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Abstract - About 9% of the world's greenhouse gas emissions 

come from the cement industry, and India produces 420 million 

tonnes of industrial waste annually through chemical processes. 

To lessen the issue of paper waste disposal and cement making, 

In the field of building, alternative binders must be developed. In 

light of economic, environmental, and technological 

considerations, using industrial waste materials as 

Supplementary Cementitious Material (SCM) in concrete is a 

crucial aspect. In this study, paper waste (also known as hypo 

sludge) is used as a partial replacement for cement. It is crucial 

to create lucrative construction materials from hypo sludge. It 

aims to produce lightweight, inexpensive concrete using 

byproducts of the paper industry. It has been noted that 

replacing cement in any proportion reduces the flexural strength 

of concrete and postpones the hardening process.A piece of road 

pavement is constructed using the distinctive flexural strengths 

of various hypo sludge concretes. The strength and other 

attributes of building materials based on wastes like 

phosphogypsum, fluorogypsum, hypo-sludge, and red mud are 

adversely affected by the presence of toxic contaminants. to 

lessen the issues with pollution and disposal caused by these 

industrial wastes. Making lucrative building materials from 

them is of utmost importance. This study focuses on an 

experimental investigation of concrete strength and the ideal 

replacement percentage. 
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1.INTRODUCTION  
Paper waste, often known as "hypo sludge," comes from the 

paper and board sector. Paper waste is thought to make up 0.7% 

of all urban waste created in India. For the paper industry, paper 

sludge is a significant economic and environmental issue. There 

are both strong and weak fibres in paper sludge. Weak waste 

fibres are transferred to the disposal location, while strong waste 

fibres are taken to the recycling facility to generate recycled 

paper. Because of this disposal, there is a serious issue with soil, 

water, and air pollution. Paper trash acts like cement due to the 

presence of silica and magnesium, which shortens the setting 

time of cement and helps to lessen the disposal issue. Hypo 

sludge was first introduced as artificial pozzolana with a small 

amount of silica, magnesium, and a sizable amount of lime, the 

primary component of cement. 

Saving energy and obtaining carbon credits are crucial for the 

advancement of humanity. Manufacturers need natural resources 

like limestone and other things to make 1 t of ordinary portland 

cement, and during production, a corresponding amount of 

carbon dioxide is emitted into the atmosphere, which is bad for 

the environment. In the modern era of developing nations like 

India, energy is crucial. Energy and the environment can be 

conserved by using industrial waste (hypo sludge) to make 

building materials like cement and generating carbon 

credits.Some industries burn their waste, which adds to our 

serious concerns about air pollution. In order to solve the 

disposal and environmental problems, it is essential to produce 

profitable construction materials from these industrial wastes. In 

light of this, studies were carried out to produce inexpensive 

concrete by mixing different cement-to-hypo sludge ratios. Solid 

waste is produced in large quantities as a result of the paper 

industry. Only so many times can paper fibres be recycled 

before they become too short or weak to be used to make high-

quality paper. 

2. LITERATURE REVIEW 

VAISHALI SHRIVASTAVA, RAJEEV SINGH PARIHAR , 
ABHAY KUMAR JHA : Sep. 2022 

The increasing amount of wastes is a concerning reality that has 
arose the sustainability issues for the environment. Large amount 
of hypo sludge (from paper mill industry). Are generated around 
300 million tons annually. Their disposal generally by landfills 
leads to environmental pollution. Also, the production of cement 
accounts the global warming by releasing carbon dioxide. The 
present project work is directed towards developing low cost 
concrete from paper industry waste. It is carried out with M30 
grade concrete with W/c ratio of 0.45 as a control specimen and 
hypo sludge is replaced in different %ages such as 10%, 20%, 
and 30% by weight of cement. Cubes of 150mm x 150mm size 
and Cylinders of 100mm dia and 200mm height, are casted for 
conventional concrete and RPH (Replacement of hypo sludge by 
weight of cement) test specimen respectively. Test was 
conducted to study the mechanical properties of concrete, such as 
compressive strength and split tensile strength. The curing period 
should be 7, 14, 21 and 28 days. Keywords: cement, hypo sludge, 
M30 grade concrete, Compressive strength, Workability, Split 
tensile Strength. 

