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1. INTRODUCTION 

Concrete is the most widely used building material in civil engineering projects around the world. 
There are several reasons among the most important ones are being cost-effective, the availability of 

sources including concrete ingredient materials, compatibility with the environment and the desirable 
strength. If the abovementioned factors are considered, appropriate quality of the concrete is obtained. 

In recent years, more than 50% of construction budgets have been spent on repairing concrete 

structures in industrialized countries. Although there are no accurate statistics in this area in our 
country, the presence of damaged concrete structures, especially in the Persian Gulf border area and 

the southern coasts, as well as the concrete structures repairs confirms the allocation of large funds in 

this area. The increasing tendency to understand the causes of concrete deterioration, its prevention, 

and the factors that increase the strength, durability and resistance of concrete despite its short life of 
detection (about 125 years) indicates the importance of the subject. Concrete durability is improved 

by any solution that can eliminate the causes of concrete deterioration [4]. 

On the other hand, the irregular use of natural materials, production of various products and materials 
and the increased pollution of environment, production of low quality materials and non-standard 
constructions, and inadequacy of the structural durability in corrosive environments are among the 
issues that motivate us to follow the scientific principles governing the durability and efficiency of 
concrete [4]. From this evaluation is clear that important analytical methods have been positively 
carried out on new and hardened natural Pozzolan based geo-polymer gained in alkaline medium, 

