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1. Introduction 

Continental mineral dust is a significant component of atmospheric aerosol, which plays a vital role in various environmental 

processes, including ocean nutrient cycling, regulating climate and influencing air quality [1]. The primary natural source of 

mineral dust is arid regions, with an estimated annual release of approximately 1.5 × 10⁹ tons of dust particles into the troposphere 

[2]. The Sahara and Sahel regions mainly contribute to these emissions, accounting for over 50% [1,3]. Saharan dust (SD) spreads 

through three main trajectories. The western trajectory, known as the transatlantic trajectory, carries dust across the Gulf of Guinea 

[4] to the Caribbean, the United States, and South America [5]. The northern trajectory is directed over the Mediterranean Sea and 

southern Europe and may extend as far as north Scandinavia [6]. The eastern trajectory transports SD to the eastern Mediterranean, 

the Middle East, and sometimes to the Japanese islands [7]. The annual estimated deposition of SD is approximately 170 Tg in the 

Atlantic, 25 Tg in the Mediterranean, and 5 Tg in the Caribbean [6]. These data indicate the broad geographic reach of SD and its 

significant impact on global environmental processes. 

Abstract 
This paper analyses Saharan dust (SD) from settled precipitation from the episode of its record occurrence in eastern Slovakia at 

the end of March and early April 2024.The aim is to assess the impact of SD on atmospheric deposition (AD) and particulate 

matter immissions in the Košice area with the metallurgical industry present. The particles' size and distribution, chemical, and 

phase composition were analyzed. The methods of laser granulometry, electron microscopy (SEM and EDX), ICP MS, CHNS, and 

X-ray powder diffraction analysis were used. Saharan dust is polydisperse, with a mean geometric grain diameter of 15.1 µm; the 

proportion of particles with sizes below 10 and 2.5 µm is 37 and 10.9 %, respectively. The proportion of particles larger than 20 

µm is 45 %. The SD sample is polymineralic, with quartz as the dominant component, accompanied by calcite and dolomite to a 

lesser extent. Additionally, feldspars, micas, kaolinite, and other common phyllosilicates and rock-forming minerals were 

confirmed. The main components of the analyzed EDX spectra, apart from oxygen and silicon, also included elements such as Al, 

Ca, K, Fe, Mg, and Na. The SD sample contained a relatively high carbon content (9.6%). Based on their occurrence in the 

spectra, the elements were present in the following order: O, Si, Al, Fe, Ca, Mg, K, C, Ti, Na, Cu, P, Mn, Nb, Ba, Br, Cr, and Pt. 

The chemical composition of SD is very similar to the average composition of the Earth's crust. Compared to the concentrations of 

the monitored elements in AD, the SD sample exhibited higher levels of aluminum and, to some extent, calcium and magnesium. In 

the case of other elements, their concentrations in AD from an area in the metallurgical industry were significantly higher than in 

Saharan dust. The estimated contribution of Saharan dust to the atmospheric deposition of the solid fraction in the study area 

ranges from 4.6% to 22%, depending on the emission loading rate. 
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The study of the composition and properties of SD is crucial for understanding its impact on ecosystems, climate, human health, 

and air quality, especially in urban areas [6]. A detailed analysis of dust particles' composition is essential to understand their positive 

and negative effects better and improve the prediction and mitigation of their impacts. Studies from the Mediterranean region confirm 

that during episodes of SD, PM₁₀ particles contain higher levels of anthropogenic pollutants that originate from local sources, in 

addition to elevated concentrations of mineral constituents typical of Saharan dust [2,8]. For these reasons, dust particles' physical, 

physicochemical, mineral, and chemical properties have been the subject of intensive research [9-18]. At the turn of March and April 

2024, a record episode of SD occurrence was recorded in the territory of Slovakia. This work aims to assess the basic properties of the 

SD from the settled precipitation sample from this episode and its potential impact on the composition of atmospheric deposition and 

thus particulate matter immission in the Košice area with the presence of the metallurgical industry. 

 

2. Occurrence of Saharan dust in Slovakia 

Due to the geographical location and meteorological conditions, Saharan dust episodes are most frequent in Europe and the 

Mediterranean. In the southern Mediterranean, the number of SD events is recorded for 30 to 37% of the days of the year, in the northern 

Mediterranean for about 20%, and less frequent in the western part (from 23%) than in the eastern part (up to 31%) [2].   

