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ABSTRACT: 

Hypo sludge is one of the waste-from the paper industries which cannot be recycled hence a subsequent solution has to be 

found out to dispose these-waste. Previous research work suggests that hypo-sludge can be used as replacement for the 

cement in concrete. So-this work planned to use hypo sludge as an ingredient for bricks manufacturing and performing 

tests. Experiment is done on various set of mixing proportion of the material where different number of days samples are 

utilize for the examination of various properties of the brick. Results shows that proposed work has achieved good set of 

strength with increase in percentage of Fly-Ash and Hypo-Sludge. It was obtained that density of dry compacts decreases 

with increase in weight percentage of Fly-Ash and Hypo-Sludge. As the dry compacts are immersed in water at 1100C -

1800C, then through capillary action voids are filled and it becomes hard and the porosity is eliminated. As a result of which 

the compacts become dense and finally the density increases with increase in Fly-Ash and Hypo-Sludge content. it is clear 

from SEM micrographs that 75 wt. % FA blend-composite has splits which prompt decrement in compressive quality. 

 

 

CHAPTER-1 

INTRODUCTION 

1.1 General: 

A brick is a basic constituent of masonry construction either 

it is a wall, retaining structure or ancient dome or any other 

structural element. In general, brick is a composition of clay 

earth mass. With the advancement of the time, its 

generalized definition and process of manufacturing got 

changed. Basically, on basis of manufacturing, it can be 

characterized in two way either it could be a fired or non-

fired one. Fired bricks are the conventional brick of clay 

mass which is burnt at high temperature to let the fusion of 

constituents. As forfiring process requires ahugeamount of 

energy & earth mass. Recent advancement of utilization of 

wastes materials into brick manufacturing has taken the 

place of clay earth mass. With the advancement of cement 

lead new techniques of manufacturing of cement. Mud 

bricks are sun or air-dried bricks they are not subjected to 

any firing or heating effects. The past research works can be 

separated into three fundamental examinations relying on 

the sort of material utilized for substitution of essential 

constituents and technique for creation of bricks from waste 

material.  

1.Firing  

2.Cementing  

3.Geo-polymerization  

The business generation of bricks from waste material is still 

exceptionally restricted. The conceivable reasons are 

identified with the strategy for delivering bricks from waste 

material. The institutionalization and government direction  
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identified with potential sullying from the waste materials 

are removed. For the wide generation of bricks from waste 

material future innovative work are required specialized, 

financial and natural angles as well as on 

institutionalization, government policy and determinations. 

As the block creation is much adaptable so extraordinary 

sorts of waste have been effectively joined into let go mud 

bricks.  

Table 1.1: Common Ingredients of Conventional 

Bricks: 

In fire bricks or mud bricks, natural substance ought to be 

least as conceivable in light of the fact that it builds porosity, 

water ingestion and the main reasons are that it grants bring 

down quality. Then again, bond bricks made of concrete, 

sand and some admixture. Amid the assembling of the two 

kinds of bricks, a lot of epitomized vitality is required, 

because of which gigantic measure of contamination 

discharged into nature. These toxins influence the earth and 

additionally living creature severely. Silica (grains of sand), 

alumina, lime, press, manganese, sulfur, and phosphates, 

with various extents are making predominantly in the muds. 

Granulating or pounding the earth in plants and blending it 

with water to make it plastic is the means to made bricks. At 

that point, the plastic mud is formed, finished, dried and let 

go. Bricks are produced with various colors, for example, 

dim red, dark colored and dim base on the terminating 

temperature of the mud amid assembling. The terminating 

temperature for block producing shifts from 9000C to 

12000C. Mud block has a normal thickness of 2N/m3. 

Silica  

Block earth ought to contain around 50 to 60% of silica. It 

is in charge of averting cracking, contracting and twisting of 

crude bricks. It likewise influences the strength of bricks. 

On the off chance that present in overabundance, at that 

point it crushes the union amongst particles and the block 

ends up noticeably fragile.  

 

 

Alumina:  

Great block earth ought to contain around 20% to 30% of 

alumina.  

It is in charge of pliancy normal for earth, which is 

imperative in a molding operation.  

On the off chance that present in excess, at that point the 

crude block-shrink and wrap while drying.  

 

Lime:   

The level of lime ought to be in the scope of 5% to 10% out 

of a decent block earth. It forestalls shrinkage of bricks on 

drying. It makes silica in mud soften on consuming and 

consequently ties it. Overabundance of lime makes the 

block dissolve and block loses its shape.  

 

Iron oxide:  

A decent block earth ought to contain around 5% to 7% of 

iron oxide. It gives a red shading to the bricks. It enhances 

impermeability and solidness. It gives quality and hardness. 

On the off chance that present in abundance, at that point the 

shade of block winds up noticeably dim blue or blackish. On 

the off chance that the amount of iron oxide is relatively less, 

the block winds up plainly yellowish in shading.  

 

Magnesia: 

Great block earth ought to contain less a little amount of 

magnesia about1% Magnesium in block earth grants a 

yellow tint to the block. It is in charge of decreasing 

shrinkage. Abundance of magnesia prompts rot of bricks. 

