25th International Symposium on Analytical and Environmental Problems

NEW ENVIRONMENTAL BUILDING MATERIAL WITH SELF-CLEANING
PROPERTY

Madalina Ivanovici® 2, Paulina Vlazan®, Stefan Novaconi!, Cristina Mosoarca?, Florina
Stefania Rus™

'National Institute for Research and Development in Electrochemistry and Condensed
Matter, 300569 Timisoara, Aurel Paunescu Podeanu Street No. 144, Romania
2 Politehnica University of Timisoara, 300006 Timisoara, Piata Victoriei No. 2, Romania
“Corresponding author e-mail: rusflorinastefania@gmail.com

Abstract

Developing self-cleaning building materials has gained a lot of interest among the
researchers due to the beneficial effect on the environment regarding the indoor and outdoor
air quality and due to the enhancement of the maintenance normally required for the
construction materials. A known method for functionalizing the materials is represented by
including active components — photocatalytic compounds in the composition of the
construction materials. Under the solar irradiation, these materials have the ability to degrade
various pollutants coming from the environment, especially from the atmosphere [1]. As
materials used for photocatalytic activation, there may be mentioned mortar, cement, asphalt,
plaster, glass or even paints [2, 3].

The aim of the present study was to obtain a new building material with self-cleaning
property consisting of glass foam as a valuable building material and tungsten trioxide as the
photoactive compound. The glass foam is an interesting material which possesses a
combination of different properties of value in the construction field such as thermal and
sound insulating properties, chemical and mechanical stability and high resistance to fire and
moisture [4]. The tungsten trioxide was selected because it has been reported to be a
photocatalyst that absorb a wide spectrum of the visible light and because it is cheap and
stable in acidic or oxidative environment [5].

The foam glass functionalized with WO3 was synthetized by hydrothermal method and
the raw materials involved are glass waste from household activities, waste of calcium
carbonate from marble industry and tungsten trioxide nanoparticles obtained in a previous
study by combustion method. The identification of the main chemical elements and bonds of
the material was performed by Raman and FT-IR analyses. 3D laser scanning microscopy was
employed for characterizing the surface morphology of the material. In figure 1, 2D image
and 3D images of the sample at 100 pm and 400 pm scale are presented.
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Figure 1. (a) 2D image and (b) 3D image of glass foam functionalized with WO3 performed at

20X magnification and (c) 3D image performed at 5X magnification

As a measure of the surface texture, the values of the surface roughness at both scales
were calculated for each analyzed surface. The values of the surface roughness are 3.261 um
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for image recorded with 20X magnification (figure 1(a) and (b)), respectively 7.182 um for
image recorded with 5X magnification (figure 1(c)).

In order to validate the self-cleaning properties of the glass foam functionalized with
WOs3, the material was subjected to a photocatalytic test. In this sense, the capacity of the
material to degrade methylene blue (MB) - an organic dye, under artificial solar irradiation
was evaluated by recording the absorbance of the MB aqueous solution with UV-VIS
spectrophotometer for 2 hours, at every twenty minutes. Former to the exposure to simulated
solar light, the material was maintained in the MB aqueous solution (20 ml with initial
concentration of 5 mg L™), in dark conditions, for 20 minutes to reach the adsorption-
desorption equilibrium. The decrease of the MB absorbance during the photocatalytic

experiment is shown in figure 2. The removal of MB reached a value of 55.5%.
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Figure 2. MB absorbance variation in time during the photocatalytic experiment

Acknowledgements

This experimental study was financed by the project PN-III-P1-1.2-PCCDI-2017-
0391/CIA_CLIM-Smart buildings adaptable to the climate change effects, granted by
Romanian Ministry of Research and Innovation, CCCDI-UEFISCDI.

References

[1] R. Paolini, D. Borroni, M. Pedeferri, M. V. Diamanti, Constr. Build. Mater. 192 (2018)
126.

[2] A. Andaloro, E.S. Mazzucchelli, A. Lucchini, M.P. Pedeferri, JFDE 4 (2016) 115.

[3] S.H. Chermahini, S. Eslamian, K. Ostad-Ali-Askari, V. P. Singh, N. R. Dalezios, Adv.
Civ. Eng. 1 (2018) 1.

[4] A. M. Papadopoulos, Energ. Buildings 37 (2005) 77.

[5] H. Zheng, J.Z. Ou, M. S. Strano, R.B. Kaner, A. Mitchell, K. Kalantar-zadeh, Adv. Func.
Mater. 21 (2011) 2175.

266



