table 2S Comparison of photoelectrochemical performance between similar literature

and our work
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Fig.1S shows XPS spectra of the V,0s5 photoanodes before and after 10000
cycles. As shown in Fig.1S (a-b), the V2ps/, peak at 517.3 eV and the V2p,,, peak at
524.45 eV correspond to V3* characteristic binding energies °, and the two peaks of Ols
at 530.2 eV and 531.8 eV correspond to V-O bond and C-O bond. After 10000 cycles,
it can be seen from Fig.1S (c) and (e), there is a little of amount of V4" peak due to the
redox reaction during cycling, and the peak area of Ols at 531.8eV (see Fig.1S(d)
and(f)) has a little increase due to the presence of V4*. However, there is no significant

change in the structure of V,05 before and after cycling.
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Fig.1S XPS spectra of the V,0Os photoelectrode (a-b) before, and (c-d) without

illuminated, (e-f) wih illuminated after 10000 cycles.

References

1 A. Ansén-Casaos, J. C. Ciria, C. Martinez-Baron, B. Villacampa, A. M. Benito and W. K.
Maser, International Journal of Hydrogen Energy, 2024, 52, 1146—1158.



2 G. Zamiri, S. Bagheri, A. A. Babadi, S. Moosavi and M. S. Naghavi, Optical Materials, 2021,
122, 111720.

3 S. Kiran and S. K. Naveen Kumar, Materials Today: Proceedings, 2018, 5, 10797-10804.

4 T. Miyasaka and T. N. Murakami, Applied Physics Letters, 2004, 85, 3932-3934.

5 R. Kumar, A. Kumar, P. S. Shukla, G. D. Varma, D. Venkataraman and M. Bag, ACS Appl.
Mater. Interfaces, 2022, 14, 35592-35599.

6 W.J.Dong, W. S. Cho and J.-L. Lee, ACS Appl. Mater. Interfaces, 2021, 13, 22676-22683.
7 T. Kumar, R. Thakuria, M. Kumar, A. Kumar, R. Kumar and M. Bag, Sustainable Energy
Fuels, 2023, 7, 5018-5028.

8 B. D. Boruah, A. Mathieson, B. Wen, C. Jo, F. Deschler and M. De Volder, Nano Lett., 2020,
20, 5967-5974.

9 X. Liu, C. Liu, Z. Wang, H. Chen, Z. Liu, J. Yang, W.-M. Lau and D. Zhou, Journal of Alloys
and Compounds, 2022, 896, 163071.



