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ABSTRACT 

Six samples of limestone rocks were selected for the Early Miocene 

Ghar Formation in the Busayyah area south of Nasiriyah city in the 

southern desert of Iraq, and one sample of clay deposits of the 

Quaternary age was selected for the purpose of geochemical and mineral 

evaluation for the manufacture of ordinary Portland cement. The results 

of the analyzes of limestone for the formation of Ghar showed that it 

contains Ratios (less than 2%) of magnesium oxide, and the percentage 

of calcium oxide to more than (52%),Which was in conformity with the 

Iraqi and international specifications [1] and [2] for the cement industry. 

playa clays in the region study were analyzed for the purpose of testing 

and demonstrating their suitability for the cement industry, as recent 

clays have a high percentage of magnesium oxide, as well as its scarcity 

in the study sections, as the results showed their suitability for the 

cement industry. The ratios of lime saturation (LSF), alumina ratio (AR) 

and silica ratio (SR) were calculated for the mixture consisting of 

limestone to Ghar Formation, clay, Bauxite and iron oxides. (3) Mixtures 

of different exposed of Ghar formation were burned at a temperature of 

1200 and 1450 °C, and the results showed the validity of the produced 

clinker and its conformity with international specifications when burning 

at 1450 °C, while the burnt clinker failed at 1200 °C due to incomplete 

form of cement phases. The proportions of the mineral phases of clinker 

were calculated after burning and it was found that the phases and 

minerals of belite, lalite, ferrite aluminate and portlandite.  

Physical and mechanical tests were carried out on limestone from the 

Ghar Formation, where the compressive strength, specific weight, total 

density, moisture content and apparent porosity were analyzed. 

Introduction 
Cement is one of the most necessary construction 

materials, as it cannot be dispensed with in 

engineering and construction projects. The 

development of cement was linked to the 

manufacture of bonding materials that accompanied 

human development and urbanization over thousands 

of years. The cultural monuments of the Assyrians 

and Babylonians in Mesopotamia indicated the use of 

binding materials such as clay and bitumen that bind 

the bricks manufactured at that time. Ordinary 

Portland cement consists mainly of CaO, SiO2, Al2O3, 

and Fe2O3. The chemical composition of Portland 

cement depends mainly on the chemical composition 

of the raw materials used, and knowledge of it gives 

information about the suitability of those materials 

for the cement industry.  

Chemical parameters are calculated for the purpose of 

evaluating the chemical composition of raw materials 

and in preparation for the ratio of mixing raw 

materials through which it is possible to predict the 

ratio of good mixing and other corrected materials 

that must be added according to the Iraqi 

specification for the cement industry. There are three 

chemical treatments that play a very important role in 

the viability of raw materials used in the cement 

industry: LSF, SR and AR. Previously no one studied 

http://tjps.tu.edu.iq/index.php/j
https://doi.org/10.25130/tjps.v27i2.63
mailto:Geofaris777@gmal.com
mailto:khalidgeo92@gmail.com


  
 

  
Tikrit Journal of Pure Science Vol. 27 (2) 2022 

 

24 

carbonate rocks of the Ghar Formation for cement 

industry; this study is the first evaluation of limestone 

of Ghar Formation. Some authors studied the 

limestone rock as a raw material for cement industry 

such in south of Iraq such as[3]conducted mineral 

investigations for limestone in Wadi Al-Fadwa and 

estimated the amount of limestone reserves suitable 

for the cement industry within category B & C. and 

[4]studied the chemical and mineral evaluation of raw 

materials suitable for cement industry in Kufa cement 

factories. 

Successful cement clinker production requires a 

specific mixture of limestone, clay and additives 

including iron and bauxite, as well as the correct 

calculation of the proportions of the mixture for 

clinker. 

The aims of the present study are: assessment of the 

carbonate rock from Ghar limestone Formation for 

manufacturing of ordinary Portland cement, 

evaluation of clay deposit recent in the same area 

from playa deposits for cement industry. 

Geologic Setting of the studied Area 
The study area is located in the Southern desert of 

Iraq, specifically to the northeast of Al-Busaiyah 

area, which is about 120 km south of Al-Nasiriya city 

in Dhi Qar Governorate (Fig. 1), and within 

coordinates (30˚ 34' 30"N−30˚ 19' 10" N) and (46˚ 31' 

21"E − 46˚ 27' 01"E). The area is tectonically located 

in the Stable Shelf within the Salman belt of the 

Arabian Shield, which represents the edge of the 

northeastern part of the Stable Shelf of the Salman 

belt [5]. 