Abstract: Natural Pozzolans are an incredible basis of responsive silica and alumina needed for geo-
polymer synthesis as a different binder for normal Portland cement. They are accessible at a relatively low 
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which assisted to comprehend fundamental chemical response and external features affecting last 
belongings. These investigates have revealed that usual Pozzolan founded geo-polymer has possible 
to be applied as maintainable construction resources. But, for its great scale utilization there is 
essential to upscale the industrial procedure at a pilot-plant in order to report the macroscopic tests 
that may ascend at that equal. The consequences display that the adding of alumina developed 
pozzolans advantages the development of hemi Carbo-aluminate that has low density and high filling 
productivity, which supports to density the matrix. The densified microstructure meaningfully 
confines the chloride dispersal, and the dispersion deepness can be well showed by the evaporable 
water content. The mathematical modeling consequences display that the chloride binding clearly 
retards the chloride dispersal in concrete. In new years, investigators have been concentrating on 
developing more maintainable cementitious organizations so as to limit the undesirable environmental 
effects and collapse of concrete structures related with normal Portland cement. Several efforts have 
been completed to progress maintain able binders through the apply of Pozzolans such as slag, fly ash, 
palm oil fuel ash, metakaolin, silica fume, rice husk ash etc. with a comparatively larger quantity of 
additional of ordinary Portland cement. A positive level of cement replacement with those Pozzolans 
is extremely beneficial in terms of price, energy productivity, ecological and environmental 
advantages as well as strength possessions. More lately, investigators have mostly depended on the 
opportunity of applied use of Pozzolans as a part additional of cement in quest for enhanced long-term 
strength and robustness possessions. By definition, durability is the ability of a structure to maintain 
the serviceability of each element over a period of time and in a specific environment. The aim of 
durability studies is to find solutions to increase its lifetime or to protect concrete against the factors 
that reduce structural strength and performance [4]. Generally, concrete durability is influenced by the 
environmental (external) factors as well as the internal factors in the concrete itself. From the 
durability point of view of concrete structures, the environment is divided into different levels. First, 
the general environment, which is the conditions of the area surrounding the structure. Second, the 
macro environment at the structure surface, and the micro environment, which is the environment 
conditions inside the structure or its microscopic section [4]. External factors include physical factors 
(i. e. successive freezing and melting, changes in temperature and humidity), chemical factors (i. e. 
sulfate and natural gas attack and steel rust (chlorine attack)), and mechanical factors (i. e. wear, 
erosion, and vacuum in hydraulic structures) [4]. Internal factors include volumetric changes due to 
the difference in the thermal properties of rock materials and cement paste, the alkaline reaction of 
stone grains, and the presence of extra solvents in the concrete ingredients including water, cement, 
aggregates and additives (material deterioration). Here, some of the above factors are described in 
detail [4]. Some clays contain alkalis, magnesium, and calcium sulfates, and groundwater that are in 
contact with such soils will play the role of sulfate Solutionsin practice. Sulfates attack various 
hydrated cement compounds, especially calcium hydroxide and calcium Hydro-aluminate that are 
seriously in danger. Upon the reaction of sulfates with these compounds, products such as gypsum are 
produced, which weaken the surface of concrete, decrease concrete strength and increase the volume 
of solids by 124%. Another product that is formed by the reaction of sulfates with the calcium Hydro-
aluminate is calcium Sulfo-aluminate, called "Atryngant", which increases the volume by about 227 
percent, resulting in an increase in the volume of concrete and cracking and its fall [4]. As it is known, 
fresh concrete has alkaline pH due to the formation of calcium hydroxide and sodium and potassium 
alkali in cement hydration, and this is a good protection against corrosion of steel used in the concrete. 
The pH of the concrete pore water is alkaline and the air Co2 penetrates into the concrete and converts 
the calcium hydroxide into calcium carbonate, resulting in a decrease in PH. By a pH decrease from 
10, steel corrosion and deteriorations trarts [4]. In addition to the effects of carbonation, the most 
important cause of reinforcement rust and corrosion in concrete is the presence of chlorine ion. This 
phenomenon occurs by the penetration of chlorine ion and the creation of an electrochemical cell with 
a potential difference between different points in the steel. The formation of rust (ferric oxide) 
increases the pressure with a tensile stress greater than the concrete tensile stress, the concrete is 
cracked lost and failed [4]. This kind of concrete failure is related to the interaction of alkali cements 
and silica of rock materials. In fact, this kind of failure is caused by solution of the existing sodium 
and potassium hydroxides in the concrete pore water with a silica of aggregates, which exists as active 
silica in some of the aggregates. This reaction is also the case between the active silica of the 
aggregates and the existing carbonate and thus, the resulted compound gel is expanded and, by 
causing stress in concrete, the concrete is cracked [4]. For each of the concrete failures investigated in 
this paper, there are methods for preventing or reducing destructive effects, but the most reliable 
method is the use of Pozzolan cements inconstruction of the concrete structures [4]. This type of 
cement is producedby simultaneous grinding of Pozzolan with clinker, or their separate grinding and 
subsequent mixing. The Pozzolanic cements are divided into two types of Pozzolanic cements and 
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special Pozzolanic cements according to the standards.In Pozzolanic cements, the percentage of 
Pozzolan is limited to 15%, but in special Pozzolanic cements, the percentage of Pozzolan is between 
15 and 40% [4]. Silica or Aluminate Silica, which is not adhesive alone, but in the form of very fine 
particles and in the presence of moisture at ordinary temperatures, chemically reacts with calcium 
hydroxide and produces compounds with cement and adhesion characteristics. Therefore, Pozzolan is 
a natural or artificial substance that contains active silica. It is necessary for the Pozzolanic material to 
be in powder form, because only in this case, silica reacts with lime (caused by the hydration of 
Portland cement)in the presence of water and stable calcium silicates that are adhesive are formed. In 
general, the common characteristic of all the Pozzolans is their silica being shapeless, or, in other 
words, being hollow and non-crystalline [4]. From the origin point of view, Pozzolans are divided into 
natural and synthetic Pozzolans. The natural Pozzolans include diatomaceous earth, Apeline Cherts, 
Shales, tuffs and volcanic ash. Artificial Pozzolons are product of the metal extraction furnaces and 
coal-fired power plants [4]. Several concrete properties are improved by the use of Pozzolanic 
materials, some resulting from the physical properties of Pozzolans, including fine particles and their 
shape, and the rest resulting from the chemical interaction of Pozzolan with cement [4]. 

2. THE IMPROVED PROPERTIES INCLUDE 

A) Reduced concrete permeability, reduced water gain of the mix, improved finishing capability of 

the concrete and adhesion of the mixand, as a result, improved efficiency of the concrete resulting 

from the chemical reaction of the Pozzolan with cement. 

