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Comparison of work environment air quality and application of
geostatistic technique in the spatial distribution of PM,sand PMy in a
number of industrial workshops

Shojaee Barjoee S*, Azimzadeh HR

Department of Environmental Sciences, School of Natural Resources and Desert Studies, Yazd University,
Yazd, Iran

Abstract

Introduction: Air quality in industrial workshops is affected by various harmful chemical agents.
Purpose of this study was to compare work environment air quality in a number of industrial
workshops based on the mass concentration and number of suspended particles in air and application
of Kriging geostatistical method in industries.

Materials and Methods: This observational study was carried out in four workshops including cuprous
waste separation works, rolling and cutting, casting and copper smelting, manufacturing aluminum
products and double-glazed glass production. Using particle mass counter sampler of Tes 5200 model,
mass concentration and number concentration of suspended particles in row of different diameters
were measured. The spatial distribution map of PM,s and PMy, in each of workshops was prepared
using Kriging geostatistic method in GIS environment Version 10.5.

Results: The highest mass concentration (8.42 mg/m®) and number concentration (445058 Particle/lit
in differential mode and 885446 Particle/lit in cumulative mode) were measured in the manufacturing
aluminum products workshop. The highest mass concentration and number concentration of
suspended particles were obtained for row diameters of 10 um and 0.5 pm, respectively.
Interpretation of Kriging maps showed that various areas of the industries such as radiation furnace,
scrap press, aluminum smelter, sieve, diamond machine, glass furnace and ingot molds had the
highest frequency of PM,sand PMyg,

Conclusion: Engineering control actions such as installation of ventilation systems in halls and design
and installation of a local hood in the entrance sections of the aluminum smelting furnace and sieve in
manufacture of aluminum products workshop and copper ingot molds in casting and smelting
workshop is essential for improved air quality.

Key words: Suspended particles, Geostatistics, Aerodynamic diameter, Industrial Workshops, Mass
Concentration, Number Concentration
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