Iragi National Journal of Earth Science, Vol. 25, No. 3, 2025 (3/-43)

MW\ daiN AJP&U\*QA@J#\ eeaj\ QWJM;UJM?HSI\M\
@%Mswﬁ,:“®2W\Hg4y\w‘®"@w\uuw

Lol ¢ oo pall i o pall dalas o plall LIS ¢ s y Y] o sl aud I
Lol ¢ o pall i pall dalan o ypanil] g Jadil] dusria LS ¢y STl g adil) danria s 2

oasldll

s Y claglea

Al o (8 sadl 5 ) SIS N aal (XRD) Aiaasll 2a8Y) 2 gyn 40585 a8
& Odeall a8 A e Al Gadlh chiandl sl s dan 5l sl
oal sl Lo i (Al dal sad) (e o) anall amy Sl 515 sl
Citand) 5 galall Ciiand) (e e Jilail (XRD) Slea alaiiad a3 agil 5l
alasiuly g5l anall il s dgaeal) ) gl aaa a3 iy U glaall
<l FESN Claa Aaladll 232 o ‘B*COSG /L= (K*}\)J‘):\J Ualra
Sl S Gl el aghy ey Laa (XRD) by aladinly dle day
O bsale (S8 Sl o gl cuiand) &) sk ana of Aul Al a5l sall
‘;‘\ gA_‘,a g.ﬂ\ g‘;L\..J\ .\3‘)..\3“ ‘;‘\ EIR) LS‘}‘“:J sédla_“ Caianad) Q\J_,.\..: o
ASlu M (C3S) pospudlsll (A Gl J gt sy 4088 D)5 (5SS
o s len ) GalSI 0 oS5 ol G 3330 6 5w 5l (C2S) psandlSll (A
8 Sl A e s sl anall Aadles (S Adliaall 4y ) jal) cilalladl)
SJ‘); a;‘)i @ es;ﬂ\‘, ‘ala.“ J\}A.“ 3den g (LSF) g5..».‘3.“ Zhﬁ\}“ Jalae
ASaill A (e Ciiand) 33 s et sad Aaula 3 ghad A jall oda aa3 ) 4l
35l Cm o) 5 g ) A8y (g Ll anall A8 ey il g R b
leie 8 Y 3S ) 5l Alalae pladind dpanl il S35 (551 all ) &Y

el delia d dalay daliall of sall (g ) sl anall Jidas 8

2024~ wJLA -19 e)‘:WN‘ &Uu
2024- Uy —26 :daa)al) )l
2024~ 555 -13 13l

2025- sl 52 -01 s g RSN puddl) F

:dalidal) cilalsl)
oo Alalaa
Gshl aaal)
) deiY)

R ACRIWA

sdlupall

(_5}&..\“:}\ Al s ‘M-N\

Email:
Mohammed.hamed91@uomosul.edu.ig

DOI: 10.33899/earth.2024.146530.1226, ©Authors, 2025, College of Science, University of Mosul.
This is an open access article under the CC BY 4.0 license (http://creativecommons.org/licenses/by/4.0/) .

31


mailto:Mohammed.hamed91@uomosul.edu.iq
https://doi.org/10.33899/earth.2024.146530.1226
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0004-2334-2692
https://orcid.org/0000-0002-0954-5790
https://orcid.org/ 0000-0003-4341-4257
https://orcid.org/ 0000-0003-4341-4257

O3y lanad) 2als ens

Using Scherrer's Equation to Calculate Crystalline Size from X-
Ray Diffraction Data of Cement

Mohammed Hamid Al-Sabaawy ¥

, Mohammed Aswad Jassim Al-Jubouri 2°%', Myasar S. Al-Saraj *

L. ’Department of Geology, College of Science, University of Mosul, Mosul, Irag.
2Department of Petroleum and Refining Engineering, College of Petroleum and Mining Engineering University

of Mosul, Mosul, Irag.

32

Article information

ABSTRACT

Received: 19- Mar -2024
Revised: 26- Apr -2024
Accepted: 13- June -2024

Available online: 01- Jul — 2025

Keywords:
Scherer equation
Crystalline Size
X-Ray

Resistive Cement

Correspondence:
Name: Mohammed Hamid Al-
Sabaawy

Email:

Mohammed.hamed91@uomosul.

edu.iq

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*L)/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) Jk .2 Js&dl
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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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