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Abstract— The rapid increase in construction activities leads 

to active shortage of conventional construction materials such 

as cement, fine aggregate and coarse aggregate. Researches 

were searching for economic materials that can be used as 

substitute for building materials. The current investigation is 

focused on the strength of concrete specimen in compression 

in which fine aggregate (sand) is partially replaced by paper 

mill waste. In India, mostly river sand is used as fine 

aggregate. Paper mill wastes pose problem of disposal and 

health hazard and also fills up the bed of the rivers if 

discharged into rivers directly. Some companies burn their 

sludge in incinerators, raising concern about major air 

pollution problems. Mainly two kinds of wastes are 

generated, i.e. fibrous sludge called reject which is 

biodegradable called as Hypo sludge and the waste removed 

at the time of whitening of the paper known as Brine Sludge. 

To reduce disposal and pollution problems emanating from 

these industrial wastes, it is most essential to develop 

Profitable, Eco-friendly and Low cost building materials 

from them. In the dissertation work, fine aggregate (sand) was 

replaced by paper mill waste accordingly in the proportion of 

5%, 10%, 15% and 20% by weight of fine aggregate for M40 

concrete mix at 0.40 water/cement ratio. The compressive 

strength test and slump cone test was carried out on different 

concrete mix contain hypo sludge and brine sludge. So the 

aim of the investigation is to study the behavior of higher 

grade concrete while replacing the hypo sludge and brine 

sludge with sand at different proportions in concrete. Test 

results was reflected, that the optimum value of hypo sludge 

and brine sludge in terms of compressive strength is 10% 

without effecting properties of fresh and hardened concrete. 
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I. INTRODUCTION 

In order to make concrete industry sustainable, the use of 

waste materials in place of natural resources is one of the best 

approaches because natural resources are not unlimited 

therefore, they must be carefully consumed. This will help not 

only to control degradation of environment but also conserve 

them for the use of future generation. This can be achieved 

by the process of recycling and making use of industrial 

wastes, disposal of which otherwise is a serious problem. 

Recycling of waste product is a great way to dispose of 

industrial waste because the waste can be reused to make new 

product. Material such as glass and aluminum can be recycled 

and used in manufacturing other products. If there is 

industrial waste which can’t be recycled in our planet, waste 

is seen everywhere. Therefore recycled is best way to make 

our planet green. To make concrete industry grow faster 

natural resources should be used so that the consumption of 

cement, sand and other materials is in the limit. Industrial 

waste is produced by industrial activity which includes any 

material that is rendered useless during a manufacturing 

process such as that of factories, mills and mines. Paper mill 

sludge is a major economic and environmental problem for 

the paper and board industry. An enormous quantity of paper 

mill sludge is generated all around the world. In India, 0.7% 

of total urban waste generated comprises of paper sludge. UK 

produces over 1.5 million tons of waste paper sludge 

annually. In developing countries like India it is very 

necessary to properly utilize the wastes generating from 

different industries so that they do not cause pollution in the 

environment. Paper industry is among the industries which 

generate lots of waste which harms environment such waste 

produced from paper mills are Brine sludge and Hypo sludge. 

 Hypo sludge is a waste which is obtained as an end 

product of paper mill waste. While producing paper the 

various wastes are comes out from the various processes in 

paper industries. From the preliminary waste named as hypo 

sludge, we collect hypo sludge from Orient paper mill Pvt. 

Ltd. district Shahdol, Madhya Pradesh. The hypo sludge 

obtained from paper mill has different properties such as 

different particle size and moisture; to remove moisture it is 

dried in oven at 100 ± 50C for 24 hours and then sieved the 

material through IS sieve to obtained uniform particle size so 

that it was replaced as sand. The specific gravity of hypo 

sludge is calculated by using pycnometer method. The 

specific gravity of hypo sludge used is 2.17. Brine sludge is 

also known as paper industry waste. It is the byproduct of the 

paper waste produced at the time of whitening of paper. Brine 

sludge obtained from Orient paper mill Pvt. Ltd. district 

Shahdol, Madhya Pradesh. The brine sludge obtained from 

paper mill has different properties such as different particle 

size and was in wet form. So it is dried in oven at 100 ± 50C 

for 24 hours and then sieved the material through IS sieve to 

obtained uniform particle size so that it is replaced as sand. 

