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Abstract

Introduction: Mass or density, especially surface density (kg /m?) is a very important factor
in the sound transmission loss of materials. Barite is One of the compounds that can increase
the mass and consequently increase the sound transmission loss in building materials. Barite is
a solid mineral with the chemical formula BaSO4 and due to its very high density (at least 4.5
grams per cubic centimeter) is used in a wide range of industrial, medical and manufacturing
applications. The present study seeks to investigate the acoustic performance of building
materials in combination with barite powder as a high density mineral in order to increase the
control of airborne noise and unwanted noises in industries, especially residential buildings.

Materials and Methods: This study was conducted experimentally. First the studied building
materials including gypsum, cement, clay and barium sulfate powder were prepared. Then 26
types of circular specimens, corresponding to the dimensions of the stationary wave tube, with
diameters of 3 and 10 and with thicknesses of 0/5 and 1 centimeter, including pure building
materials and the materials were made by mixing barite powder with mass ratios of 1:1,1:2 and
1:3, were constructed. After determining the sound transmission loss of the samples by the
impedance tube device based on the transfer function method, the sound absorption coefficients
at frequencies of one third of the octave band were calculated through the relevant formula.
Then by using the 2019 pro origin software, the sound transmission loss diagrams were drawn
and by excel softwere and descriptive statistics, the log average sound transmission loss of all
sampels was calculated and analyzed.

Results: by adding barite powder, the mass as well as the surface density of the sample
increased. increasing the thickness of the specimens (except for two cases), resulted in an
increase of 5/52 dB in sound transmission loss at the frequencies of one third octaveband. the
best effect of thickness enhancement at frequencies of one octaveband, was for clay + barite
1:2 sample, which improves the mean of sound transmission loss by 16/55 dB. the highest total
absorption coefficients (NRC) in half - centimeter thickness related to mortar cement + barite
1:1. And in one centimeter thickness is for clay+barite 1:1. the highest logarithmic average
transmission loss in the call frequency (1000, 500 and 2000 Hz) corresponds to the sample of
pure cement with a thickness of 1 cm (20/86).

Conclusion: the effect of Barite powder on the sound transmission loss of all studied building
materials,in all frequency, has had no positive and incremental impact. the best effect of barite
was in gypsum samples. if a construction gypsum is enriched with 25 to 33 percent mass of
powder, it is expected that in most frequency, sound transmission loss is doubled . This is
important because, if we add a percentage of barite powder in the mortar, we can achieve a
combination of high-sound transmission loss that can be highly effective in controlling
unwanted noises. the sample of pure cement with a thickness of 1 cm, is the best option in
achieving the maximum sound transmission loss in the "call frequency" especially in
residential and library buildings.

Keywords: Impedance Tube, Counstruction Materials, Barite, Sound Transmission L0SS
coefficient, Absorbtion Coefficient.
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