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 ABSTRACT 
An experimental investigation was carried out to evaluate the mechanical and durability properties of concrete mixtures 
containing natural zeolite (NZ) in binary blended system up to 25% replacements. In order to serious climate change, deep 
reduction in CO2 emission will be required in coming decades.CO2 absorption is one of the key technology to control the global 
warming. Global warming is caused by sharply increased greenhouse gases emission by human activities. In building industry, 
CO2 emission mainly come from cement production. Capturing of CO2 from point source, from ambient air and reducing 
atmospheric CO2 concentration by using Zeolite powder and Zeolite sand. Concrete with Zeolite as a supplement material can 
absorb large quantity of CO2.Introducing Zeolite material into the concrete absorbs CO2 from the atmosphere hence it will be 
eco-friendly. Absorb CO2 and reduces the air pollution, Keep environment clean and full of oxygen. Zeolite, a type of natural 
pozzolanic material, is abundantly deposited in China and is easy to quarry. It is widely used in producing blended cement and 
concrete structural elements. The direct partial replacement of cement by zeolite resulted in the decrease of compressive 
strength, especially the early strength and tensile splitting strength. Sillica fume was incorporated to enhance the strength 
performance of zeolite. It was found that the ternary blended cement (zeolite plus silica fume and cement) concrete performed 
better than the binary biended cement (zeolite and cement) concrete. Study of effect of zeolite on the strength of concrete made 
in this study by Choosing M30 Grade of Concrete and Replacement of Cement With 25% of zeolite and Also Project Conducted 
Compressive Test, Split Tensile Test and Acid Attack Test. 
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1.INTRODUCTION 
Global warming resulted from the emission of greenhouse gases has received widespread attention. Among the 
greenhouse gases, CO2 contributes more than 60% to global warming because of its huge emission amount. The CO2 
concentration in atmosphere now is closed to 400 ppm which is significantly higher than the preindustrial level of 
about 300 ppm. To mitigate global warming, Kyoto Protocal urges 37 industrialized nations and European Union to 
reduce their greenhouse gas emissions to a level of 5.2% on average lower than those of 1990 during the period of 2008 
to 2012. Copenhagen Accord also requests the global temperature increase be limited to 2°C above the pre-industrial 
level by 2100.International Energy Agency (IEA) pointed out to achieve the ± 2°C goal, CO2 capture and storage 
(CCS) technology is required and the contribution would be 19% in 2050. It is therefore essential to develop the CCS 
technologies to cope with the global demand of CO2 reduction. Among these technologies, chemical absorption using 
aqueous alkanolamine solutions is proposed to be the most applicable technology for CO2 capture before 2030. 
However, the alkanolamine aqueous solutions possess some drawbacks such as high equipment corrosion rate, high 
energy consumption in regeneration, and a large absorber volume required. As a result, solid adsorption processes are 
suggested and studied to overcome those inherent problems in chemical absorption. Impregnation or grafting of amines 
has been proposed to enhance the originally limited adsorption capacity and to promote the mass transfer rate of CO2 
into porous, or mesoporous adsorbents. The objectives of this paper is to review the technologies including chemical 
absorption and mesoporous adsorbents impregnated or grafted with amines for CO2 capture for post-combustion power 
plants and regeneration processes concerning energy consumption.  
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1.1 Carbonation Of Concrete  
Carbonation is known to improve surface hardness, strength, and durability of cement-based products by pore 
refinement of the cement paste matrix. Carbonation can be helpful in non-reinforced cement-based products. However, 
for reinforced cement-based products, as the pH of carbonated cement paste reduces due to carbonation, reinforcing 
steel loses its passivity and becomes vulnerable to corrosion. Carbonation in cement-based products can be defined as a 
reaction between the CO2 dissolved in water and the cement hydration product Ca(OH)2 in the pore water. This 
reaction produces calcium carbonate (CaCO3) and water. Calcium silicate hydrates and calcium aluminate hydrates also 
react with CO2 in the presence of moisture to produce calcium carbonate and hydrates of silicates and aluminates and 
water.  
CO2 diffuses through the pores depending upon the pore structure and the degree of saturation of the pores in the 
cement paste matrix. CO2 in gaseous phase does not react with cement hydration products; it has to dissolve in the pore 
water first to form carbonic acid (H2CO3). Out of the hydrates in the cement paste, the one which reacts with CO2 most 
readily is Ca(OH)2. Other hydrates also react with dissolved CO2, and hydrated silica, alumina, and ferric oxide are 
produced. When all Ca(OH)2 becomes carbonated, the pH value of the pore solution is reduced from 12.5 to 8.3. 

