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Abstract

Photocatalytic convertion CO: into high value-added chemicals is regarded as a promising technical
means for the development of renewable energy. WOs is widely used in the field of photocatalysis

EIEE .

SCEG| A TR, VR, S, BRI BRI I T WOos JefEL COo # A CHsOH % DMC PERERZIRI[]. ARHR}
%%, 2025, 15(6): 1177-1183. DOI: 10.12677/ms.2025.156123


https://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2025.156123
https://doi.org/10.12677/ms.2025.156123
https://www.hanspub.org/

(EREy

due to its good light absorption performance and chemical stability. In this paper, a series of W03
semiconductor materials were prepared by hydrothermal method combined with high-tempera-
ture calcination, and the effect of synthesis temperature on the performance of W03 photocatalytic
CO2 coupled with CH30H into dimethyl carbonate (DMC) was explored. The results showed that W03
semiconductor materials were successfully prepared at different calcination temperatures. The re-
sulting sample exhibits an irregular block topography. W03-500°C exhibited the best photocatalytic
activity with a higher oxygen defect concentration and a larger specific surface area, with a yield of
2.25 pmol-g-1-h-1 of DMC.
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BTk, Awsrlnd s SR m G TR, EARRE T & BARY WOs 34k, BEARAS
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Figure 1. XRD pattern of samples
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Figure 2. SEM images of samples: (a) WO3-400°C; (b) WO3-500°C;
(¢) WO3-600°C; (d) WOs-700°C
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Figure 3. Nitrogen adsorption-desorption isothermal curve of WOs3
sample
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Figure 4. EPR test chart of samples
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Figure 5. DMC yield comparison chart of series WO3
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Figure 6. Transient photocurrent spectrum
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