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Abstract 

A number of factors are important in increasing the relevance of the issue of creating a 

PM1 and PM10 particle collection device in the climatic conditions of Uzbekistan. The 

arid and semi-arid climate of Uzbekistan leads to an increase in the concentration of 

dust and particles in the air. As a result of climate change, industrial development and 

urbanization processes, the level of air pollution is increasing, which requires 

monitoring of PM1 and PM10 particles. These particles can negatively affect human 

health, cause the development of respiratory and cardiovascular diseases. 

The growth of industry and the increase in vehicles increases the amount of PM1 and 

PM10 particles in the air. Monitoring and collecting particles allows the state and the 

public to assess the level of air pollution. With the help of modern technologies, the 

processes of detecting and collecting PM1 and PM10 particles are being improved. By 

creating innovative devices, it is possible to develop effective solutions that are suitable 

for climatic conditions. This study aims to analyze the relevance of creating a PM1 and 

PM10 particle collection device in the climatic conditions of Uzbekistan. 
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Introduction 

The issue of creating a device for collecting PM1 and PM10 particles in the climatic 

conditions of Uzbekistan is of great importance in solving environmental problems 

today. The arid and semi-arid climate of Uzbekistan leads to an increase in the 

concentration of dust and particles in the air. As a result of climate change, industrial 

development and urbanization processes, the level of air pollution is increasing, which 

requires monitoring of PM1 and PM10 particles. These particles can have a negative 

impact on human health, for example, they can cause the development of respiratory 

and cardiovascular diseases. 

PM1 and PM10 particles are present in the air, and their sizes are smaller than 1 

micrometer and 10 micrometers. These particles can remain in the air for a long time 

and enter the human body. Therefore, implementing their detection and collection 

processes can help reduce health problems. Growth in Uzbekistan's industrial and 

transportation sectors increases the amount of PM1 and PM10 particles in the air. 

Construction activities can also cause air pollution [1-5]. 
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Particulate matter monitoring and collection processes enable governments and the 

public to assess air pollution levels and take action to improve them. Such devices can 

also be integrated into environmental monitoring systems, which play an important role 

in assessing air quality and ensuring ecological balance [6]. 

Modern technologies are improving the detection and collection of PM1 and PM10 

particles. By creating innovative devices, it is possible to develop effective solutions that 

are suitable for climate conditions. Such devices are also expected to help reduce air 

pollution and play an important role in protecting public health [7]. 

The purpose of this study is to analyze the relevance of creating a PM1 and PM10 particle 

collection device in the climatic conditions of Uzbekistan. The study will consider the 

effectiveness of particle collection technologies, device design in accordance with 

climatic conditions, and the possibilities of improving air quality using these devices[8-

9]. 

At the same time, the increase in air pollution levels due to climate change and 

urbanization processes makes monitoring PM1 and PM10 particles even more urgent. 

In such conditions, the creation of effective devices for collecting and controlling 

particles will be of great importance not only for solving environmental problems, but 

also for protecting human health[10]. 

 

MATERIALS AND METHODS 

This study describes the materials and methods required to create a PM1 and PM10 

particle collection device in the climatic conditions of Uzbekistan. The main goal of the 

study is to improve the processes of determining, collecting and monitoring the 

concentration of particles in the air. The use of modern technologies and methods for 

these processes is important [11]. 

 

2.1. Density and measuring instruments 

The tools and materials needed for particle collection include the following . 

Particulate matter collectors: Devices specifically designed to collect PM1 and PM10 

particles. These devices are equipped with sensors to determine the particle size and 

concentration. 
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Figure 1. PM2.5 SAMPLE 

COLLECTION DEVICE 

A high-precision sampling device for 

airborne particulate matter (PM) with an 

aerodynamic diameter of 1 micrometer 

(PM1) to 10 micrometers (PM10) 

suitable for dry climates, in which PM 

samples are collected using filters and 

cyclones. 

 

Cyclones can collect airborne particles 

with an aerodynamic diameter of up to 

150 nanometers, which increases the 

accuracy and reduces costs of PM toxicity 

assessment analysis in dry climates. 

 

Filters: High-quality filters, such as PTFE (polytetrafluoroethylene) or N95 filters, are 

used to collect particles. They allow for effective particle capture [12]. 