 
1.2 Principle  
The principal products of the hydration reactions, which are primarily responsible for the strength of concrete, are the 
calcium silicate hydrates that make up most of the hydrated cement. They are formed from the reaction between the two 
calcium silicates and water. 
 
2. ZEOLITES 
 Zeolites are framework silicates, with a completely linked framework of tetrahedra, each consisting of 4 O2- 

surrounding a cation (usually Si4+ or Al3+). 
 The framework contains open cavities in the form of channels and cages 
 Channels and cages are occupied by H2O molecules and extra-framework cations (K+, Na+, Ca+ and others) that 

are commonly exchangeable. 
 Channels are large enough to allow passage of guest species. 
 In the hydrated phases, dehydration occurs at temperatures 400oC and is largely mostly below 400 C reversible. 

Zeolites are porous, hydrated aluminosilicates. They may be natural minerals or 
synthetic materials. The general chemical composition of a zeolite is: 
 

 
 

2.1 Characteristics Of Zeolites 
 Tectosilicates, i.e. three dimensional structures built from tetrahedra. Some 
 silicon atoms have been replaced by aluminium, i.e. the (Si+Al)/O = ½. (Tetrahedra usually denoted T-atoms. 
 Open framework structure built from TO4-tetrahedra, containing pores and voids. The structure and porosity is 

periodic (i.e. crystalline materials). The pores have molecular dimensions. 
 Counter ions (cations) are present in order to compensate for the negative 
 framework charge created by aluminium substitution. The counter ions are situated in the pores and voids, and are 

usually mobile. 
 In the voids and pores are also water molecules (zeolitic water). One measure of the porosity is the amount of 

adsorbed water. The water molecules are also present in the pores and voids, and may (in many cases) be removed 
by heating and reabsorbed at lower temperatures. 

 Loewensteins rule imposes a limit to the amount of aluminium which may be substituted into the framework: No 
Al-O-Al may be present in tectosilicates. This means that only half of the silicon atoms may be substituted by 
aluminium. 

 High degree of hydration 
 Low density and large void volume when hydrated. 
 Stability of the crystal structure when dehydrated. 
 Cation exchange properties 
 Uniform molecular-sized channels in dehydrated crystals. 
 Ability to absorb gasses and vapors 
 Catalytic properties 
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2.2 Properties Of Zeolites 
The properties of zeolites are closely related to both structure and chemistry.Three main characteristic properties: 
 Adsorption 
 Ion exchange 
 Catalytic activity 

 
2.2.1 Adsorption (Molecular Sieve) 
Adsorption in zeolites is significantly different from adsorption in e.g. silica gel or active coal, which have a broad size 
distribution of pore sizes, and where the size of the pores are in the range of 10 nm. In zeolites the porosity is 
determined by the crystalline structure, i.e. the pores are arranged in a regular fashion with only one (or a few) discrete 
pore sizes. Also the pores have molecular dimensions. The implication of this is the use of zeolites as adsorbents and 
molecular sieves. 
Mainly used for water adsorption (very low equilibrium water vapour pressure) Gas storage materials Molecular sieving 
effect due to size limitation imposed by framework structure and cation size and position.  

  
2.2.2 Catalysis 
One of the major uses of zeolites is as heterogeneous catalysts in the petrochemical industry. Cracking catalysts (H-
form of zeolite Y, faujasite) is the largest use of zeolites.They are used also e.g. for production of synthetic gasoline 
(ZSM-5) from methanol, and synthesis of fine chemicals.Zeolite catalysts give high selectivity (shape selective) and 
their properties may be tailored by changing the chemistry, e.g. Si/Al ratio, and counter cations. 
 
