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Figure S1. a) AFM images of typical CNCs produced by sulphuric acid hydrolysis and (b-d)CNC/TiO2-NRs hybrids based on
sulphonyl, carboxyl and phosphoryl functionalized CNC nanocrystals.
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Figure S2. TGA curves of the CNC/TiO,-NRs (90), CNC/TiO,-NRs(150) (ramp 10 °C/min, 35-850 2C, in air)
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Figure S3. Nitrogen adsorption-desorption BET isotherms of CNC/TiO,-NRs (90) and CNC/TiO,-NRs(150)

Figure S4. TEM image of Au NCs before decoration
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Figure S5. Tauc plot images of CNC/TiO,-NRs(90), CNC/Ti0,-NRs(150), CNC/TiO,-NRs(90)/Au NCs and CNC/Ti0,-NRs(150)/Au
NCs

Degradation mechanism

During the solar simulator illumination, LSPR-induced hot electrons in Au NCs on the surface of TiO, NRs with energies
higher than the Schottky barrier energy can be injected into the conductive band (CB) of TiO, ! This process can significantly
promote the separation of electron-hole pairs. The injected electrons in CB are trapped by absorbed 0, molecules and then
participated in the photoreduction reaction to get *0,™. However, ‘0, is quite unstable in aqueous solution, so that it would
readily decompose into hydroxyl radicals.?3
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‘0" + 2H* + 2e”— -OH + OH~

After the transfer of hot electrons, the holes on Au NCs are supposed to participate in photo-oxidation reaction with
superoxide anion radicals ‘0,7, yielding singlet oxygen (10;).*
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The photolysis of hydrogen peroxide in aqueous to hydroxyl radicals happened simultaneously, following the reaction:
HzOz + hv - 2'0H

Finally, the reactive oxygen species including ‘OH, *0,™ and "0, can easily degrade RhB into CO, and H,0.>¢
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