 

Figure 2. Appearance of the RTFE 

filter 

 

Measuring instruments: Laser measuring instruments, gravimetric methods, and other 

analytical methods are used to determine the concentration of particles in the air. 
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Figure 3. Device for measuring air 

and dust levels in the enterprise 

 

 

3. Methods 

3.1. Particle collection process 

Device preparation: First, a particle collection device is prepared. The device is equipped 

with measuring instruments and filters. The filters are placed to trap particles during 

the collection process. 

Determining monitoring conditions: The location and conditions where the research 

will be conducted are determined. Monitoring will be conducted in various regions of 

Uzbekistan (industrial zones, transport corridors, rural areas). 

 

 
Figure 4. Particle collection process: 

 

Particle collection: The device is started and begins collecting PM1 and PM10 particles 

in the air. During the collection process, the particles pass through the filter and are 

retained [13-14]. 
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3.2. Analysis methods 

The following methods are used to analyze the collected particles: 

 

 
Figure 5. Chemical speciation and source contribution to total mass of 

particulate matter (PM), according to the multisite multisize Positive 

Matrix Factorization (PMF) solution. 

 

Gravimetric analysis: After the filters are collected, their weight is measured. The weight 

of the filter before and after particle collection is measured, from which the particle 

concentration is calculated [15]. 

Spectroscopy: Spectroscopic methods, such as UV-Vis spectroscopy or atomic 

absorption spectroscopy, are used to determine the chemical composition of particles. 

 

3.3. Data analysis 

The collected data is analyzed using statistical analysis methods. The following methods 

are used to analyze the data: 

Descriptive statistics: The mean, variance, and standard deviation of the particle 

concentration are calculated based on the data obtained. 
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Regression analysis: Regression analysis is used to determine changes in the 

concentration of airborne particles. This method examines the dependence of particle 

concentrations on time or other factors [16-19]. 

 

 
Figure 6. The data obtained is presented in a graphical format, which 

visually shows the change in particle concentration over time. 

 

4. Results and Discussion 

The results obtained during the study and their discussion are presented in a separate 

section. In this section, the efficiency of the particle collection process, the results 

obtained, and their significance in the climatic conditions of Uzbekistan are analyzed. 

 
Figure 7. The results of two installed devices are compared with each other. 
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Conclusion 

The development of a PM1 and PM10 particle collection device in Uzbekistan is a critical 

response to the escalating air quality issues exacerbated by climate change, 

urbanization, and industrial growth. As outlined in this study, the arid and semi-arid 

climate of Uzbekistan contributes significantly to the accumulation of dust and 

particulate matter in the atmosphere. These particles pose serious health risks, 

including respiratory and cardiovascular diseases, making their monitoring and 

collection imperative for public health and environmental sustainability. 

The innovative device designed for this purpose utilizes advanced technologies for 

detecting and collecting particulate matter, ensuring that it is tailored to the specific 

climatic conditions of Uzbekistan. By employing high-precision sampling methods, such 

as cyclones and quality filters, the device enhances the accuracy of air quality 

assessments. This not only allows for effective monitoring of PM1 and PM10 

concentrations but also provides valuable data that can inform policy decisions aimed 

at reducing air pollution. 

Furthermore, the integration of this device into broader environmental monitoring 

systems can significantly improve the ability of government and public health officials 

to assess air quality trends and implement timely interventions. The statistical analysis 

methods employed in this study, including regression analysis and descriptive statistics, 

will facilitate a deeper understanding of the factors influencing particulate matter levels, 

enabling targeted strategies for pollution control. 

The implications of this research extend beyond environmental monitoring; they also 

encompass public health protection and the promotion of sustainable industrial 

practices. As Uzbekistan continues to develop economically, the establishment of 

effective air quality management systems becomes increasingly essential. By prioritizing 

the creation and implementation of innovative particle collection devices, Uzbekistan 

can take significant strides toward addressing air pollution and safeguarding the health 

of its citizens. 

In conclusion, the development of PM1 and PM10 particle collection technology 

represents a vital step in combating the environmental challenges faced by Uzbekistan. 

It underscores the importance of integrating scientific research with practical 

applications to foster a healthier, more sustainable future for the nation. Continued 

investment in such technologies will be crucial for achieving long-term improvements 

in air quality and public health. 