The Miocene rocks units in Iraq represent several 

formations, including the  Ghar Formation (Early 

Miocene). Limestone is one of the important 

sedimentary rocks that consist largely of calcium 

carbonate (CaCO3), sandy limestone and some other 

non-carbonate oxides and impurities. The Al-Ghar 

formation was described for the first time in Al-

Zubair well (3) by [6]. It consists of sand, gravel, 

sandy limestone, clay and anhydrite deposited in a 

coastal environment or part of the delta environment, 

the thickness of the formation is about six meters. 

Recent clay deposits used in the cement mixture were 

used, located in the Al-Afaif area, near Wadi Abu 

Ghar, It is about one meter thick. 

 

 
Fig. 1: Location of the studied area 

 

Methodology 
Chemical analyses were carried out for six samples of 

limestone belonging to the Ghar Formation collected 

from six exposed areas in the studied area distributed 

in the Abu Ghar area. 

The laboratory study included conducting 

geochemical analyses to determine the concentrations 

of the main oxides and the percentage of Loss on 

Ignition (LOI) in the laboratories of Saman Cement 

factory and Kufa Cement factory using the American 

Standard [7]. The (XRF) of type device (GBW-7309, 

Spectro XLAB 2000), and the analysis was done at 

the laboratories of Saman Cement Factory in Al-

Muthanna Governorate. the analysis was used after 

passing the samples from the sieve size (75 µm), and 

discs with a diameter of (32) mm. were made, with a 

time of half an hour according to the method[8].  

Amixing ratio were made after calculated 

according[9]. (Table 4). The mineral components 

were examined by XRD of type (Shimadzu - 6000), 

the work was done in the materials research 

laboratory at the Ministry of Science and Technology 

in Baghdad, and insoluble residues were separated. 

The mechanical properties of five samples of 

limestone were examined in the laboratories of the 

National Center for construction research, while the 

physical properties were examined in the German 

laboratory in Baghdad University.  
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Results and discussion 
The percentages of oxides present in the studied 

limestome were obtained for the Ghar Formation 

(Table 1), as the cement industry requires raw 

materials with a constant chemical composition. The 

chemical analyses were conducted for six samples for 

the purpose of determining their main and secondary 

components, their degree of homogeneity, and mixing 

ratios to form the raw mixture[10].The results showed 

Suitability of limestone rocks to form Ghar 

Formation as raw materials in the manufacture of 

ordinary Portland cement, according to [9]. (Table 1). 

The Quaternary representative clay sample was 

analyzed for main oxides (Table 2) .  
 

Table 1: Concentrations of major and minor oxides in the studied limestone samples 

Range Average KH6 KH5 KH4 KH3 KH2 KH1  Sample wt% 

 

Oxide   
2.07−12.24 6.41 5.82 6.26 12.24 3.53 8.54 2.07 SiO2 

0.19−0.60  0.38 0.26 0.19 0.42 0.60 0.26 0.56 Al2O3 
0.12−0.86 0.32 0.4 0.31 0.86 0.13 0.15 0.12 Fe2O3 

47.31−55.96 52 50.65 50.91 47.31 53.25 55.96 53.97 CaO 
0.72−1.17 1.02 0.93 1.16 1.15 1.17 0.72 1.04 MgO 
0.14−0.76 0.37 0.16 0.32 0.14 0.20 0.64 0.76 SO3 

0.0012−0.04 0.014 - - - 0.04 ˂ 0.0012 0.045 K2O 
0−0.73 0.061 - - - 0 0.73 0 Na2O 

0.012−0.04 0.016 - - - 0.04 0.012 0.045 Cl 
41.31−32.16 38.85 41.31 40.59 37.74 40.45 32.16 40.87 LOI 

 

Table 2: Concentrations of major and minor oxides in the studied clay sample. 