In the last decade, an apparent increase in the number and intensity of SD has also been identified in the Carpathian Basin and 

Slovakia [15,17,19,20]. The occurrence of SD over the territory of the Slovak Republic was analyzed based on the Barcelona Dust 

Forecast Center (BDFC) forecast model and measurements of the Cimel solar photometer, at the SHMÚ Poprad-Gánovce station [19,20].  

Between 2015 and 2022, an average of 64 days (ranging from 47 to 84 days) was recorded annually, representing approximately 19% of 

the total number of days [20], with the number of days with SD occurrence decreasing towards the north. At the Ganovce station, the 

number of days with SD occurrence averaged 43 days per year. The intensity of these SD occurrences from the photometer measurements 

was evaluated for the respective days by the maximum Saharan dust load index (MSDLI) according to the mass interval of dust particle 

load per square meter of the vertical column of air. The MSDLI values and their associated intervals are given in Table 1. A day with SD 

occurrence is defined as a day in which, at least during a short time interval, the load index reached a value of at least 1. The intensity of 

SD occurrence in Slovakia, 91% of the time, is attributable to values up to 3. A load index of 6 or more occurred only 9 times between 

2015 and 2022, i.e., an average of 1 time per year [20]. Events with SD occurrence are practically only observable in the case of higher 

load index values. It is manifested by dust pollution of smooth surfaces, mainly cars, usually after low-intensity precipitation events, when 

the upper atmosphere is scouring with SD.   

 
Tab. 1. Values of the maximum of Saharan dust load index (MSDLI) and the size intervals corresponding to them. 

Index value 1 2 3 4 5 6 7 

Load [ g/m2] 0.1- 0.2 0.2 – 0.4 0.4 – 0.8 0.8 – 1.2 1.2 – 1.6 1.6 – 3.2 3.2 – 6.8 

 

From March 26 to April 2, 2024, Slovakia was affected by an episode of SD in five waves, culminating on March 30 and April 1 [21]. 

The highest values of optical aerosol parameters were measured at the Gánovce station since the beginning of solar photometer 

measurements in 2014 [21]. Due to the presence of Saharan dust even in the ground layer of the atmosphere, visibility was significantly 

reduced. Several times elevated values of PM10 and PM2.5 were measured throughout Slovakia [22,23]. Figure 1 presents the output of the 

BDFC model with the prediction of PM10 Saharan dust concentration generated for April 1. The figure on the right shows the backward 

airflow trajectories for 10 m and 100 m above the terrain calculated for the SHMU station Gánovce [21]. The origin of the SD that reached 

Slovakia was in several countries of the Western Sahara. 

 

 
Fig.1. PM10 Saharan dust concentration forecast for 1. April - output of the BDFC prediction model (left), Backward airflow trajectories for 10 m (red) 

and 100 m (blue) above the terrain calculated for the station Poprad-Gánovce, for April 1, 2024, NOAA HYPSPLIT MODEL [21]. 

 

3. Material and methods 

The Saharan dust sample was obtained from precipitation-dew that condensed on the smooth surfaces of a previously washed car 

during the peak of the SD episode on the night of 31 March to 1 April 2024, in the northwestern part of the East Slovak Lowland, in 

the village of Sačurov. The dried dust was collected using a damp sponge, wringing and rinsing it with demineralized water into a 

collection container. Subsequently, the contents of the collection container were poured into two resealable glass bottles and laboratory 

processed the following day. In the laboratory, solid particles were separated from the aqueous phase by vacuum filtration on a 

filtration device using a Pragopor membrane filter, with a pore size of 0,85 µm, with the aid of ultrasound.    After drying in the 

digester and desiccator, the filter cake was scraped into a glass dust pan and dried to constant weight in the desiccator using a scalpel 

and wetted with a spray bottle of demineralized water. Subsequently, the material obtained was manually homogenized in a friction 
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agate dish. The procedure obtained approximately 1.5 grams of the SD sample and subjected it to individual analyses.  

Granulometric analysis was performed with a Mastersizer 2000 particle size analyzer (Malvern Instruments), which measures 

particle size in the range of 0.02 - 2000 µm using the principle of laser diffraction by wet path. For chemical analysis, the SD 

sample was prepared and analyzed for selected elements after mineralization using the same procedure and method as the 

atmospheric deposition solid fraction samples from monitoring and research conducted since 2009 in the area of Košice and 

Krompachy. The methodology of sampling, processing, sample analysis, and the technique used has been described in detail [24]. 