Sunil B , Megha Yadav :April 2022 

Paper production often produces a large amount of solid waste. 
The rapid increase in construction activities leads to a severe 
shortage of common building materials such as cement, fine 
aggregate and solid aggregate. Many synthetic pozzolons are 
obtained by research such as fly ash, blast furnace slag, silica 
fume, rice husk ash, etc. Apart from this recent research has 
shown that waste from paper mills has a pozzolanic material 
called hypo sludge. . Hypo sludge contains low calcium and a 
small amount of silica and behaves like cement. This study was 
designed to investigate the feasibility of using hypo sludge as a 
cement mortar and to assess the mechanical properties of the 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 07 Issue: 06 | June - 2023                                SJIF Rating: 8.176                                 ISSN: 2582-3930                                                                                                                                               

 

© 2023, IJSREM      | www.ijsrem.com                                                                                                                      |        Page 2 

concrete and bond strength using hypo sludge in cement mortar 
and to find other ways to improve strength and reduce cube costs 
using paper. Industrial waste hypo sludge.Test experiments were 
performed using the use of hypo sludge as cement in flexible 
mud ranging from 0-50% in two different proportions 1: 3 and 1: 
6 in terms of strength. Tests were performed with hypo-mud mud 
on the outside and on the outside and were shown showing 
positive strength. Key Words: Hypo sludge, mortar, pozzolonas, 
cement, cement mortar. 

Rapuru raghu , k.mallikharjuna rao : dec. 2021 The The 
global cement industry contributes about 9% of greenhouse gas 
emission to the earth’s atmosphere and industrial wastes are 
being produced by 420 million tonnes per annum by chemical 
process in India. In order to reduce cement manufacturing and 
disposal problem of paper waste, there is a need to develop 
alternative binders in construction field. Utilization of industrial 
waste products as Supplementary Cementitious Material (SCM) 
in concrete is very important aspect in view of economic, 
environmental and technical reasons. This work examines by 
using paper waste (hypo sludge) as partial replacement of cement 
& it is most essential to develop profitable building materials 
from hypo sludge. It is directed towards developing low cost 
concrete and light weight concrete from paper industry waste. 
The use of hypo sludge in concrete. These tests were carried out 
to evaluate the mechanical properties like compressive strength 
and spilt tensile strength and flexural strength up to 7 days, 14 
days and 28 days. In this work, M25 grade concrete was 
developed by replacing cement via 10%,15%,20%,25% and 30% 
of hypo sludge.. 

Hepzibah A, Ranjith Kumar M G  : March 2019 

The global consciousness of creating a less polluted world and 
the best utilization of waste is gaining momentum. Many efforts 
are taken to reduce the production of CO2 that plays a major role 
in the environmental pollution. There are lots of environmental 
impacts of cement in our ecology. Cement industry creating 
environmental problem by emission of CO2 during 
manufacturing of cement. One solution to this crisis lies in 
recycling waste into useful products to replace the natural/ 
commercial products which will reduce the economic and 
environmental problem of waste disposal and also the reduce the 
depletion of natural resources. The best practical way of 
recycling these wastes is to use in civil engineering constructions. 
In this project ecofriendly cement may be obtained by certain low 
cost waste material. Such waste material like hypo sludge is 
produced from paper industry. In this project, hypo sludge is used 
in M30 grade of concrete by replacing cement 
10%,15%,20%,25% and 30% by weight and compare with 
conventional M30 grade of concrete. Due to high alkalinity of 
concrete, it has always been susceptible to acid attack. This study 
represents the strength and durability properties of hypo sludge 
concrete. 