B) Low hydration temperature, resistance to the simultaneous corrosion of sulfate and chlorine, its 
suitability in bulk concrete and in tropical regions is among other unique features of Pozzolanic 
cements. One of the factors affecting the durability of concrete is its permeability.Fine Pozzolanic 
materials significantly reduce the dimensions of the capillary tubes in the concrete and decrease 
particles separation and finally, increase its finishing capability. In addition, the fine particles of 
Pozzolanic materials in concrete reduce water gain of the mixture. All of the above mentioned factors 
lead to an increase in the efficiency of the concrete, which depends on the degree of adhesion of the 
concrete mixture, and is improved by using the Pozzolanic materials. However, the hydration 
temperature of Pozzolanic cements is reduced due to the decrease in the percentage of the effective 
phases in this process [4]. The simplest justification is that the replacement of the Pozzolan as a part 
of Portland cement used in the mixture reduces the amount of C3A phase with which the sulfates react 
with. On the other hand, Pozzolan also reduces the permeability of concrete, and a group of 
researchers believe that the calcium hydrate silicate gel produced by the interactions between 
Pozzolan and calcium hydroxide, covers the surface of Alumina as an insulating coating, and 
increases their resistance to sulfate dissolution. Some others believe that since calcium hydroxide 
released by the hydration of the phases is absorbed by the active silica of the Pozzolan, and the 
calcium silicate gel is formed, thus the solution is not lime saturated and, consequently, the solubility 
of the C3A phase is increased and interaction with sulfate occurs in solution phase and no expansion 
happens. However, the most important is the formation of a calcium hydro silicate cover as a 
protective of the aluminate phase components against the attack of sulfates. As the main cause of this 
phenomenon is the chlorine ion penetration in concrete, the best solution to reduce the permeability of 
concrete is the addition of Pozzolanic materials and their replacement instead of a part of cement in 
concrete [4]. As it is known, some of the aggregates in the concrete mix may contain active silica that 
gradually react with the existing alkali in the cement and cause the concrete deterioration. The 
Pozzolans, due to their fine particles, reduce the penetration of coarse particles of reactive aggregates, 
and addition of these soft silicon materials decrease the alkaline concentration to as much as low 
alkaline cements. In fact, they prevent further expansion inside the concrete. In general, Pozzolanic 
cements increase resistance to chemical attacks of CL ions, Alkali and sulfates. In addition, among the 
unique characteristics of such cements is the reduction of efflorescence in bulk concrete works and 
significant reduction in the corrosion of the concrete reinforcements. The most important side or 
artificial substances include slag, micro-silica, rice husk ash and fly ash. Blast furnace slag is a side 
product of iron and steel industry and is considered as a material with cement characteristics. Slag is 
composed of lime, silica, alumina, and a small amount of magnesium oxide and alkaline oxides and 
iron oxides. As with conventional cement, slag reactivity increases by temperature. Slag softness, like 
conventional cement, is effective in the reaction, and according to ASTM C989, particles with a 
particle size greater than 45 micrometers have low activity and thus, the maximum size of slag 
particles should be limited to 45 micrometers. Typically, slag is grinded as much as the conventional 
cement. In general, if the slag particles are smaller than 10 to 45 micrometers, they are more effective 
in age resistance (particles smaller than 45 microns have a softness of 500) [4]. The surface of slag 
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particles is smoother than cement, thus improving concrete efficiency. For a constant efficiency, the 
volume of water can be reduced by 5 to 8 percent, resulting in an increased strength. Slag hydration 
speed is less than the normal Portland cement. However, the speed of gaining strength of the concrete 
containing slag is a function of the environment temperature. For example, at 20 ° C, the slag concrete 
strength is less than that of the conventional concrete, but at the age of about 56 days, slag concrete 
strength may become higher than that of the conventional concrete. At a temperature of 50 ° C, the 
strength of the slag concrete at the age of 3 days is equal to or more than that of the conventional 
concrete. At the age of 28 days, however, its strength increases substantially in comparison to the 
conventional concrete. Several properties of concrete are improved by the use of Pozzolan. It prevents 
the Sulphates and natural gas such as CO2 attacks and carbonation, chlorine ion attack, which causes 
corrosion of the reinforcement bar in the reinforced concrete, and the alkaline reaction of aggregates, 
which all contribute to the corrosion of concrete and deteriorate the durability of concrete. Reduced 
permeability of concrete, reduced water gain (prevention of capillary effect), improved finishing 
capability and, as a result, improved performance of concrete results from the fineness and physical 
properties of Pozzolan. Keep in mind that in hot and dry weather, any type of cement that is used in 
concrete will crack (reduced strength). The use of Pozzolan in the concrete cement removes this great 
disadvantage (low hydration heat) [4]. As mentioned, slag is hydrated slower than the conventional 
Portland cement, which results in a lower hydration temperature. This significantly reduces the 
temperature of the concrete and in cases with the thermal cracking problem is an advantage. 
Therefore, in mass concrete, Portland cement type IV can be replaced by the slag. It should be noted, 
however, that in order to significantly reduce the heat generation of concrete, replacement percent of 
the cement with slag should be at least 50. Addition of the slag to concrete is very effective against 
the sulfate attack. In general, the presence of C3A and Ca (OH)2 in the slag concrete is much less than 
that of the conventional concrete, which reduces the damage possibility. It should be considered to 
replace a significant amount of slag (about 50%) in concrete to increase the resistance to sulfate. In 
comparison to the conventional concrete, the reinforcement of the slag concrete is less prone to 
corrosion and silica-alkaline reaction. This is mainly attributed to decrease in the large pores in the 
slag concrete, resulting in a decrease in the penetration of water, oxygen, and chlorine, and 
consequently, a decreased potential for failure due to corrosion and silica-alkaline reaction. Studies 
also indicated that the existing slag in the concrete has no negative effect on creep, shrinkage and 
modulus of elasticity [4]. Micro silica is a byproduct of the Ferrosilicon alloy and Silicon metal 
industry. It is produced in three forms of powder, compacted and slurry. In the form of slurry, it is 
previously mixed with chemical additives and then added to the concrete mix. To produce compacted 
silica fume, high pressure is applied to the silica powder. The physical and chemical characteristics of 
the silica fume are given in Table (1). Generally, silica fume contains 90% of SiO2. However, the 
content of SiO2 and the degree of its non-uniformity varies depending on the production method. The 
color of the micro-silica is gray, but is also found in white to black, depending on the content of 
carbon. Its actual density is 2.1 to 2.2 and its bulk density is 250 to 300 kg/m

