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DUSTY WORKING ENVIRONMENT AND 

ITS IMPACT ON HUMAN HEALTH 
 

Abstract: In working environment (in dependence on 

type of site) there is a lot of physical, chemical and 

biological factors which have influence on human 

health. Dust in working environment is important 

physical and also chemical factor. The dust is 

composed with small different particulates. Many work 
activities like blasting, conveying materials, stockpiling, 

crushing and granding, milling, grinding etc can create 

dust. The adverse impacts of dust are mainly associated 

with human health and the environment. The people 

who are exposed a longer time to these particulates can 

have a problem with lungs and breathing. Dust is not 

always an obvious hazard because particles can be 

often invisible. 

Keywords: dust, human health, exposure, working 

environment.  

 

1. INTRODUCTION  
 

 Dust consists from solid particles 

called also solid aerosol. The term aerosol 

refers to an assembly of solid particles 

suspended in a gaseous medium long 

enough to be observed or measured.  

 Manufactured and naturally produced 

particles, found in ambient and industrial 

air environments or in industrial process 
gas streams, may have a great diversity in 

size, shape, density, and chemical 

composition. The diversity of microscopic 

particles, includes what we might think are 

ideal shapes, such as spheres (droplets of 

water oroil) or cylinders (glass fibers). 

However, it also includes more complex 

shapes such as crystalline particles, which 

have some regular and some fractured 

surfaces; asbestos fibers, which are often 

bundles of finer fibrils but may be matted 
clumps of fibrils; and carbon black 

particles, which often consist of an 

extended framework of very small 

spheroids. All these have a different 

chemical constitution. Even if all these 

particles have the same microscopically 
observed diameter, the mass, surface area, 

and other properties of each particle are 

likely to be quite different. [2] 

 This paper is focused on dust and its 

selected properties, which have an 

influence to human health.  

This paper is organized in the 

following way: in Section 2 the 

classification of dust is given, in Section 3 

sources of dust and working environment 

are presented, in Section 4 impact on 
human health is presented and conclusions 

are presented in Section 5. 

 

 

2. CLASSIFICATION OF DUST  
 

 Dust may be classified according to 

several aspects. For our problem is 

important particle size and physiological 
effects of dust.  

 Particle size is important because it 

largely determines the behavior of the 

particle in gas suspension. Particles behave 

differently in different size ranges and are 
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even governed by different physical laws. 

For example, on the earth's surface, 

particles only slightly larger than gas 

molecules are governed primarily by 

Brownian motion, while large, visible 

particles are affected primarily by 

gravitational and inertial forces. 
Particle size is a key parameter in the 

transport and removal of the ambient 

aerosol. The principal effects of aerosol, 

including the respiratory health hazard, 

visibility reduction, and deposition to 

surfaces depend on particle size. 

 Physiological effects are important for 

potential hazards to the health. [1] 

 

2.1 Occupational health effects 

Classification of dust with respect to 

occupational health effects has a close link 
with the size.  

This classification follows the criteria 

used by occupational health experts and 

follows established standards. A graphical 

representation of the three occupational 

health fractions is illustrated in figure 1.  

 

 
Figure 1 - Graphical representation of 

occupational health fractions 

 

Inhalable dust is fraction of airborne 

material, which enters the nose and mouth 

during breathing and is therefore available 
for depositon anywhere in the respiratory 

tract.  

Thoracic dust is defined as the fraction 

of inhalable particles that penetrate beyond 

the laryx. Median diameter of particles is 

11,64 μm.  

 Respirable dust represents the 

fraction, which penetrates to the gas 

exchange region of the lung. Similarly to 

the thoracic fraction, the respirable fraction 
varies according to individual 

characteristics and breathing pattern. 

Median diameter of particles is 4,25 μm. 

[1, 2] 

 

2.1 Physiological effects 

This classification of dust has been 

developed with respect to potential hazards 

to the health and safety of workers.  

Classification: 

 toxic dust – can cause chemical 

reactions with the respiratory 
system of allow toxic compounds 

to be absorbed into the 

bloodstream through the alveoral 

walls (examples: lead, radioactive 

minerals, silver, nickel etc.).  

 carcinogenic dust – can cause 

cancer (examples: uranium, 

asbesthos, arsenic and quartz).  

 fibrogenic dust – causes 

microscopic scarring of lung 

tissue (examples: silica, mica, 
talc, coal dust).   

 explosive dust – cause concern of 

safety rather than health 

(examples: coal, metallic dust).  

 nuisance dust – all dust can be 

irritating to the eyes, throat and 

nose and they can reduce 

visibility in the work 

environment. [1] 

 

 

3. WORKING ENVIRONMENT 

AND SOURCES OF DUST  
 

 The characteristics of aerosols 

produced in working environment are 

determined by the type of industry, the 

nature of the product, and the industrial 
operations. Basic industries include 

Inhalable 

Thoracic 

Respiralable 
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petroleum refineries, nonmetallic mineral 

product industries, ferrous metallurgical 

operations, nonferrous metallurgical 

operations, inorganic chemical industry, 

pulp and paper industry, and food and feed 

industries. Power plants and incinerators 

are examples of stationary combustion 
sources.  

