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In this paper, self-synthesized TiO2 nanoparticle was used as a coating material 

with the addition of polydimethylsiloxane (PDMS) on the surface of the glass 

and ceramic substrate via spray coating. The self-cleaning properties of the 

coating with photocatalytic activity mechanism were observed under irradiation 

of black lamp as well as surface wettability. The antimicrobial properties and the 

morphology under a scanning electron microscope were also investigated. The 

results showed that the coating exhibited self-cleaning properties, as 

demonstrated by the photocatalytic degradation of methylene blue up to 80% 

and wettability as a super hydrophilic layer with a water contact angle less than 

10° for both glass and ceramic substrate. The coating also shows an 

antimicrobial property by extending the radius of microbial growth up to 67% 

compared to the uncoated sample. 3% TiO2 addition with 50% w/w PDMS is the 

optimum coating ratio for maximum photocatalytic activity, super hydrophilic, 

and antimicrobial properties. 
 

 

 

1. Introduction 

The use of cleaning chemicals for building 

maintenance, such as glass and tiles, was reported as 

more than 25% of the total cleaning product used for 

household consumption with a worth value of 76.8 

million dollars for the Asia Pacific Region [1]. In addition 

to the expensive cleaning products, building 

maintenance is also subjected to extensive works and 

intensive labor as well as significant energy 

consumption [2]. Coating the building surfaces can be a 

sustainable method to minimize the use of cleaning 

chemicals that are not environmentally friendly and a 

way of reducing the building maintenance cost. 

The coating is an additional layer applied to the 

surface of an object. The purpose of applying the coating 

may be decorative and functional. Coatings mostly have 

the objective of protecting the surface from damage or 

dirt and dust [3]. Another additional function of the 

coating is that the coating has either self-cleaning or 

antimicrobial properties. The self-cleaning coating is an 

additional layer on the surface of an object that in-built 

the ability to remove any debris or microorganism from 

their surfaces in various mechanisms. This type of 

coating is expected to have hydrophilic or hydrophobic 

wettability properties. Hydrophilic is a mode of material 

that is attracted to water, while hydrophobic is the 

opposite. Many components can be used for self- 

cleaning coating, mainly metal oxides semiconductors 

such as Al2O3, TiO2, SiO2, SnO, ZnO, Si3N4, MgF2 [4, 5, 6, 

7]. Other research on self-cleaning coating used MnO2 

[8] and the addition of polydimethylsiloxane (PDMS) [9, 

10]. 

TiO2 nanoparticles have attracted much  attention 

due to their potential application in various  products 

such as catalysts for water treatment systems or 

renewable energy production, CO2 reduction, and 

construction materials. TiO2 is known for its low cost, 

good chemical, biological, and  thermal  stability,  and 

high   physical   properties   and   photoactivity   [11,   12].   A 

study revealed that self-cleaning coating using TiO2 

essentially utilizes solar energy to  generate  electrons 

and holes used to degrade organic  compounds  (dirt, 

dust, oil, and others)  [9].  Meanwhile,  low  surface 

energy, low reactivity, low toxicity of 
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