Oxides  wt% SiO2 Al2O3 Fe2O3 CaO MgO SO3 K2O Na2O Cl LOI Sum 

clay 38.59 9.04 5.09 16.24 4.22 0.5 1.34 0.56 0.00 22.80 99.38 

 

The chemical analyses of the clays selected from the 

playa deposits showed that the MgO is low, alumina 

and silica is high, this mean this clay is suitability as 

auxiliary raw materials in the manufacture of 

ordinary Portland cement (Table 2). This component 

constitutes a small percentage of the mixture of raw 

materials, which includes clay rocks consisting of 

shale and claystone, which consist of alkali aluminum 

silicate minerals (feldspar and mica) and hydrated 

aluminum silicate represented by pure clay minerals 

or contain impurities such as sand, carbonate and 

some organic matters [9].  

The insoluble residue minerals (IR) were calculated 

using the[11].method as most of the limestone 

contain small percentages of clay and silicate 

minerals as insoluble residues shown in Table (3).   
 

Table 3: The percentages of insoluble residues in the limestone samples of the current study 

Samples 

Number 

Reacted with 10%  HCl Acid 

Weight of 

Sample 

(gm) 

Weight of Sample 

after reacted with 10% 

HCl Acid 

Weight of Insoluble 

Residue 

Percentage of  

Insoluble Residue 

% 

KH1 5 4.09 0.68 13.6 

KH2 5 4.14 0.69 13.8 

KH3 5 4.02 0.75 15.0 

KH4 5 4.08 0.66 13.2 

KH5 5 4.10 0.68 13.6 

KH6 5 3.89 0.61 12.2 
 

The results of the (XRD) examination of the clay 

component showed two types of minerals: clay 

minerals consisting of Palygorskite, Chlorite, 

Kaolinite, and Illite and non-clay minerals consisting 

of carbonates minerals and quartz (Fig. 2 & 3). 
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Fig. 2: XRD pattern of the studied Quaternary clay sample 

 
Fig. 3: XRD pattern of Bulk sample of the studied Quaternary clay sample 

 

Raw Material Mixture 

The mixing ratio of raw materials was calculated by 

which it is possible to predict the good mixing ratio. 

And other corrected materials (Table 4) to be added 

according to [1]. which includes high-silica clay Or 

iron additives to control the percentage of iron oxide 

in ordinary Portland cement and to give a degree of 

resistance to sulfate salt cement clinker and alumina 

additives such as bauxite by the equation of [12].  

There are several stages for the cement industry, 

including calculating the proportions of raw materials 

in the cement mixture.[13]. Indicated that the 

proportion of raw materials must be calculated during 

the preparation of the raw mixture by mixing 

sufficient quantities of raw materials so that the 

cement produced will be according to the chemical 

composition required. 
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Table 4: Mixing ratios for raw materials entering the 

furnace. 
KH 5 KH 4 KH 3               Samples  

73.98% 70.04% 80% Limestone content 
0% 0.1% 0.4% Bauxite 
3.6% 3.4% 0.6% Iron 

22.42% 26.46% 19% clay 

100 100 100 Total 

for evaluating the chemical composition of the 

mixture of raw materials entering the kiln, the 

chemical parameters used for this purpose are 

calculated by the equation of [12].They are lime 

saturation factor (LSF), silica ratio (SR) and alumina 

ratio (AR)(Table 5). 

 

Table 5: Chemical analyzes of produced cement clinker at temperature (1450⁰) 
KH3 KH4 KH5                Sample 

 

Oxide wt%    
21.00 20.16 20.01 SiO2 
5.87 6.70 6.58 Al2O3 
4.33 4.22 5.20 Fe2O3 

63.99 63.74 63.32 CaO 
2.65 2.57 2.60 MgO 
0.27 0.35 0.24 SO3 
Nil Nil Nil K2O 
Nil Nil Nil Na2O 

0.45 0.42 0.30 LOI 

0.65 0.57 0.64 CaO- Free 

99.21 98.73 98.89 Total 

93.36 95.00 94.26 LSF 

2.05 1.84 1.69 SR 

1.35 1.58 1.26 AR 
 

1. Lime Saturation Factor (LSF): The range of this 

factor in cement is 90-100% according to the Iraqi 

cement specification[1].  In the current study, the 

ratio is between (93.36-95.00) It is used to find out 

how much lime is used in cement production. This 

factor is calculated by the following equation[9]. 

𝐿𝑆𝐹 =
100 CaO

2.8 SiO2  +  1.2 Al2O3  +  0.65 Fe2O3 
 

2. Silica Ratio (SR): This factor is calculated by the 

following equation [14]. 

