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Abstract

Pollution with suspended particulate is considered as an important
part of air pollution due to the severity of inhaled particulate. The fine
particulates of diameters 10 micron or less has the ability to adsorb toxic
materials more than the coarser ones. Additionally, it can enter the human
body and setteled in lungs through breathing process causing different
diseases to respiratory and cardiac systems.

Although cement production is one the strategic manufactures, but
it is considered a sources of particulate pollution since it utilize soil and
rocks as raw materials in addition to grinding and crushing processes.
People working at these factories need a healthy environment and
making these factories environmentally suitable by introducing efficient
treatment units of dust before its exit from the chimney.

In Ninavah Governorate there are many cement factories including
those in Badoush North-West Mosul city. Badoush Al-Jadeed and Al-
Tawsee cement factories were selected to study the levels of total
suspended particulate (TSP) and fine suspended particulate in the
factories environment. The suspended particulate concentration was
measured as total, PM1, PM2.5, PM7 and PM10 in the two factories after
selecting 31 site in the areas of production units, raw material and clinker
mills, cement packing, laboratory, offices and labor rooms.

The measurements were conducted by AEROCET 531 device
twice monthly from November 2012 till April 2013. Additionally, the
total emission from the chimney was measured using GRAVIMAT SHC
502.

The results of the very fine suspended particulate PM2.5 for Al-
Jadeed cement factory were over the international standard limits of 24-
hour average in the locations of chemical laboratory tests, raw materials

mill unit, crushing unit, cement packing unit, rest rooms of crushing unit



labor, kiln and clinker mill. Moreover, the over all average concentration
in the factory was 47 ug/m® which was over the limits. For PM10
suspended particulates, the results at all the sites were over the
international limits of 24-hour average. The results of raw material mill,
clinker mill and cement packing were the higher among other sites with
significant difference. The overall average concentration of the factory
reached 869 ng/m’® which was more than five times the standards of 150
pg/m?. On the other hand, the total suspended particulate concentration
exceeds the Chinese standard of 500 pg/m® at raw material mill, clinker
mill and cement packing units. Furthermore, significant correlation was
recorded between the concentration of suspended particulates according
to their sizes.

For Al-Tawsee cement factory, the concentration of very fine
suspended particulate PM2.5 exceeded the international standard of 24-
hour average in raw material mill, clinker mill and cement packing units
and reach 42 pg/m?®. Moreover, PM10 exceeded the standard limits at all
the measured sites of the factory with overall average of 736 ug/m?® which
is about five times that of the standard. On the other hand, the total
suspended particulate did not exceed the standard Chinese limits except at
milling and packing units. Additionally, significant correlations were
found among the suspended particulate concentrations according to their
size, with correlation factor ranged from 0.97 between total suspended
particulate and inhaled size PM10 to 0.54 between PM1 and PM2.5.

The total emitted particulate from the chimney was measured when
electrostatic precipitator working and without using GRAVIMAT SHC
502. The results was used to calculate the total suspended particulate at
the ground level for 5 kilometers distance and for different weather

stability conditions. The results showed a concentration of 525 ug/m? of



total suspended particulate with unstable weather condition A at 500
meter distance from the chimney with electrostatic precipitator versus
1700 pg/m® without precipitators,which indicates the effective role of
electrostatic precipitator in collecting and lowering the suspended
particulate before emission. When transferring to the levels of stable
weather conditions B, C and D, the maximum concentrations at ground
surface decreased to 260 pg/m? for B and less than 50 ug/m? for C and D.
Moreover, the distance of maximum concentration occurrence increased
to 3 kilometers for stable weather condition D. The results showed a
sharp increase and decrease in concentration at unstable weather
condition changed to gradual or steep change with the increase of
weather stability condition.

The study suggested increasing the efficiency of the electrostatic
precipitators by the using more units to capture the coarse particles to
prevent dust accumulation in the factory. Ventilation of the building and
workshops must be took into consideration to lower the risk of inhaled
particulates, workers must wear respirators at the milling and packing

units.
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