2.3 Natural Zeolite On Some Properties Of Concrete 
Due to multiple advantages (such as its low price, adequate mechanical characteristics, its easy forming in various 
shapes and sizes, etc.) concrete is the most widely used construction material. Despite mentioned advantages, the use of 
concrete causes environmental problems since the cement industry has been responsible for approximately 7% of the 
global CO2 emission. Also durability problems of concrete structures, especially in aggressive environment, can affect 
the lifespan of the structures. 
 
2.3.1 Pozzolanic Reactivity 
Despite its crystalline structure, natural zeolite shows pozzolanic reactivity which is related to its large surface area and 
metastability, and depends of its chemical and mineralogical composition. Zeolite pozzolanic reaction stars in the 
presence of Ca(OH)2, liberated during the hydratation of cement. In a high pH solution, hydroxil ions (OH-) attack 
Natural Zeolite structure, and alumino silicate network starts decomposing. The newly created species enter the 
solution, react with Ca2+ ions and form hydrated calcium silicate and calcium aluminate compounds. As a result, 
hydrated products improve the microstructure of hardened mortar/concrete due to pore refinement, enhancing 
durability and final strength of mortar/concrete. The performance of Natural Zeolite in mortar/concrete has been also 
compared with performance of other pozzolanic materials. Poonetal. found that the reactivity of Natural Zeolite is 
higher than reactivity of fly ash, and a lower than silica fume’s (SF). Also it was noticed that the degree of reaction of 
Natural Zeolite in a paste with a higher percentage of replacement is lower than in a paste with a lower percentage of 
replacement. 
 
2.3.2 Compressive Strength Development 
There have been several studies on the compressive strength development of cement paste/mortar/concrete containing 
Natural Zeolite. However, it is still difficult to predict the influence of Natural Zeolite as SCM on the properties of 
cement paste/mortar/concrete, including the strength development. Many parameters affect the strength and durability, 
such as w/cm ratio, weight percentage of cement replaced with Natural Zeolite, the mineralogical and chemical 
composition of Natural Zeolite, a purity level of Natural Zeolite, its fineness, pozzolanic reactivity, etc.In term of w/cm 
ratio, it seems that Natural Zeolite contributes more to the compressive strength development at lower w/cm ratios. 
Poonetal. investigated the effect of different w/cm ratios on zeolite modified cement pastes. It was found that lower 
w/cm ratio contributes more to the strength of the zeolite blended cement pastes. 
 
2.4 Uses Of Zeolites 
 Ammonium ion removal in waste stream treatment, sewage treatment, pet litter and aquaculture. 
 Odor control. 
 Heavy metal ion removal from nuclear, mine, and industrial wastes. 
 Agricultural use, such as soil conditioner and animal feed supplement. 
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2.5 Construction Applications 
 Dimension stone – altered tuff has for millennia been cut into blocks and used as a building stone (low density, 

high porosity, homogeneity, low cost) 
 “Pozzolanic” cement (pozzolan, pozzolanic = a siliceous-aluminous material that will, in finely divided form and 

in the presence of moisture, react with CaOH to form a cement. 
 

3. MATERIALS COLLECTION 
 
3.1. Concrete 
Concrete is a composite material that consists of a cement paste within which various sizes of fine and course 
aggregates are embedded. It contains some amount of entrapped air and may contain purposely-entrained air by the use 
of air-entraining admixtures. Various types of chemical admixtures and/or finely divided mineral admixtures are 
frequently used in the production of concrete to improve or alter its properties or to obtain a more economical concrete. 
  
3.2. Concrete Making Materials 
3.2 .1 Cement 
 Cement is a generic term that can apply to all binders. There is a wide variety of cements that are used to some 

extent in the construction and building industries, or to solve special problems. The chemical composition of these 
cements can be quite diverse, but by far the greatest amount of concrete used today is made with Portland cements. 