 

References 

1. Abbasi , S., Keshavarzi , B., Moore, F., Hopke , PK, Kelly, FJ, Dominguez, AO, 2020. 

Elemental and magnetic analyses, source identification , and oxidative potential of 

airborne, passive, and street dust particles in Asaluyeh County, Iran. Sci. Total 

Environ. 707, 136132. https://doi.org/10.1016/j.scitotenv.2019.136132 . 

2. Alastuey , A., Minguillón , C., Pérez, N., Querol , X., Viana , M., de Leeuw , F., 2011. 

The European Topic Center on Air Pollution and Climate Change Mitigation 



 

British Journal of Global Ecology and Sustainable Development  
Volume- 38, March 2025 

ISSN (E): 2754-9291 

 
 

34 

(ETC/ACM) Is a Consortium of European Institutes Under Contract of the 

European Environment Agency RIVM UBA-V ÖKO AEAT EMISIA CHMI NILU 

INERIS PBL CSIC. 

3. Amato, F., Pandolfi , M., Escrig , A., Querol , X., Alastuey , A., Pey , J., Perez, N., 

Hopke , PK, 2009a. Quantifying road dust resuspension in urban environment by 

multilinear engine: a comparison with PMF2. Atmosphere. Environ. 43, 2770 – 

2780. https://doi.org/10.1016/j . atmosenv.2009.02.039 . 

4. Amato, F., Pandolfi , M., Viana , M., Querol , X., Alastuey , A., Moreno, T., 2009b . 

Spatial and chemical patterns of PM10 in road dust deposited in urban 

environment. Atmosphere. Environ. 43, 1650 – 1659. 

https://doi.org/10.1016/j.atmosenv.2008.12.009 . 

5. Amato, F., Alastuey , A., Karanasiou , A., Lucarelli , F., Nava, S., Calzolai , G., Severi 

, M., Becagli , S., Gianelle , VL, Colombi , C., Alves , C., Custódio , D., Nunes , T., 

Cerqueira , M., Pio , C., Eleftheriadis , K., Diapouli , C. , E., Reche , C., Minguillón , 

MC, Manousakas , MI, Maggos , T., Vratolis , S., Harrison, RM, Querol , X., 2016. 

AIRUSE-LIFE+: a harmonized PM speciation and source apportionment in five 

southern European cities. Atmosphere. Chem. Phys. 16, 3289–3309 . 

https://doi.org/10.5194/acp-16-3289-2016 . 

6. Apte , JS, Marshall, JD, Cohen, AJ, Brower , M., 2015. Addressing global mortality 

from ambient PM2.5. Environ. Sci. Technol. 49, 8057–8066 . 

https://doi.org/10.1021/acs.est. 5b01236 . 

7. Casari , M., Kowalski, PA, & Poe, L. (2024a). Optimization of the adaptive neuro -

fuzzy inference system for adjusting low-cost sensors PM concentrations. 

Ecological Informatics , 83 , 102781. https://doi.org/10.1016/j.ecoinf.2024.102781 

8. Casari , M., & Poe, L. (2024a). MitH : A framework for Mitigating Hygroscopicity in 

low-cost PM sensors. Environmental Modeling & Software , 173 , 105955. 

https://doi.org/10.1016/j.envsoft.2024.105955 

9. Chen, G., Jin, Z., Li, S., Jin, X., Tong, S., Liu, S., Yang, Y., Huang, H., & Guo , Y. 

(2018a). Early life exposure to particulate matter air pollution (PM1, PM2.5 and 

PM10) and autism in Shanghai, China: A case-control study. Environment 

International , 121 , 1121–1127. https://doi.org/10.1016/j.envint.2018.10.026 

10. Fang, X., Chang, R., Zhang, Y., Zuo , J., Zou , Y., & Han, Y. (2024a). Monitoring 

airborne particulate matter from building construction: A systematic review. 

