
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

International Journal of Advanced Research in 

Education and TechnologY (IJARETY) 

Volume 11, Issue 4, July-August 2024 

Impact Factor: 7.394 
 

 

www.ijarety.in editor.ijarety@gmail.com 

http://www.ijarety.in/
mailto:editor.ijarety@gmail.com


International Journal of Advanced Research in Education and TechnologY(IJARETY) 

                                         | ISSN: 2394-2975 | www.ijarety.in| | Impact Factor: 7.394| A Bi-Monthly, Double-Blind Peer Reviewed & Referred Journal | 

|| Volume 11, Issue 4, July-August 2024 || 

DOI:10.15680/IJARETY.2024.1104061 

IJARETY ©                                                                 |     An ISO 9001:2008 Certified Journal   |                                               1755 

 

 

Experimental Study of an Effect of Mixing Hypo-
Sludge Waste Material as a Partial Replacement of 

Cement on the Properties of Concrete 
 

Ritesh Kumar Rawani, Prof. Kamlesh Kumar Choudhary 

PG Student, Department of Civil Engineering, Saraswati Institute of Engineering & Technology, Jabalpur, India 

Assistant Professor, Department of Civil Engineering, Saraswati Institute of Engineering & Technology, Jabalpur, India 

 
ABSTRACT: Digital Hypo sludge is also known as paper industry waste. The process of manufacturing paper 
typically generates a lot of solid waste. Every year, a sizable portion of the local landfill is filled with this paper mill 
muck. It is crucial to turn these industrial wastes into viable building materials in order to lessen the problems with 
disposal and pollution that result from them. Sludge content varies from mill to mill. This hypo sludge has a low 
calcium content, a high calcium chloride content, and a low silica content. Because of the characteristics of silica and 
magnesium, hypo sludge behaves like cement. Thus, hypo sludge could be utilized in place of some cement. Thus, in 
pervious concrete, hypo sludge can be used in place of some of the cement. In this research work, hypo sludge has been 
used in place of (OPC) cement in the range of 10% ,15% ,20% , 25% ,30% 35% and 40% by weight of cement for 
water/cement ratios For seven, fourteen, and twenty-eight days, the compressive and flexural strengths of concrete were 
measured using these tests. Therefore, the investigation's goal is to examine how pervious concrete behaves when 
concrete is mixed with various amounts of hypo sludge. Test results have reflected, the compressive strength and 
flexural strength achieved up to 20% replacement of cement with hypo sludge will be optimum without effecting 
properties of fresh and hardened concrete.  
 
KEYWORDS: Hypo sludge, Compressive Strength, Flexural Strength, Eco-Friendly, Pervious Concrete, Industrial 
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I.INTRODUCTION 
 

Cloud A waste product gathered from the paper industry is called hypo sludge. Its chemical and physical properties 
have been studied and it is used to make concrete instead of cement. Natural resource-based building materials are 
becoming scarce and are the root of many environmental issues, including air pollution. It develops into a brand-new 
innovative substance that can be utilized to promote green technology. Because of the characteristics of silica and 
magnesium, it acts like cement. The silica and magnesium help the concrete set better. 
 
Source of Hypo Sludge: 
Most of the paper mills in India prepare bleach liquor (calcium hypochlorite) using lime and elemental chlorine. Six 
mills among eight mills are using ClO2 as bleaching agent either as partial substitution of elemental chlorine or in final 
stage of bleaching to attain desired brightness level. These mills are producing ClO2 with environmentally friendly 
process. Three mills among eight mills are still using calcium hypo chlorite in final stage for bleaching. Solid wastes 
generated during calcium hypo chlorite generation are called hypo sludge. Calcium hypo chlorite generation are called 
hypo sludge. 
 

II. OBJECTIVE OF RESEARCH 
 
1. The objective of research is to determine the performance and properties of concrete by mixing hypo-sludge 

material as a partial replacement for cement. 
2. To investigate the utilization of Hypo Sludge as Supplementary Cementitious Material (SCM) and influence of this 

hypo sludge on the Strength of concrete in form of Cube and Beam. 
3. To conduct laboratory tests on hypo-sludge material with different replacement levels of OPC cement. 
4. Research the properties of hypo-sludge material. 
5. Develop a mix design for M25 grade concrete using hypo-sludge material. 
6. Evaluate the performance of concrete Mix made with hypo-sludge material in terms of 7-, 14- and 28-Days 

compressive strength, flexural strength, and durability. 
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7. To evaluate the environmental benefits of using hypo-sludge material as a replacement for OPC cement. 
8. To investigate the feasibility and cost-effectiveness of using hypo-sludge material concrete to nominal concrete. 
9. Evaluation of Compressive and Flexural Strength of M25 Grade Mix Design Concrete with Hypo-Sludge Material 

as a Partial Replacement in 0%, 10%, 15%, 20%, 25%, 30%, 35%, and 40% of cement. 
 

