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Abstract—This study compares the quality of different brands of 

Portland Cement (PC) available in Libyan market. The amounts of 
chemical constituents like SiO2, Al2O3, Fe2O3, CaO, MgO, SO3 
and Lime Saturation Factor (LSF) were determined in accordance 
with Libyan (L.S.S) and Amrican (A.S.S) Standard Specifications. 
All the cement studies were found to be good for concrete work 
especially where no special property is required. The chemical and 
mineralogical analyses for studied clinker samples show that the 
dominant phases composition are C3S and C2S while the C3A and 
C4AF are less abundant. 

 
Keywords—Portland cement, Chemical Composition, Libyan 

market, X-ray fluorescence. 

I. INTRODUCTION 
ORTLAND cement is a hydraulic material composed 
primary of calcium silicates, aluminates, and ferrites. In a 

rotary kiln, at temperature reaching the 1450◦C, clinker 
nodules are produced from a finely ground, homogenized 
blend of limestone, shale and iron ore. The nodules are 
subsequently ground with gypsum, which serves to control 
setting, to a fine powder to produce finished Portland cement. 
The composition and texture of clinker phases result from 
complex interactions of raw feed chemical and mineralogical 
composition, particle size distribution, feed homogenization, 
and the heating and cooling regime [1] and [2]. In order to 
simplify these phenomena, [3] proposed an approach for the 
development of the clinker phases. The ferric oxide (Fe2O3) 
reacts with aluminum oxide (Al2O3) and lime (CaO) to form 
the tetracalcium alumino ferrite (Ferrite C4AF or 
Ca4Al2Fe2O10). The remaining aluminum oxide reacts with 
lime to form the tricalcium aluminates (C3A or Ca3Al2O6). The 
lime reacts with the silicate oxide (SiO2) to form two calcium 
silicates phases, the dicalcium silicate (Belite, C2S or Ca2SiO4) 
and tricalcium silicate (Alite, C3S or Ca3SiO5). 

One of the important quality parameters of Portland cement 
is its chemical and phase composition. It is necessary to 
determine a complete mineralogy of clinker cement to 
correctly understand, interpret and predict the outcome of any 
plant production process [4], and [5]. Every year a huge 
amount of Portland cement is produced and used for the 
construction of building, roads and highways and other local 
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purposes in Misurata Libya. Use of poor quality cement in 
structural and constructional works may cause loss of lives 
and properties. So, quality assurance of PC has become an 
important and critical factor. 

There are several brands of PC available in market but their 
chemical compositions are same. Variations in physical 
properties occur due to the variation in the amount of chemical 
constituents.  

The chemical analysis of cement is carried out to check 
whether the supplied product conforms to standard 
specifications or not. In the analysis, each oxide is usually 
expressed as percentage. Wet chemistry is one of the methods 
that are employed in the composition determination of cement 
[6]. In addition to wet chemistry, there are various techniques 
that are utilized for the composition analysis of cement [7]-
[11]. As an example, application of atomic absorption 
spectroscopy has been reported by a number of researchers for 
analysis of cement [7], [8]. Another group has determined 
aluminum oxid in Portland cement spectrophotometrically 
[11]. X- ray diffraction (XRD) has been used to estimate 
Portland cement [12]-[13]. 

In spite of various techniques that are used in analyzing the 
components of Portland cement, X-ray fluorescence (XRF) 
technique continues to have a wide popularity. The accuracy 
of (XRF) as well as the simplicity of procedures are the top 
reasons for making (XRF) is used by several investigators [14-
16]. The study was aimed to conduct chemical analysis of PC. 
Chemical constituents like silica, Al2O3, Fe2O3, Lime 
Saturation Factor, CaO, MgO, SO3, and ALM were 
determined. No studies have been found yet in the literature 
regarding major components analysis of Portland cement that 
is used in Misurata –Libya. 

II. MATERIALS AND METHODS  

A. Sample Collection 
Three types of cement were studied; the three types of 

cement were obtained from the Libyan market, as they are 
widely used in Libya. 50g of each sample was taken in clean 
labeled polythene bag as soon as the cement bag was opened 
to avoid surface contamination and kept for further analysis.  

B. X-ray Analysis of the Sample 
The amount of each of the studied oxides in the three types 

of cement was determined by using sequential x- ray 
fluorescence technique model ARL 9400, Switzerland. In the 
used method, each cement sample (10g) was mixed with boric 
acid in 10:1 ratio in a milling machine for two minutes with 
800rpm. The sample is than pressed by a briquetting press 
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