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Abstract 

Portland cement is an important ingredient for concrete, but it is very costly. Large scale 

production of cement cause environmental problems and depletion of natural causes.The by 

products or waste materials from paper mill and rice industry are paper sludge and rice husk 

respectively. These waste material causes serious disposal problems. Our project deals with 

partial replacement of cement by using waste paper sludge and fine aggregate by rice husk in 

concrete. This will help to reduce the pollution due to waste paper sludge and rice husk and 

helps to reduce the construction cost. The percentage replacement of these two materials with 

the combinations of 2.5%, 5% and 7.5%are used in the study. The mix ratio adopted is 1:1.5: 3 

(M20 mix ratio). The aim of investigation is to find the behavior of concrete while adding these 

materials with different proportion and finally testing to obtain the compressive strength, split 

tensile strength and flexural strength. 

This will help to reduce the pollution due to waste paper sludge and Rice husk . 300 kg 

of sludge is produced for each ton of recycled paper, therefore very large amount of sludge is 

produced each day causing serious disposal problems . Through our project we are 

introducing a solution to reduce these problems 
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1. INTRODUCTION     

Much of the natural building movement is unpinned by a renaissance of the blended trade and 

profession known as master building essentially, it is the shift away from highly more overlapping, if 

not entirely enmeshed roles. The holistic approach to design the building offered closer and more 

creative kinship with materials, it allow better person response to subtleties of the site and interface of 

building forms. It respects the unique talents of its participants in a building process and affords 

opportunity for a greater self-expression in planning, execution and embellishment. A master-building 

climate encourages innovation and is the ideal setting for the growth of the alternative building. It has 

also spawned a revival of building as craft. 

Sludge is formed as waste by product is purely a chemical wastes and do not contain any bio 

degradable element. 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 environmental friendly process. Three mills 
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among eight mills are still using calcium hypo chlorite in final stage for bleaching. Solid wastes 

generated during calcium hypo chlorite generation are called sludge. 

The construction industry relies heavily on conventional materials such as cement, aggregate 

and sand for the production of concrete. Concrete is the world’s most consumed man made material. 

Portland cement is an important ingredient for concrete, but it is very costly and large scale 

production of cement cause environmental problems and depletion of natural causes. Cement and 

sand are the most used materials in the concrete mixture, so by reducing the problems faced by the 

human and animal can be controlled by a certain limit. In order to diminish nonrenewable material 

utilization as well as maintaining natural property concepts of recycling and sustainability were 

globally introduced. Paper sludge mainly consists of cellulose fiber and inorganic materials. The 

wetness content normally present in paper sludge may vary from 60-75%. Paper mill industry 

produces paper sludge and rice industry produces rise husk as waste material. Our project deals with 

partially replacement of cement by using waste paper sludge and fine aggregate by rice husk in 

concrete. This will help to reduce the pollution due to waste paper sludge and rice husk. Paper sludge 

and rice husk are fibrous material so they can provide more strength. We can reduce the use of cement 

to a certain limit my partially replacing the cement and fine aggregate by paper sludge and rice 

husk.They  reduce the pollution from manufacture of cement in cement industries and also sand 

mining can be  reduced. Mainly we can reduce the disposal process of waste paper sludge by reusing 

it. By using these waste products in optimum concentration we can provide a most economical and 

green concrete. 
 

2. RESEARCH  HISTORY 

  
Waste paper sludge is a good substitute for cement in the production of concrete. In this study 

the utilization of waste paper sludge by partial replacement of cement in concrete is studied. The 

cement has been replaced by waste paper sludge, 2.5%, 5% and7.5% by weight for M25 mix. By 

using adequate amount of the waste paper sludge, concrete mixture is produced and compared in 

terms of strength with conventional concrete. The concrete specimens were subjected to compression 

test, splitting tensile test and flexural test to evaluate the mechanical properties for up to 28 days. 

There exists a high potential for the use of rice husk as fine aggregate in the production of 

lightly reinforced concrete. This experimental study aimed to analyze the effect of rice husks as fine 

aggregate in terms of water-cement ratio, quality and size of coarse aggregate, and consistency of the 

mixture and determine how rice husk differ with other ordinary concrete mix as fine aggregate in 

terms of water adsorption, compressive strength, tensile strength and modulus of elasticity 

Paper making generally produces a large amount of solid waste. Paper fibers can be recycled 

only a limited number of times before they become too short or weak to make high quality paper. 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.  