III. MATERIALS AND PROPERTIES 
  
Ingredients of concrete 
1. Hypo Sludge, 
2. Cement 
3. Coarse Aggregate 
4. Fine Aggregate 
5. Water 
 
Hypo sludge 
One waste product that comes from the paper industry is hypo sludge. Hypo sludge acts like cement because of its 
silica and magnesium content. It's a great material for concrete binding chains. In certain places, the chains also pack 
uniformly to form a hard, solid crystalline region that gives the bundle chains even more strength and stability.  
 
Cement 
Cement is a material that exhibits sticky and sticky properties that help keep aggregates together to form a concrete 
mass when combined with water . At the same time, it is hydraulic cement because it has an adhesive property in the 
exothermic hydration process and creates a water-resistant material. 
  
Water 
Water is the most important material in concrete. In the specific matrix it performs the following roles 
1. Gives cement adhesion. The quality, quantity, stability and speed of formation of the adhesive material that 

connects the aggregates depend on the quality and quantity of the water added. 
2. It also controls the workability of concrete.  
3. The mechanical properties of hardened concrete in terms of pressure, flexural strength and toughness also depend 

on the hydration products and the water content of the cement. 
4. The plasticity of concrete depends on the water content. 
5. It is also necessary for water to cure hardened concrete to help the concrete achieve the required strength. 
  
Fine aggregate 
Normal sand is commonly used as fine aggregate. In some cases, stone crusher dust or quarry dust is also used as fine 
aggregate. This contributes to most of the concrete matrix. As fine aggregate, you can use natural and artificial sand. 
Roles of sand in a concrete matrix: 
1. Fills the empty space between large aggregates. 
2. It has a good contribution to the workability of concrete. 
3. It reduces various forms of cracks in concrete. 
4. It also reduces concrete shrinkage during the drying process. 
5. Accelerates the hardening process of concrete. 
6. Helps in the formation of silicates, which are an important part of hardened concrete. 
 
Coarse Aggregate 
Normally it comprises of squashed stone, for example, rock. Now and then rock or broken blocks are additionally 
utilized as coarse total. Huge totals possess the vast majority of the solid framework and add to the weight and quality 
of solidified cement. There are various sorts of coarse totals. A few kinds of coarse totals are generally utilized:  
 
Granite chips 
Aggregates prepared by compressing forcefully a natural stone or quarry. These types of aggregates are used in 
foundations. There are two types of gravel aggregates. 
 
 
 
 

http://www.ijarety.in/


International Journal of Advanced Research in Education and TechnologY(IJARETY) 

                                         | ISSN: 2394-2975 | www.ijarety.in| | Impact Factor: 7.394| A Bi-Monthly, Double-Blind Peer Reviewed & Referred Journal | 

|| Volume 11, Issue 4, July-August 2024 || 

DOI:10.15680/IJARETY.2024.1104061 

IJARETY ©                                                                 |     An ISO 9001:2008 Certified Journal   |                                               1757 

 

 

Chemical Admixture 
The common type of admixtures is as follows. Accelerators speed up the hydration of the concrete. Typical material 
used are CaCl₂, Ca (NO₃) ₂ and NaNO₃. However, use of chlorides may cause corrosion in steel reinforcing and is 
prohibited in some countries, so that nitrates may be favored. 
 

IV. METHODOLOGY 
 

To look into the use of hypo sludge as an additional cementitious material (SCM) and how it affects the strength of 
concrete in cube and beam forms. To carry out laboratory experiments using hypo-sludge material and various OPC 
cement replacement amounts.  Examine the hypo-sludge material's characteristics. Create a mix design with hypo-
sludge material for concrete of M25 grade. Examine the compressive strength, flexural strength, and durability of a 
concrete mix that contains hypo-sludge material after 7, 14, and 28 days. To assess the advantages for the environment 
of substituting hypo-sludge material for OPC cement.  To look into whether employing hypo-sludge material concrete 
instead of nominal concrete is feasible and economical. 
 

V. RESULT AND DISCUSSION 
 

5.1Mix proportion M25 Grade of Concrete    
 

Table 1: Mix proportion by (Saturated surface dry) mass 
 

Cement Fine aggregate Coarse aggregate 20 mm (60%)+10 mm (40%) 

370 Kgs 692 Kgs 1164 Kgs (698.4 Kgs +465.6 Kgs) 

1 1.87 3.09 

 
Table 2: The Final Trial Batches of Hypo Sludge 

(HS) % of Concrete M25 
 

Mix 
Code 

Cement 
% 

Hypo 
Sludge 

% 

Fine 
Aggregate 

% 

Coarse 
Aggregate 

% 

M-0 100 0 100 100 

HS-1 90 10 100 100 

HS-2 85 15 100 100 

HS-3 80 20 100 100 

HS-4 75 25 100 100 

HS-5 70 30 100 100 

HS-6 65 35 100 100 

HS-7 60 40 100 100 
 

Table 3: The Final Trial Batches of Hypo Sludge (HS) 
in Kg of Concrete M25 

 

