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Abstract. Due to industrialization and man-made activities in and around the world, Day by day 
pollution levels are drastically increasing. This being said, building materials in the present context 
can be produced using novel techniques by applying advanced pollution reduction 
coatings/strategies. The self-cleaning and de-air polluting concept is emphasized in concrete 
structures using nanotechnology. Photo-catalytic treatment will be a promising approach as it 
alleviates structural and aesthetic damages on building materials. Finally, the risk exposure due to 
pollutants can be computed for better treatment of the same. 
Introduction 
The Photo-catalytic Titanium dioxide (TiO2) was widely utilized as a white pigment in the textile 
industry in the past [1], where the Discover under which they react is consumed as supporting 
accouterments a part of debasement of maquillages and fabrics. The very first scientific invention 
on this place started in 1929 [2], providing an important active role of Titanium Dioxide vanishing 
of paints. Wherein, it was found that the active oxygen is present on the surface of TiO2, and this 
is also identified as the cause for bleaching in the dyes and paints and fabrics when they are photo-
exposed or irradiated to UV in 1930 [3], but only after the alternate half of XX century, the 
proposition behind the miscellaneous print-catalysis in presence of essence oxides was observed, 
and in the 1970s attestations for the print-catalytic exertion of TiO2 was published [4, 5]. And after 
all the efforts that were put into research, one important theory was found that TiO2 has a self-
cleaning effect on itself [6]. So, only after this was found then have put in a lot of effort and then 
tried to include it in building materials with the integration on the surrounding environment like 
pure and clean air which includes reduction of maintenance cost [7-9]. So then, many buildings 
imparted this TiO2 as a photo-catalytic and the self-cleaning of TiO2, and one such building is in 
Tokyo, and it was started in 2002 And then emerged other buildings as the Italian kiosk at the 
Milano Expo 2015 Universal Exposition was among the first constructions that include tone-
drawing window spectacles. 

Titanium dioxide was widely used in past years starting from self-cleaning aspects [10-14] or 
it roads [15-19] that are combined with the anti-pollution effects [20-23] that are used for the 
preservation purpose in the architectural heritage that involves Stones in it [23-28]. When the 
mechanism is deeply studied and the materials are improved concerning the photo-activity their 
longevity and the photo-activated effects are treated only marginally. This is especially true when 
it comes to the materials that are used in building purposes when it comes to outdoor usage, where 
many other factors come into role, such as they are being exposed to wind, rain, sunlight and these 
may lead to the deactivation of the TiO2 component that is present of to the complete degradation 
of the materials utilizing the erosion mechanism [11, 12, 29-32]. 
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In recent times, when it is analyzed in the aspect of the TiO2's presence, it is referred to as the 
cool pigment [33-36]. The fact here is, Cool surfaces mostly won't get heated when they are 
exposed to the sun, since they are based on the rate of the reflected coincident the rate of radiated 
thermal radiation is comparable to that of a black body due to solar radiation and strong thermal 
emittance. So, the builders will usually prefer the cool materials for roofing to minimize the heat 
in the buildings and also to reduce the peak power needs and the cooling energy needs and also 
diminish the influence of the local climate and also the heat that is being released to the 
surrounding is also reduced [37-41]. But these benefits will be affected by the weather in the 
surroundings and the soil that is present in that area [41-44], it is identified from the State of 
California, that the roofs except for the commercial buildings will have the solar reflectance of 
0.63 [45] after three years of construction as a minimum reflectance value. And it was discovered 
recently that if the Anatase is added to the material then the drop in the solar reflectance will be 
minimum even after the exposure to the wind and sun after two solid years will be 0.19 instead of 
0.26 [35]. The degradation of photo-catalytic NOx, which is responsible for the nitric acid 
conformation and also impacts the optic parcels of the nano-patches present in the TiO2 material, 
is described as the degradation of photo-catalytic NOx, which is responsible for the nitric acid 
conformation and also impacts the optic parcels of the nano-patches present in the TiO2 material, 
it occurs in an alternate portion of the near-infrared wavelength range between 1500 [29-35]. 