Within an industry, aerosols are 

generated by processing activities. 

Welding produces fumes, chain 

agglomerates of very fine particles. 

Mechanical operations such as grinding 

make coarse particles. 

 

 
Figure 2 - Using cut-off saws 

 

Size distributions in an automotive 

machining facility show that welding and 
heat-treating operations produce fine 

particles as expected from the 

condensation of hot vapors, while 

machining and grinding produce relatively 

large particles by breakup of solid 

material. Spray painting produces liquid 

droplets in the aerosol size range. The 

transport and handling of powdered 

materials produces dust. Ore piles, coal 

piles, and tailings piles give rise to fugitive 

emissions. Workplace operations can 
produce aerosols of very large particles 

that are difficult to monitor or sample, yet 

may pose a respiratory hazard. The 

mechanical operations in coal mines 

produce coarse aerosols as expected, with 

a peak in the mass distribution at about 

7 μm. However, if the mine contains diesel 

machinery, the mass distribution is 

bimodal.  

Construction workers are also linked 

to a high incidence and greater risk of 
respiratory disease. Common jobs like 

cutting or grinding concrete, chasing out 

mortar, drilling in enclosed spaces or 

sanding wood/MDF can be high risk if not 

properly controlled. [3, 4] 

 

 

4. IMPACT ON HUMAN HEALTH 
 
 Work-related respiratory disease 

covers a range of illnesses that are caused 

or made worse by breathing in hazardous 

substances that damage the lungs such as 

dusts, fumes and gases. [4] 

In this Section, the impact on human 

health that may a dust do, is described.  

 Different dust may affects the body in 

different ways – skin, eyes and respiratory 

system (inhalation). The harmful effects of 

dust can range from skin irritation to lung 

cancer, depending on the composition of 
the dust and type and degree of exposure.  

 Different kinds of dusts cause the 

different effects. Table 1 presents dusts 

effects.  

 

Table 1 – Dust and health effects  

Dusts  Effects 

fibrous dusts Pneumoconiosis  

toxic dusts Poisoning 

radioactive dusts Cell damage 

Mutation 

Cancer  

irritant dusts Cell damage  

Bronchitis  

allergis dusts Allergies  

Asthma  

carcinogenic dusts Canceros disseases 

 

The most prevalent of diseases are 
chronic obstructive airways disease 

(COPD), asthma and silicosis. COPD is a 
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group of lung diseases, including 

bronchitis and emphysema, resulting in 

severe breathlessness, prolonged coughing 

and chronic disability. It may be caused by 

breathing in any fine dusts. It can be very 

disabling and is a leading cause of death. 

Aerosols in mines have ability to 
cause respiratory diseases including 

pulmonary fibrosis, pneumoconiosis, and 

lung cancer. 

 For the inhalation process, particle 

size is important, because it determines 

whether a dust can be inhaled and passed 

down into the lungs. Figure 2 shows a few 

examples of illnesses and diseases 

resulting from the effects of dust depends 

on the site of action in the body. [1, 2, 4] 

 
Figure 2 - Examples of illnesses and 

diseases 

 

 

5. CONCLUSION 
 

Exposure to any dust can create 
respiratory problems.  

While the number of workplace 

fatalities continues to drop – the number of 

people dying prematurely each year 

because of occupational disease remains a 

huge problem. Past exposures to harmful 

substances at work cause over an estimated 

12,000 deaths per year.  
The principal controls measures are: 

 assess the risks and keep record 

of the assessment; 

 tell the workforce anything 

significant about the risk; 

 substitute used material; 

 prevent or control exposures;  

 provide personal protective 

equipment; 

 maintain all equipment used as 

control measures; 

 instruct and train staff  to use 

equipment properly and inform 

about health risks; 

 monitor to ensure that controls are 

effective;  

 arrange health surveillance [4] 

For assessing the concentration of 

solid aerosols, it is necessary to regularly 

measure and consequently it is possible to 

identify measures to reduce exposure.  

In the present increasing emphasis is 
being placed on indoor aerosols, because 

people average 80% to 90% of their time 

indoors (residences and offices).  
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