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Abstract

The study evaluated the concentrations levels of suspended particles
(PM1,PM2.5,PM10) and Carbon dioxide (CO;) and Sulfur dioxide (SO;), and
evaluated the health of workers in the three cement factories ( Badoosh Al-Tawseh,
Badoosh Al-Jadeed, and Al-Rafidain)affiliated to the Iraqi Ministry of Industry and
Minerals in Hamidat district and a comparison between them and international
standards,used in this studying portable devices of different origin to measure
suspended particles and CO2 gases and SO2 gases and collected blood samples for
workers exposed to pollutants were collected in five selected locations of the
production units, Which included all of the crusher, material mills, furnace,
packaging and administrators for a period from the beginning of August to the end
of December of 2022, where (125) blood samples were collected from workers
exposed to pollutants, whose ages ranged from (18-55) years, and compared with
(50) blood samples from healthy non-smokers and ages of the workers themselves
from the Central Blood Bank were counted as a control group, as the study aimed
to know the effect of air pollutants of the three cement factories on workers, as well
as workers with type 2 diabetes and workers with obesity, by measuring (15)
variables of different blood components (the number of white blood cells (WBCs),
red blood cells (RBCs), hemoglobin concentration (Hb), packed cell volume
(PCV%), platelet count (PLTs), as well as measuring biochemical variables to
evaluate kidney and liver functions, beside of, oxidants and antioxidant status.

The results showed that there was a significant difference at a significant
level of p<0.05 in the levels of pollutants measured between the three factories,
where the highest concentration of suspended particles was recorded in the new
Badoush Factory, the highest CO, and SO, gases in the Badoush al-Tawseh
Factory, and the lowest concentration of suspended particles, CO, and SO, gases in
Al-Rafidain Factory. Also, the most polluted units with suspended particles are the
packaging unit, and the least polluted units are the management unit. As for SO,
gas, the highest concentration was recorded in the furnace unit, and no
concentration was recorded in the management unit, and for CO, gas, the highest
concentration was recorded in the management unit. In addition, the highest rise of
suspended particles was recorded in August and September. As for SO, gas, the
highest rise was recorded in August and November in Badoosh Al-Tawseh and
Badoosh Al-Jadeed Factories, while in Al-Rafidain Factory, it was higher in
December. The results also showed that the levels of PM2.5, PM10, and SO,
suspended particulate matter concentrations exceeded the World Health
Organization (WHO) As for CO, gas did not exceed the World Health
Organization (WHO).

The results of the current study also showed an increase in the number of
both WBC and PLTs among the three cement workers, especially the Badoosh Al-



Jadeed cement factory workers and there is a decrease in the number of RBC and
concentration of Hb and PCV% in all cement workers when compared with the
control group and decrease was most severe in Badoosh Al-Jadeed workers .

The results indicated an increase in the levels of urea and creatinine among
the three cement workers, especially the Badoosh Cement Factory workers, and
less so among the Al-Rafidain workers, as well as an increase in the
enzymes:Carbonic anhydrease (CA),Aspartate aminotransferase (AST),Alanine
aminotransferase (ALT) and Alkaline phosphatase (ALP) when compared with the
control group.

It was observed that there was an increase in the state of oxidative stress
among the cement workers in the three factories, and it was the highest among the
workers in Badoosh, Al-Rafidain, and Al-Tawseh, respectively, as a result of a
decrease in the levels of antioxidants and an increase in the levels of oxidants when
compared with the control group.

The results indicate that there is an impact of the group of workers with type
2 diabetes on the air contaminants of the cement coefficient compared to non-
infected workers as well as the group of obese workers who have a BMI value of
30 kg/m2 compared to the control group as well as the group of workers of service
duration 10 one year and above (duration of exposure to contaminants) compared
with the group of workers of less than 10 years' service duration and control group
by measuring bio chemisitry the and blood variables . In general, the study
concluded that there is a clear effect of cement pollutants on the health status of
workers 1n the three selected cement factories in Nineveh Governorate, and it was
more affected by these pollutants on the workers of Badoosh Al-Jadeed Cement,
Badoosh Al-Tawseh, and then Al-Rafidain, respectively, Because of the high
concentration of pollutants in those plants, respectively



