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ABSTRACT

This study aims at the evaluation of some exposed Tertiary Formations in
Wadi Numail at Jebel Goulat in Sinjar area for ordinary Portland cement
manufacturing. The chemical results proved that the majority of the rocks have a
composition within the specified requirements for clinker production. In some
localities it 1s necessary to extract raw material from different beds in order to
have an acceptable raw mix. The Aliji Formation which has a low CaCO;
content could be used as a source of argillaceous materials, while the high purity
of Avanah and Jerebi formations make their rocks a valuable source for CaCO;
deficiency in the raw mix. Rocks related to Jaddala and Serikagni formations
have a composition close to that of what is called natural cement rocks. They
need little blending from a nearby clay or CaCOj; rich sediment so as to adjust
their resulting raw mix. Petrographical examinations proved that the main facies
of the studied rocks is biomcrite, and the main mineral is calcite less than 125
micron. Insoluble Residue (I.R.) consists mainly of fine quartz (mostly <65
microns) and clay fractions with some iron oxides. The clay minerals detected
by x-ray diffraction analysis are smectite, illite, palygorskite and small amounts
of kaolinite. Such presence with the dominance of smectite in most sample is
expected to produce an overall homogeneity and increasing reactivity during
clinker burning. Generally, the rocks are easy to crush as proved from the
compressive strength tests (369-449kg/cm’) and physical properties
measurements. The rocks could be extracted by means of shovels and bulldozers
with no need to blasting. The relatively soft, the platy and thinly bedding nature
of the rocks and the presence of joints facilitate easy quarrying. In order to
produce an overall chemical homogeneity in the raw mix and to eliminate
variations in oxide concentrations, it is necessary to extracted from more than
one bench during quarrying.Many clinker compositions are calculated from
mixing rock samples (and the average of few closely located ones) with the
currently used transported clays (from Al-thalathat area) in Sinjar cement
factory. The calculations are carried out at a target Lime Saturation Factor (LSF)
of 90&94, and included the silica and alumina ratios (SR &AR), the clinker
phases, hydraulic modulus (H.M.), Burnability index (B.I.), the minimum
burring temperature (M.B.T.) and the liquid phase proportions (L.Ph.).
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