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Abstract

In this paper, hexagonal tungsten trioxide semiconductor materials were prepared by hydrothermal
method with sodium tungstate as the precursor. The precious metal Pd was loaded onto W03 via

XEFIF: RKEW, E5E, 2355E%. Pd/WOs AT & LI Co, #A CH3OH il & DMC PERERTFFLL]. #4
LR, 2025, 15(6): 1381-1386. DOI: 10.12677/ms.2025.156147


https://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2025.156147
https://doi.org/10.12677/ms.2025.156147
https://www.hanspub.org/

ISES) I

the sodium borohydride reduction method. The 0.5% Pd/WOs, 1% Pd/WOs, 1.5% Pd/WO0s compo-
sites were synthesized. The structure and morphology of the obtained samples were characterized
by XRD and SEM. The photocatalytic activity of the as prepared samples were evaluated by CO:z cou-
pled with CH3OH into dimethyl carbonate (DMC). The results showed that the loading of Pd onto
WOs can significantly improve the photocatalytic performance. 0.5% Pd/WO0s3 show the highest DMC
yield of 3.52 pg.g-1, which was 5.6 times higher than that of W03 sample. The results of DRS and
electrochemical measurements suggested that the improved performance originated from the
higher light absorption performance and photoelectric response intensity of Pd/WOs.
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Figure 1. The XRD of WO3 and Photocatalytic Pd/WO3
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Figure 2. The SEM images of: (a) WOs; (b) 0.5% Pd/WOs3; (c) 1%
Pd/WOs; (d) 1.5% Pd/WOs
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Figure 3. The DRS spectrum of the obtained WO3 and
Pd/WOs photocatalytic samples
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Figure 5. Transient photocurrent spectrum
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Figure 6. AC impedance spectrum
B 6. ZimPEITEE

DOI: 10.12677/ms.2025.156147

1385

FHRLRL


https://doi.org/10.12677/ms.2025.156147

ISES) I

4. &

AR SCR IR IGER 5 WO 2 SRR IR SN 1018 R K Pd B AL S S WO, F il 4 H
PA/WO; EEMEL. Pd 5]\ 245 a2 A AR 1 T I 6IR I RE 70 DA R AR 6 AR 3R T T # 5 4y
2. 3, 0.5% PA/WOs EAMEERI H & EPERE, DMC P25 K 3.52 pgg!, & WO BEAT 5.6 fi%.

SE K

(1] WER, 75300, XIF5ER, & Brrh A H AR T 3RE GEIR A RS 25 ()], ArlAHL IRz, 2022, 41(1): 1-8.

[2] Modak, A., Bhanja, P., Dutta, S., Chowdhury, B. and Bhaumik, A. (2020) Catalytic Reduction of Cozinto Fuels and Fine
Chemicals. Green Chemistry, 22, 4002-4033. https://doi.org/10.1039/d0gc01092h

[3] XBHEH, FBW, XIE, . COx FlF L BLIEG b 8 — N AL 7T ek e [J]. RS T-C1 ¥ 51b T,
2022, 47(5): 1-7.

[4] Zhang, M., Xu, Y., Williams, B.L., Xiao, M., Wang, S., Han, D., et al. (2021) Catalytic Materials for Direct Synthesis
of Dimethyl Carbonate (DMC) from COz. Journal of Cleaner Production, 279, Article ID: 123344.
https://doi.org/10.1016/j.jclepro.2020.123344

[5] Zhou, S., Xu, E., Liu, K., Cui, S., Wang, H., Meng, H., et al. (2024) Regulation of Surface Oxygen Vacancies on Ce-
Based Catalysts for Dimethyl Carbonate Direct Synthesis from CO2 and CH3OH. Industrial & Engineering Chemistry
Research, 63, 18783-18790. https://doi.org/10.1021/acs.iecr.4c01275

[6] Sun, W., Zheng, L., Wang, Y., Li, D., Liu, Z., Wu, L., et al. (2020) Study of Thermodynamics and Experiment on Direct
Synthesis of Dimethyl Carbonate from Carbon Dioxide and Methanol over Yttrium Oxide. Industrial & Engineering
Chemistry Research, 59, 4281-4290. https://doi.org/10.1021/acs.iecr.9b06092

[71 Kabra, S.K., Turpeinen, E., Keiski, R.L. and Yadav, G.D. (2016) Direct Synthesis of Dimethyl Carbonate from Methanol
and Carbon Dioxide: A Thermodynamic and Experimental Study. The Journal of Supercritical Fluids, 117, 98-107.
https://doi.org/10.1016/j.supflu.2016.05.039

[8] FERFEHr, BIEE, gk, & =5/ AR E S M RRIKRIES B PR AR TR R T [T]. M3 IR,
2018, 67(16): 310-319.
[9] Zhang, G., Wu, H., Chen, D., Li, N., Xu, Q., Li, H., et al. (2022) A Mini-Review on ZnIn2Ss-Based Photocatalysts for

Energy and Environmental Application. Green Energy & Environment, 7, 176-204.
https://doi.org/10.1016/j.ge€.2020.12.015

DOI: 10.12677/ms.2025.156147 1386 MR 2


https://doi.org/10.12677/ms.2025.156147
https://doi.org/10.1039/d0gc01092h
https://doi.org/10.1016/j.jclepro.2020.123344
https://doi.org/10.1021/acs.iecr.4c01275
https://doi.org/10.1021/acs.iecr.9b06092
https://doi.org/10.1016/j.supflu.2016.05.039
https://doi.org/10.1016/j.gee.2020.12.015

	Pd/WO3复合材料的制备及其光催化CO2耦合CH3OH制备DMC性能研究
	摘  要
	关键词
	Preparation of Pd/WO3 Composite and Its Photocatalytic Properties for Preparation of DMC by CO2 Coupled with CH3OH
	Abstract
	Keywords
	1. 引言
	2. 实验部分
	3. 结果与讨论
	4. 结论
	参考文献

