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Abstract— The construction industry consumes a large 

amount of non-renewable resources. Our project aimed to 

utilize the waste paper and fly ash to use as a construction 

material constitutes a step towards sustainable development. 

For this effort four different mix proportions are used to make 

bricks. The bricks are made by partial replacement of cement 

by paper pulp. For normal mix Portland cement, and quarry 

dust is used. In case of paper pulp brick, cement is replaced 

by paper pulp by 10%, 20%, 30% respectively with constant 

% of flyash to investigate some properties like strength, water 

absorption, fire resistance, hardness, soundness etc by 

conducting the different tests on prepared bricks. While using 

paper pulp to make bricks, it reduces approximately 50% 

weight of the brick. Therefore these bricks will reduce the 

dead weight of the structure to considerable amount. also use 

of flyash - environment friendly material So it changes our 

design and building cost as in economical point of view. 

Key words: Papercrete Brick, Compression Test, 

Efflorescence Test 

I. INTRODUCTION 

Papercrete is a new composite material using waste paper as 

a partial replacement of Portland cement. This increase in the 

popularity of using environmental friendly, low-cost and 

light weight construction materials in building industry has 

brought about the need to investigate how this can be 

achieved by benefiting the environment as well as 

maintaining the material requirements affirmed in the 

standards. As natural sources of aggregates are becoming 

exhausted, it turns out urgent to develop2. The majority of 

abandoned paper waste is accumulated from the countries all 

over the world causes certain serious environmental 

problems2. 

Papercrete is a recently developed construction 

material which consists of re-pulped paper fiber with Portland 

cement2. Papercrete is a construction material which consists 

of cement and fine aggregate. It is an important building 

material that is light weight, insulate and low cost concrete. 

It is cost-effective, relies on locally available materials, 

Papercrete, known by alternative names such as fibrous 

concrete, padobe and fidobe, low carbon construction 

material, 45%of discarded papers is recycled annually; 

55%thrown away or goes in to the land fill. Therefore efforts 

have been made to utilize the waste paper in to concrete and 

form a Papercrete. It is a construction material which consists 

of paper slurry, white lime and Portland cement and can be 

used in many applications requiring sound-proofing material. 

Also, Papercrete blocks would not deteriorate if left out in the 

rain, since the paper fibers bind the blocks together.  

II. LITERATURE REVIEW 

A. R.V. Ralegaonkar , Sachin A. Mandavgane , “Reuse of 

recycle paper mill waste in energy absorbing light weight 

bricks”, 2011 Elsevier Ltd.: 

They have developed a way to create paper bricks from 

recycling waste. Made from 90% recycled paper mill waste 

(RPMW) and 10% cement, the mixture is mechanically 

mixed and pressed into molds and then cured in the sun. The 

physical and mechanical properties of brick samples with 

paper pulp and binder are investigated. The test results show 

tha the RPMW-cement combination provides results which 

can be potentially used in the production of lighter and 

economical new brick material. The observations during the 

tests show high energy absorption capacity even beyond the 

failure load. This composition produces brick which weigh 

half of that of the conventional clay Bricks. Their bricks are 

made from 90% recycled paper mill waste that has already 

been used successfully in false ceilings and partition walls. 

B. G.V.S. Siva Prasad, .Padmanabha Reddy “Study and 

Behavior of Some Properties of Papercrete Brick with 

Modular Bricks.”International Journal of Engineering 

Research-OnlineA Peer Reviewed International Journal 

Vol.3., Issue.3, 2015: 

Carried an experimental work on Papercrete concrete cubes 

with   normal mix and aggregate based mix made with 

cement, sand, paper pulp and aggregate indifferent mix 

proportions for determine the some properties. They had 

reported as Papercrete can easily be moulded into any desired 

shape, light in weight compared to conventional blocks and 

very good surface finish can be achieved. The weight of this 

brick is 2/3rd to 3/5th lesser than conventional clay brick. 

Papercrete brick does not expand or contract, so sheets of 

glass or glass block can be embedded in and trimmed with 

Papercrete. Using the Papercrete brick in a building, total cost 

will be reduced from 20% to 25%. 