Analyses for the content of elements (Fe, Al, Ca, Mg, Mn, Zn, Pb, Cu, Cr, As, Cd, Co, Ni) were performed by the AAS method on 

VARIAN equipment with accessories and by the ICP-MS method on Agilent 7700 equipment. The SD sample was also analysed 

for carbon, hydrogen, nitrogen, and sulphur content on an Elementar Vario Macro Cube CHNS analyser. The sampling locations of 

AD, SD, and the Ganovce solar photometer station are indicated in Figure 2.  

Particle morphological properties and surface chemical analysis of major element particles were studied with a MIRA 3 FE-SEM 

scanning electron microscope (TESCAN) equipped with an Oxford Instruments energy-dispersive X-ray detector (EDX), analyzing 

elements from boron to uranium (detection limit 0.2%). For better conductivity and reduction of the electron charge, the sample was 

coated with a thin conductive layer of gold. Backscattered (BSE) and secondary electrons (SE) were used for observation and 

documentation. 

To determine the mineralogical composition, the sample was subjected to X-ray powder diffraction on a D8 Advance X-ray 

diffractometer, Bruker AXS (SRN) under the following conditions: Cu Kα1 radiation, voltage 40 kV, current 40 mA. The measurements 

were carried out at an angular interval of 2 theta = 5°  80° with a step of 0.01°, time 4s/step. The measured diffractogram was processed 

using Diffracplus Basic and Excel programs. The following databases were also used for phase identification: webmineral [25], handbook 

of mineralogy [26], Arizona library (AMCSD) [27], and mindat [28]. Mineral abbreviations are given according to Warr [29].  

 

 
Fig. 2 Localization of sampling sites for atmospheric deposition, Saharan dust, and the solar photometer station Poprad – Gánovce 

 

4. Results and discussion  

4.1 Granulometric analysis 

Figure 3 presents the granulometric composition of the SD sample. The sample is polydisperse, with grain sizes ranging from 0.4 

to ca. 300 µm and a geometric mean grain size of d50 = 15.1 µm. With 10% (d10) of the particle volume smaller than 2.4 µm and 90% 

(d90) smaller than 49.6 µm. The sample contains a relatively large amount of both small particles below 10 µm (37%) and particles 

below 2.5 µm (10.9%). The proportion of particles larger than 20 µm is 45%. Granulometric analysis obtained by laser diffraction also 

shows ca. 4 % of the volume of particles larger than 100 µm, but in the study of the sample by electron microscopy, the occurrence of 

particles significantly larger than 100 µm is not confirmed. In general, particle size usually decreases with increasing distance from the 

source of origin and residence time in the air, but it also depends on a number of mainly meteorological and other parameters, 

including the phase and chemical composition of the dust. For example, in samples from SD events from Tenerife on the order of 

hundreds of km away, the mean geometric diameter of d50 particles was around 70 µm [13]; in other studies of dust transported 

thousands of kilometres from a modal source, sizes between 1 and 30 µm have been measured [15,16]. 
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Fig. 3. Granulometric curves – particle volume distribution of a SD sample (Mastersizer 2000 analysis, Microsoft Excel). 

 

  
 

 

 

 

Fig. 4. SEM photographs of the SD sample, backscattered electrons (BSE) at different magnifications 
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Fig. 4. Continued. SEM photographs of the SD sample, backscattered electrons (BSE) at different magnifications 

4.2 SEM and EDX analysis 

Figure 4 presents SEM photographs of the Saharan dust sample. Particles of different sizes, morphological shapes, and their 

agglomerates are present in the sample. Scurf or thin plate shapes are standard, while spherical particle shapes and porous or 

fibrous structures are less frequent. Particles with cleavage surfaces and spherical particles were observed. Structures evoking a 

biological origin were also present. Agglomerates on the order of tens of µm were formed by primary particles of various shapes 

with a unit µm size. Fine particles often adhered to the surface of large particles. Particles up to approximately 100-120 µm in size 

were observed in the sample; particles of larger sizes were not observed.  