𝑆𝑅 =
SiO2 

Al2O3  +  Fe2O3

 
 The [15] indicated that a high percentage of SR 

causes a decrease in the burning of the mixture and 

vice versa. therefore, it is difficult for burning to take 

place, because the high percentage of this mixture 

will form poor coatings for the mixture the range of 

AR in cement is 2.2−2.6%.[9]. In the current study, 

the ratio is between (1.69-2.05). 

3. Alumina Ratio (AR): It is calculated as following 

[16]: 
𝐴𝑅 =

Al2O3

Fe2O3

 
This factor is the most influential on the formation of 

clinker at low temperatures and affects the color of 

clinker and cement. In general, the range of AR is 

1.0-4.0 [17]. In the current study, the ratio is between 

(1.26-1.58) 

Calculation of clinker content of mineral 

phases 
The main purpose of the raw mixture factors and raw 

materials components is to derive the basic chemical 

compounds that include (belite C2S = 2CaO.SiO2), 

(alite C3S = 3CaO.SiO2), (aluminate C3A = 

3CaO.Al2O3), and (ferrite C4AF = 

4CaO.Al2O3.Fe2O3) formed in the clinker 

phases[18].The properties of Ordinary Portland 

cement were determined mainly by calculating the 

proportions of the four main phases of clinker, they 

represent the impure forms, and the most important 

phases formed in the clinker. 

The relationship between the chemical compounds 

and the phases that make up the cement clinker is 

calculated using Bogue's equations[19,20,21] as 

follows: 

C3S=4.07 (CaO)-7.60 (SiO2) -6.72 (Al2O3)-1.42 

(Fe2O3)-2.85(SO3). 

C2S=2.86 (SiO2)-0.75 (C3S). 

C3A=2.65 (Al2O3)-1.69 (Fe2O3). 
C4AF=3.04 (Fe2O3). 
The proportions of the four clinker phases in the 

studied samples comply with the international 

specifications[1-23].   and [24]. of the Portland 

cement industry(Table 5). The ratio of C2S ranged 

between (16.22-18.59%), C3S (50.77-51.91%), C3A 

(8.21-10.60%), and C4AF (12.83-15.81%). By 

comparing these results with the basic components of 

phases in Ordinary Portland cement by [25]. as 

shown in (Table 6). 
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Table 5: the mineral composition of Portland cement ratios [25] 
Cement notation 

 
Typical  

(Mass %) 

Typical  

(Mass %) 

mineral phases in studied clinker samples 

C₃S 57 38 – 60 50.77-51.91 

C₂S 16 15 – 38 16.22-18.59 

C₃A 9 7 – 15 8.21-10.60 

C₄AF 10 6 – 18 12.83-15.81 
 
Clinker Properties  
Some important properties of cement clinker are 

calculated by [19]. and include the following: 

Hydraulic Modulus (HM): 
It is the optimal lime content in cement clinker, which 

is one of the main properties of clinker, which ranges 

between 1.7 and 2.3, but the high quality is (2) 

according to [20],The percentage in the study samples 

ranged between (2.1-1.9). The hydraulic modulus of 

cement clinker is calculated using the following 

equation [26]:   HM=CaO/SiO+Al2O3+Fe2O3 

(MPT )Minimum Burning Temperature 

The coefficient represents the temperature at which 

the liquid phases begin to appear in the kiln. This 

coefficient depends on the ratios of Fe2O3 and Al2O3 

in the raw materials mixture in the kiln, and the 

percentage of Fe-oxide is more effective than Al-

oxide. The percentage in the study samples ranged 

between (1336-1296). This coefficient is calculated 

by the following equation by [27] :  

MBT°C = 1300 + 4.51 * C₃S – 3.74 *C₃A – 12.64 * 

C₄AF  

       (BI )Burnability Index   

It is the relative ease or difficulty of converting the 

kiln mixture into cement clinker. The burnability 

depends on the mineral composition of the raw 

mixture. The ratio of this coefficient in cement 

clinker is (2.6-4.5) according to [26]. This parameter 

is calculated by the following equation: 

B.I = C3S / C3A + C4AF 

The B.I ratio in the studied clinker samples is (2.21-

2.42). These ratios are of good burnability, which 

means that all samples have an acceptable range of BI 

for clinker. 

