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ABSTRACT: Concrete, the second most utilized element after water all over 

the planet which accounts for 8 to 10% of absolute CO2 emanations is chiefly 

because of concrete. This propose to assess the capacity of ferrock to be 

utilized as one of the most outstanding conceivable substitute for concrete in 

concrete. It is iron based restricting compound which uses assortment of 

waste materials to frame a carbon negative structure material.In our current 

Examination, we are zeroing in particularly on control of fossil fuel 

byproducts what's more, energy utilizations. In this task a substitute material 

to solidify called ferrock is involving in various extents. At first the mortar 

3D shapes will project use ferrock components, for example, Iron residue, 

Fly debris, Lime powder, metakaolin and oxalic corrosive, were blended in 

various extents in the spot of concrete. The blends which accomplished most 

extreme compressive strength will be picked for the further tests. The chosen 

mixes of ferrock will be supplanted with the concrete in concrete, the tests, 

for example, mechanical and sturdiness will be completed by projecting solid 

shapes, chambers furthermore, radiates. In this task our fundamental point is 

to figure out carbonation profundity of ferrock concrete with the assistance 

of Phenophthalein. 

Keywords: Concrete, ferrock  , radiates

1. INTRODUCTION: 

Ferrock is an environmentally friendly construction material used as a cement substitute. It is 

created mostly from reused materials, for example, waste steel residue and silica from ground-

up glass. The steel dust responds with carbon dioxide to produce iron carbonate, which 

becomes ferrock after hardening. The hardening system happens when the combination of 

steel dust and silica is mixed with ferrous rock and water and exposed to a high concentration 

of carbon dioxide. The strength of ferrock is five times that of concrete produced using 

ordinary portland cement. It is additionally more adaptable and capable to withstand greater 

compression stresses due to seismic forces compared with conventional concrete. 
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1.1 Significance: Cement in concrete is that, the second most used entity when. Water in the 

world nowadays, is that the fourth largest supply of phylogenies carbon emissions. The worlds 

infatuation with this high carbon intensive material has full-grown to be real pandemic, 

because the accumulation of those emissions contributes to the growing threat of worldwide 

climatically catastrophe. Ferrock is associated with an iron-based binding compound that is 

manufactured from 95% of recycled materials that are tried to be less-expensive, stronger and 

additional versatile in its building applications than ordinary Portland cement. Ferrock in 

original type has 5 time’s additional compressive strength and flexures far before failure in 

comparison to manage the combination of control mix. For winding up the overall replacement 

of cement the most demand may be a 100% greenhouse emission atmosphere for curing. 

Furthermore, this building material uses compressed carbon dioxide to expedite the curing 

process and requires no added heat to catalyse its chemical reaction making it a carbon 

negative alternative to ordinary Portland cement. Ferrock is a binder that is a blend of iron 

oxide, fly ash, lime powder, metakaolin and oxalic acid. Oxalic acid act as a catalyst and on 

reaction with carbon dioxide and water produces iron carbonates, which is the hardest. Ferrock 

involves a curing process. Ferrock is thus a more promising eco-friendlier binding material in 

terms of its carbon negativity and in best usage ofthe waste. 

1.2 AIM OF WORK: This carbon-negative, iron-rich compound was presented in the mid 2000s 

and has not yet gained widespread popularity. A great harmless to the ecosystem choice to 

concrete, ferrock is made from by-products of other processes and has potential uses in the 

construction industry. The strength of ferrock is multiple times that of cement produced using 

conventional Portland concrete. It is likewise more adaptable. 

1.3 SCOPE OF WORK: LIFE-CYCLE ANALYSIS: Life-cycle Analysis (LCA) is an assessment 

strategy utilized for the assessment of environmental impacts related to advances, items or 

cycles. The proper construction of a LCA is characterized by the Worldwide Association for 

Standardization in ISO 14040 and comprises of three principal segments: goal and scope 

definition, inventory analysis, and impact analysis. 

1.4 OBJECTIVES: 

To determine the compressive strength of Ferrock  To determine the mechanical properties 

of ferrock cement concrete using water curing and carbon dioxide curing.  To determine 

durability properties of ferrock cement concrete using water curing and carbon dioxide curing. 

 To compare curing of ferrock cement concrete using water curing and carbon dioxide 

curing. 

 

2. Constituents of Ferrock: 

    IRON DUST: Iron dust is an industrial by-product that is produced as a result of producing 

steel from the steel plant. This waste material can be applied as partial replacement of sand in 

concrete. The aim of this study is to evaluate the suitability of using iron waste as a partial 

replacement of fine aggregate and to observe that iron waste leads to increase the compressive 

strength, and flexural strength of concrete, as used in certain proportions. 
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Fig.1: Iron Dust 

 

2.1. Properties of Iron Dust: 

Synthetic recipe - Fe2O3 

Thickness - 5.46 g/cc 

Sub-atomic Wt. - 162.73 

Iron substance - 64% 

Oxygen Content - 36% 

2.2. FLY ASH: Fly debris is produced by the consuming of coal in an electrostatic 

precipitator, a by result of modern coal. The cementitious properties of fly debris were 

found in late nineteenth hundred years and it has been broadly utilized in concrete 

production for more than 100 years. In UK , fly debris is provided as a different part 

for concrete and is added at the concrete at the blender. It by and large replaces 

somewhere in the range of 20 and 80 percent of the typical Portland concrete. 