The main aim of this article is to insist on the change in the outlook of the material which 
consists of the high solar reflectance in the self-cleaning TiO2 material. A recent study on this 
states that TiO2 NPS are modified to enhance certain optical properties once before getting added 
to the building material as in acrylic paint. Two acids are involved in this and they are dilute nitric 
acid and sulfuric acid. And here the admixtures of the modified powders to the mortars and paints 
and other construction materials, then there's a final process of maquillages neutralization, which 
is likewise estimated, to check whether the revision attained is sustained in the annulled 
maquillages. Also, the makeup that has TiO2 in its anatomized on its optic parcels and print-
catalytic performance. 

 
Fig.1. Samples preparation and sample pictures 

 
Materials and Methods 
The Preparation of sample and Characterization discussed below is common procedure of various 
paper in the concept of Self-cleaning and De-air polluting by Photo-catalytic treatment. 
  



Sustainable Materials and Smart Practices - NCSMSP-2021 Materials Research Forum LLC 
Materials Research Proceedings 23 (2022) 106-113  https://doi.org/10.21741/9781644901953-14 
 

 

 108 

Preparation of Sample 
The preparation of TiO2 samples is summarized below. The photo-catalyst, which is being used to 
prepare and to study paint samples, is AEROXIDE®TiO2P25 by Evonik Industries. The Anatase 
and rutile combinations are about 80-20 with chastity is greater than 99.5 and a specific face area 
is 35 – 65m2/g. 1 g of nano-particles were first dispersed in distilled water of 4 g, preliminarily to 
the objectification into the makeup, which produces suspense of TiO2 and distilled water [14]. 
Despite the use of ultrasonic treatment, the product will still have agglomerated nano-particles and 
have a faint milky look. Adulteration of nitric and sulfuric acids is expected. (HNO3 weight is 0.5 
and H2SO4 is 0.1) and the result will be added to the aqueous Titanium Dioxide suspension to 
performance The NPs will be acid-treated, which will have only favorable effects on their 
reflectance of NIR [35]. A fresh result will be obtained, containing 10% TiO2 by weight. Before 
combining the NPS-acid with the cosmetics, the admixture will be faded to an electric plate at 
around 50 °C to decrease the position of water, providing the NPS-acid a total contact time of 3h 
and a final TiO2 concentration of 33.3. (TiO2 solvent in a ratio 12). The admixture will also be 
nullified by adding it to a stoichiometric volume of NaOH waterless result later, after the time of 
commerce and before the objectification of it into the composition. The specimen markers are 
displayed in Table 1 as a function of the nano-flyspeck treatment. In each composition, at least 
two samples will be used for optic dimension and the other two for print-catalytic studies. 

These print-catalytic maquillages are substantially used in the constructions for producing the 
coatings that are tone-cleaning, and then a makeup in white color is chosen to help the TiO2 nano- 
patches. The same adulterated Nitric acid was first tested, 0.5 by weight, to the makeup and to 
corroborate that whether the objectification of acid together with the nano- patches could be 
mischievous to the makeup that was used, and There was no reaction, and uniform mixing of 
makeup and acid was eventually achieved. Sulfuric acid was used to prove this once more. 
Following that, it was anticipated that the acid in the NPS would have no deleterious effect on the 
composition. 

Table 1:  Samples and their composition 

Label TiO2 particles 
pre-immersion 

TiO2 
content (% 
by weight) 

Paint 
content (% 
by weight) 

Sand 
content (% 
by weight) 