Journal of Building Engineering , 86 , 108708. 

https://doi.org/10.1016/j.jobe.2024.108708 

11. Gautam , S., Samuel , C., Bhardwaj , A., Esfandabadi , ZS, Santosh , M., Gautam , 

AS, Joshi, A., Justin, A., Wessley , GJJ, & James, E. (2021). Vertical profiling of 

atmospheric air pollutants in rural India: A case study on particulate matter 

(PM10/PM2.5/PM1), carbon dioxide, and formaldehyde. Measurement , 185 , 

110061. https://doi.org/10.1016/j.measurement.2021.110061 

https://doi.org/10.1016/j


 

British Journal of Global Ecology and Sustainable Development  
Volume- 38, March 2025 

ISSN (E): 2754-9291 

 
 

35 

12. Kumar, T., & Doss, A. (2023a). AIRO: Development of an Intelligent IoT -based Air 

Quality Monitoring Solution for Urban Areas. Proceedings of Computer Science , 

218 , 262–273. https://doi.org/10.1016/j.procs.2023.01.008 

13. Lewis, SL, Russell, LM, McKinsey, JA, & Harris, WJ (2022a). Small contributions 

of dust to PM2.5 and PM10 concentrations measured downwind of Oceano Dunes. 

Atmospheric Environment , 294 , 119515. 

https://doi.org/10.1016/j.atmosenv.2022.119515 

14. Mahfouz, MM, Skok , G., Sciare , J., Pikridas , M., Alfarra , MR, Moosakutty , S., 

Alfoldy , B., Ivančič , M., Rigler , M., Gregorič , A., Podlipec , R., Lohmann , S., 

Hlawacek , G., Heller, R., Tutsak , E., & Močnik , G. (2024a). Contribution of black 

carbon and desert dust to aerosol absorption in the atmosphere of the Eastern 

Arabian Peninsula. Atmospheric Environment , 324 , 120427. 

https://doi.org/10.1016/j.atmosenv.2024.120427 

15. Mamarikas , S., Matthias, V., Karl, M., Fink, L., Simonen , P., Keskinen , J., Maso , 

MD, Fridell , E., Moldanova , J., Hallquist , Å., Mellqvist , J., Conde , V., Verbeek , 

R., Duyzer , J., Van Dinther , D., Timonen , H., Jalkanen , J., Sundström , A., 

Majamäki , E., . . . Ntziachristos , L. (2023a). Assessing Shipping Induced Emissions 

Impact on Air Quality with Various Techniques: Initial Results of the SCIPPER 

project. Transportation Research Procedia , 72 , 2141–2148. 

https://doi.org/10.1016/j.trpro.2023.11.699 

16. Muhwu , JN, Fendji , M., & Ekengoue , C. (2025a). Design and implementation of a 

solar powered kit for measurement and logging of environmental parameters using 

the SEN55 sensor. Deleted Journal, 100038. 

https://doi.org/10.1016/j.meaene.2025.100038 

17. Uzbekov , U., Arifjanov , A., Ergashev , O., Khamroeva , F., Bekkulov , I., Karimov , 

Y., & Ismatov , J. (2024). Climate risk assessment in Uzbekistan: Surface air 

temperature anomaly for 2080-2099. E3S Web of Conferences , 563 , 03008. 

https://doi.org/10.1051/e3sconf/202456303008 

18. Weld, MI ' ., Pandolfi , M., Amato, F., Pérez, N., Reche , C., Dominutti , P., Jaffrezo 

, J., Alastuey , A., Querol , X., & Uzu , G. (2022a). Discovering oxidative potential 

(OP) drivers of atmospheric PM10, PM2.5, and PM1 simultaneously in North-

Eastern Spain. The Science of the Total Environment, 857, 159386. 

https://doi.org/10.1016/j.scitotenv.2022.159386 

19. Wang, Y., Liu, Q., Tian , Z., Cheng, B., Guo , X., Wang, H., Zhang, B., Hu , Y., Sun, 

L., Hu, B., Chen, G., Sheng, J., Liang, C., Tao, F., Wei, J., & Yang, L. (2023a). Short-

term effects of ambient PM1, PM2.5, and PM10 on internal metal/metalloid profiles 

in older adults: A distributed lag analysis in China. Environment International , 182 

, 108341. https://doi.org/10.1016/j.envint.2023.108341 

20. Alikhanov , B., Pulatov , B., & Samiev , L. (2024). Impact of climate change on the 

cryosphere of the Ugam Chatkal National Park, Bostonliq District, Uzbekistan, 

during the Post-Soviet period, based on remote sensing and statistical analysis. 

Forum Geography , 38 (3), 302–316. https://doi.org/10.23917/forgeo.v38i3.4405. 