 
3.2.2 Coarse Aggregate 
Aggregates generally occupy 70 to 80 percent of the volume of concrete and can therefore be expected to have an 
important influence on its properties. They are granular materials, derived for the most part from natural rock (crushed 
stone or natural gravels) and sands, although synthetic materials such as slag and expanded clay or shale are used to 
some extent, mostly in lightweight concretes. In addition to their use as economical filler, aggregates generally provide 
concrete with better dimensional stability and wear resistance. Aggregate classifications are made principally for the 
purpose of easier identification of particular aggregate lots, or to become familiar with the different types of aggregates. 
There are numerous ways of classifying aggregates. These classifications are made according to source of aggregate, 
specific gravity or unit weight of aggregate, size of aggregate particles, shape of aggregates, surface texture of 
aggregates, mode of preparation of aggregates, geological origin of aggregates, and mineral composition of aggregates 
and reactivity of aggregates. Aggregates are not generally classified by mineralogy; the simplest and most useful 
classifications are on the basis of source and specific gravity. 

 
3.2.3 Fine Aggregate 
The sand which was locally available and passing through 4.75mm IS sieve is used. The specific gravity of fine 
aggregate was 2.60. Locally available river sand conforming to Grading zone I of IS: 383 –1970.Clean and dry river 
sand available locally will be used. Sand passing through IS 4.75mm Sieve will be used for casting all the specimens. 
Fine   aggregate”   is defined as material that will pass a No. 4 sieve and will, for the most part, be retained on a No. 
200 sieve. For increased workability and for economy as reflected by use of less cement, the fine aggregate should have 
a rounded shape. The purpose of the fine aggregate is to fill the voids in the coarse aggregate and to act as a workability 
agent. 

 
3.3 Water 
Water is a key ingredient in the manufacture of concrete. It is also material on its own right. Understanding its 
properties is helpful in gaining and understanding of its effects on concrete and other building materials. Although 
water is an important ingredient of concrete little needs to be written about water quality, since it has little to do with 
the quality of the concrete. However mixing water can cause problems by introducing impurities that have detrimental 
effects on concrete quality. Although satisfactory strength development is of primary concern, impurities contained in 
the mix water may also affect setting times, drying shrinkage, or durability, or they may cause efflorescence.  
The water used for experiments was potable water. Water is an important ingredient of concrete as it actively 
participates in the chemical reaction with cement. It should be free from organic matter and the pH value should be 
between 6 to 7. 
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4 MATERIALS PROPERTIES 
 
4.1 Cement 
The type of cement used was Portland Pozzalona Cement.(Table.1) 

Table 1 Test Results Of Cement 

S.NO DESCRIPTION RESULT 

1. Specific gravity 3.15 

2. Fineness (by sieve analysis) 2% 

3. Consistency 31% 

4. Initial setting time 110minutes 

 
 
 
 
 
 

 

 
4.1.1 Specific Gravity 
The density bottle was used to determine the specific gravity of cement. The bottle was cleaned and dried. The weight 
of empty bottle with brass cap and washerW1 was taken. Then bottle was filled by 200 to 400g of dry cement and 
weighed as W2.The bottle was filled with kerosene and stirred thoroughly for removing the entrapped air which was 
weighed as W3.It was emptied, cleaned well, filled with kerosene and weighed as W4. 
 

 
 

W1 = Weight of empty density bottle with brass cap and washer in gm. 
W2 = Mass of the density bottle & cement in gm. 
W3 = Mass of the density bottle, cement & kerosene in gm. 
W4 = Mass of the density bottle filled with kerosene in gm. 
 
4.1.2 Fineness (By Sieve Analysis) 
The fineness of cement has an important bearing on the rate of hydration and hence on the rate of gain of strength and 
also on the rate of evolution of heat. Finer cement offers a greater surface area for hydration and hence faster 
development of strength. 100 grams of cement was taken on a standard IS SieveNo.9 (90 microns). The air-set lumps in 
the sample were broken with fingers. The sample was continuously sieved giving circular and vertical motion for 15 
minutes. The residue left on the sieve was weighed. 
 
4.1.3 Consistency 
The objective of conducting this test is to find out the amount of water to be added to the cement to get a paste of 
normal consistency. 500 grams of cement was taken and made into a paste with a weighed quantity of water (% by 
weight of cement) for the first trial. The paste was prepared in a standard manner and filled into the vacate mould 
plunger, 10mm diameter, 50mm long and was attached and brought down to touch the surface of the paste in the test 
block and quickly released allowing it to sink into the paste by its own weight. The depth of penetration of the plunger 
was noted. Similarly trials were conducted with higher water cement ratios till such time the plunger penetrates for a 
depth of 33-35mm from the top.  
 
