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X-ray diffraction technology (XRD) is one of the fundamental and vital pillars
in the study of the properties of crystalline materials. The applications
of )XRD( are widely extended in geological studies and cement research,
especially the investigation of the presence of minerals in rocks and
sediments. Crystal size is one of the factors affecting physical properties. The
(XRD) device was used to analyze samples of ordinary cement and sulfate-
resistant cement, the mineral phases were determined and the Crystal volume
was analyzed using the scherrer L= (K*A)/p*Cos0, equation, this equation
allows calculating the Crystal volume with high accuracy using (XRD) data,
which allows a deeper understanding of the internal composition of materials,
the study shows that the size of the crystals of resistant cement is significantly
larger than the size of the crystals of ordinary cement, this is due to slow
cooling that leads to the formation of coarse crystals due to the transformation
of Tri-calcium silicate (C3S) into bicalcium silicate (C2S), poor storage or the
formation of free lime, which affects various heat treatments, the volume can
be processed Crystallization by controlling the lime saturation coefficient
(LSF), raw material quality and furnace temperature control. This study is a
crucial step towards improving the quality of cement by controlling the
manufacturing conditions and strictly controlling the crystal size, which
achieves a balance between strength and thermal stability. The results confirm
the importance of using the Scherrer equation as an indispensable tool in the
analysis of the Crystal volume of solids, especially in the cement industry.
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The diffractometer name Angstrom advanced Inc.
Model ADX 2700
Current 30 Ma
Voltage 40Kv
Divergence slit 1 Degree
Scatter slit 1 Degree
Source of X-ray CuKa
Filter element Ni
Type of X-ray beam Monochromatic
Wave length A=1.541A°

(Alsabaawy, 2021) (XRD) j=> .2 Js&l)
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0.425 32.302 0.960531931 17.95469003 0.337 51.695 0.899957642 21.21520358
0.741 33.858 0.956666324 10.25645582 0.495 56.407 0.881274584 14.14363635
0.374 34.405 0.955265459 20.29118954 0.474 60.01 0.865981767 14.51394396
0.345 36.761 0.948983384 21.85216891 0.436 62.351 0.855585693 15.58949546
0.625 38.843 0.943097949 11.98758828 0.277 63.512 0.850297115 24.38630336
0.795 39.384 0.941517603 9.408412514 0.497 67.444 0.831741016 13.29495174
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