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ABSTRACT

To develop durable concrete using new supplementary cement material (SCM) like lime mud, which is generated in
white cement industry when the whit is produced. It was partially replaced with Ordinary Portland Cement (OPC).
The investigated properties of concrete include compressive strength, which keep the supplementary cement
material (SCM) in view of the optimal percentage of industrial waste slurry. Also compare the cost of mud based
concrete with traditional concrete. In this work, the M20 grade was developed and the test results indicated that the
use of lime sludge with cement in concrete improved the mechanical properties and performance of concrete at cost
economical.
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INTRODUCTION

Energy plays an important role in the era of developing countries like India. Therefore, it is essential to save energy
and earn carbon credit for the betterment of mankind. The use of these by-products offers environmental advantages
like diversion of the material from the waste streams [1], reduction of the energy used in processing virgin materials,
usage of virgin materials, and the decrease in pollution to produce Ordinary Portland Cement (OPC), we use earth
resources like limestone. During the manufacturing of one ton of OPC, an equal amount of carbon dioxide is
released into the atmosphere which is harmful to the environment. So there is a need to choose an alternative. In
urban cities, solid waste management is one of the most challenging issues, which is a serious pollution problem due
to the generation of huge quantities of solid waste.

Also, the cost of cement is also steadily increasing day by day. So, there is a great need to use industrial waste
products in an appropriate manner to reduce the cost and environmental problems [2]. Many research organizations
are doing extensive work on waste materials concerning the viability and environmental suitability. Industrial waste
i.e. slurry produced during the manufacturing of white cement [3] is a major economic and environmental problem
for the white cement and board industry. Calcium carbonate behaves like cement because of silica and magnesium
properties. These two weaknesses have limited their use. The only industry which can consume a large amount of
slurry is the Construction Industry [4]. The efforts therefore should be made to utilize industrial waste slurry in the
Construction Industry including Cement Mortar and Cement Concrete. Some researchers have in the cement Mortar
and Cement Concrete [5] used some amount of cement replaced by industrial waste slurry successfully.
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METHODOLOGY
Materials Used
Various materials used in this investigation are-
Cement-Ordinary Portland Cement (OPC) 43-grade cement confirms IS: 12269 was used in this investigation.
Some tests such as working capacity, initial setting time (30 minutes), specific gravity (3.15) and reducing cement
fineness were corrected [6].
Fine aggregates- River sand for 1S 383, this experimental program Zone 2 sand has been used for the right set of
2.72.
Coarse Aggregates- Machine crush granite verifying 1S 383 and IS 2386 has been used in this experimental
programof coarse aggregates. Gravity is 2.82.
Water- Water with pH value of 6.5 - 8 was used in this investigation.
Calcium Carbonate Slurry- While producing white cement, various wastes comes out from different processes in
the white cement industries. The initial waste from the white cement industry is designated as calcium carbonate
slurry [7]. Calcium carbonate slurrycontains low calcium, maximum calcium chloride, and a minimum amount of
silica. Lime mud behaves like cement due to silica and magnesium properties [8]. This improves the setting of silica
concrete.

Figure 1 Calcium carbonate

Table 1 Physical Properties of calcium carbonate slurry

S. No. Property Result
1 Color White
2 Texture Powdered
3 Taste Taste less
4 Solubility in water Non soluble

Experimental investigation
This research work attempts to produce durable concrete using Calcium carbonate slurry. The percentage of
Calcium carbonate slurry is replaced with 10%, 20%, and 30% OPC and the mechanical properties are detected. In
this case, ordinary Portland cement material is taken as 250 kg/m? to find better properties of sludge. The mix design
made as per IS standard and follow the procedure given in IS 456-2000. Concrete is poured into molds. Ensure that
the top surface is well finished and cube molds (150 mm x 150 mm x 150 mm), cylindrical molds (150 mm x300
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mm) and prism molds (500 mm x 100 mm x 100 mm) Samples Size Casted specimens are dismantled after 24 hours
and placed in separate curing arrangements. Samples were cured in water for 7 days and 28 days.

Compressive Strength Cement Mortar 1:3 (Partially Replacing Sand)

IS: 516-1959 Compression test Bureau of Indian Standards, New Delhi & MSME standard cement Mortar 1:3
(Mixing Calcium carbonate slurry 10%, 20%, 30%) replacing sand. Testing the Mortar cubes on CTM
(Compression Testing Machine) after curing of 7 days at room temperature (150C+50°C) Testing of Cubes by CTM,
failure plane creating Twin cones Observation Compressive Strength Cement mortar 1:3 with Calcium Carbonate
after 7 days curing.