4.1.4 Initial Setting Time 
The needle of the Vicat apparatus was lowed gently and brought in contact with the surface of the test block and 
quickly released. It was allowed to penetrate into the test block. In the beginning, the needle completely pierced through 
the test block. But after sometime when the paste starts losing its plasticity, the needle penetrated only to a depth of 33-
35mm from the top. The period elapsing between the time when water is added to the cement and the time at which the 
needle penetrates the test block to a depth equal to 33-35mm from the top was taken as the initial setting time. 
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4.2 Coarse Aggregate  
20mm down size aggregate was used.(Table.2) 

Table 2 Test Results Of Coarse Aggregate 
S.NO Description       Values 

1 Specific gravity         2.68 

2 Bulk density         1642.45   

3 Surface moisture         0.08% 

4 Water absorption         1% 

5  Fineness modulus         6.98 

 
 4.2.1 SPECIFIC GRAVITY 
A pycnometer was used to find out the specific gravity of coarse aggregate. The empty dry pycnometer was weighed 
and taken as W1. Then the pycnometer is filled with 2/3 of coarse aggregate and it was weighed as W2. Then the 
pycnometer was filled with part of coarse aggregate and water and it weighed as W3.  The pycnometer was filled up to 
the top of the bottle with water and weighed it as W4. 
 

 
 

 W1 = Mass of empty pycnometer in gm. 
 W2 = Mass of pycnometer& coarse aggregate in gm.  
 W3 = Mass of the pycnometer, coarse aggregate & water in gm. 
 W4 = Mass of the pycnometer filled with water in gm. 

4.2.2 Bulk Density 
Bulk density is the weight of a material in a given volume. It is expressed in Kg/m3.A cylindrical measure of nominal 
diameter 250mm and height 300mm was used. The cylinder has the capacity of 1.5 liters with the thickness of 4mm. 
The cylindrical measure was filled about 1/3 each time with thoroughly mixed aggregate and tampered with 25 strokes. 
The measure was carefully struck off level using tamping rod as straight edge. The net weight of aggregate in the 
measure was determined. Bulk density was calculated as follows. 
 

Bulk density = (Net weight of coarse aggregate in Kg)/ (Volume) 
 
4.2.3 Surface Moisture 
100g of coarse aggregate was taken and their weight was determined, say W1. The sample was then kept in the oven for 
24 hours. It was then taken out and the dry weight is determined, says W2. The difference between W1 and W2 gives the 
surface moisture of the sample. 
 
4.2.4 Water Absorption 
100g of nominal coarse aggregate was taken and their weight was determined, say W1. The sample was then immersed 
in water for 24 hours. It was then taken out, drained and its weight was determined, says W2. The difference between 
W1 and W2 gives the water absorption of the sample. 
 
4.2.5 Fineness Modulus 
The sample was brought to an air-dry condition by drying at room temperature. The required quantity of the sample 
was taken (3Kg). Sieving was done for 10 minutes. The material retained on each sieve after shaking, represents the 
fraction of the aggregate coarser then the sieve considered and finer than the sieve above. The weight of aggregate 
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retained in each sieve was measured and converted to a total sample. Fineness modulus was determined as the ratio of 
summation of cumulative percentage weight retained (F) to 100.  
 
4.3 Fine Aggregate 
Clean and dry river sand available locally will be used. Sand passing through IS 4.75mm Sieve will be used for casting 
all the specimens.(Table.3) 

 
Table 3 Property Of Fine Aggregate 

 
 
 

 

 

 

 

 
 
4.4 Properties Of Water 
Water used for mixing and curing shall be clean and free from injurious amounts of Oils, Acids, Alkalis, Salts, Sugar, 
Organic materials Potable water is generally considered satisfactory for mixing concrete Mixing and curing with sea 
water shall not be permitted. The pH value shall not be less than 6. 
 
Suspended matter 2000 mg/lit Water/Cement Ratio and Strength 
A minimum w/c ratio of about 0.25 by weight is necessary to ensure that the water comes into contact with all cement 
particles (for complete hydration) 
Typical values are 0.25 to 0.6Increased strength. 
         * Lower permeability. 
         * Increased resistance to weathering. 
         * Better bond between concrete and reinforcement. 
         * Reduced drying shrinkage and cracking. 
         * Less volume change from wetting and drying. 
 