C. Rohit Kumar Arya 1, Rajeev Kansal “Utilization of 

Waste Papers to Produce Ecofriendly Bricks” International 

Journal of Science and Research (IJSR)Volume 5 Issue 8, 

August 2016: 

Carried an experimental work Papercrete concrete cubes 

where cement , sand , paper pulpare mixed together in various 

proportions with the additives like Dr. Fixit. They reported 

that Compressive strength decreases on increase in 

percentage of Paper pulp as compare to fly ash. Considering 

the desirable compressive strength shown by the tested 

specimen, it is clear that papercrete have the ability to provide 

an ecofriendly, light weight concrete block with the use of 

less number of natural resources. Though the results obtained 

during compression test showed that papercrete bricks are 

acceptable for non load bearing walls only.  Papercrete has a 

high fire resistance, good sound absorbent, good thermal 
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resistance with an R value between 2 to 3 per inch. In walls 

12 to 16 inches thick, the long energy saving of papercrete 

will be a great advantage for the house owner and 

environmental. 

III. PROJECT OBJECTIVES 

The aim of this research was to make economical and green 

bricks to maintain environmental balance, and avoid problem 

of paper and ash disposal. In order to complete above 

objectives, the research work has been divided into three 

major parts. They are: 

1) Collection Materials and their properties 

2) Specimen making 

3) Preliminary tests 

A. Collection of Materials and their properties:  

Material collection is the basic and important step in any 

project. To attain these goals, materials were collected from 

various sources.   

1) Paper:  

In this study, paper is the main constituent material. Different 

types of Papers are like newspapers, record sheets, old 

newspapers, magazines are used. Paper is the main ingredient 

of papercrete and so its properties depend on paper’s 

microstructure. Due to this tremendous increase in use of 

paper, 1600 m3 papers are wasted in India per day. 1 Even 

though the waste papers are recycled in paper industry only 

29% of waste paper is recycled. It is lower in comparison to 

the global average of 36%. Paper is principally wood 

cellulose, which is considered as fibrous material. Cellulose 

is the second most abundant material on earth after rock. 

Even though the chemical behaviour of paper is suitable for 

paper bricks, the physical behaviour of paper is having an 

impact on physical behaviour of paper bricks. The tensile 

strength of paper also seems to be sufficient for the strength. 

Ripping a piece of paper is easier than pulling it apart. So it 

denotes the shear strength of paper is not as great as its tensile 

strength. But ripping hundreds of sheets of paper is not an 

easy task. So it shows that it has more shear strength. Pulp is 

a lingo-cellulosic fibrous material prepared by chemically or 

mechanically separating cellulose fibres from waste paper. 

Many kinds of paper are made from wood with nothing else 

mixed into them. This includes newspaper, magazines and 

even toilet paper. Pulp is one of the most abundant raw 

materials worldwide.Due to its chemical composition, waste 

sludge generated in the paper industry may be used as a raw 

material for brick production.  

2) Cement:  

Cement is one of the important binding materials in todays 

construction world. In this project,43 grade OrdinaryPortland 

Cement (OPC) conforming to IS:[8112- 1989] (ACC)cement 

used. Even though 43 grade cements early strength is less as 

compared to 53 grade, but with time it will attain the same 

ultimate strength as that of 53 grade cement. As setting 

process is slow release of heat of hydration is moderate. 

Therefore occurence of micro cracks is much less and can be 

easily controlled by proper curing of masonary work. ACC 

cement is most commonly used cement in all type of 

constuction work including plain and reinforced cement 

concrete, brick, stone masonary, floors and plastering. 

 

 

Test 
Result 

obtained 

Requirement of 

IS: 8112-1989 

Specific gravity 3.18 3.15 

Fineness (Blaine’s 

permeability 

method) 

227m2/kg 225m2/kg 

Initial setting time 48min 30min 

Strength 
32.5 N/mm2 (7 

days of curing) 
33N/ mm2 

Table 1: Properties of cement 

3) Quarry Dust:  

In this project instead of using sand, quarry dust is used as it 

possesses the properties similar to sand. Quarry dust is 

collected from local stone crushing units of panchgao village, 

Nagpur, Maharashtra. Quarry dust is a waste material 

obtained from stone quarries while crushing stones, stone 

crusher dust, which is available abundantly from crusher 

units at a low cost in many areas, provides a viable alternative 

for river sand in concrete. Earlier investigation indicates that 

stone crusher dust has a good potential as fine aggregate in 

concrete construction. Crusher dust not only reduces the cost 

of construction but also helps to reduce the impact on 

environment by consuming the material generally considered 

as a waste product with few applications. It was initially dry 

in condition when collected and was sieved by IS: 90 micron 

sieve before mixing in concrete.  