Neutralization with 
NaOH 

Ref - - 33.3 66.7 - 

H-T In DI H2O 20 80 - - 

H-T-S  6.67 26.7 66.7 - 

N-T In HNO3 0.5 M 20 80 - - 

N-T-S  6.67 26.7 66.7 - 

N-TN-S  6.67 26.7 66.7 Yes 

S-T In H2SO4 0.1 M 20 80 - - 

S-T-S  6.67 26.7 66.7 - 

S-TN-S  6.67 26.7 66.7 Yes 
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In the dimensional stabilization, fine quartz sand of 0.06–0.1 mm is utilized to produce uniform 
and crack-free samples of cosmetics containing Titanium Dioxide nanoparticles, as necessary for 
reflectance optics. In the sample, however, uniformity and nebulosity are essential for reducing 
light from passing through the sample. The best rate of Titanium Dioxide, water (when mixed), 
cosmetics, and the beach was found to be 12410, with each sample containing 6.67 percent 
Titanium Dioxide. This could be compared to commercially available coatings, which typically 
contain TiO2 in quantities ranging from 1 to 10 by weight. Beach with limitations of 30 mm, 60 
mm, and 3 mm would be included in the final samples. 
Characterization 
The crystallinity of P25 NPs was evaluated again using X-ray diffraction spectrometry after they 
were both treated with acid and further annulled. Cu Ka radiation was employed with Philips PW 
1830 equipment (applied pressure was 40kV, deg/min/scan/rate). TEM investigations using a 
Philips CM200 FEG were used to define the phrase "flyspeck morphology" (200 kV applied 
pressure, electron surge-length 0.251,0.19 nm resolution). Additionally, the samples will be 
prepped before examination by applying one drop of greasepaint waterless suspense to a bobby 
grid carpeted with unformed carbon and leaving it to dry. 

The samples will be allowed to dry for at least 14 days before beginning the optical 
measurements to reach an equilibrium quantum of water that will be left out of the material. This 
is a critical step in preventing dimension crimes caused by variable quantities of water in the 
samples, as water has a significant impact on reflectance across the light diapason. A Perkin Elmer 
Lambda 950 spectrometer with a 150 mm integration sphere has been used to perform UV Vis-
NIR reflectance measurements between 300 and 2500 nm with a spectral resolution of 5 nm. The 
tear in the Vis range was set at 2 nm between 300 and 860 nm, and the rest of the exam will be 
conducted in servo mode with a 15-mm area between 1500 and 2500 nm. Three measurements are 
obtained on the corridor that will not lap for each set of samples. For conditions of clear sky and 
air, mass equal to 1[46], the broadband values were also determined using solar spectrum 
irradiance. The broadband reflectance will be between 1500 and 2500 nm, and the solar reflectance 
qs and qn2 are independent. 

The samples with the print-catalytic exertion of H-T and H-T-S, such as TiO2 fusions that will 
stay non-treated with makeup only or with both makeup and beach, were measured and compared 
to determine the influence of adding beach on print exertion. Following that, a comprehensive 
characterization of completed samples such as cosmetics, beaches, and NPS will be conducted. 
rhodamine B – an azo color with a magenta tinge – was chosen to check print-catalytic exertion 
because it is widely accepted and will be used to test the effectiveness of print-catalytic 
accouterments that are representatives of organic adulterants, as attested by several independent 
exploration groups [14, 29, 31, 47-50].   

The samples will also be bathed in a waterless solution containing color with a concentration 
of 10-5 M for 3 hours, dried, and then subjected to artificial light with a UV intensity of 1 mW cm 
2 for 4 hours, simulating a solar diapason (Osram Vitalux beacon, 300 W). All samples were also 
characterized in duplicate, with one sample per material type collecting measurements at the same 
time. A Konica Minolta radiometer UM-10 was used to set UV irradiation at 365 nm at the same 
intensity in each test spot. The color was measured before and after the irradiation to use a 
reflectance spectrophotometry system with a Konica Minolta CM-2600d spectrophotometer. The 
software Spectra magic NX was then used to convert reflectance data into color coordinates in the 
color space. The color coordinates in the color space CIE Lab, as defined by the International 
Commission, were then converted using the software Spectra magic NX [51] The decline in the * 
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(red) match of color, which signifies a loss of red intensity and results in abrasion of the color, was 
also linked to Rhodamine B declination. 
Conclusion 
According to previous research, the efficiency of building materials must be increased to extend 
the building's life. In this context, advanced doped materials based on nanotechnology and 
requiring extensive preparation will have greater market potential in the materials industry. In the 
construction era, the use of synthetic building materials aided by nano-particles will result in 
increased efficiency, followed by pollution prevention strategies. To reduce noxious emissions 
from construction materials, buildings and other infrastructure development authorities should be 
advised. 
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