 Liquid Phase at the Burning Zone  
It is the amount of liquid formed at the temperature of 

clinker formation, and it depends on the burning 

temperature and the chemical composition of the raw 

mixture. The liquid phase is essential for the 

supplementary materials for the melting, which leads 

to a high percentage of the liquid phase during the 

burning process and the formation of clinker 

phases.The ratio of this coefficient in cement clinker 

is (23-27%)according to[26]. The L.Ph ratio in the 

studied clinker samples is(30.27-34.28).  It was 

calculated from the formula proposed by [28].  

Liquid phase (L.Ph) % = 3.0 Al₂O₃ +2.25 Fe₂O₃ + 

MgO + K₂O + Na₂O +SO4(1450C°). 

Mineralogical Study of the Produced Clinker 

The mineralogical study of three samples of clinker 

prepared in the laboratory was carried out using 

(XRD) device of type (Shimadzu - 6000)  the work 

was done in the materials research laboratory at the 

Ministry of Science and Technology in Baghdad to 

diagnose the main and secondary mineral phases. The 

diagnosis of cement phases was based on 

cards,(ICDD) International center for Diffraction 

Data, These phases are calculated using Bogue's 

equations[19] as follows:  

C3S=4.07 (CaO)-7.60 (SiO2) -6.72 (Al2O3)-1.42 

(Fe2O3)-2.85(SO3). 

C2S=2.86 (SiO2)-0.75 (C3S). 

C3A=2.65 (Al2O3)-1.69 (Fe2O3). 

C4AF=3.04 (Fe2O3). 

These equations depend on the proportions of the 

composition oxides obtained from chemical analyzes 

of cement prepared according to American 

specifications[24]. The most important mineral 

phases that appeared in the clinker samples are shown 

in (Fig. 4) and for several chemical compounds which 

are: 

1- Alite phase (C3S): It is the most important mineral 

phase in the clinker of ordinary Portland cement 

(OPC), as it constitutes about 38-60% of cement 

[29].This mineral phase appears when analyzed by 

XRD at the diffraction peak (2.77, 2.62 and 2.98A°) 

and it appears when it is in the monoclinic phase 

(1.76), (1.79), (1.66) A
o
 [30]. And its presence in the 

studied clinker samples ranges between (50.77-51.91 

%). This ratio was calculated by using Bogue's 

equations [19] .  
2. Belite phase(C2S): It exists in various forms and is 

formed by the reaction of SiO2 with CaO at about 

1100 °C. In order to obtain this important phase, the 

cooling must be rapid to avoid the formation of ȣ-and 

Ƀ-polymorphs phases [31]. This mineral constitutes 

15-38% of Portland cement [32]. This mineral when 

analyzed by XRD at the diffraction peak (2.45, 2.4) 

A
o
 and overlaps with light and appears less strongly 

at (2.9, 2.88, 1.78, 2.1) A
°
 (Fig. 4, 5, 6). Its presence 

varies in studied clinker samples ranges between 

(16.22-18.59%), which is within the acceptable rates 

of clinker [29].  

3- Aluminate phase (C3A): This compound 

constitutes (7-15%) of the components of ordinary 

Portland clinker according to[29], and its chemical 

composition is Ca3Al2O6. This phase is formed when 

Al-oxide and Ca-oxide are heated together above 

1300°C. The pure form of it is found in the cubic 

system, and it is the most active in the Portland 

cement clinker, then the orthorhombic and 

monoclinic phase is formed, but it does not have a 

great importance in the clinker [33].This phase 

appears when analyzing the clinker with XRD at the 

diffraction peak (2.7, 2.68) A
°
, The percentage of the 

presence of this phase in cement clinker ranges 
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between (8.21-10.60%), and it is within the allowed 

limits of Portland cement. 

4. Ferrite phase (C4AF): It includes iron oxides and 

the rest of the other oxides and its chemical 

composition is Ca2(Al, Fe)2O5 and constitutes (6 – 

18%) of OPC[34]. This phase is formed after burning 

a 1330°C [34].It appears when analyzing the studied 

clinker by XRD at the diffraction peaks (2.68, 2.63) 

A
o
. it can be separated when there are diffraction 

peaks (2.66) and (2.7) A
°
 [35].  

5. Alkaline sulfate: This phase is formed in the last 

stages of cooling [30]. The presence of gypsum and 

bassanite was distinguished in the studied clinker and 

it appears when analyzed by XRD at the diffraction 

peak (7.67) A
°
 and in a very small percentage in the 

studied samples. 

