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Summary

Cement dust is one of the environmental pollutants that are thrown from cement
factories in large quantities as by-products, and therefore the need arose to
collect the precipitation around the various plant sites and conduct analyzes on
them to find out what this dust contains of elements and the possibility of
benefiting from it through recycling and reproducing cement with improved
specifications. In this study, the concentrations of heavy elements in the dust
samples falling in sixteen different sites around Badoush laboratories in Nineveh
Governorate were determined by the techniques of flame atomic absorption
spectroscopy and X-ray diffraction. The standard curves of the elements under
study were determined by measuring by flame atomic absorption technique, as
cobalt, cadmium, iron and nickel were shown according to Beer's law within the
linear range between 10 to 50 pg/ml with compatibility ranging from (0.16 to
0.61)%, (0.18 to 0.37)%, (0.2 to 0.71)%, (0.45 to 1.49)% for each of cobalt,
cadmium, iron and nickel respectively and with accuracy ranging from (0.1 to
0.3)%, (0.05 to 1.3)%, (0.02 to 1.8)% and (- 1 to 2.5)% For each of cobalt,
cadmium, iron and nickel respectively, while zinc showed a dependency to
Beer's law within the range 0.05 to 1.5 pg/ml with compatibility ranging from
(0.03 to 0.41)% and accuracy ranging from (-0.01 to 1.3)%. The lead showed a
dependency to Beer's law within the range from 0.05 to 2.0 pg/ml with a
compatibility ranging from (0.14 to 0.28)% and an accuracy ranging from (-0.2
to 2.2%). The concentrations of the elements iron, nickel, zinc and lead varied in
the studied dust samples, while cobalt and cadmium did not appear in the sixteen
samples studied. While X-ray measurements showed percentages of a large
number of elements and different proportions in the samples taken. The
concentration of iron and aluminum was monitored as being from Important and
reinforced elements of cement as well as the elements calcium, magnesium and
silicon being unwanted elements in the cement mixture, as they rose to certain

levels. The optimal conditions were determined for the concentration of



important elements in cement dust and recycled to the cement produced to
improve its quality by following more than one method of withdrawal and
mechanical extraction and the method of using electromagnets in the aqueous
solution and the mixture of the sample and the buffer solution showed the best
results for 500 grams of the sample in the volume of 500 ml of buffer solution at
pH = 4 and at room temperature, the percentage of iron in the withdrawn dust
increased to 62.2%, which 1s very high, and the percentage of aluminum
increased to 3.6%, as well as the unwanted calcium and magnesium compounds
were eliminated, dropping to 9.3% and 0%, respectively. The output of cement
dust with a high concentration of important elements was also added to the

cement produced in the plant in different proportions .
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