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Abstract - Concrete is the most significant and generally utilized development material in the world .Our examination includes 
exploratory examination of cement by utilizing activated charcoal for pollutant adsorption. Vehicular traffic comprising of air 
poisons, for example, carbon monoxide, carbon dioxide, nitrogen dioxide, unburned gas and lead. For economical climatic 
improvement this vehicular outflow control is vital. pollutant adsorption is one of the innovation to control the pollution. 
Initiated charcoal has been utilized in concrete by 25% ,35%, 45% and most extreme quality of cement can be resolved. 35% 
of actuated charcoal provides maximum strength to concrete. Activated charcoal having adsorptive nature. So it's utilized to 
expel dangerous air toxins, for example, nitrogen oxides, sulfur dioxide, unstable natural mixes by adsorbing to solid 
component simultaneously ideal rate substitution of activated charcoal improve the strength of concrete. We use M25 grade of 
cement.  

Key words: Absorption, cement, activated charcoal, pollutant, concrete, compressive strength. 

1. INTRODUCTION 

As it is been discovered that huge measure of toxin for example, NOx, SO are ousted from vehicles. This vehicles outflow in air 
ought to be constrained by utilizing initiated charcoal. This kind of material is effectively accessible in showcase. As the 
material will be reasonable. Pondering every one of these issues and properties of this material we are making this 
contamination retaining. Actuated type of charcoal subsequently adsorb the air toxin. This kind of material also provide 
incredible strength to the concrete elements. 

2. PROPERTIES OF MATERIALS     

2.1 Cement:   

Ordinary Portland cement most commonly and widely used construction matrial. OPC of 53 grade conforming to IS 1489 : 
1991 was utilized. This type of cement is obtained by Lime stone and other raw materials which is consist of argillaceous, 
calcareous and gypsum. 

Table 1 Physical Properties of Cement 

S. No Property Value 
1 Specific Gravity  3.12 
2 Initial Setting Time  38 minutes 
3 Final Setting Time  9 hours 
4 Fineness Test  3.65 
5 Standard Consistency  35% 

   
2.2 Fine Aggregate 

Manufactured sand used as fine total. Manufactured sand is acquired from squashing hard rock’s utilizing heavy machinery. 
This crushed stone having the size under 2.36mm. M-Sand have cubical particles with rounded edges. So it invigorates higher 
tensile strength, compression strength to concrete. 

 



          International Research Journal of Engineering and Technology (IRJET)              e-ISSN: 2395-0056 

                Volume: 07 Issue: 05 | May 2020                   www.irjet.net                                                                           p-ISSN: 2395-0072 

 

© 2020, IRJET      |       Impact Factor value: 7.529      |       ISO 9001:2008 Certified Journal       |     Page 688 

Table 2 Physical Properties of fine aggregate 

S. No Property Value 
1 Specific gravity  2.76 
2 Fineness modulus 2.57% 
3 Water absorption 1.8 

 
2.3 Coarse Aggregate 

Course aggregate is a filler material for concrete. Particle size are more than 4.75mm. It is passes through 20mm size and 
retained on 16mm size sieve. Angular aggregate shows a superior interlocking effect in concrete. 

Table 3 Physical Properties of Course Aggregate 

S. No Property Value 
1 Specific Gravity 2.8 
2 Water absorption 1.3 
3 Crushing Test 16.57% 
4 Impact Test 5.16% 
5 Abrasion Test 16.5% 

 2.4 Water 

Water is the delicate and significant material used to give the better workability of cement. It ensure the hydration of cement. 
Portable water is commonly considered for concrete blending. Water utilized for mixing and curing ought to be spotless and 
liberated from oils, soluble bases, acids, salts, sugar, natural material, and so on. 

2.5 Activated Carbon 

Activated carbon is a waste material utilized for development purposes. It has little, low volume pores that expansion the 
surface zone for viable adsorption limit. It is physical appearance is that of dark. Activated charcoal is a form of carbon that is 
produced from carbonaceous materials such as coconut shell, nut shells, peat, wood, coal and lignite. Organic materials with 
high carbon content are utilized as a primary raw material for activated carbon. Activated carbon made by physical 
modification and thermal decomposition process under controlled temperature. It has large surface area per unit volume and 
high submicroscopic pores. Activated carbon from coconut shell in any form has a high absorptivity for gas, colloidal solids 
and vapours. 