M.Tamilselvi, A.K.Dasarathy, and S.Ponkumar Ilango : Nov. 
2018 

The present investigations have been taken up for assessing the 
hypo sludge in concrete. Importance has been given to the 
strength and deformation behavior of hypo sludge in concrete. 
This paper presents the results of an experimental study carried 
out on four different proportions (10%, 20%, 30% and 40%) on 
hypo sludge by cement in concrete. The cubes, cylinders, prisms 
were tested under compressive testing machine. Hypo sludge in 

concrete beams, 150 mm ×150 mm × 700 mm in size, were tested 
under single point loading. The results presented that the 
compressive, split tensile and flexural properties of concrete 
matrix are meaningfully improved by the addition 20% on of 
hypo sludge by cement in concrete. 

Santosh Ahirwar, Dr. Rajeev Chandak : 2018 

More than 300 million tonnes of industrial waste are produced 
per annum in India mainly by chemical and industrial waste. 
Hypo sludge is a type of waste obtained by paper production 
industries. Disposal of this waste become huge difficult. It means 
that the broken, low quality paper fibers are separated out to 
become waste sludge. This paper mill sludge consumes a large 
percentage of local landfill space for each and every year. To 
reduce disposal and pollution problems emanating from these 
industrial wastes, it is most essential to develop profitable 
building materials from them. Keeping this in view, large 
quantity of national and international references are studied and 
based on these the state of art of the research and investigations 
on the production of low cost concrete by blending various ratios 
of cement with hypo sludge is presented in this paper. Concrete 
specimens were prepared with 7.5%, 10%, 12.5% and 15% hypo 
sludge as a replacement of cement weight, The most important 
mechanical property of concrete is compressive strength and it is 
evaluated on 150X150X150 mm cubes by The compressive 
strength is obtained for 28 day strength and results are analyses 
Index Terms— hypo sludge, Ordinary Portland cement (O.P.C.), 
Compressive strength. 

Shakir Ahmad, Muhammad Mannal Kaleem, Muhammad 
Bilal Zahid,  Muhammad Usman : June 2017   

For a greener and sustainable future we have to develop 
innovative ways to save fuel and mitigate carbon footprints 
therefore develop alternative ways by which building materials 
can be modified To produce low cost concrete by blending 
various ratios of cement with hypo sludge & to reduce disposal 
and pollution problems due to hypo sludge it is most essential to 
develop profitable building materials from hypo sludge. The 
cement has been replaced by waste paper sludge accordingly in 
the range of 0% (without Hypo sludge), 7.5%, 10%, & 15% by 
weight. Concrete mixtures were produced, tested and compared 
in terms of strength with the conventional concrete. These tests 
were carried out to evaluate the mechanical properties like 
compressive strength of 3, 7 up to 28 days. For workability we 
use more water cement ratio for maintain the workability with 
increase the percentage of hypo sludge because hypo sludge 
absorb the water and also crush the hypo sludge up to that it pass 
through the 40 no. sieve for maintain the workability of concrete. 
We casted 45 cubes total, 9 cubes for each trial. As a result, the 
compressive increased to 10% addition of hypo sludge and 
further increased in hypo sludge reduces the strengths gradually.  

G.Nagendha Reddy , SK .Subhan Alisha , K.Suseela , 
S.Neeraja : Mar 2017 

This investigation is focused on the evaluation of strength of 
concrete specimen in which ordinary Portland cement is partially 
replaced by hypo sludge and fine aggregate by manufactured 
sand. In addition to that the specimens were also tested for fire 
resistance. In this investigation cement is replaced by 20 percent 
of hypo sludge and fine aggregate by manufactured sand at 75 
percent replacement. The tests were carried out to evaluate the 
mechanical properties like compressive strength and split tensile 
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strength at 7 days and 28 days for the concrete mix M35 in which 
cement replaced by hypo sludge via 5%, 10%, 15%, and 20% and 
at the same time for the concrete mix M35 in which cement is 
replaced by hypo sludge via 5%, 10%, 15% and 20% and fine 
aggregate by manufactured sand via 15%, 30%, 45%, 60% and 
75%. Keywords: Hypo waste, compressive and split tensile test 
and elevated temperatures, m35 grade, manufactured sand. 

