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Abstract— In this study, the chemical content of 22 
different building materials used in Turkey measured 
with Wavelength Dispersive X-Ray Fluorescence 
Spectrometry (WDXRFS). In the analysis of building 
materials, mainly C, N, O, Si and Ca elements were 
observed. Also, oxide compounds such as CO2, Al2O3, 
SiO2, and CaO were detected in abundance. The results 
obtained are evaluated both physically and in terms of 
construction and environmental engineering and aimed 
to increase the quality of life autso, experimental setup 
and sample preparation method used in the study are 
presented.  
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I. INTRODUCTION  

The building is an artificial environment created to meet 
the needs of living things. The material choices in this 
building are very important. Because living things spend 
most of their time in these structures. The building materials 
wrong chosen for the design of work and living areas cause 
adverse effects on psychology and health. The psychological 
effect of building materials is usually related to the surface 
properties of the material (color, shape, gloss, surface 
contamination, hardness, softness, air-gas, etc.) 
permeability. These psychological effects emerge as 
laziness, pessimism, stress, irritability [1]. In parallel with the 
rapid increase in the population, housing demands are 
increasing day by day. It is not known exactly how to affect 
the health of the living of these products, which are shown to 
be glamorous, attractive and useful to the user. There are 
many different studies in the literature on building and 
building materials. The natural radioactivity has been 
measured using Natural Gamma-ray Spectroscopy (NGS), 
The Neutron Activation Analysis (NAA), and WDXRF, which 
were used for the analysis of Iraqi cement for its major, minor 
and trace elements [2]. The Ca, Fe, P, Ti, S, Si have 
determined in Iraqi cement by using WDXRF [3]. In their 
work has been investigated, the safety and environmental 
effect of decorative moldings made of expanded polystyrene 
(EPS) [4]. The chemical composition of construction 
materials (gas concrete, cement, sand, bricks, roofing tiles, 
marble, lime, and gypsum) has been determined using 
energy dispersive X-ray fluorescence (EDXRF) spectrometry 
[5]. The linear attenuation coefficients have been measured 
using EDXRF for various construction materials used in 
Turkey [6]. The elemental composition of three different 

Iranian cement has been determined by using WDXRF and 
INAA (Instrumental Neutron Activation Analysis) [7]. 

In this study, chemical content of construction 
materials (strength of 28 daily pressure: 32.5-42.5 and 
52.5 MPa Cement, Adobe, Black Cement, Brick, 
Briquette, Clay, Exterior Paint, Joint Filler, Hardboard, 
Laminate Flooring, Lime, Marble, MDF (Medium 
Density Fiberboard), Oil Paint, Plaster Sand, PVC 
(Polyvinyl Chloride), Satin Plaster, Tile Adhesive, 
White Cement, Ytong) have been determined by using 
WDXRFS. According to the literature, the experimental 
data inadequate for chemical analysis of construction 
materials. The aim of this work is to complete this lack 
of literature and create a basis for other studies. 
However, it is aimed to consciously construct and use 
construction materials with the knowledge of the 
chemical content of building materials. 

II. EXPERIMENTAL PROCEDURE 

A. Preparation of Sample 

In this study, different building materials are used. 
These materials are strength of 28 daily pressure: 
32.5-42.5 and 52.5 MPa Cement, Adobe, Black 
Cement, Brick, Briquette, Clay, Exterior Paint, Joint 
Filler, Hardboard, Laminate Flooring, Lime, Marble, 
MDF (Medium Density Fiberboard), Oil Paint, Plaster 
Sand, PVC (Polyvinyl Chloride), Satin Plaster, Tile 
Adhesive, White Cement, Ytong. Since some of these 
materials are in the form of mass, they are milled by 
using a grinder. After grinding, the samples were 
pressed at 5-ton pressure. All the pressed samples 
were pelletized to a diameter of 1.3 cm. These 
materials are weighed with scales having a precision 
of 10

-5
 grams. The mass of all samples is 0.2 grams. 

Counting time is 3600 seconds. 