The specific gravity of brine sludge is calculated by using 

pycnometer method. The specific gravity of brine sludge used 

is 3.20. 

II. METHODOLOGY 

Ordinary Portland cement of 43 grade along with river sand 

and crushed stone used to prepare concrete mix, as binder 

material, fine aggregate and coarse aggregate respectively, 

hypo sludge and brine sludge is collected from paper mill 

which is used as partial replacement of fine aggregate in 

conrete. Mix design (M40 Grade) is done as per IS 10262: 

2009, mix designation for concrete mix is given in table 1, 15 

* 15 *15 cm cube is cased for different mix of concrete. In 

experimental program slump cone test is performed on fresh 

concrete and compressive strength test is performed on 

concrete cubes after 28 days of curing. Curing of concrete 

cubes is done in clean water at room temperature. 
S.No. Mix Name Fine Aggregate Hypo Sludge 

1. A 100% 0% 

2. H1 95% 5% 

3. H2 90% 10% 

4. H3 85% 15% 

5. H4 80% 20% 

Table 1: Mix designation of concrete 
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III. RESULT & DISCUSSION 

Slump cone test was performed on fresh concrete at different 

replacement percentages. Graph 1 shows that slump value of 

hypo and brine sludge concrete decreased as the percentage 

replacement increased. The result shows that at 20 % 

replacement of fine aggregate brine sludge concrete was 

comparatively more workable than hypo sludge concrete. 

S.No. 
Percentage 

Replacement 

Slump Value (mm) 

Hypo 

Sludge 

Brine 

Sludge 

1. 0% 90 90 

2. 5% 81 84 

3. 10% 72 78 

4. 15% 65 73 

5. 20% 60 68 

Table 2: Result of Slump Value at Different Replacement 

Percentage 

 
Graph 1: Result of Slump Value of Hypo & Brine Sludge 

Concrete 

S.No. 
Percentage 

Replacement 

Average Compressive Strength 

(N/mm2) 

Brine Sludge 

(28 Days) 

Hypo Sludge 

(28 Days) 

1. 0% 51.89 51.89 

2. 5% 53.10 53.9 

3. 10% 54.60 55.5 

4. 15% 49.68 50.20 

5. 20% 47.30 49.15 

Table 3: Average Compressive Strength of Hypo Sludge and 

Brine Sludge Concrete Cubes 

 
Graph 2: Comparison of Compressive Strength of Hypo and 

Brine Sludge Concrete 

 Table 3 and Graph 2 shows that the compressive 

strength of concrete cubes, when fine aggregate (sand) was 

replaced with paper mill waste i.e. hypo sludge and brine 

sludge increases up to 10% , but the optimum strength was 

achieved, when fine aggregate was replaced with hypo sludge 

and comparison table of compressive strength. No significant 

variation was observed in both the sludge concrete cubes 

strength as optimum replacement percentage for both types 

of paper waste was at 10%. 

IV. CONCLUSION 

As per the results obtained based on the characteristics of 

materials say, Workability & Compressive Strength Test on 

M40 grade concrete  mix, made of different mixes such as 

5%, 10%, 15% and 20% replacement levels of paper mill 

waste considered for the study, the following conclusions are 

listed below; 

 There was an increase in water absorption of the concrete 

mixes as the content of the Brine sludge and Hypo sludge 

increased. This phenomenon is expected since more 

amount of paper mill sludge in term of quantity will 

involve in the hydration process. Therefore, additional 

amount of water was required for cement hydration 

which is the common solution to this kind of problem. 

However, higher water content decreases the strength of 

concrete. 

 With the addition of waste paper sludge, there was a 

slight reduction in the workability because the sludge 

absorbs more water than fine aggregate hence reduce the 

workability. 

 The compressive strength of concrete cube increased up 

to 10% replacement of hypo sludge and brine sludge 

after 28 days curing and for 5% replacement of hypo and 

brine sludge compared to reference mix of M40 concrete 

but further increase in Hypo & Brine Sludge reduces the 

strength to normal at 15% and further decreased at 20%. 

 The most suitable mix proportion is the 5% and 10 % 

replacement of Hypo and Brine sludge to fine aggregate. 

 Since the optimum Compressive Strength of concrete 

was achieved at 10 % replacement thus, the optimum 

replacement for this study is 10%. 
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