3
. As mentioned before, 

the most important characteristic of the micro-silica is the ultra-fine particle size, which is about one 
percent the size of the Portland cement particles (0.1 vs. 10 m) [4]. Because of the ultra-fine particle 
size of the micro-silica, when mixed with concrete, the viscosity of the concrete is increased and thus, 
its efficiency is decreased, resulting in a decreased concrete loss. Therefore, the amount of water 
needed to get certain efficiency is increased. To prevent this phenomenon, a super-plasticizer additive 
can be used. In other words, the micro-silica cannot be used unless a super-plasticizer is used. The use 
of micro-silica decreases the concrete particles tendency from being separated. When the amount of 
micro-silica in concrete is about 10% higher, particle separation and water grain does not occur, even 
with a slump loss of 15 to 20 cm. Concrete containing suitable micro-silica has the potential to crack 
due to plastic shrinkage. Therefore, after concreting, it should be cured in the least possible time with 
a suitable cover. The generated heat by the micro-silica in concrete depends on the ratio of water to 
cement and the amount of replacement, and the heat generation of one gram of micro silica in 
concrete is about 0.3 to 2 times the generated heat of 1 g of cement. It should be noted that due to the 
increased strength of concrete due to the use of micro-silica, it is possible to reduce the amount of 
cement materials in concrete and thus, reduce the total generated heat [4]. Micro-silica is a very active 
Pozzolan and plays an important role in the gain of strength of concrete even at early ages. Gain of 
strength in the range of 60 to 80 MPa can easily be achieved for the concrete containing micro silicon, 
and this strength depends on the type of micro silicon and cement, its amount and curing method. This 
characteristic is due to the reduction in the volume of large pores, which results in a dense concrete 
texture and structure. It is well proved that by controlling the quantity and quality of the components 
of the micro-silicon containing concrete (i. e. gradation, aggregate type and amount of plasticizer 
additive, etc.), strength of about 200 MPa can be achieved. It should be noted that the temperature of 
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the environment and the curing method play a major role in gain of strength of concrete containing 
micro silicon, particularly at higher temperatures (i. e. 30° C), gain of strength of the micro-silicon 
containing concrete is faster than the conventional concrete [4]. Micro silicon containing concrete is 
more resistant to the sulfate attack in comparison to the conventional concrete. The most important 
reason for this is probably the reduction of calcium hydroxide or lime (Ca (OH)) in micro-silicon 
containing concrete, which reduces the formation of gypsum and thus, increases the concrete 
resistance to sulfate. The chlorine permeability and corrosion of reinforcement in micro silicon 
containing concrete is less than the conventional concrete. Probably two processes are involved in the 
behavior of micro silicon containing concrete against corrosion of the reinforcement; reduction of the 
large pores (greater than 0.1 m) as well as decrease in the movement velocity of chlorine ions in the 
micro-silicon containing concrete. Both of the mentioned processes are very effective in the electrical 
resistance of the concrete. That's why the electrical resistance of the micro-silicon containing concrete 
is much higher than the conventional concrete [4]. There are different viewpoints on the effect of 
micro-silicon on the silica-alkaline reaction. Generally, it can be concluded that the effect of micro-
silicon on controlling this reaction is a function of the type and the amount of micro-silicon used and 
its proper distribution in the mixture and the type of active aggregates. There are also controversy 
viewpoints about the effect of micro silicon on the creep and the modulus of elasticity of concrete, but 
it can generally be concluded that in the same strengths, concrete containing micro silicon and the 
conventional concrete show almost the same values of creep and modulus of elasticity. 