Mix 
Code 

Cement 
(kg/m3) 

Hypo 
Sludge 
(kg/m3) 

Fine 
Aggregate 

(kg/m3) 

Coarse 
Aggregate 

(kg/m3) 
M-0 370 0 692 1164 
HS-1 333 37 692 1157 
HS-2 314.5 55.5 692 1157 
HS-3 296 74 692 1157 
HS-4 277.5 92.5 692 1157 
HS-5 259 111 692 1157 

HS-6 240.5 129.5 692 1157 

HS-7 222 148 692 1157 
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5.2Experiment Work Fresh Concrete by Slump Cone Test 

 
5.3 Compressive Strength of Concrete (IS: 516-1959) 
 
Compressive strength in N/mm² at 7 days 
 

Table No. 5 : Compressive strength in N/mm² at 7 
days 

Mix Code 
Compressive 

strength in N/mm² 
at 7 days 

% Increase in 
strength at 7 

days 

M-0 20.54 0 

HS-1 20.9 1.75 

HS-2 21.25 3.46 

HS-3 23.54 14.61 

HS-4 22.35 8.81 

HS-5 24.3 18.31 

HS-6 23.55 14.65 

HS-7 22.5 9.54 
 

Graph 2:  Compressive strength in N/mm² at 7 days 

 
Compressive strength in N/mm² at 14 days 
 

Table  6 : Compressive strength in N/mm² at 14days 

Mix Code 
Compressive 

strength in N/mm² 
at 7 days 

% Increase in 
strength at 7 

days 

M-0 26.86 0 

HS-1 27.9 3.87 

HS-2 28.25 5.17 

HS-3 29.95 11.5 

HS-4 30.25 12.62 

HS-5 31.55 17.46 
HS-6 30.75 14.48 

HS-7 29.95 11.5 
 

Graph 3:  Compressive strength in N/mm² at 14 days 
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Table 4:  Slump Cone Test 

Mix design codes Slump cone test in mm. 

M-0 (normal concrete) 77 

HS-1 79 

HS-2 80 

HS-3 81 

HS-4 83 

HS-5 85 

HS-6 84 

HS-7 82 
 

 
Graph 1:  Slump Cone Test 
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Compressive strength in N/mm² at 28 days 

 
Table  7 : Compressive strength in N/mm² at 28 days 

Mix Code 
Compressive 

strength in N/mm² 
at 7 days 

% Increase in 
strength at 7 

days 

M-0 31.40 0.00 

HS-1 32.20 2.55 

HS-2 33.55 6.85 

HS-3 34.65 10.35 

HS-4 35.15 11.94 

HS-5 35.85 14.17 

HS-6 34.55 10.03 

HS-7 33.95 8.12 

  Graph 4:  Compressive strength in N/mm² at 28 days 
 
5.4 Flexural Strength 

 
Flexural strength in N/mm² at 28 days 
 

Table  8 : Flexural strength in N/mm² at 28 days 

Mix Code 
Flexural strength in 
N/mm² at 28 days 

% Increase in 
strength at 28 

days 

M-0 5.150 0.000 

HS-B1 5.300 2.910 

HS-B2 5.450 5.830 

HS-B3 5.510 6.990 

HS-B4 5.800 12.621 

HS-B5 6.550 27.184 
HS-B6 6.150 19.417 

HS-B7 5.850 13.592 
 

Graph 5:  Flexural strength in N/mm² at 7 days 
 

VI.CONCLUSION  
 

1. The concrete mix made using Hypo Sludge as partial replacement of Cement showed good workability and 
Fluidity similar to normal concrete mixes. 

2. The workability of concrete increased with the addition of Hypo Sludge as partial replacement of Cement.  
Mix design codes    Slump cone test in mm. 
H-5 (Multi Blended Concrete)   85mm 
3. The compressive strength of concrete increased with the addition of Hypo Sludge as partial replacement of 

Cement. (at 7 days,14 days, and 28 days). 
Mechanical Properties  Days Mix design strength (N/mm2) %  Increase in strength  
Compressive strength (N/mm2) 7 days M-0  20.54   0.00% 
of conventional   14 days M-0  28.86   0.00% 
concrete at     28 days M-0  31.40   0.00% 
 
Compressive strength (N/mm2) of  7 days HS-5  24.3   18.31% 
addition of HS  in Mix concrete at  14 days HS-5  31.55   17.46% 
     28 days HS-5  35.85   14.17% 
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4. The flexural strength of concrete increased with the addition of Hypo Sludge as partial replacement of sand.  
Mechanical Properties Days  Mix design strength (N/mm2) %  Increase in strength  
flexural strength (N/mm2) 
of conventional concrete at 28 days  M-0  5.150    0.000% 
flexural strength (N/mm2)  
of addition of  HS in Mix  
concrete at    28 days  HS-B5  6.550    27.184% 
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