This paper reports on the influence of weight replacement and volume replacement of fine 

aggregate by rice husk on the workability, bulk density and compressive strength of concrete. Rice 

Husk was used to replace sand by weight and by volume respectively. The percentage replacement 

was 0%, 5%, 10%, 15%, 20% and 25%. The mix ratio adopted was 1:2:4 by weight and volume 

respectively. 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, Bulk Density and Compressive strength decreased as the 
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percentage replacement of sand with rice husk increased. The compacting factor of the volume-

batched concrete produced by volume replacement of sand by rice husk is higher than that produced 

by weight replacement. The bulk densities and compressive strengths of the volume-batched concrete 

produced by volume replacement of sand by rice husk are also higher than that produced by weight 

replacement. The research also revealed that there is the possibility of replacing fine aggregate with 

rice husk in the production of structural concrete. It is recommended that volume batching should be 

used in works involving Rice Husk. 

 

3. MATERIALS  USED AND SPECIMEN PREPARATION 

3.1 Cement  
Ordinary Portland Cement of Ultratech brand of 53 grade confirming to IS: 12269-1987(9) was used 

in this study. Special care was taken to ensure that the cement is from the latest batch of packing. 

Specific gravity of cement was obtained as 3.13. impurities were removed before the process. 
3.2 Fine Aggregate  
Those fractions from 4.75 mm to 150 micron are termed as fine aggregate. In this investigation locally 

available M sand is used as fine aggregate, confirming to grading zone II as per IS: 383-1997. The 
purity of the sand was analyzed glancing the code provided by Indian Standard. 
3.3 Coarse Aggregate  
Coarse aggregate include natural aggregates. Locally available crushed stone of 20 mm down sizes 

confirming to IS: 383 have been used as coarse aggregate. The physical properties of coarse aggregate 

like specific gravity, fineness modulus etc. are tested in accordance with IS 2386. Table 1 gives the 

properties of aggregates These aggregate  passes the requirement provided by Indian 
Standard 383 1970. 
3.4 Waste paper sludge  
The waste paper sludge is procured from Aaditiya Aswin Paper Mill Ikkaraithathapally, 

Bhavanisagar, Sathyamangalam, Erode. The ash was sieved through 90 micron (90µm) 
Indian Standard sieve. .Fig.3.1 shows waste paper sludge. 

 
 
 
 
 
 
     
 
    

Fig:3.1 paper sludge 
                                                       Table 3.1. Chemical composition of paper sludge 

 

              
 

 

 

 

 

                                                                                                                                                                                

 

 

Composition Composition 

percentages 

Carbon 40-52 

Nitrogen 10-20 

Oxygen 20-26 

Manganese oxide 5-8 

Magnesium oxide 5-10 

Sulphur 0.5-1.0 
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3.5 Rice Husk 

Rice Husk  is that which is obtained from rice dealers. The Rice Husk for the research 
was obtained locallyRice husk is grinded into small particles which passes through 4.75mm sieve 

.Fig.3.2  shows  rice husk  
 

 

 

 

 

 

 

 

 

 

                                       Fig:3.2 Rice husk 

 

3.6 Water  

The water that is used for the research work was obtained locally that fulfill the 
requirement provided by Indian Standard. The water was clean and free from any 
visible impurities. Water is being supplied partially deliberating the proportionate ratio. 
Water is an important ingredient of concrete as it actually participates in the chemical reaction with 

cement. . Here potable water was used for the mixing and curing. Water cement ratio used is 0.45. 

 

4. METHODOLOGY 
 

 Pocurement of rice husk  from the local dealers and paper sludge from Aaditiya Aswin 

Paper Mill Ikkaraithathapally, Bhavanisagar, Sathyamangalam, Erode 
 Lab testing of characteristics of rice husk specific gravity, physical state, particle 

size,          odor, color, appearance etc. 
 Preparation of design mix of M20 grade using relevant IS code. 
 Preparation of different concrete mix using rice husk and paper sludge as partial 

replacement of    fine aggregates and cement by 2.5%, 5% and 7.5% 
 Comparative study of compressive, flexural, split tensile strength of concrete mix 

thus   prepared. 
 