Property 
Quarry rock 

dust 
Test method 

Specific density 2.54-2.60 
IS 2386 (Part 

III) 1963 

Bulk relative density 1720-1810 
IS 2386 (Part 

III ) 1963 

Absorption (%) 1.20-1.50 
IS 2386 (Part 

III) 1963 

Moisture (%) Nil 
IS 2386 (Part 

III) 1963 

Fine particle less than 

0.5mm (%) 
12-15 

IS 2386 (Part I) 

1963 

Sieve analysis ZONE II IS 383-1970 

Table 2: The properties were studied as per BIS standard. 

4) Fly-ash:  

Fly ash is a waste by –product from thermal power plants, 

which use coal as fuel. At present about 100 thermal power 

plants in India produce about 130million tonnes of fly ash 

every year, which forces a great disposal, air and water 

pollution also. here fly ash is used to reduce the use of 

cement. 

Physical properties OPC Fly ash 

Density(g/cm3) 3.15 0.994 

Particle size(µ/m) 36.2 6.92 

Colour Dark grey Whitish grey 

Specific gravity 3.15 2.288 

Table 3: Physical properties of OPC 

Methods of Manufacturing of Bricks 

 Mixing 

 Moulding 

 Drying (24hrs) 

In this experimental work, a total of 48 numbers of 

specimens were casted. The bricks of standard size 

240×120×90 mm are casted. For mortar mixing and casting 

is done as per the proportion we had taken & the IS. Based 
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upon the quantities of ingredient of the mixes, the quantities 

of Paper pulp for 10%, 20%, 30%, and 20% fly ash constant 

is used & replacement by cement weight were estimated. 

B. Specimen Making: 

1) Preparation of paper sludge:  

The paper like. Newspaper, junk mail, magazines, books, etc 

obtained from the local dump or from waste bins is all useful. 

Depending upon the type of mixer used to pulp the mix, the 

paper may be soaked in water beforehand. A typical home 

made mixer uses a small electric mounted directly on a shaft 

with two four-inch square blades attached, resembling milk 

shake maker. The paper sludge is prepared by soaking waste 

paper in water for 24hours. It is then ground into a fine paste. 

Thus the paper sludge paste was obtained. The paper is placed 

on non-absorbent plate for squeezed out extra water content 

in paper sludge. This paper sludge obtained is then mixed 

with cement and quarry dust to get a desired Papercrete mix. 

2) Proportion of the mix:  

In the present investigation the mix proportions chosen is as 

follows. For pure brick, Cement:Quarry dust [1:4], For paper 

pulp brick- Cement: quarry dust(1:4) by partial replacement 

of cement with increasing % of paper pulp and constant % of 

fly ash. Further the bricks casted for compression, water 

absorption and flame test. 

 
Fig. 1: Waste Paper cuts in a  small size 

                             
Fig. 2: Paper Pulp 

C. Mixing Procedure:  

1) Mixing is done as per the proportion taken & as per IS. 

2) In this experiment we had taken the proportion of 1:4. 

3) In Paper pulp bricks we used the same ratio but we 

replaced the cement by Paper   pulp 10%, 20%, 30%, & 

20% fly ash constantly used. 

4) First of all, the quantities of all the materials are 

calculated as per the proportion we had taken. 

5) Then mix all the materials in dry condition, on water 

tight, non- absorbent dry platform till we get uniform 

colour. 

6) Add the water 25% to 30% of total weight of materials 

as calculated. 

7) Again mix all the materials till we get homogeneous 

mixture in uniform colour. 

Sample 
Cement 

(in Kg.) 

Quarry 

Dust 

(Kg.) 

Paper 

Pulp 

(kg.) 

Fly Ash 

(Kg.) 

