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Abstract

X-ray is considered one of the important techniques have been
used to improve the cement industry by controlling the proportions of
primary materials use in this industry. The process of improving the
detection of materials use in the cement industry was studied through
several filters and by using an X-ray detection system. This study
included measuring and analyzing soil samples using energy
dispersive X-ray fluorescence spectroscopy (EDXRF), which is a non-
destructive device for samples and does not require any sample
preparation upon measurement. The X-ray energy dispersive
spectrometer displays the spectrum produced for the sample and for
different filters, as well as the concentration ratio of components for
the sample was measured. The soil samples used for analysis and
measurement are clay, mix and stone. Calcium and iron are considered
important elements in the cement industry. Several filters were applied
for analyzing and choose the best among them. The peak / background
ratio used to evaluate the filters, where filters aim to reduce the
background noise.

In this work five filters were used which are Kapton filter, thin
aluminium filter, thick aluminium filter, molybdenum filter and silver
filter. The results obtained from this work showed that, in general, the
aluminium filter gives the best peak / background ratio for the three
soil samples. The thick aluminium filter had the highest peak /
background ratio of calcium and iron compared to the other filters.
The molybdenum filter gave the lowest peak / background from other
filters, so no improvement could be obtained when detecting calcium
and 1ron from this filter.

The thesis included the use of the SpekCalc simulation program, a
program to calculate the X-ray spectrum emitted by the tungsten
anode of an X-ray tube. The program enables the use of several filters,
changing the thickness of each filter, and then calculating the resulting
spectrum. The filters that used are: aluminium filter, copper filter,
titantum filter, and beryllium filter. It was concluded that increasing
the thickness of the filters improves the peak / background ratio, as the
peak / background ratio was calculated for the aluminium filter and it



was found that the value of this ratio increases with the thickness of
the aluminium filter and the highest value of P/B was calculated at
5.07 for 25 mm thickness. The highest peak / background ratio was
achieved for the copper filter at 5.02 for 0.7 mm thickness, and for the
beryllium filter the highest value was at 5.03 for 300 mm thickness.
For titanium filter the highest P/B was calculated at 5 for 3 mm.

The practical results obtained using the energy dispersive X-ray
spectrometer were identical to the results of the simulation using
SpekCalc, which concluded that increasing the thickness of the
aluminium filter improves the detection of materials, as the thick
aluminium filter has a maximum peak / background ratio than the thin
aluminiumfilter.
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