By EDX surface chemical analysis, 101 spectra of individual particles, as well as several spectra of their agglomerates and 

surface area, were evaluated from the SD sample.   In all assessed spectra, silicon was present in addition to oxygen. In terms of 

their concentration, they were usually represented as the dominant or major component. The exception was a few carbon-rich 

spectra where silicon had a relatively lower abundance. The representation of the other elements was in order of their abundance in 

the spectra analysed: Al (93), Fe (87), Ca and Mg (83), K (77), C (50), Ti (38), Na (11), Cu (5), S, Mn, Nb (3), Ba, Br (2) and Cr 

and Pt were recorded in one case. The elements Al, Ca, K, Fe, Mg, and Na are generally represented in the spectra in the 

concentrations of the main elements, less frequently in the position of accompanying and accessory components. With the 

exception of one particle in the case of barium and sulfur corresponding to barite and one spectrum of a Ti-rich particle, the other 

identified elements were represented in the spectra in accessory concentrations. Carbon-rich particles were observed, both 

obviously of organic (biological) but also inorganic origin, with a significantly higher carbon content (40 - 65 %) than that of the 

carbonates, which appeared to be coal particles in composition. The carbon present is only partially attributable to carbonates. 

Elemental CHNS analysis revealed a carbon content of 9,57 % in the SD sample as well as 1,52 % hydrogen, 1,21 % nitrogen, and 

0,13 % sulphur. A similar carbon content was also found in the SD study from Tenerife [13]. The low nitrogen and sulphur 

contents probably evoke the presence of secondary aerosol particles of nitrate and sulphate. High dust particle concentrations have 

been implicated in the increased formation of secondary particles from gaseous precursors from local emission sources on the 

surface of mineral grains during transport and their presence in the air [2,18]. 

 

4.3 X-ray diffraction analysis 

Figure 5 presents the diffractogram of the Saharan dust sample. The SD sample is polymineralic, with a pronounced dominance 

of quartz, which is mainly accompanied by calcite, but less by dolomite. Furthermore, the presence of mica, probably muscovite, 

and chlorite, chamosite at earliest, kaolinite, plagioclase or albite and potassium feldspar (strong overlap with quartz), here 

orthoclase and/or microcline at earliest, has been demonstrated. Peaks belonging to epidote, almandine, and perovskite have also 

been identified, but these overlap with peaks of the more substantially represented phases. The presence of identified minerals such 

as quartz, carbonates, feldspars, micas, and clay minerals is confirmed by the elemental composition of the analysed spectra from 

the EDX analysis performed as well as from the chemical analysis of the SD sample for the selected elements listed in Table 2. 

Similar elemental and mineralogical compositions have also been found in studies dealing with Saharan dust particles' chemical 

and mineralogical composition [9,10,13,17]. The oxides of the elements Si, Al, Ca, Fe, Mg, K, Na, and Ti commonly make up to 

98% of the inorganic component of the particles. Mineralogically, they mainly consist of Si-rich particles (e.g., quartz), various Al- 

and Si-rich particles (mainly phyllosilicates and feldspar minerals), and Ca-, Ca-, and Mg-rich particles (calcite and dolomite) [9]. 

The presence of the main minerals calcite, dolomite, and quartz was detected in the dust from the SD occurrence in Palermo; 

phyllosilicates such as kaolinite, illite, smectite, and palygorskite were also detected [8]. In a study of Saharan dust from Tenerife, 

the dust particles contained 64% silicates, 14% sulphates, 6% quartz, 5% calcium-rich particles, 1% iron-rich particles (hematite), 

1% soot, and 9% other carbon-rich particles [13]. The bulk composition of dust and resources from North Africa is highly 

heterogeneous by regional origin. The most important mineral phases in dust samples from North Africa are quartz, feldspars, 

carbonates, sulphates, micas, oxides, hydroxides, various clay minerals (kaolinite, illite, smectite, palygorskite), and chlorites [9]. 

Due to regional compositional heterogeneity, only a few minerals are suitable for use as source markers for dust originating from 
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North Africa [9]. According to Rodriguez-Navarro, indicators of dust from the northern and northwestern Sahara are palygorskite 

and illite, accompanied by high carbonate and low chlorite contents [10].  