6. Portlandite: It is present in microscopic sizes and 

has poor mechanical properties, but it is important in 

terms of hydration of Portland cement [36].It can be 

classified as soft brittle materials. This phase appears 

when analyzing the clinker by XRD at (17.16, 2.62, 

1.9 A
°
 and 4.9A

°
).  

7. Free lime(F-CaO): It is defined as calcium oxide 

that is not combined with oxides of Si, Al and Fe, and 

it results either from incomplete reactions during 

burning in the kiln, or from a high LSF in the raw 

mixture. It is likely to result from its insufficient 

heterogeneity [37].The results of chemical analyses 

of free lime (CaO) in clinker produced at 1450°C 

showed that it ranged between (0.65-0.57). Free lime 

appears at the base reflection (1.39) A⁰, which is 

considered weak. [38]. indicated that if the presence 

of free lime in cement is more than (5%), the 

reflection (1.39) A⁰ becomes very strong.  

Figures (5,6,7) represent the patterns appeared from 

the X-ray diffraction of the studied clinker samples 

(KH3, KH4, KH5) which were analyzed within the 

angle range (2θ = 10-50º) and were distinguished 

according to d-spacing values according to [39].

 

 
Fig. 4: Mineral phases formed when burning and after rapid cooling of clinker[40]. 

 
Fig. 5: XRD analysis of the mineral phases of the clinker sample (KH3). 
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Fig. 6: XRD analysis of the mineral phases of the clinker sample (KH4). 

 

 
Fig. 7: XRD analysis of the mineral phases of the clinker sample (KH5). 

 

Petrophysical and Mechanical Properties of the 

studied Limestone were made: 

The context described by [41]. was used to deal with 

the physical properties of limestone of the Ghar 

Formation through the results shown in (Table 6). 

These properties are affected by many factors, 

including grain size and shape, effective pore size, 

fractures, and texture. These examinations included 

the apparent porosity, Moisture content, Specific 

gravity, total density and unconfined compressive 

strength (Table 6). 
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Table 6: results of physical and Mechanical properties examinations of limestone samples in the studied 

area. 
Sample 

No. 

Apparent porosity 

(%) 
Moisture 

content 

(%) 

Specific gravity Total Density 

(g/cm3) 

compressive strength 

(cm2/kg) 

KH8 1.75 11 2.28 2.28 40.08 

KH4 4.82 12 2.34 2.71 140.1 

KH20 2.60 15 2.61 2.61 87.19 

KH22 1.03 12 2.42 2.42 33.9 

KH5 1.04 13 2.63 2.63 40.70 

Stander IQS, No.8 (1984) IQS, No.8 

(1984) 
ASTM, 

C_97,09,2004 

ASTM-C- 97-

09.2010 

ASTM, C-170, 2004 

 

1. The apparent porosity:The result showed that the 

apparent porosity was low, ranging between 

(1.03−4.82%). It is expressed in the following form: 

𝑛% =
Vv

Vt
∗ 100. 

Where     n% = the apparent porosity    Vv = the 

volume of voids    Vt = the total volume of the rock 

2. Moisture content: It is one of the basic properties 

of rock materials because of its relationship to the 

durability of rocks through the processes of water 

freezing and thawing, It is expressed by the following 

equation: 

 

 
 

The moisture content of the studied samples in Al 

Busaiyah ranged between (11-15%).  

3. Specific gravity: The current study relied on 

finding the apparent specific gravity, and this type 

depends on the pores in the sample according to the 

specification [42].  

4. Total Density: It can be expressed as kg/m
3
 and 

gram/cm
3
. Density increases with increasing depth 

according to the specification [43].  

 
 

The laboratory tests in (Table 6) showed that the 

density values ranged between (2.28 - 2.71 g/cm
3
).  

5. Mechanical Properties: The compressive strength 

was found according to [44].The compressive 

strength of the samples can be found by the following 

equation: 

 
Conclusions 

1-The chemical analyses of (6) samples of limestone 

and (1) samples of clays indicate that the limestone 

and clay contain a qualified raw material appropriate 

for the cement industry. 

2- The geochemical study of the samples proved that 

the content of (CaO) falls within the permissible 

ranges for the raw materials, as well as the low 

percentage of (MgO) concentrations in the raw 

materials indicating that these rocks are suitable for 

the manufacture of Portland cement. 