Table 4 Physical Properties of activated carbon 

S.NO Property value 
1 Iodine adsorption 900mg/gm 
2 Bulk density 0.5gm/cc 
3 Moisture content 3% 
4 CTC adsorption 50 

 

3. LITERATURE REVIEW 

S. Aiswarya (2019)  

It has done the exploratory research deal with concrete composites containing initiated carbon and uncovered its potential 
capacity to improve physical, mechanical and strength properties of concrete composites. Right now the arrangement 
procedure of initiated carbon and physical properties of enacted carbon. Powdered type of actuated carbon diminished the air 
void and influence the particular surface territory and dividing factor. A modest quantity of initiated carbon expansion 
increment the adsorption of destructive gases and restricted the natural contamination. It has better functionality and extreme 
quality.  
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M Sai Dinakar Swaroop (2019)  

Right now, quality of cement improved by utilizing concrete with initiated carbon, Nano fly debris and Nano metakolin. Right 
now, solid blend was set up by supplanting of 10%(NM) and 40%(NF). Further the blend is included with 0.4%, 
0.8%,1.2%,1.6%,1.8% and 2% of initiated carbon. The compressive quality were assessed following 28 days of restoring. At 
last the most extreme compressive quality displayed at 1.2% of actuated carbon. Fuse of 20% (NF) and 10% (NM) and 0.4% 
actuated charcoal expansion in concrete the 28th day compressive quality 26.4Mpa. From this outcome the compressive 
quality is more contrasted with reference example.  

Sankalp Sharan (2017)  

This present assessment's shows that extension of coconut shell charcoal in the strong and in mortor the nature of tests didn't 
increase. CSC concrete and CSC mortar test shows commonly magnificent result their scratched spot restriction. 10% 
extension of coconut shell charcoal nature of cement didn't lessen. CSC didn't manufacture the nature of test yet scratched spot 
and quality properties are improved by the extension of 10% to 15% of CSC. As a result of the extraordinary scratched 
territory and strength properties of CSC strong it might be used in strong structures. 

4. EXPERIMENTAL INVESTIGATION 

In this study M25 grade of concrete were designed as per IS  10262 - 2009 

4.1 Compressive Strength 

In this investigation M25 mix concrete is utilized to perform the test by weight basis with 25%, 35% and 45% of activated 
charcoal to the concrete. In this compression test compression force applied on the concrete cube specimen and the maximum 
compressive force that can bear without failure is determined. Compressive strength machine  (2000KN) conforming to as per 
IS 576-1959.  Size of steel cube moulds are 15cm×15cm×15cm was used. Concrete cube (150mm) on a universal testing 
machine are utilized for this compression test. The ingredients must be mixed properly with trowel in order to get uniform 
consistency without lumps. Inner sides of the mould must be rubbed with grease for easy removal of concrete cube. Three 
layer (15cm) of concrete placed in mould and compacted properly without formation of honeycombing. Compressive strength 
test can be done on 7, 14 and 28 days. . The load is applied on concrete cube at a rate of approximately 140kg/sq cm/min until 
the specimen failure. Final breakdown points were observed. Compressive strength of concrete determined by the ratio of 
maximum load  carried by specimen to top surface area of specimen.  

Table 4 Compressive strength for 3, 7, and 28 day for various mix proportions 

No of days 
cubes are 
tested 

                                  Avg. compressive strength N/MM² 
Conventional 
concrete 

25% of 
activated 
charcoal 

35% of activated  
charcoal 

45% of activated  
Charcoal 

    7th   day   16.95   11.2    19.3   12.6 
   14th day   21.9   23.5   24.4   20.1 
   28th day   25.60   27.85   31.27   29.40 
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Figure 1 compressive strength (N/mm2) different activated charcoal mixes 

4.2 Test on activated charcoal block 

The pollutant adsorbed by block 

Block 1  

            Initial weight of the block = 7.79 kg 

            Increase in weight of the block = 7.87kg 

Block 2 

             Initial weight of the block = 7.35kg 

             Increase in weight of block = 7.42kg 

Block3 

           Initial weight of the block = 7.6kg 

           Increase in weight of block = 8.23kg 

This increased weight of concrete reveals that pollutant adsorbed by this concrete cube. 

5. CONCLUTIONS 

In light of this trial examination we have inferred that material actuated charcoal has better adsorptive nature. 

Activated carbon is one of the most encouraging materials because of its structure, adsorption limit high mechanical strength 
good chemical stability and durability.  

Concrete with activated charcoal increased compressive strength of concrete. 
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The addition of a modest quantity of activated carbon considerably increased the adsorption of harmful gases.                                                                                                                                                                                 
Concrete cube with activated charcoal which are placed in polluted environment the weight of the concrete cubes increased 
from original weight of cubes.  

The activated charcoal block has ability to adsorb pollutant. Thus it very well may be utilized at wherever. Hence it can be used 
at any place. This type of block is also affordable and hence can be used generally. 
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