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Abstract: The utilization of paper pulp in concrete is generally 

an advancement in the realm of concrete technological innovation 

and part of exploration must go on before this material is 

effectively utilized in concrete development. In this paper we find 

out the properties of concrete made by using Paper Pulp-Based for 

Grade M-25. 

 

Keywords: Compressive strength, Flexural strength, Tensile 

strength, W/C ratio, Workability. 

1. Introduction 

In present days’ concrete has important role in the 

development of any country. It has become the only way 

concrete use is the second largest waterfall in the world. Over 

the last two decades environmental constraints in the concrete 

industry have received much attention, aiming to reduce the 

total environmental impact of concrete structures to a 

minimum, without compromising their performance. Various 

devices have been created to lessen the environmental effect of 

concrete. 

The dry paper sludge principally contains silica and calcium 

oxide, trailed by alumina and magnesium oxide. When between 

10% to 20% calcined paper sludge blended in with concrete its 

outcomes little diminishing in compressive quality than the 

customary Portland concrete. In Spain focus on the reuse of 

paper de-inking sludge, gives its potential as unrefined material 

for yielding a thing with pozzolanic activity. 

The compressive strength and drying shrinkage of concrete 

containing paper sludge were additionally tantamount to the 

ordinary Portland concrete when the best possible measure of 

super plasticizer is blended. Concrete containing a normal of 

15% paper sludge as fine aggregates had a lower 28-

dayscompressive strength than the reference ordinary Portland 

cement. 

In spite of the fact that there are possible favorable 

circumstances of incorporating paper-plant residuals in a 

concrete blend, for example, cost reserve funds in both waste 

administration and concrete creation, to date despite everything 

part of work must be done on the use of paper mash in concrete 

creation. This proposal work summed up the conduct of 

concrete with the waste paper sludge by substitution of concrete 

in the scope of 5%, 10%, 15% and 20% which may assist with  

 

decreasing the removal issue of sludge and improve the 

properties of concrete. 

In 1987, Thomas in his paper he made an attempt to prepare 

the composite concrete using the Portland cement and fibrous 

sludge from paper recycling plant. These composites were 

studied for potential use of wall boards, fire retarders and 

insulations. The paper sludge utilized in the examination 

contained 55% cellulose filaments, 44% Kaolinitic earth and 

1% ink and dyes. 

Two methods of concrete mixing were devised. One method 

involved mixing the cement with dewatered sludge with 35% 

solid content. The other method was mixing the cement with 

wet sludge with 5% solid content. In both methods, the mixes 

were vacuum dewatered. Then it was filled in the 2 inches 

diameter pipe and was compacted with the vibration. For the 

compression test the specimen was cut into 4 inches length. The 

compressive strength was about four times. This was due to the 

improved dispersion of fibres. 

In this project, paper waste from wood and paper jars is used 

as a replacement for concrete, zone-II sand is used as a fine 

aggregate and stone as an old adhesive to produce concrete. 

Copy cement and paper bind the composite material, mixing the 

sand thoroughly with other materials that are not turned 

together to form concrete, with or without the presence of 

admixtures. The manufacturing of concrete is made utilizing the 

essential techniques for concrete technology. 

2. Literature Review 

This part incorporates the background requirements for the 

advancement of the elective binders to manufacture concrete 

and the utilization of paper sludge in concrete the accessible 

distributed writing on paper sludge based concrete innovation 

is additionally quickly investigated. 

A significant ingredient in the ordinary concrete is the 

Portland cement. Genuine creation of Portland cement 

contributes 13.5 billion tons of carbon dioxide every year (0.87 

ton of carbon dioxide for every ton of delivered cement) which 

is proportionate to 7% of the all-out worldwide discharge of 

carbon dioxide to the environment. Paper sludge concrete is 

made out of waste material from paper industry along these 

lines doesn't have an industry of it and doesn't add to carbon 
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dioxide discharges. 