 

 
 Qz – Quartz α–SiO2  Cal – Calcite – CaCO3   Dol – Dolomite – CaMg(CO3)2  Mca – Mica, at first Muscovite 

KAl2(AlSi3O10)(OH)2   Kln – Kaolinite Al2(Si2O5)(OH)4  Chl – Chlorite, at first Chamosite 

(Fe2+,Mg,Al,Fe3+)6(Si,Al)4O10(OH,O)8  Pl – Plagioclase, at first Albite NaAlSi3O8  Kfs (K-feldspar) – potassium Feldspar, at 

first  Orthoclase KAlSi3O8  Ep – Epidote Ca2Fe3+
2.25Al0.75(SiO4)3(OH) or (CaCa)(AlAlFe3+)O[Si2O7][SiO4](OH)  Prv – 

Perovskite CaTiO3  Alm – Almandine Fe2+
3Al2(SiO4)3 

Fig. 5. Diffractogram of the sample of Saharan dust 
 

4.4 Content of selected elements in Saharan dust and atmospheric deposition  

The chemical analysis of SD for the content of selected elements is elaborated in Table 2. The detected elemental concentrations in SD 

were compared with their contents (medians) in the solid, insoluble fraction of the atmospheric deposition (AD). Data from long-term AD 

research carried out at six sampling sites in Košice (KE1-KE11) and one site in the Krompachy (KR4) area were used. In the area of 

Košice, apart from typical urban emission sources, there is an iron and steel complex,  the largest source of industrial emissions in 

Slovakia. The Krompachy area is affected by a much smaller, specific source of emissions - copper smelters. Table 3 shows the ratio 

between these sampling points' elemental content in the AD solid fraction (median) and their content in Saharan dust. SD contains 

approximately twice the aluminium content compared to AD. A high difference was found for calcium, except for the most loaded sites 

(KE9 and KE10) near the ironworks. In the study area of Košice, Ca and Mg are mainly bound to the soluble fraction of AD (oxides and 

hydroxides), and in SD, these elements are bound to less soluble carbonates and silicates.   The concentrations of other elements, mainly 

heavy metals, are significantly lower in Saharan dust than in AD, which is strongly influenced by the metallurgical industry. 
 

Tab. 2. Comparison of the content of selected elements in a sample of Saharan dust (SD) and their content in the solid - insoluble fraction                            

of atmospheric deposition (median) from sampling sites in the Košice (KE1 - KE11) and Krompachy area (KR4). 

 Fe Al Ca Mg Mn Zn Pb Cu Cr As Ni Co Cd Area  

Typea [%] [ppm] 

SD 2.92 7.28 4.13 2.01 547 378 165 70 48 16 14 5.0 0.9 - 

KE1 6.67 3.77 1.09 1.93 1257 748 302 148 94 22 37 7.6 1.9 U 

KE2 6.79 3.73 1.04 1.65 1250 665 311 137 101 23 39 6.6 1.9 U 

KE7 8.93 3.23 1.45 1.27 1624 976 312 142 90 22 26 7.1 2.0 SU 

KE9 15.58 3.08 4.91 1.96 6382 1015 323 111 171 18 21 4.6 2.9 I/R 

KE10 14.37 3.15 3.74 1.56 4332 1135 266 80 112 24 22 5.0 2.3 I/R 

KE11 7.34 3.58 0.89 0.94 1269 1095 254 93 64 20 23 5.7 2.0 R 

KR4 3.11 4.68 0.43 1.02 558 1589 833 1207 114 51 71 9.5 4.8 I/R 
a U – Urban, SU – Suburban, I – Industrial, R – Rural area 

 
Tab. 3. The ratio between the median content of elements in atmospheric deposition and the content in the Saharan dust sample. 

 Fe Al Ca Mg Mn Zn Pb Cu Cr As Ni Co Cd 

KE1 2.28 0.52 0.26 0.96 2.30 1.98 1.84 2.12 1.95 1.41 2.61 1.52 2.07 

KE2 2.33 0.51 0.25 0.82 2.29 1.76 1.89 1.97 2.09 1.47 2.78 1.32 2.02 

KE7 3.06 0.44 0.35 0.63 2.97 2.59 1.90 2.04 1.86 1.38 1.82 1.42 2.13 

KE9 5.34 0.42 1.19 0.97 11.67 2.69 1.97 1.59 3.55 1.12 1.46 0.92 3.10 

KE10 4.92 0.43 0.90 0.78 7.92 3.00 1.62 1.14 2.34 1.49 1.58 0.99 2.41 

KE11 2.51 0.49 0.21 0.47 2.32 2.90 1.55 1.33 1.32 1.26 1.63 1.13 2.11 

KR4 1.07 0.64 0.10 0.51 1.02 4.21 5.06 17.34 2.37 3.25 5.02 1.90 5.15 
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4.5 Impact of Saharan dust on atmospheric deposition in the study area 

The SD episode evaluated was reflected by several-fold elevated PM10 concentrations that exceeded 100 µg/m3 for 2 days 

[22,23]. However, SD particles from the air only migrate to atmospheric deposition under suitable climatic and meteorological 

conditions. Under unsuitable conditions, they may be transported and deposited outside the assessment area.  