5. TESTING PROCEDURE 
 
5.1 Compressive Strength Test 
At the time of testing, each specimen must keep in compressive testing machine. The maximum load at the breakage of 
concrete block will be noted. From the noted values, the compressive strength may calculate by using below formula 
When a specimen of material is loaded in such a way that it extends it is said to be in tension. On the other hand if the 
material compresses and shortens it is said to be in compression. On an atomic level, the molecules or atoms are forced 
apart when in tension whereas in compression they are forced together. Since atoms in solids always try to find an 
equilibrium position, and distance between other atoms, forces arise throughout the entire material which oppose both 
tension and compression. The phenomena prevailing on an atomic level are therefore similar. The "strain" is the 
relative change in length under applied stress; positive strain characterises an object under tension load which tends to 
lengthen it, and a compressive stress that shortens an object gives negative strain. Tension tends to pull small sideways 
deflections back into alignment, while compression tends to amplify such deflection into buckling. Compressive 
strength is measured on materials, components, and structures. By definition, the ultimate compressive strength of a 
material is that value of uniaxial compressive stress reached when the material fails completely. The compressive 
strength is usually obtained experimentally by means of a compressive test. The apparatus used for this experiment is 
the same as that used in a tensile test. However, rather than applying a uniaxial tensile load, a uniaxial compressive 
load is applied. As can be imagined, the specimen (usually cylindrical) is shortened as well as spread 
laterally.(Figure.1) 
In the study of strength of materials, the compressive strength is the capacity of a material or structure to withstand 
loads tending to reduce size. It can be measured by plotting applied force against deformation in a testing machine. 
Some materials fracture at their compressive strength limit; others deform irreversibly, so a given amount of 

 
S.NO 

 
PROPERTIES 

 
VALUE 

 
1 

 
Specific Gravity 

 
2.65 

 
2 

 
Fineness Modulus 

 
2.25 

 
3 

 
Water absorption 

 
1.5% 
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deformation may be considered as the limit for compressive load. Compressive strength is a key value for design of 
structures. At the time of testing, each specimen must keep in compressive testing machine. The maximum load at the 
breakage of concrete block will be noted. From the noted values, the compressive strength may calculated by using 
below formula. 

Compressive Strength = Load / Area   
Size of the test specimen=150mm x 150mm x 150mm    

 
5.2 Split Tensile Test 
The size of cylinders 300 mm length and 150 mm diameter  are placed in the machine such that load is applied on the 
opposite side of the cubes are casted. Align carefully and load is applied, till the specimen breaks. The formula used for 
calculation. 
                                                   Split tensile strength = 2P/ µdl  

  
The tensile strength is one of the basic and important properties of the concrete. The concrete is not usually expected to 
resist the direct tension because of its low tensile strength and brittle nature. However, the determination of tensile 
strength of concrete is necessary to determine the load at which the concrete members may crack. The cracking is a 
form of tension failure. 
Apart from the flexure test the other methods to determine the tensile strength of concrete can be broadly classified as 
(a) direct methods, and (b) indirect methods. The direct method suffers from a number of difficulties related to holding 
the specimen properly in the testing machine without introducing stress concentration, and to the application of 
uniaxial tensile load which is free from eccentricity to the specimen. As the concrete is weak in tension even a small 
eccentricity of load will induce combined bending and axial force condition and the concrete fails at the apparent 
tensile stress other than the tensile strength. As there are many difficulties associated with the direct tension test, a 
number of indirect methods have been developed to determine the tensile strength. In these tests in general a 
compressive force is applied to a concrete specimen in such a way that the specimen fails due to tensile stresses 
developed in the specimen. The tensile stress at which the failure occurs is termed the tensile strength of 
concrete.(Figure.2.) 
The splitting tests are well known indirect tests used for determining the tensile strength of concrete sometimes referred 
to as split tensile strength of concrete. The test consists of applying a compressive line load along the opposite 
generators of a concrete cylinder placed with its axis horizontal between the compressive platens. 
Due to the compression loading a fairly uniform tensile stress is developed over nearly 2/3 of the loaded diameter as 
obtained from an elastic analysis. The magnitude of this tensile stress Osp (acting in a direction perpendicular to the 
line of action of applied loading) is given by the formula (IS : 5816-1970): 
The ratio of the split tensile strength to cylinder strength not only varies with the grade of the concrete but is also 
dependent on the age of concrete. This ratio is found to decrease with time after about a month. The air-cured concrete 
gives lower tensile strength than that given by moist-cured concrete. The flexural strength as obtained by rupture test is 
found to be greater than the split tensile strength. This test is becoming very popular because of the following 
advantages, viz., 
i) The test is simple to perform and gives more uniform results than that given by other tests. 
ii) The strength determined is closer to the actual tensile strength of concrete than the modulus of rupture value. 
iii) The same moulds and testing machine can be used for compression and tension tests 
 