Paper pulp mainly contains Si (60%) and Ca (14%).  

 

 
Fig. 1.  SEM image of paper pulp 

 

Utilization of paper sludge as a halfway substitution for 

Portland concrete. It can supplant up to 5-25% by mass of 

Portland concrete, and can add to the concrete's last strength 

and increment its compound opposition and durability. 

Advancement of this concrete effectively replaces the 

utilization of OPC in concrete up to 40% and yet has amazing 

mechanical properties with improved durability execution. 

Paper pulp-based concrete with properties. for example, 

plentiful crude asset, less vitality utilization, low creation cost, 

high early strength, quick setting. These properties make paper 

pulp-based concrete discover incredible applications in 

numerous fields of industry, for example civil engineering, 

waste management, and art and decoration of buildings. 

3. Methodology 

 The paper pulp is often recognised as chemical industry 

and agro industry product. The aim of the experimental 

program is to compare the properties of concrete made with 

Paper Pulp Concrete and ordinary Portland cement. The 

mechanical properties tests completed on materials utilized for 

casting concrete samples, mix design and curing strategy 

embraced. Toward the end, the different tests led on the 

specimens are examined. 

A. Material Used 

1) Cement 

Cement is a binder material. It is blended in with water and 

materials, for example, sand, gravel, and crushed stone to make 

concrete. The cement and water structure adhesive that ties 

different materials together as the matrix solidifies. 

2) Fine Aggregates 

The sand utilized for the exploratory program was privately 

secured also, changed in accordance with Indian standard 

determinations IS383-1970. The sand was first sieved through 

4.75 mm sieve and afterward was washed to expel the residue. 

Properties of the fine aggregate utilized in the trial work are 

organized in Table 1. 

3) Coarse aggregates 

Locally available coarse total having the most extraordinary 

size of 20 mm was used in our work the totals were washed to 

clear buildup and soil and were dried to surface dry condition. 

The aggregates were tried per Indian Standard Specifications 

IS: 383-1970. The consequences of different tests directed on 

coarse aggregate are given in Table 2. 

 
Table 1 

Properties of fine aggregates 

S. No. Characteristics Value 

1. Type Uncrushed (natural) 

2. Specific gravity 2.65 

3. Total water absorption 1.05 % 

4. Fineness modulus 2.58 

5. Grading zone II 

 
Table 2 

Properties of Coarse aggregates 

S. No. Characteristics Value 

1. Type Crushed 

2. Maximum size 20 mm 

3. Specific gravity (20 mm) 2.83 

4. Total water absorption (20 mm) 3.65 % 

5.. Fineness modulus (20 mm) 7.65 

 

4) Paper Pulp 

The use of paper pulp is very limited because of the lack of 

adequate knowledge about the properties of paper pulp and the 

environmental concern. Properties of paper pulp not only vary 

from different pulp and paper mill but also from the same pulp 

industry. The property of the paper pulp depends upon the 

following factors. 

1. Type of wood used. 

2. The treatment to which chips has been subjected 

prior grinding. 

3. The method of extracting pulp 

4. Mechanical or Chemical process 

5. Amount of cellulose fibres present in the log 

6. Collection and storage places adopted 

7. Method of disposal 

In this work, an attempt to produce a variety of concrete that 

forms the source of the calcined source (paper waste dump). 

Curing of specimens was performed at room temperature. The 

pulp of paper used in this type of extract was taken from the 

paper mill of Dhanlakshmi, Dongargaon, Rajnandgaon, Raipur 

and Bilaspur. 

B. Mix proportioning 

M20 Grade of Concrete were thought of. Mix were designed 

by utilizing IS 10262.The mix extents relating to M25 are 

1:1.40:3.20:0.45.  

To decide the compressive strength of a waste paper mash 

concrete, cubes of 150mm×150mm×150mm size were utilized. 