Pure 

Brick 
1.15 4.60 - - 

10% 

Paper 

Pulp 

1.035 4.60 0.115 0.230 

20% 

Paper 

Pulp 

0.92 4.60 0.230 0.230 

30% 

Paper 

Pulp 

0.805 4.60 0.345 0.230 

Table 4: Mix proportion for bricks 

D. Moulding: 

1) Take mould of standard size, sprinkle some sand on 

inside portion of mould to prevent materials from 

sticking to the inside face of mould and to get proper 

shape of brick. 

2) Then place the mix or mortar in the mould full. 

3) After that, compact it with a pressure up- to 20 MPa. 

4) Smoothen and level the upper face of brick by using 

proper tool or by trowel. 

5) Give a small jerk to the mould and cast brick on straight 

platform. And put them for drying. 

 
Fig. 3: Modular Brick Mould 

 
Fig. 4: Brick after casting 

 
Fig. 5: Brick after drying 
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IV. OPTIMATIMIZATION OF MIX THROUGH PRILIMINARY 

TESTS: 

As per Indian standards, BIS recommends (IS: 1077-1992 

and IS: 3495-1992) three tests for clay bricks,i.e. 

determination of compressive strength, water absorption, 

efflorescence etc. Out Of these tests, efflorescence is 

observation test. In this regard, compressive strength and 

percentage of water absorption are the main criteria for 

influencing the optimization of Papercrete mix2. In these 

stages, paper and cement are the main essential materials for 

Papercrete mix. 

V. RESULTS AND DISCUSSIONS 

In this section results of compressive strength of pure brick 

and paper pulp bricks are reported. In additions  it also covers 

water absorption, and efflorescence and flame test results. 

Further the results obtained are reported in the form of tables 

and graphs for various combinations. 

A. Compression Test Result:  

This test only decides the strength of the brick. This test was 

carried out by a universal testing machine. This test was 

carried out for 3 days, 7 days and 28 days of sun drying from 

the date of casting. While testing the paper pulp brick great 

care must be taken, because these bricks never failed 

tragically, it just compressed like squeezing rubber. So load 

was applied up to full compression. When these brick failed 

at the higher load, the structure was not fully collapsed. Only 

the outer faces cracked and peeled out. A brick that is used 

for construction should have compressive strength more than 

3.5 N/mm2 . 

 
Fig. 6: performance of compressive strength test on paper 

pulp bricks . 

Cement Replacement 

(%) 

3 Days Strength 

(N/mm2 ) 

0% 4.37 

10% 1.806 

20% 1.39 

30% 1.181 

Table 5: Compressive Strength in 3 days sun drying 

 

 

 

 

 

 

 
Cement Replacement 

(%) 

7 Days Strength 

(N/mm2) 

0% 5.59 

10% 3.057 

20% 2.57 

30% 1.77 

Table 6: Compressive Strength in 7 days sun drying 

 
Cement Replacement 

(%) 

28 Days Strength 

(N/mm2) 

0% 6.67 

10% 4.42 

0% 4.27 

30% 3.27 

Table 7: Compressive Strength in 28 days sun drying 

 
Comparison of the result from the 3, 7, and28 days 

samples shows that the strength increases with paper pulp up 

to 10% replacement and then it decreases, although the result 

of 20% replacement is still higher than those of the plain 

brick. It was shown that the use of 30% paper pulp decreases 

the compressive strength of the brick. This may due to 

quantity of paper pulp present in the mix is higher than the 

amount required. And this causing a deficiency in strength as 

it replaces of the cementious material but does not contribute 
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in strength. Also, It may due to the defects generated in 

dispersion of paper pulp that causes weak zones. The 

modulus of elasticity decreases due to increases in quantity 

of paper pulp and  fly ash. 

B. Water Absorption Test Result: 

This testis used to find out the water absorption ratio. Bricks 

absorbing more water cannot be used in water logging area or 

exterior walls which is open to sky. The bricks of all the 

proportion were tested. As per standard, the bricks should not 

absorb water more than 20% of its weight, but from the table 

it is observed that, pure brick and  the mix that contains 10% 

paper pulp absorbs water less than20%. And 20% , 30% paper 

pulp bricks absorbs more than 20% water.  So these bricks 

are not suitable for water logging and exterior walls. These 

bricks can be used for interior partition walls only whereas 

bricks with 10% paper pulp can be successfully used for outer 

walls also.                                                            

 
Fig. 7: Brick for water absoption 

Bricks 

Wt. after 

ovens 

drying 

(Kg.) 

