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experimental conditions and composite properties [6]. However, the 
following pathways are commonly observed:

1.	 CO2 capture: CO2 may be captured by ZnO/r-GO composites 
by physisorption or chemisorption methods. The increased surface 
area of r-GO increases CO2 molecule adsorption. Chemisorption is 
the process by which chemical linkages are formed between CO2 and 
reactive spots on the composite surface.

2.	 CO2 reduction: Photoelectrons produced in ZnO/r-GO 
composites can be used in CO2 reduction processes. Depending on 
the reaction circumstances and catalyst qualities, CO2 molecules 
can be reduced to a variety of organic compounds such as formic 
acid (HCOOH), methanol (CH3OH), or hydrocarbons. The r-GO 
component supports the efficient transport of electrons, increasing the 
efficiency of CO2 reduction.

Examples of speci�c reactions and products obtained from 
CO2 conversion

a. Reduction to Formic Acid: CO2 + 2e- + 2H+ → HCOOH

b. Reduction to Methanol: CO2 + 6e- + 6H+ → CH3OH + H2O

c. Reduction to Hydrocarbons: CO2 + ne- + nH+ → Hydrocarbons 
(such as methane, ethylene, etc.)

These examples represent some of the possible reactions that can 
occur during the photo induced CO2 conversion process using ZnO/r-
GO composites.

Characterization techniques for zno/r-Go composites

X-ray Di�raction (XRD): XRD analysis is used to determine 
the crystal structure, phase composition, and crystallinity of ZnO/r-
GO composites. By analyzing the diffraction patterns, the presence 
of specific crystalline phases and the degree of crystallinity can be 
determined [7].

Scanning electron microscopy (SEM) and transmission electron 
microscopy (TEM): SEM and TEM imaging techniques provide 
information about the morphology, size, and distribution of ZnO 
nanoparticles and r-GO sheets in the composite. These techniques also 
reveal the interface between ZnO and r-GO, providing insights into 
their structural arrangement.

Fourier transform infrared spectroscopy (FTIR): FTIR analysis 
is employed to investigate the chemical bonding and functional groups 
present in ZnO/r-GO composites. It can identify specific absorption 
peaks corresponding to various bonds and help assess the presence of 
chemical interactions between ZnO and r-GO.

X-ray photoelectron spectroscopy (XPS): XPS is utilized to 
analyze the elemental composition, chemical states, and surface 
chemistry of ZnO/r-GO composites. It provides information about 
the oxidation states of the elements, the presence of impurities, and 
potential modifications of the graphene structure.

Performance evaluation methods for co2 capture and 
conversion

Photocatalytic activity measurement: Monitoring the breakdown 
of organic dyes or the conversion of model compounds under 
simulated sunshine or particular light sources may be used to assess 
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