 

Fig.2: Fly Ash 

2.3. PROPERTIES of FLY ASH: 

Mass Thickness - 1100-1200 Kg/m^3 

Explicit gravity - 2.07 

Fineness - 290 m^2/kg 

Variety - Light dark 

2.4. LIME POWDER: Limestone fillers are quite utilized as concrete substitution 

materials (concrete increases) As the way of behaving of new and solidified concrete 

relies upon the characteristic properties of fines, not a blithe supposed "filler impact" 
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the utilization of these side-effects requires a exhaustive portrayal Rheological issues 

might be tackled generally through admixtures and thickness specialists In Belgium,  

regular augmentations for substantial like fly remains what's more, impact heater slags 

are becoming intriguing. Limestone fillers are very plentiful and currently utilized in 

a few applications: they are really less expensive and less dirtying than concrete. These 

are the motivations behind why limestone fillers increase based composites were, 

explicitly for Self-Compacting Fix Mortars  and Self-Compacting Concrete The 

impacts of this material on new substantial properties a limiting materials. 

 

Fig. 3: Lime Powder 

2.4.1. PROPERTIES: 

Synthetic name: Calcium hydroxide 

Mass thickness : max, 500 kg/m^3 

Explicit gravity: 1.2-1.5 

2.5. METAKAOLINE: Metakaolin, otherwise called high responsive Metakaolin 

(HRM) is more frequently utilized in variety modern floor materials than primary 

cement. Strengthening cementitious materials (Scm's) are an unquestionable 

requirement to create elite execution concrete along with an expense effective 

substance admixture. Metakaolin one of the SCM's which can essentially work on the 

exhibition as well as strength of Portland concrete based. Metakaolin, otherwise called 

high responsive Metakaolin (HRM) is all the more frequently utilized in variety 

modern floor materials than underlying cement. There are a couple of uses of 

metakaolin concrete for underlying application. IS 456-2000 has suggested for use in 

working on the substantial properties. 

 

Fig. 4: Metakaolin 
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2.5.2. PROPERTIES of METAKAOLIN: 

Explicit surface: 8-15m^2/g 

Mean grain size : 2.54 

Explicit gravity: 2.5 

variety : white or dim 

2.6. OXALIC ACID: It is shown that an oxalate Stomach muscle (OAB) concrete 

cement can somewhat supplant PC concrete, for different applications. The strength 

gain of the OAB framework is essentially quicker, its intensity of response higher, its 

substance sturdiness higher however its warm toughness lower than PC frameworks. 

OAB concretes can effectively utilize oxalates created from caught CO2. 

 

Fig.5: Oxalic Acid 

2.6.1. PROPERTIES of OXALIC ACID: 

Equation : C2H2O4 

Molar mass : 90.03 g/mol 

Thickness : 1.9 g/cc 

Liquefying point : 462 - 464 Kelvin 

2.6.1.1. Cement: In this project work, 53 grade of Ordinary Portland Cement is used. As per 

the Indian Standard the different tests are done for the accuracy such as Fineness Test, 

Consistency Test, Specific Gravity, Intial and Final Setting time. 

2.6.1.2. Aggregate: Aggregate is one of the most important ingredient of the concrete which 

is responsible to provide the strength to the structure. To get the best result we used angular 

aggregate and as the Indian Codal Provisions we did the tests such Specific Gravity, Fineness 

modulus. Fine aggregate used is M Sand. Coarse aggregate of 20mm size is used. 

3. MIX DESIGN: 

India is a non-industrial nation and because of this reason different development work 

is going on. The principal material which is utilized as development work in India is 
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Concrete. Concrete is liable for the gigantic creation of carbon dioxide in the climate. 

This gigantic creation of carbon dioxide in the climate prompts the climate issues like 

air contamination, skin infection, respiratory issues, a dangerous atmospheric 

devation, environmental change and so forth. Green cement has no connection with 

the green tone. Green substantial means to safeguard the climate by involving the side-

effect in a helpful manner. 

Ferrock is made from squander steel dust (which would typically be tossed out) and 

silica from ground up glass, which when poured and upon response with carbon 

dioxide makes iron carbonate which ties carbon dioxide from the environment into the 

Ferrock. Ferrock are elastic in nature which prompts expansion in the compressive 

strength and solidness of the green cement. 