Table1. Approximate amounts of the slag and micro-silicon (in percent) [4] 

Chemical composition Portland type I cement Slag  Micro silicon 

SiO2 20 36 90 

AL2O3 6 9 0/5 

Fe2O3 3 1 1/2 

CaO 64 43 0/2 

MgO 1/5 7 0/2 

Na2O-K2O 1 1 2 

Loss 2 - 2 

Rice husk ash, as its name suggests, is produced by burning the rice husk. Each tone of rice has about 

200 kilos of husk, which, after burning, its weight reaches 40 kilos. However, ash can be produced 

from the burning of other cereal husk. The rice husk contains the highest amount of SiO2 and, when 
properly burned, can be used as a concrete additive. Like micro-silicon, rice husk ash has suitable 

Pozzolanic characteristics and has a significant effect on gain of strength and improving the durability 

of concrete. Chemical composition of the rice husk ash includes 80-95%of SiO2, 1-2% of K2O and 3-

18% of non-burned carbon [4].  Rice husk ash is not only very effective in increasing the strength of 
concrete, but also plays an important role in increasing the strength of concrete against chloride 

penetration. Researchers showed that the addition of ash by 15 percent of cement weight to concrete, 

even with a high water-to-cement ratio (0.7), reduced chlorine penetration considerably. This material 
is also used in roller concrete. Characteristics of the rice husk ash containing concrete require more 

research to determine its position in the construction industry. For example, some reports indicated 

that concrete containing ash has more shrinkage than the conventional concrete, which needs to be 

further investigated [4]. The usage of calcined clay, in the form of metakaolin, as a Pozzolanic 
material for mortar and concrete has established substantial consideration in new years. Some 

countries are wealthy in volcanic zones from which natural Pozzolanic materials can be acquired. 

Sodium betonies is distinguished as a natural Pozzolan that can amended the mechanical features of 
cemented materials due to its excellence and high content of silica and alumina. When blended with 

cement paste in a suitable number, it is efficient to impart Pozzolanic result which is essential to 

assure maintained stability gain of cemented materials. For consolidation of extremely organic soil 
such as peat, investigation efforts that goal to measure these effects with sodium bentonite as a natural 

Pozzolan are fairly rare. Sodium bentonite has created affirmative filler and Pozzolanic outcomes on 

steadied peat. Creation of a lime-Pozzolan concrete with a 28-day cube strength of nearly 50 MPa and 

an elastic modulus of 20 GPa has displayed the possibility of generating modern, structural grade 
hydraulic Lime-Pozzolan concretes. making and experiment of two reinforced Lime-Pozzolan 

concrete beams have sowed the probability of generating structural elements with a terminated 

exterior and flexural treatment like to Portland cement concrete. As well as, structure and experiment 
of two reinforced Lime-Pozzolan concrete beams have shown the probability of generating structural 

components with an accomplished exterior and flexural treatment like to Portland cement concrete. 
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The article reverberates on the assessment of this recent material's technological development in the 

ground of the industry-wide research for low carbon cement. The persistence of mortar/concrete 

comprising blended Pozzolans and cement is inspected. A determined level of cement substitution 

with those Pozzolans is extremely advantageous in terms of cost, energy efficiency, ecological and 
environmental advantages as well as persistence features. More lately, scholars have mostly 

concentrated on the probability of feasible use of Pozzolans as partial substitution of cement in the 

search for amended long-term stability and persistence properties. 

 

Figure1. The limestone Portland cement System (inefficiencies estimated) [36]. 

