Supplementary Materials

Selective photooxidation of S-hydroxymethylfurfural in water enabled by highly dispersed

gold nanoparticles on graphitic carbon nitride

Qizhao Zhang!, Botao Fan!, Yuxi Wang!, Bang Gu'", Qinghu Tang?, Feng Qiu’, Qiue Cao!,
Wenhao Fang!*

School of Chemical Science and Technology, Yunnan University, Kunming 650091, Yunnan,
China.

2School of Chemistry and Chemical Engineering, Collaborative Innovation Center of Henan
Province for Green Manufacturing of Fine Chemicals, Key Laboratory of Green Chemical Media
and Reactions - Ministry of Education, Henan Normal University, Xinxiang 453007, Henan, China.
3National Center for International Research on Photoelectric and Energy Materials, School of

Materials and Energy, Yunnan University, Kunming 650091, Yunnan, China.

“Correspondence to: Dr. Bang Gu and Prof. Wenhao Fang, School of Chemical Science and
Technology, Yunnan University, 2 North Cuihu Road, Kunming 650091, Yunnan, China. E-mail:

gubang@ynu.edu.cn; wenhao.fang@ynu.edu.cn

S1


mailto:gubang@ynu.edu.cn
mailto:wenhao.fang@ynu.edu.cn

Supplementary Table 1. The precise Au loading measured by ICP-MS and the mean Au size

calculated by the Scherrer equation

Catalyst Au loading (wt%) (hk)) 260(°) FWHM (°) d, Au (nm)
Au/CN(I) 0.99 - - - -
Au/CN(II) 1.02 (111 38.2 1.252 6.7
Au/CN(III) 1.00 (111 38.2 1.129 7.5

Supplementary Table 2. Comparison of catalytic performances of metal oxide-based catalysts

for photooxidation of-HMF-to-DFF in water under simulated sunlight

Catalyst Prod. DFF  Conv. HMF Select. DFF Yield DFF References
(mgg'hl) (%) (%) (“o)

N/Ti02 1.4 40 26 10 (1
ZnO/PPy 3.1 5 12 1 [2]
AuzCuy/Ti15Siss SFD 4.5 21 34 7 (3]

Bi2WOg 19.2 26 73 19 (4]

HP brookite (TiO>) 53 20 21 4 [5]
(Cu20)0.16ITiO2 64.1 52 44 23 (6]
Au/CN(I) 72.7 68 38 26 This work

Supplementary Table 3. Energy band positions and band gaps of g-C3Ny carriers and

supported-Au catalysts

Sample E, Evp vs. Egvs. Exvs. Evp vs. Ecg vs. Eganw  Ecp-auvs.
(eV) Er(eV) SCE(V) NHE(V) NHE (V) NHE (V) (e¢V) NHE (V)

CN(D) 290 240 -0.80 -0.56 1.84 -1.06 - -

CN(I) 2.87 230 -0.87 -0.63 1.67 -1.20 - -

CN{I)  2.82 250 -0.91 -0.67 1.83 -0.99 - -

ACN(I) 275 2.00 -0.98 -0.74 1.26 -1.49 1.51 -2.25

ACN{D) 2.74 1.10 -0.91 -0.67 0.43 -2.31 1.35 -2.02

ACN(I) 2.77 0.70 -0.92 -0.68 0.02 -2.75 1.25 -1.93
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Supplementary Scheme 1. Schematic diagram for the photodeposition synthesis of g-C3Ns (i.e.,

using three different precursors) supported-Au catalysts.
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Supplementary Scheme 2. Schematic illustration of the photocatalytic reaction system.
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Supplementary Figure 1. Mott-Schottky plots of CN(I), CN(II), CN(IIT) Au/CN(I), Au/CN(II)

and Au/CN(III).
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Supplementary Figure 2. Photocurrent measurement of g-C3Njy carriers and supported Au

catalysts.
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Supplementary Figure 3. (A) PL spectra of CN(I), CN(II), CN(IIT) and Au/CN(I); (B) EIS in the
form of Nyquist plots of CN(I), CN(II), CN(III) Au/CN(I), Aw/CN(II), and Au/CN(III).
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Supplementary Figure 4. XPS spectra of Au 4f core level for CN(I) and Au/CN(I).

Cls

Au/CN(I)

Intensity(a.u.)

CN()

291 288 285 282
Binding energy (eV)

Supplementary Figure 5. XPS spectra of C 1s core level for CN(I) and Au/CN(I).
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Supplementary Figure 6. Catalytic results of the controlled experiments over the Au/CN(I)

catalyst by adding catalase scavenger for H>O, during photooxidation of HMF to DFF.
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Supplementary Figure 7. (A) TEM and (B) HRTEM images, and (C-E) XPS spectra of the

Au/CN(I) catalyst pre- and post-reaction.
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