Table 2 Cement Mortar slurry mixed cube 7 days test

S.No. Specimen/ Design | Cement Sand (wt) | Industrial waste calcium | Load KN | Strength
Mix (wt) gms | gms carbonate slurry  (wt) N/mm?
gms

1 0% Slurry mix 184.66 554 0 25 5.10
2 5% Slurry mix 184.66 536.3 27.7 30 6.12
3 10% Slurry mix 184.66 498.6 55.4 35 7.7
4 15% Slurry mix 184.66 470.9 83.1 35 7.7
5 20% Slurry mix 184.66 443.2 110.8 40 8.16
6 25% Slurry mix 184.66 4155 138.5 35 7.7
7 30% Slurry mix 184.66 387.8 166.2 25 5.10

Because the strength of Mortar cubes reducing further 30% so test was conducted only for the 30% Calcium
Carbonate replacing sand.

Table 3 Cement Mortar cube slurry mixed 28 days test

S.No. | Specimen/ Design | Cement Sand (wt) Industrial waste Load KN Strength
Mix (wt) gms gms calcium carbonate N/mm?
slurry (wt) gms

1 0% Slurry mix 184.66 554 0 100 20.41

2 5% Slurry mix 184.66 526 21.7 105 21.43

3 10% Slurry mix 184.66 499 55.4 115 23.47

4 15% Slurry mix 184.66 471 83.1 120 24.49

5 20% Slurry mix 184.66 443 110.8 125 25.51

6 25% Slurry mix 184.66 416 138.5 105 21.4

7 30% Slurry mix 184.66 388 166.2 95 19.9

Because the strength of Mortar cubes reducing further so test was conducted only for the 330% Calcium Carbonate
slurry replacing sand.
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Compressive Strength M20 Cement Concrete (Partially Replacing Sand)
Cement Concrete M20 (Mixing Calcium carbonate slurry 5%, 10%, 15%, 20%, 25%, and 30%) with water cement

ratio 0.65 and curing for 7 days Observation table for Cement Concrete cube test 7 days curing.
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Table 4 Compression test Average values of 1:1.5:3Cement Concrete 7 days curing

S.No | Specimen/Design | Cement (wt) Sand(wt) Concrete(wt) Slurry(wt) Load Strength
mix ams gms gms gms KN N/mm2
1 0% Slurry mix 1842 3685 7370 0 481 21.37
2 5% Slurry mix 1842 3501 7370 184 492 21.86
3 10% Slurry mix 1842 3317 7370 368 503 22.35
4 15% Slurry mix 1842 3133 7370 552 513 22.80
5 20% Slurry mix 1842 2949 7370 736 527 23.42
6 25% Slurry mix 1842 2765 7370 920 508 22.57
7 30% Slurry mix 1842 2581 7370 1104 488 21.68
Strength N/mm? vs slurry percentage
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Figure 2Graph between strength after 7 days and slurry percentage
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Table 5 1:1.5:3 Cement Concrete Compressive strength (Slurry Mix) 28 days curing

S.No | Specimen/Desig | Cement (wt) | Sand(wt) Concrete(wt) Slurry(wt) Load Strength
n mix ams gms gms gms KN N/mm2
1 0% Slurry mix 1842 3685 7370 0 510.08 | 22.67
2 5% Slurry mix 1842 3501 7370 184 600.08 | 26.67
3 10% Slurry mix | 1842 3317 7370 368 679.95 | 30.22
4 15% Slurry mix | 1842 3133 7370 552 700.20 | 31.12
5 20% Slurry mix | 1842 2949 7370 736 77490 | 34.44
6 25% Slurry mix | 1842 2765 7370 920 568.80 | 25.28
7 30% Slurry mix | 1842 2581 7370 1104 480.15 | 21.34

Strength N/mm? vs slurry percentage
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Figure 3Graph between strength after 28 days and slurry percentage

CONCLUSION

Maximum compressive strength after 7 days curing of the cement concrete cubes mixed with 20% calcium
carbonate slurry is 23.42 MPa. Strength of control is 21.37 MPa and equivalent strength at 30% replacement is
21.33MPa. Maximum compressive strength of the cement concrete cubes after 28 days curing mixed with 20%
calcium carbonate slurry is 34.44 MPa and for 30% replacement of fine aggregate by calcium carbonate slurry is
21.34 MPa. Beyond 30% replacement of calcium carbonate slurry strength reduces. Calcium carbonate slurry may
be utilized in construction industry. It can be used partially replacing the fine aggregate in Cement Mortar and
Cement Concrete up to 30%. As well as can be utilized as curing aid and finishing material (Marble paste and White
wash) further research is required for making code of conduct.

Marble industry in India is biggest in world and about 80% marble is produced in India of world total production.
Calcium carbonate slurry is also produced accordingly. Hazards of calcium carbonate slurry are severe in same
percentage. So it is required to consume the waste in construction works such as in cement mortar and cement
concrete, may be used to produce cement mortar and cement concrete items as well as civil construction works. So it
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is required to make an IS: code of conduct for calcium carbonate slurry like fly ash. Each and every property is
needed to work out with detailed study and lot of experimental work.
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