3- The results of the chemical tests of the produced 

cement clinker samples showed that they are suitable 

for the Portland cement industry and within the local 

and international specifications through the ratios of 

the mineral phases of Portland cement C3A, C4AF, 

C3S, C2S, . 

4- Depending on the results of the physical and 

mechanical examinations shown by the current study 

of the studied rock samples, it was found that they are 

moderately  

strong and moderately weak, in addition to the wide 

availability of limestone rocks within the study area, 

so it is a results of physical and mechanical properties  

of limestone   are within the standard specification for 

Portland cement,  that the dry method is preferred for 

manufacturing of ordinary Portland cement and  

easily can be quarried and crushed limestone during 

manufacturing 
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الجيري لتكوين الغار في منطقة البصية جنوب العراق كمواد أولية لصناعة الاسمنت تقييم الحجر 
 البورتلاندي العادي

 فارس نجرس حسن ،سوسن حميد فيصل ، خالد محمد احمد 
 ، تكريت ، العراق جامعة تكريت، كلية العلوم التطبيقية ، قسم علوم الارض 

 

 الملخص

الجيرينة لتكنوي  الرنار منط منطقنة الجخنية جننو  منيننة الناخنرية منط الخنيرال الجنو،ينة للعنراق ، كمنا تنم اختينار تم اختيار ستة عينات من  الخنخور 
ايج عيننة وايننم من  ترسنجات اطينا  العخنر الر،ناعط لرنرض التقينيم الجيوكيمينايط والمعنننط لخنناعة الاسنمنت البورت،نننث الاعتينانث، يين  بيننت نتنن

%( منن  اوكسننين المرنيسننيوم وارتبنناو نسنجة اوكسننين الكالسننيوم الننا اك ننر منن  2  الرننار ان نا تيتننوث علننا نسنن   اقنن  من  التيالين  لليجننر الجيننرث لتكننوي
 %( والتنط كانننت مطاجقننو للمواخننبات العراقينة والعالميننة لخننناعة السننمنتي تننم تيلين   مطيننا  البيةننات مننط منطقنة النراسننة  لرننرض تجر،ت ننا و،يننا 52 

   م  الاطينا  اليني نة مي نا نسنجة اوكسنين المرنيسنيوم عالينة وكن لج نننرم وجونطنا منط مقناطذ النراسنة،    بيننت النتنايج خ،ييت ا لخناعة السمنت يين
للخلطنة المتكونننة منن  اليجننر  (SR) ونسنجة السننليكا(AR)ونسننجة الالومينننا (LSF) خن،ييت ا لخننناعة السننمنتي وتنم يسننا  نسنن  الاينجاو الجيننرث 

والاطيننننا  والبوكسننننايت واكاسننننين الينيننننن، والمننننركبي  الاخينننري  طمننننا لتخننننييل نسنننن  الاكاسننننين ال، مننننة لخننننناعة الكلنكننننري تننننم الجينننرث لتكننننوي  الرننننار 
و،يننت النتنايج خن،يية الكلنكنر المننتج ومطاجقتنو للمواخنبات  0م 1450و 1200ة ينرارم (خلطات م  مكايف مختلبة من  تكنوي  الرنار لنرجن3يرق 

جسب  عننم اكتمنات تينك  اطنوار السنمنت وا نور الجينر الينر بنسنجة  0م1200بينما مي  الكلنكر الميروق علا  0م 1450العالمية عنن اليرق علا 
%ي تنننم يسنننا  نسننن  الاطنننوار المعننينننة للكلنكنننر جعنننن الينننرق وتبننني  تكنننو  اطنننوار ومعنننان  الج،ينننت وال،لاينننت و البلرينننت الالومينينننت 20تخننن  النننا 

   يوالبورت،ننايت

الانةنراطية والنو   النوعينة والك امنة الكلينة      البي يايية والميكانيكية علا اليجر الجينرث من  تكنوي  الرنار وتنم تيلين  المقاومنة تم اجرال البيوخات
 يالسمنت وميتوى الرطوجة والمسامية الااطرية واا رت النتايج ان ا قوية جاعتنات ةعيبة جاعتنات وطط مطاجقة للمواخبات العالمية ال، مة لخناعة

 


