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This work aimed to study the production of hydrogen peroxide gas (H,0,) from
photocatalysis for surface disinfection. There are five main parts. The first part is to
fabricate the photocatalytic reactor for gas systems and test the feasibility of research.
The second part involves the investigation of the optimal conditions for synthesis of
H,0, gas from humidity in the air. The third part is to study the role of SiO; in TiOy/SiO,.
The fourth part is the investigation of the distribution of synthesized H,O, in the
chamber of 0.027 m® with the E. coli disinfection and food surface disinfection. The
last part provides a business plan to assess the feasibility of H,O, gas technology. The
reactor for the gas system was fabricated including the main components; photo-
catalyst material, UV light source, ventilation fan and air filter. From the results
showned that the fabricated reactor with 3 series of coated photocatalyst supporting
plates can synthesize the H,O, gas up to 3 ppmv with optimal conditions of relative
humidity at 60-65% RH, an air flow rate of 12.0 m/s with the TiO,/1%SiO, consisting of
the SiO, particle is less than 63 um. Modification of TiO, morphology with SiO, created
the pore structure on the surface. There is the formation of Ti-O-Si structures which
plays a role in electron and hole trapping on the photocatalyst surface and adding the
hydroxyl groups on the surface to attract the reactant molecules. The XRD results
showed that there is the appearance of the mixed phase structure between anatase/
rutile/amorphous, this resulting structure improves the electron and hole pathways in
the photocatalyst. The dispersed H,O; gas in the simulation chamber showed that it
did work well for dry surfaces. The feasibility was studied for business assessment of
H,0, gas technology to be suitable for the application of dry surface disinfection. The
target group of the customer is interested in this product due to its advantage of
unlimited usage. It is the main motivation to switch traditional products to be the H,0;

gas technology.





