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Abstract

Our research used BiOCl, BiOBr, and BiOCI/Pd as photocatalysts to reduce carbon
dioxide. And we hoped that economically valuable reduction products can be produced. So
as to alleviate global warming and use renewable energy. In addition, we explored the
difference of this type of crystal in the reduction of carbon dioxide, and compared the
effects of adding different halogen elements and whether or not adding palladium on the
efficiency of photocatalytic reduction of carbon dioxide and the products.

In the research, after first synthesizing the crystals, we use X-ray diffractometer
(XRD), scanning electron microscope (SEM), and EDX to identify the crystals, We also
found that the crystal structure of Pd/BiOCI is mainly composed of BiOCI, and then
embedded with Pd on the surface. And then use X-ray photoelectron spectroscopy (XPS)
to understand the bonding type of the crystals. Then inferred the relative contents of OVs
on different crystals surfaces. UV/Visible Spectrometer (UV-vis) was used to detect the
crystals’ energy gap.

Finally, we applied the BiOCl, BiOBr, and Pd/BiOCI crystals to photocatalytic
reduction of carbon dioxide, and used gas chromatography flame ionization detector
spectrometry (GC-TCD) and gas chromatography mass spectrometry(GC-MS) to detect the
types of products reduced from carbon dioxide. We found that the gas products were CO,
H2, and CHa. The total efficiency of three products and the efficiency of carbon-containing
products are both best in Pd/BiOCI.
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