Wt. of Brick after 

water absorption  

(Kg.) 

Water 

absorbed 

(%) 

Pure 

Brick 
4.62 5.21 12.55 

10% 

P.P. 

Brick 

4.54 5.31 17.00 

20% 

P.P. 

Brick 

4.44 5.37 20.94 

30% 

P.P. 

Brick 

4.36 5.40 23.85 

Table 8: Water Absorption 

C. Efflorescence Test Result:  

The soluble salts, if presents in bricks will cause 

efflorescence on the surface of bricks. For finding out the 

presence of soluble salts in a brick, this test was carried out. 

In this all sample bricks were immersed in water for 24 hours. 

Then the bricks were taken out and allowed to dry in shade. 

And there was no any grey or white deposit on the bricks 

surface. It results that the bricks are free from soluble salts. 

D. Hardness Test Result:  

In this test, a scratch was made on brick surfaces. This test 

was carried out for all the four samples. 

While the scratch was made with the help of finger 

nail on the bricks, very light impression was left these bricks 

surface. So this test results that these bricks are sufficiently 

hard. 

E. Soundness Test Results:  

In this test two bricks from same proportion were taken and 

they were struck with each other. The bricks were not broken 

and a clear ringing sound was produced. So the bricks are 

good.  

F. Structural Test Results:  

In this test, the bricks were broken and the structures of that 

bricks were examined, whether they were free from any 

defects such as holes, lumps, etc In this testpaper pulp bricks 

were cut into equal parts. These bricks structure was 

homogenous, compact, and free from defects.  

G. Fire resistance Test Results:  

A brick which is used for construction should not flammable 

in open flame, so this test was carried out for the bricks. This 

test was carried out only for paper pulp bricks(sun dried) not 

for padobe bricks as padobe brick was already heated in kiln 

at high temperature so, it won’t burn. The following are the 

steps involved in this test, 

 First, the brick was wiped with cloths and all the foreign 

matters were removed. 

 Then the flammable sticks were fired. After that, the 

bricks were held on the flame for ten minutes. 

 After five minutes fixing was stopped and the bricks 

were observed. 

From the above from test, it was observed that paper 

pulp bricks did not burn with an open flame. They smoldered 

like charcoal. But these brick would be reduced to ashes after 

burning several hours. If the interior plaster and exterior 

stucco is provided on the fibrous concrete bricks, the bricks 

would not burn. The only weak point is inside the block, near 

electrical outlets, switches and other places where wires gives 

through walls, into boxes etc. Properly wired places never 

cause fire.  

VI. CONCLUSIONS 

From the results obtained, the following conclusions were 

made, 

 The possibility to use the Paper Wastes as an alternative 

raw material in the production of Bricks leads to relief 

on waste disposal concerns. 

 Paper Pulp Bricks neither consumes energy nor emits 

pollutants and hence gives an economical option to 

design GREEN Buildings. 

 Now considering the desirable compressive strength 

shown by the tested specimen, it is clear that Paper-pulp 

Bricks have the ability to provide the sufficient strength 

to walls. 

 As per research the bricks should not absorb water more 

than 20%. The water absorption capacity of Paper Pulp 

brick was found to be more than 20%, which makes it 

not suitable for water logging and external walls. 

However, by providing a waterproof coating (Geo-bond 

or silicon based waterproofing) it can also be used as 

external walls. 

 These Bricks does not expand nor shrinks hence, sheets 

of glass or glass block can be fixed in and trimmed with 

Paper-pulp Bricks. 

 Since, Paper Pulp Bricks mainly consists of wastes 

material, it will reduce the landfills and pollution. Hence, 

the overall cost is very low as compared to conventional 

Bricks. It has been seen that by using Paper Pulp Bricks 

in a building construction, the total cost reduced from 20-

35%. 
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 This study helps in converting the non-valuable s Paper 

into Bricks and makes it valuable. These bricks can 

easily be molded into any shape, bricks are much easier 

for someone to lift to any desired height and very good 

surface finish can be achieved. 
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