Priya  ,Hepzibah  ,Indhuja  ,Madhavan  ,Manikandan : 

March 2017 

The global cement industry contributes about 9% of greenhouse 

gas emission to the earth’s atmosphere and industrial wastes are 

being produced by 420 million tonnes per annum by chemical 

process in India. In order to reduce cement manufacturing and 

disposal problem of paper waste, there is a need to develop 

alternative binders in construction field. Utilization of industrial 

waste products as Supplementary Cementitious Material(SCM) 

in concrete is very important aspect in view of economic, 

environmental and technical reasons. This work examines by 

using paper waste (hypo sludge) as partial replacement of cement 

& it is most essential to develop profitable building materials 

from hypo sludge. It is directed towards developing low cost 

concrete and light weight concrete from paper industry waste. 

The use of hypo sludge in concrete formulations as SCM was 

tested as an alternative traditional concrete. These tests were 

carried out to evaluate the mechanical properties like 

compressive strength and spilt tensile strength up to 7 days and 

28 days. In this work,M30 grade concrete was developed by 

replacing cement via 10%,15%,20%,25% and 30% of hypo 

sludge. The strength on concrete made with hypo sludge are 

compared with normal concrete. Keywords: Cement, hypo 

sludge,M30 grade concrete, compressive strength, spilt tensile 

strength. 

VVS.Sarma, P.V.Rambabu,Dr.N.C.Anil : May 2016 

This paper summarizes the research work on the properties of 

hypo sludge when used as partial replacement for Ordinary 

Portland Cement (OPC) in concrete. OPC was replaced with 

hypo sludge by weight at 0%, 5%, 10%, 15%, 20% and 25%. 0% 

replacement served as the control. Compacting factor test was 

carried out on fresh concrete while Compressive Strength test 

was carried out on hardened 150mm concrete cubes after 7, 14 

and 28 days curing in water. The results revealed that the 

Compacting factor decreased as the percentage replacement of 

OPC with hypo sludge increased. The compressive strength of 

the hardened concrete also decreased with increasing OPC 

replacement with hypo sludge. It is recommended that further 

studies be carried out to gather more facts about the suitability of 

partial replacement of OPC with hypo sludge in concrete. 

Keywords: Concrete, hypo sludge, Compacting factor, 

Compressive strength. 

 

3. MATERIALS USED 
3.1  Hypo Sludge  

Hypo sludge is one of the by-products of the paper industry. 
Utilising these byproducts has positive effects on the 
environment since it diverts waste from landfills, uses less energy 
to process virgin resources, and lessens pollution. With an annual 
production of more than 300 million tonnes, India is a resourceful 
nation in terms of the generation of industrial waste, despite a 
rapid increase in the previous three to four years. Utilisation, 

however, is still below 20%. People can easily find consistently 
high-quality Hypo sludge, and they are aware of the advantages 
of using it in concrete.   

 

Figure 01 Hypo Sludge 

3.2 Cement  

Limestone and clay that have been calcined are ground into a 
very fine, grey powder to create cement. One of the binding 
agents used in this project is cement. The other ingredients are 
joined together by a paste made of cement and water. It is being 
utilized Ordinary Portland Cement (53 grade) in accordance with 
IS:8112-1989.On cement, numerous tests were carried out. 

 
Figure 02 Cement 

3.3 Fine aggregate 

Throughout the project, clean river sand with a maximum size of 
4.75 mm that complied with Zone I of IS 383-1970 was used as 
fine aggregate. Sand is a naturally occurring granular substance 
made up of small pieces of rock and mineral. According to 
IS:2386, tests are conducted on the physical characteristics of 
fine aggregate, such as specific gravity, fineness modulus, and 
water absorption. 

