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Fig. 1 Schematic diagram of photoelectrocatalytic (PEC)

system for CO, reduction
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Fig. 2 SEM images of TiO, nanotube
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Fig. 3 SEM images of TiO, nanotube prepared in organic
electrolyte at different voltages for 3 h & the diameter of TiO,

nanotube as a function of anodization voltage
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Fig. 4 SEM images of TiO, nanotube prepared in organic

electrolyte for 1 h, 3 hand 5 h at 50 V, and the length of

TiO, nanotube as a function of anodization time
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Fig. 5 XRD patterns of TiO, nanotube annealed at

different calcination temperature in air
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Fig. 6 SEM images of TiO, nanotube prepared in organic

electrolyte at 60 V for 3 h before and after Pt loading
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Fig. 7 XRD patterns of graphene oxide (GO) and
Pt modified reduced graphene oxide (Pt-RGO)
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Fig. 8 TEM images of Pt modified reduce graphene oxide
(Pt-RGO)and AFM images of GO and Pt-RGO
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Fig. 9  Current-time curves under illumination and dark
conditions with TiO, nanotube (TNT) or Pt modified
TiO, nanotube (Pt-TNT) photoanode
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Fig. 10 Product generation rate and carbon atom conversion
rate of CO; reduction with TiO; nanotube (TNT) or Pt
modified TiO, nanotube (Pt-TNT) photoanode under

illumination and dark conditions
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CO,; REDUCTION IN A PEC CELL WITH A TiO, NANOTUBE
PHOTOANODE AND A Pt MODIFIED REDUCED GRAPHENE
OXIDE ELECTROCATHODE

Zhang Meng', Sun Sheng®, Cheng Jun', Xuan Xiaoxu', Zhou Junhu', Cen Kefa'
(1. State Key Laboratory of Clean Energy Utilization, Zhejiang University , Hangzhou 310027, China;
2. Huadian Electric Power Research Institute , Hangzhou 310030, China)

Abstract: In this work, CO, reduction was combined with water decomposition in a PEC cell that composed of a Pt
modified TiO, nanotube (Pt-TNT) photoanode and a Pt-modified reduced graphene oxide (Pt-RGO) electrocathode. CO,
was transformed into chemicals like HCOOH and CH:OH. The effects of electrolyte, anodization voltage, time and
anneal temperature on TiO, nanotube (TNT) during its preparation were investigated. Galvanostatic deposition of Pt
nanoparticles on TNT was applied to inhibit the recombination of photo- induced electron- holes and improve its
photocatalytic activity. Pt- RGO was prepared through an EG reduction method, and XRD, TEM, and AFM were
employed to characterize its microstructure. CO, reduction efficiency and the performance of the PEC system markedly
improved after deposition of Pt on TNT, and the carbon atom conversion rate of CO, reduction on Pt- RGO cathode
increased to 1120 nmol/(cm?+h).

Keywords: CO.; photoelectrocatalysis; TiO, nanotube; Pt modified reduced graphene oxide