Similar to the splitting of the cylinder cubes can also be split either (a) along its middle parallel to the edges by 
applying opposite compressive forces through 15 mm square bar of sufficient length or (b) along one of its diagonal 
planes by applying compressive forces along two opposite edges 
 
5.3 Flexural Strength Test 
During the testing, the beam specimens of size 750mmx150mmx150mm were used. Specimens were dried in open air 
after 7 days of curing and subjected to flexural strength test under flexural testing assembly. Apply the load at a rate 
that constantly increases the maximum stress until rupture occurs. The fracture indicates in the tension surface within 
the middle third of span length. The flexural strength was obtained using the formula (R)          

R  = Pl/bd2 

  Where,     
         R  = Modulus of rupture (N/mm2)  
   P  = Maximum applied load (N/mm2) 
    l  = Length of specimen (mm) 
   b  = Width of specimen (mm) 
   d  = depth of specimen (mm) 



International Journal of Application or Innovation in Engineering & Management (IJAIEM) 
Web Site: www.ijaiem.org Email: editor@ijaiem.org 

Volume 5, Issue 5, May  2016              ISSN 2319 - 4847 
 

Volume 5, Issue 5, May 2016                                                                                                Page 93 

Flexural strength, also known as modulus of rupture, bend strength, or fracture strength, a mechanical parameter for 
brittle material, is defined as a material's ability to resist deformation under load. The transverse bending test is most 
frequently employed, in which a specimen having either a circular or rectangular cross-section is bent until fracture or 
yielding using a three point flexural test technique. The flexural strength represents the highest stress experienced 
within the material at its moment of rupture. The flexural strength would be the same as the tensile strength if the 
material were homogeneous. In fact, most materials have small or large defects in them which act to concentrate the 
stresses locally, effectively causing a localized weakness. When a material is bent only the extreme are at the largest 
stress so, if those beams are free from defects, the flexural strength will be controlled by the strength of those intact 
beams/ However, if the same material was subjected to only tensile forces then all the beams in the material are at the 
same stress and failure will initiate when the weakest beam reaches its limiting tensile stress.(Figure.3)  
 

 

6 TEST RESULT 
6.1 Compressive Strength Of Cube  
Compressive Strength Test results given in Table 4 

 

 
 
6.2  Split Tensile Test For Cylinder 
Split Tensile Test For Cylinder Test Results given in Table 5 
 

 
 
6.3  Flexural Strength Of Beam 
Flexural Strength Of Beam Results given in Table 6 
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7  CONCLUSIONS 
The findings of experimental investigations on the strength characteristics of concrete enhanced with zeolite are 
reported. The following conclusions can be derived. 
 

A. The increment in compressive strength of CO2 cured cubes 18.26 N/mm2 in duration of 7 days.  
B. Precast building products which are cured in a controlled environment are more suitable for CO2 curing as it 

would serve as appropriate technology with more efficient service.  
C. The results would have been better on application of pressurized CO2 and moist temperature which is more 

favourable CO2 curing.  
D. Channelization of waste CO2 for curing of concrete in precast plants for its stable sequestration is a way of 

reducing pollution.  
E. The outlook of CO2 as waste and pollutant would change as a resource for progressive construction. 

 
From this investigation the addition of zeolite up to 25% improves the strength properties of concrete. It becomes 
evident that cement based matrices zeolite with thus bringing new trends in composite materials. But to make this a 
reality, some conditions may have to be met. 
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