Figure 4 compares the average monthly atmospheric deposition of the solid fraction during the SD episode of interest in 2024 

with the AD (minimum, average, maximum) values from the same period from 2009 to 2023. The AD of 2024 with the SD 

occurrence episode exceeds the average AD values of the previous years, except for the most emission-laden sampling site KE9. It 

can be concluded that the extreme SD occurrence has some influence on atmospheric deposition, which increases with 

environmental cleanliness. Due to the low frequency of extreme SD occurrence events in the study area, local immission, 

meteorological, and climatic conditions are the decisive factors in the long term.  

 

 
Fig. 5.  Comparison of the monthly average atmospheric deposition of the solid fraction during the SD event in 2024 with atmospheric deposition 

data from 2009 to 2023 (minimum, average, maximum) 

Several papers have studied the atmospheric deposition of Saharan dust and its rate from the Carpathian Basin region 

[14,15,17]. It was shown that the results of the Barcelona Dust Forecast Center (BDFC) dust model simulation were significantly 

underestimated compared to direct measurements. Based on the combination of simulation and measured values, a cumulative AD 

rate of Saharan dust of 2.4 g/m2/yr was calculated for 2016 [17]. Meanwhile, the BDFC model calculations for the Carpathian 

Basin assumed 1 g/m2/year. Converted to average daily mass fluxes, this is 6.6 and 2.7 mg/ m2/day for the BDFC model 

calculations, respectively. An essential factor in the calculations is the size of the dust particles. The prediction model considers 

particles up to 10mm in size. In reality, SD also contains a high proportion of particles larger than 20 mm, and the content of these 

particles causes the contribution of SD to total AD to be significantly underestimated by the prediction model.  

   Table 5 elaborates the average AD of the solid fraction from 2009 to 2023 and the calculated contribution of Saharan dust to 

total AD based on the above estimates. The calculated contribution is slightly overestimated due to the more northerly location of 

the assessed area and thus lower frequency of occurrence of SD [20]. According to the values from the BDFC prediction model, the 

contribution of SD to the total AD mass flux ranges from about 2 to 9%. The calculation including results from direct 

measurements predicts a cumulative SD contribution for the monitored sampling sites ranging from 4.6 to 22.2%.  

 
Tab. 4. Average atmospheric deposition of solid fraction (ADSF) and estimation of the share of Saharan dust (SD) based on measurement              

and the BDFC prediction model 

Sampling site  KE1 KE2 KE7 KE9 KE10 KE11 KR4 

Average ADSF [mg.m-2.day-1]   36.5 37.1 43.8 143.8 121.4 46.3 29.7 

SD share in ADSF – measurement [%] 18.1 17.8 15.1 4.6 5.4 14.3 22.2 

SD share in ADSF – BDFC prediction model [%] 7.4 7.3 6.2 1.9 2.2 5.8 9.1 

 

5. Conclusion  

This paper characterized a sample from an extraordinary episode of Saharan dust in Slovakia. Saharan dust is polydisperse, 

with a mean particle geometric diameter of 15.1 µm. The proportion of particles below 10 µm is 37 %. The proportion of particles 

larger than 20 µm is 45 %. Besides oxygen and silicon, the analyzed spectra' main elements were Al, Ca, K, Fe, Mg, and Na. The 

representation of other elements was mainly an accessory. Saharan dust also contained a relatively high carbon content (9.6 %). 

The SD sample is polymineralic, with quartz dominantly represented, accompanied by calcite, and less by dolomite. Also present 

are micas, feldspars, kaolinite, phyllosilicates, and other minerals. The chemical and mineral composition is very similar to the 

average composition of the Earth's crust. For this reason, they are difficult to distinguish from solid immissions emitted from the 

soil horizon from local sources. Compared to the content of the monitored elements in the AD, the SD was found to contain higher 

levels of aluminium, partially calcium, and magnesium. For the other elements, the concentrations of the elements in AD from 

sampling sites in the area influenced by the metallurgical industry and urban environment are significantly higher than their 

concentrations in Saharan dust. The estimated contribution of Saharan dust to the atmospheric deposition of the solid fraction in 

the study area ranges from 4.6% to 22%, depending on the emission loading rate. 
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