3. CONCLUSION 

Pozzolans, due to their physical and chemical properties, can be used in hydraulic structures (ports 

and docks), water reservoirs, dams and canals, and in bulk concretions in hot and dry air. Table 2 

shows the reason and cases of using such concretes [4]. The displacement of Portland cement with 
either complementary cementitious material or fillers, such as natural Pozzolans or limestone powder 

individually, is recognized to modify the chemical attributes of concrete, thus affecting its new and 

hardened properties. The persistence of concrete structures and, as a result, their service life, have 

amended notably due to the initiation of Pozzolans to the industry; thus, using lately expanded 
Pozzolans has become an urgency for the construction of concrete structures, mainly in aggressive 

environments. Consequences display that, in common, the zeolite is not as active as silica fume or 

metakaolin, although it could be applied as a replacement for Pozzolans because it has superior 
durability features and is inexpensive and environmentally amiable as well. This article deals with the 

use of efficiency-depend way on the permanence of concrete created with a natural Pozzolan. The 

consequences of special indexes for erosions and acid attacks displayed that gaining the Pozzolan 
content led to the superior persistence of the concrete. This article prepares data on apply of coal fly 

ash as a Pozzolan in concrete. Fly ash can be applied to partly change Portland cement in concrete, 

and it's applied prepares many practical, financial, and environmental advantages. The features of fly 

ash and the Pozzolanic response are reported. The effect of fly ash on the features of concrete in the 
fresh (plastic) and hardened conditions are considered, and specific stress is set on illustrated how to 

fly ash can affect the long-term permanence of the material. Data is also given on different usages of 

fly ash. The article also prepares context data on coal bottom ash, and its application in cementitious 
material, concrete, and other construction usages. Iran is wealthy in volcanic zones from which 

natural Pozzolanic substances can be acquired. It considers the application of such natural Pozzolans 

as a sectional replacement of ordinary Portland cement in amplified mortar samples. It was 
established that the use of Pozzolan has finished in a considerable increment in mortar resistivity and 

corrosion initiation time for the same cover depth, and as a result, reduces the rate of erosion of rebars 

once erosion was begun. The enhancement of curing time, as well as the increase of the natural 

Pozzolan, for both percentages examined, amended the erosion treatment. The mixture of the 
Pozzolan supplement with longer curing time decreases the steel rebars mass loss up to an external of 
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about 40% after five months of disposal. Pozzolans are substances of the natural or sophisticated 

source that are not cementitious by themselves but form a hydraulic cement when mixed with lime 

hydrate owing to their Alumino-siliceous combination. The response of Pozzolan with lime formerly 

available in cement or released during the hydration procedure improve some features of the cement 
and the terminating concrete. These articles investigate the possibility of using Pozzolan from a 

natural origin in many countries as a Pozzolanic material. This Pozzolan is seldom applied in concrete 

due to the lack of a complete study of its resources. The persistence of concrete structures and, as a 
result, their service life, have amended notably owing to the preliminary of Pozzolans to the industry; 

thus, applying lately expanded Pozzolans has become an essential for the construction of concrete 

structures, mainly in offensive circumferences. the organizations of amorphous silica of Isparta zone 
are determined in a technical manner and their application in the concrete manufacturing as a natural 

Pozzolan is evaluated. The efficiency of amorphous silica in creation high strength concrete material 

is analysed experimentally, and the investigation discoveries are debated. This article reverberates on 

the value of this recent material's technological improvement in the context of the industry-wide 
search for low carbon cement. It shows the compressive strength, allowable CO2, embodied energy 

and binder severity of hydraulic Lime-Pozzolan concretes, in comparison with those of Portland-

cement depend on concretes of equivalent 28-day compressive strength. Generation of a lime-
pozzolan concrete with a 28-day cube strength of roughly 50 MPa and an elastic modulus of 20 GPa 

has showed the possibility of generating modern, structural grade hydraulic Lime-Pozzolan concretes. 

This article examines work carried out on the apply of metakaolin as a sectarian Pozzolanic 
substitution for cement in mortar and concrete and in the containment of containment garbles. 

Table2. Application cases of Pozzolanic cement and their reasons [4] 

No. Application Reason  

1 Hydraulic structures (docks) Resistance to abrasion and cavitations and salt and 

sulfates 

2 Water reservoirs Impermeability and prevention of capillary effect 

3 Application in hot and dry weather Prevention from cracking 

4 Construction of dams  Due to bulk concreting, large hydration heat 

is generated that causes concrete expansion and 

cracking, but this is not the case with Pozzolan 

containing concrete. 

 Strength 

 Improves durability and impermeability 

Table3. Pozzolanic activity of various Pozzolans [62] 

Pozzolan silica fume fly ash metakaolin 

Reactivity Mg 

Ca(OH)2/g Pozzolan 

427 875 1050 
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