Cylinders are utilized to decide split tensile strength, having the 

measurement 150mm width and 300mm. For flexure test 

Prisms of 100mm×100mm×400mm size were utilized. 
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4. Results 

A. Workability 

The workability of concrete is assessed by compaction factor 

test.  
Table 3 

Slump Value of M25 of different mixes. 

S.No. Waste paper pulp % Slump Value (mm) 

Mix1 0 52 

Mix2 5 53 

Mix3 10 46 

Mix4 15 34 

Mix5 20 31 

 

 
Fig. 2.  Variation of M25in slump value with variation of paper pulp 

B. Compressive strength 

The compressive strength for various water cement 

proportions of paper pulp included concrete and control 

concrete were tried toward the finish of 28 days utilizing 

compressive strength testing machine. The water cement 

proportions were taken as 0.4, 0.42, 0.44, 0.46, 0.48, 0.50, and 

0.52. 
Table 4 

Strengths of waste paper concrete M25 of different mixes 

S. No. Waste paper pulp % Compressive Strength (MPa) 

14 days 28days 

Mix1 0 24.42 40.76 

Mix2 5 26.80 42.29 

Mix3 10 25.69 41.14 

Mix4 15 22.75 38.37 

Mix5 20 20.01 34.98 

 

For concrete cubes cured for 28 days, the strength reached 

around 33.63MPa (for Mix-2). 

 

 
Fig. 3.  Variation of M25 compressive strength with variation of paper pulp 

 
Fig. 4.  Control concrete cube failure 

 

 
Fig. 5.  Paper pulp based concrete cube failure 

 

From Table 4, it can be seen that the compressive strength of 

waste paper pulp-based concrete increases with increase in the 

paper pulp content till 10% after that it gradually decreased. 

Curing by direct sun light gives the sufficient compressive 

strength. According to the tests, we can replace cement by paper 

pulp up to 15%. 

C. Split tensile strength of cubes 

The split tensile strength for various water cement 

proportions of waste paper pulp included concrete and control 

concrete is gotten tested toward the finish of 28 days. The water 

cement proportions were taken as 0.4, 0.42, 0.44, 0.46, 0.48, 

0.50, and 0.52. 
 

Table 5 

Split Tensile Strength of waste paper concrete M25 of different mixes 

S. No. Waste paper pulp % Split Tensile Strength (MPa) 

Mix1 0 3.37 

Mix2 5 3.72 

Mix3 10 3.61 

Mix4 15 3.23 

Mix5 20 2.78 

 

 
Fig. 6.  Variation of M25 split tensile strength with variation of paper pulp 

D. Flexural strength of cubesof waste paper concrete M25 of 

different mixes 

The Flexural strength for various water cement proportions 
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of waste paper pulp included concrete and control concrete is 

gotten tested toward the finish of 28 days. The water cement 

proportions were taken as 0.4, 0.42, 0.44, 0.46, 0.48, 0.50, and 

0.52. 

 
Table 6 

Flexural Strength of waste paper concrete M25 of different mixes 

S. No. Waste paper pulp % Flexural Strength (MPa) 

Mix1 0 14.67 

Mix2 5 15.81 

Mix3 10 14.89 

Mix4 15 12.60 

Mix5 20 10.21 

 

 
Fig. 7.  Variation of M25 flexural strength with variation of paper pulp 

5. Conclusion 

Following are the conclusions can be made based upon the 

studies made by various researchers: 

1. The compressive strength of M-25 Concrete cubes 

shows higher between 5% - 10% addition of paper 

pulp. 

2. The Split-tensile strength and flexural strength of M-

25 Concrete shows higher in between 10% - 15% 

expansion of paper pulp. 

3. The Overall investigation of compressive strength, 

split tensile strength and flexural strength we should 

proposed to expansion paper pulp about 10% for better 

execution. 

4. It will help to address the issue of waste disposal in the 

paper industry and in addition will also help to arrange 

green concrete. 
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