 

5. MIX PROPORTIONING  
The process of selecting suitable ingredients of concrete and determining their relative 

amounts with the objective of producing a concrete of the required strength, durability, and 

workability as economically as possible, is termed the concrete mix design. Here we are partially 

replacing cement and sand by this ratios 2.5, 5, 7.5 with paper sludge and rice husk. We are taking the 

combinations of thses rations. The combinations are given in table: 5.1 
 

 

 

 

 

Table 5.1. Combinations of Rice husk and Paper sludge 
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6. TEST ON HARDENED CONCRETE 
6.1 Compression test  

The compressive strength of concrete is defined as the load which causes the failure of specimen, per 

unit area of cross-section in uniaxial compression under given rate of loading. The strength of 

concrete is expressed as N/mm2.  

For structural design the compressive strength is taken as the criterion of quality of concrete and 

working stress are prescribed as per codes in terms of percentages of the compressive strength as 

determined by standard tests. The specimens are cured for 7 days and 28 days. The compressive 

strength of concrete for 7 days and 28 days with varying  percentage of paper sludge and rice husk. 

6.2 Split tensile test  

The specimens are cured for 7 days and 28 days .The tensile strength of concrete for 7 days and 28 

days with various percentage of paper sludge and rice husk are conducted. 

 6.3 Flexural strength test  

Concrete as we know is relatively strong in compression and weak in tension. In reinforced members, 

little dependence is placed on the tensile strength of concrete. The value of the modulus of rupture 

depends on the dimension of the beam and manner of loading. The system of loading used in finding 

out the flexural tension is central point loading and three points loading. In central point loading, 

maximum fiber stress will come below the point of loading where the bending moment a maximum.  

This ensures that top and bottom surfaces of the beam are parallel so that loading is uniform across 

the width. Loading is applied through 2 rollers, each at a distance of L/3 from the supports on either 

side. Apply the loading without shock and increase at a constant stroke rate .The flexural strength of 

concrete for 7 days and 28 days with varying  percentage of paper sludge and rice husk 
 

5. RESULTS  AND  DISCUSSIONS   
So far  the compressive strength test results for the casted cubes of size 150*150*150mm so far 

obtained with different mix proportions of rice husk and paper sludge are as given in table 5.1.the 

average compressive strength results for 7 days and 28 days are tabulated. It is seen that the The 

concrete specimens were cured under normal conditions as per IS 516-1959 and were tested at 7 days 

and 28days for determining compressive strength as per IS 516-1959 days. An increase in 

compressive strength was observed at 2. 5% replacement of cement by waste paper sludge and 2.5& 

replacement of fine aggregates by rice husk . The maximum compressive strength measured was 

almost similar to the  reference mix at 28 days corresponding to conventional concrete mix . 

Compressive strength for concrete mix with all other ratios was found to be  less than that of reference 

mix.. 
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Table 5.1 : Compressive Strength Test results for cube specimens of size 150mm x 
150mm x 150mm 

 

Sl no 

 

Paper 

sludge  (%) 

 

Rice husk 

(%) 

 

Average load 

@7 days (kN) 

Average 

load @28 

days(kN) 

Avg. 

Compressive 

Strength @7 

days(N/mm
2 
) 

Avg. 

Compressive 

Strength @28 

days(N/mm
2
 ) 

1 5 2.5 86 221 3.8 9.8 

2 2.5 5 92 227 4.1 10.1 

3 2.5 2.5 443 578 19.7 25.7 

4 5 5 92 227 4.1 10.1 

 

6. EXPECTED OUTCOME 
Expecting to obtain similar or greater values of strength when compared with conventional concrete 

by varying the proportion of paper sludge and rice husk.The results of Split tensile strength and 

flexural strength are yet to be obtained. Use of waste paper sludge and rice husk  in concrete can 

prove to be economical as it is non useful waste and free of cost. Use of waste paper sludge and rice 

husk  in concrete will eradicate the disposal problem of waste paper sludge and rice husk 

,reduce emission of harmful pollutants by cement manufacture industry into our environment and thus 

prove to be environment friendly, paving way for greener concrete. Use of waste paper sludge and 

rice husk in concrete will preserve natural resources that are used for cement manufacture and thus 

make concrete construction industry sustainable . 
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