 

                       Figure 03 fine aggregate or sand 

Sand or fine aggregate is defined as any particle that can pass 
through a 10-mm IS sieve. The most extensively utilised fine 
aggregate is unquestionably natural sand, however where sand is 
not economically possible, fine stone and gravel crushing may be 
used in its place. Sand can further be further classified into fine, 
medium, and coarse categories based on its fineness modulus 
(FM), as shown below: 

1. Fine sand,   FM 2.20 to 2.60 

2. Medium sand,   FM 2.60 to 2.90 
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3. Coarse sand,  FM 2.90 to 3.20. 

A simple trough approximately 2.5 to 3 metres in length 
should be obtained or built as indicated. Place the sand in the 
trough and, while water is being pumped through it with a hose 
or a tap, gently agitate the substance. As the water overflows at 
the lower end, carrying the dirt particles away, the clean sand will 
remain in place.  

Additionally, there are more efficient and automated sand 
washing equipment available nowadays. Total that may pass 
through a 4.75 mm strainer is referred to as fine total. Sand from 
a local creek that has been purified of any natural contaminants is 
used. Sand that has been passed through a 4.75mm sifter and held 
on a 150 micron IS strainer is used in this study. ⁠⁠⁠⁠⁠⁠⁠ 

3.4  Coarse Aggregates 

All material that is retained on an IS sieve with a mesh size of 
at least 10 mm and a maximum size of 80 mm is referred to as 
coarse aggregates. Examples of coarse aggregate include natural 
picked gravel, crushed gravel, crushed stone, and other materials. 
The greatest size generally employed on the project, 63 mm, is 
the largest size that coarse aggregates must be graded from 10-
mm up to. The aggregate grade is determined by the intended 
mix. According to IS:383-1970, utilised coarse aggregate should 
abide by the grading restrictions specified for its nominal size as 
nearly as practicable. ⁠⁠⁠⁠⁠⁠⁠ 

⁠⁠⁠The maximum aggregate size is typically determined by the 
sieve size on which a certain percentage or more of the particles 
are retained. The greater the maximum aggregate size, the lower 
the surface area per unit volume that must be covered by the 
cement paste of a particular water-cement ratio.  

Therefore, it might be cost-effective to employ the highest 
size of maximum aggregate if the coarse, strength, workability, 
and durability requirements are satisfied. 

If coarse aggregates contain "origin" material, they should be 
washed in the same manner as fine aggregates or by emptying 
baskets of the material into a large tank. It is vital to dip and drain 
each basket while employing this approach, as well as to 
constantly replace the water. You can get better outcomes by 
dipping into several tanks. ⁠⁠⁠⁠⁠⁠⁠ 

 

Figure 04 Coarse Aggregates 10 mm 

3.5 Water 

There are three reasons why water is used in concrete. The 

cement is evenly distributed by water, coating every piece of 

aggregate with it and bringing it into close touch with the other 

elements. It causes a chemical reaction with the cement's 

components known as cement hydration, which causes cement to 

set and harden. Additionally, water lubricates the mixture and 

gives it the workability needed to correctly put and compact it. 

For hydration, cement needs between 25 and 50 percent of water. 

Concrete needs more water to be able to be worked. 

 

4. CONCLUSIONS 
The following conclusions are made from the study: 

 
1. the use of hypo sludge as supplemental cementitious material 

(SCM) and its impact on the strength of concrete should be 

studied. 

2. Impact on the price of concrete constructed with various 

levels of cement substitution. 

3. To research the appropriateness of SCMs such hypo sludge, 

which are supplemental cementitious materials. 

4. To determine the ideal proportion of hypo sludge to concrete 

in place of cement. 

5. To contrast normal concrete's compressive strength with 

hypo-sludge concrete. 

6. To assess the cost differences between conventional and  

hypo-sludge concrete. 
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