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Photocatalytic Hydrogen Evolution over Rh Quantum Dots
Loaded on 3D Graphene under Visible Light Irradiation
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Abstract: Based on the two-dimensional graphene’s flexible properties, we constructed the 3D graphene with
topological structure, and loaded the Rh QDs on it to prepare the Rh QDs/3DGR catalyst, which was used for the
photocatalytic hydrogen production reaction. The topological structure of 3D graphene could eliminate anisotropy of
electrons and promote the electrons transfer in the graphene layers, which improved the electron transfer rate and the
activity and stability of catalyst. The amount of H, reached 794.2 pmol in 120 min over EY-sensitized Rh/3DGR
catalyst, and the corresponding AQE was 12.6% (520 nm). In addition, the Rh/3DGR catalyst showed the largest

transient photocurrent, the lowest overpotential (=0.34 V) and the longest fluorescence lifetime (1.37 ns).
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Table 1 Structural analysis of GO and 3DGR

Sample Suer / (m*+ ) Pore volume / (cm®-g™) Average pore size / nm
GO 132 0.125 377
3DGR 220 0.180 3.8
Rh QDs/3DGR 186 0.144 3.11
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Table 2 Decay parameters of EY in the presence of GO, 3DGR, Rh/GR and Rh/3DGR samples

System* Lifetime, 7 / ns Pre-exponential factor A Average lifetime, 7 / ns X

EY' 1.168 A4=0.072 1.18 1.110

EY-GO* 7=0.681 4,=0.056 1.20 1.006
=1.396 A,=0.075

EY-3DGR 7=0.953 4,=0.048 1.25 1.012
m=1.551 4,=0.029

EY-Rh/GR® 7=1.047 4,=0.052 1.28 1.066
m=1.465 4,=0.049

EY-Rh/3DGR* m=1.197 4,=0.053 1.37 1.042
m=1.524 4,=0.045

* Decay of TEOA aqueous solution (10%, V/V) of 1.0 pmol -L™" EY at pH 9 was recorded in the presence of 0.1 mg-L™" GR, 3DGR, Rh/
GR and Rh/3DGR. The excited and emission wavelength were 515 and 535 nm, respectively; * Single-exponential fit for EY; ¢ Double-

exponential fit for EY-GR, EY-3DGR, EY-Rh/GR and EY-Rh/3DGR.
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