B. Wavelength Dispersive X-Ray Fluorescence 
Spectrometer 

The various construction materials used in Turkey 
were analyzed by using Wavelength Dispersive X-Ray 
Fluorescence Spectrometer of ZSX 1000 of Rigaku 
firm. This system has the ability to analyze the energy 
range of 0.1-5.9 keV. Additionally, it is the counting 
time 10-4000 s, counting rate 5x10

3 
s

-1
 and the 

detection limits in 1000 seconds around (ng, mg, g
-1

). 
The schematically arrangement of the WDXRFS used 
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in the present work is shown in Fig. 1. Schematic 
design of the WDXRFS. 

 

 

. 

 

III. RESULTS AND DISCUSSION 

Construction is one of the main sectors in the 
world. Our country has a large and strong construction 
sector. Turkey is an important manufacturer of basic 
building materials such as cement, marble, pipe, 
timber, MDF, hardboard, brick, plastic and aluminum 
profiles, paint, ytong, ceramic tile [5]. Examination of 
elements concentrations of these materials will help to 
assess their suitability as building materials. Because 
the Turkish standards and regulations related to the 
detailed chemical composition of currently widely used 
building materials have not been established. Because 
of this, our study was performed chemical analyses of 
some building materials used in Turkey by using 
WDXRFS.  

A representative WDXRF spectrum for Adobe and 
clay is shown in Figure 2-3. The elemental and 
compound content of 22 different building materials is 
shown in Table 1-2. It is observed from Tables 1-2 that 
heavy metals such as Cr, Mn, Fe, Zn,  Ni,  Pd, and Zr.  
The heavy metal term is used for metals with a density 
greater than 5 g / cm

3
 in terms of physical properties. 

This group includes more than 60 metals including 
lead, cadmium, chromium, iron, cobalt, copper, nickel, 
mercury and zinc [8]. Heavy metals are taken to the 
organism by mouth, respiration, and skin, and they 
accumulate in the body and affect human health 
considerably. For example; according to National 
Committee for Clinical Laboratory Standards (NCCLS), 

zinc (Zn) element is one of the essential trace 
elements necessary for humans or animals [9]. In 
biological systems are found only as Zn 

+ 2
. It is an 

element found in air, soil, water, and food, which is 
abundant in minerals. It is used for coating iron and 
other metals, in alloy manufacturing, white paint 
production, ceramics, rubber industry, fertilizers, and 
healthcare. The general problems observed in 
excessive zinc intake in humans are; decreased 
appetite and immune system activity, late healing of 
wounds and excessive hypersensitivity, elevated 
cholesterol [10].  

Also, It is observed from Tables 1-2 that the oxide 
compounds such as CO2, Al2O3, SiO2, and CaO. The 
main chemical components of cement, clay, duralite, 
grouting, briquette and marble are SiO2 and CaO. The 
chemical constituents of the samples such as Adobe, 
sand, ytong, and brick were determined as SiO2 and 
Al2O3. Since the raw materials of bricks and Adobe are 
similar, the chemical composition of these materials is 
almost similar.  

 

 

 

 

 

 

 

 

Fig. 1.    Schematic design of the WDXRFS 
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IV. CONCLUSIONS 

In this work, chemical content of 22 different building 
materials (strength of 28 daily pressure: 32.5-42.5 and 
52.5 MPa Cement, Adobe, Black Cement, Brick, 
Briquette, Clay, Exterior Paint, Joint Filler, Hardboard, 
Laminate Flooring, Lime, Marble, MDF (Medium 
Density Fiberboard), Oil Paint, Plaster Sand, PVC 
(Polyvinyl Chloride), Satin Plaster, Tile Adhesive, 
White Cement, Ytong) have been determined by using 
WDXRFS. In the analysis of building materials, mainly 
C, N, O, Si and Ca elements were observed. Also, 
oxide compounds such as CO2, Al2O3, SiO2, and CaO 
were detected in abundance. Knowing the positive or 
negative effects of building materials and avoiding 
their negative effects is very important in terms of 
living healthy. Thanks to this work, people will be 
aware of the materials that harm them and will be 
conscious of using the building materials. It will also 
have an important effect on the creation of the 
database for the building materials that are planned to 
be used. 
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