4. CASTING:  

Table 1: Mix proportions for 3 cubes 

   Contents 2% 4% 6% 8% 10% 

Feerock (gm) 100.3 200.98 300.68 400.99 501.69 

Ca(kg) 15.53 15.53 15.53 15.53 15.53 

Fa(kg) 9.51 9.51 9.51 9.51 9.51 

Cement (kgs) 4.91 4.81 4.71 4.61 4.51 

Water (lit) 2.5 2.5 2.5 2.5 2.5 
 

Table 2: Mix proportions for 2 cylinders 

   Contents       2% 4%  6% 8% 10% 

Feerock (gm) 104.6 209.6 314.3 419.1 524.2 

Ca(kg) 16.24 16.24 16.24 16.24 16.24 

Fa(kg) 9.94 9.94 9.94 9.94 9.94 

Cement (kgs) 5.13 5.03 4.92 4.82 4.71 

Water (lit) 2.62 2.62 2.62 2.62 2.62 

 

Table 3: Mix proportions for 2 beams 

   Contents   2% 4% 6% 8% 10% 

Feerock (gm) 311.54 620 864.01 1245.58 1558 

Ca(kg) 48.25 48.25 48.25 48.25 48.25 

Fa(kg) 29.56 29.56 29.56 29.56 29.56 

Cement (kgs) 15.27 14.95 14.64 14.33 14.00 

Water (lit) 7.79 7.79 7.79 7.79 7.79 
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Fig. 6: Mixing of concrete 

5. EXPERIMENTAL RESULTS AND DISCUSSIONS 

COMPRESSIVE STRENGTH: 

Table 4: Results of Compression Test 

MIX Compressive strength, MPa 

7 DAYS 14 DAYS 28 DAYS 

2% 19.4 19.6 20.3 

4% 18.3 18.7 21.9 

6% 17.47 18.8 27.6 

8% 17.3 20.2 23.7 

10% 16.65 17.09 22.67 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 1: shows the variation of compressive strength of various mixes at 7,14,28 

days 

From above graph, It has been observed that compressive strength upto mix 6% then it will 

decreases. Compressive strength for 28 days of mix -3(6%) is 27.6 N/mm2 which is maximum. 

Hence adding of ferrock with concrete is stronger than the ordinary concrete. 

SPLIT TENSILE STRENGTH: 

Table 5: Split tensile strength results 

MIX Split Tensile Strength, Mpa 

 14 days 28 days 
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2% 2.23 2.42 

4% 2.14 2.28 

6% 2.42 2.54 

8% 2.36 2.43 

10% 2.05 2.27 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 2: Split tensile strength for various mix proportions 

 

The highest strength is obtained by the mix (6%) at all ages. As per results the split 

tensile strength is increase in increase with age. From the table, it has been observed 

that splitting tensile strength for 28 days of mix ( 6% ) is having higher strength i.e., 

2.54 . Hence adding of ferrock with concrete is giving high strength than the ordinary 

concrete.  

CARBONATION TEST RESULTS: 

The conventional concrete block shows pink colour indications in the center part which 

indicates noncarbonated part. The Ferrock blocks have no traces of pink indication 

which implies that the Ferrock has absorbed carbon dioxide for its hardening process 

and it is completely carbonated. 

WATER PERMEABILITY TEST RESULTS: 

Table 6: Water permeability test results 

MIX Water permeability, 10-12 m/s 

 14 DAYS 28 DAYS 

2% 56 63 

4% 54 58 
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Graph 3: shows the variation of water permeability of various mixes at 14 and 

28 days. 

6. CONCLUSION: In view of the experimental out comes we obtained the best 

outcomes from 6%. So that inside the 6% of adding ferrock materials to the concrete, 

it acquires strength and durability than opc concrete. And furthermore it absorbs the 

carbon-dioxide (co2) from the air. The rate of emission of co2 because of concrete 

production in the industries is reduced. It is an eco-friendly concrete for the greenhouse 

construction of a structure. 

The compression test says that the FERROCK concrete more grounded than 

OPC, Utilization of these material prompts feasible advancement in development 

industry, To save the natural, FERROCK is the better halfway substance as substitution 

of concrete in concrete. 

From the experimental results, the ideal molarity (i.e., grams / litre) of oxalic 

acid ( catalyst ) is found to be 10 moles for the best way of behaving in compression.2.It 

is additionally found that the strength of Ferrock concrete is two times that of ordinary 

conventional concrete.3.From the carbonation test, it is clear that the ferrock blocks 

absorbs significant measure of CO2 from the atmosphere and it is completely 

carbonated, as well as it likewise diminishes how much CO2 discharged from the 

construction industry which is at present 70%.4.Ferrock, being Environmental friendly 

and every one of the unrefined components utilized are without any preparation, is an 

efficient concreting technology both in terms of strength and environmental efficiency. 

From the carbonation test, it is apparent that the ferrock blocks absorbs 

considerable amount of CO2 from the atmosphere and it is completely carbonated, as 
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well as it additionally reduces the amount of CO2 produced from the development 

industry which is currently 70%. 

7. SCOPE OF FUTURE WORK: 

• We can find how much co2 is consumed by utilizing better equipment 

• The durability performance of ferrock can be considered for investigation. 

• Further investigations can be done on different mix designs of ferrock. 

• Investigation can be done by using other suitable admixtures of ferrock such as 

byproducts of industries 
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