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Atmospheric Dust and its Measurement

. Pranab Sarma
, Deptt. of Physics

The dust particle is an important variable constituent of the atmoshere. It generally includes solid
particles, smoke pllen and fine particles. They range in size from 102um to 100um. The dust particles that
are smaller then 101:m have very large setting time hence they are called suspended particulate matters.
Dust particles if size 1um are also available in the atmosphere which is known as ultra fine particles. The
dust prticles which are greater than 10pm are known as settle able dist. They have shorter setting time and
settle on the surface of the earth. The amount of settable dust deposited on the surface is known as dust fa
rate. .

The suspended dusts in the air harmful to human health, which resu;ts in respiratory diseases- It
affects the lungs and causes various lungs diseases like Asthama, Bronchities and even lung cancer and
as such the suspended particles contains toxic and carcinogenic dust. It also causes common diseases
like eye-irrtation, nasal bleeding,skin diseases and stomach problems.Dust particles from industries eff
vegetation as they cause alteration in metabolism, reduce photosynthesis,growth reduction of plants. The .
suspended dust particles scatter and absorb sunlight, which reduces the sunlight and also the solar the
energy reaching the earth. It produces haze and reduces the visibility of the atmosphere. it is dangerous for
aircraft and motor vehicles. Looking at the effects of dust particles, it become a matter of concem and
needs utmost importance to study and measure atmospheric dust.

There are two devices for the measurement of atmospheric dust such as (a) gravimetric method fof
dust fall on the earth surface for gravity and (b) filtration method for suspended dust concentration in the
atmophere.

The dust fall measuring device is called dust fall collector . It consists of a perforated Polished

aluminum open box and a polyethylene disk. The polyethylene disk is employed for the actual measurement
of collected dust. :

The dust fall rate is calculated by the following formula-

DFR =1.273 X W/D?X 30/N X 10* Mt/Km? /month

Here, D - Diameter of the disk in C m. W - Weight of dusy accumulated in gram

N - Number of days. '

The suspended particulate matter-measuring instument is called high volume air sampler. It is 8
‘portable instrument for the measurement of suspended particulate matter (SPM) in the atmosphere, both
ondoor and outdoor for all types of airborne particulate including environmental pollution, nuclear and bio-
hazard, industrial, governmental and military tests and studies, mine air hazards, factory dust, chemical
analysis as well as innumerable other types of research and quality control. This instrument has a dimension
of 8.5" x7.5" x7.5" having weight of 4.5 Kg. It can be operated by 220-240 volt AC or 24 Voit DC for one houf
to 2-3 mounths continuously without break. Air is drawn through a glass fibre filter paper by a high-speed
rotator. This instrument sucks high volume of air in order to get reliable measurement of particulate matter
in air,even if the concerntratation of dust particles is very low. The amount of particle per unit volume of air
is calculated as follows :

Total Volume of air collected = (Collecting rate) X (Net collecting time)

Amount of suspended partcle = (Weight difference of filter papers) X 106 /Total Aiir .

_ Volume X pgm/m3

This analysis of the collected dust depends on the type of analysis required. Again dust particles can
be analyzed gravimetrically by weighting, spectrograph, atomic absorption,chromatography, gamma ray
spectroscopy, X-Ray, etc to identify pollutants and measure their concentrations.
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