  

1.2 HARMFUL INGREDIENTS IN BRICK:  

Below mentioned are some of the ingredients which are 

undesired in the brick earth.  

1.2.1 Lime:  

A little amount of lime is required in the brick earth. Be that 

as it may, if introduce in overabundance, it makes the block 

dissolve and thus block loses its shape. On the off chance 

that lime is available as bumps, at that point it is changed 

over into quicklime in the wake of consuming. This 

quicklime slakes and grows in nearness of dampness, 

causing part of bricks into pieces.  

1.2.2 Iron pyrites: 

The nearness of iron pyrites in block earth makes the block 

get solidified and crumbled amid consuming, due to the 

oxidation of the iron pyrites. Pyrites dis-colorise the bricks.  

1.2.3 Alkalis: 

These are existing in the block earth as pop and potash. It 

goes about as a transition in the furnace amid consuming and 

Constituents Percentage 

Silica 50% to 60% 

  

Alumina 20% to 30% 

Lime 2 to 5% 

Iron oxide ≤ 7% 

Magnesia less than 1% 
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it makes bricks circuit, curve and twist. Along these lines, 

bricks are dissolved and they lose their shape. The antacids 

staying in bricks will assimilate dampness from the climate 

when bricks are utilized as a part of stone work. With the 

progression of time, the dampness gets vanished leaving 

dark or white stores on the divider surface (known 

flowering). This white fix influences the presence of the 

building structure.  

1.2.4 Pebbles:  

Rocks in block earth make a problem amid blending 

operation of the earth. It avoids uniform and thorough 

mixing of earth, which brings about powerless and 

permeable bricks. Bricks containing stones won't break into 

shapes according to prerequisites.  

1.2.5 Vegetation and Organic Matter:  

The nearness of vegetation and natural issue in block earth 

helps with consuming. In any case, if such issue isn't totally 

scorched, the bricks wind up noticeably permeable. This is 

because of the way that the gasses will be developed amid 

the consuming of the carbonaceous issue and it will bring 

about the arrangement of little pores.  

1.3 MANUFACTURING OF BRICKS:  

During the time spent assembling bricks, the accompanying 

unmistakable operations are included.   

1. Preparation of clay  

2. Molding 

3. Drying  

4. Burning  

Each of the above operation of the manufacturing bricks will 

now be studied at length.  

1.3.1 Preparation of clay:  

The earth for block is set up in the accompanying request.  

Un-ruining: The best layer of the mud, around 200mm 

inside and out, is taken out and discarded. The mud in top 

soil is brimming with pollutions and thus it is to be rejected 

to prepare bricks.  

Burrowing: The mud is then uncovered from the beginning. 

It is spread on the leveled ground, only somewhat more 

profound than the general level. The stature of stacks of mud 

is around 600mm to 1200mm.  

Cleaning: The mud as got during the time spent burrowing 

ought to be cleaned of stones, rocks, vegetable issues. On 

the off chance that these particles are in abundance, the mud 

is to be washed and screened. Such a procedure normally 

will end up being troublesome and costly.  

Weathering: The mud is then presented to the air for 

softening and progressing. The period differs from couple 

of weeks to full season.  

Mixing: The mud is made free and any fixing to be added 

to it, is spread out at its best. The mixing shows private or 

amicable blending. It is completed by taking a little measure 

of earth each time and turning it all over vertical way. The 

mixing influences mud to fit for the following phase of 

hardening.  

Hardening: during the time spent treating, the mud is 

conveyed to an appropriate level of hardness and it is made 

fit for the following operation of trim. Plied or squeezed 

under the feet of man or dairy cattle. The treating ought to 

be done comprehensively to acquire the homogeneous mass 

of mud of uniform character. For assembling great bricks on 

a vast scale, treating is done in a pug mill. A regular pug 

process fit for hardening adequate earth for an every day 

yield of around 15000 to20000 bricks.  

1.3.2 Molding:  

The mud which is set up as above is then sent for the content 

operation of molding. Following-are two sorts of trim:  

1. Hand Molding 

2. Machine Molding 

1.3.2.1 Hand molding:  

Close by embellishment, the bricks are formed by hand i.e.; 

physically. It is received where labor is modest and is 

promptly accessible for the assembling procedure of bricks 

on a little scale. The molds are rectangular boxes which are 

open at best and bottom. They might be of wood or steel. It 

ought to be set up from well-seasoned wood. It might even 

be set up from steel points and plates. The thickness of steel 

form is 6mm.They are utilized for assembling bricks on a 

large scale. The steel molds are more-strong than a wooden 

one and turn out bricks of uniform size. The bricks recoil 

amid drying and burning. Hence, the molds are along these 

lines made bigger than consumed bricks (8-12%).  

1. It indicates the trade name of the manufacturer  

2. In brick work, the bricks are laid with frog uppermost. It 

thus affords a key for mortar when the next brick is placed 

over it.  

Table Molded Bricks:  

I) The way toward embellishment of bricks is only 

comparative as above. However, for this situation, the form 

remains almost a table size 2m x 1m. The bricks are shaped 

on the table and send for additionally procedure of drying.  

ii) However, the proficiency of the decay slowly diminishes 

due to remaining at some place for a more drawn-out 

duration. The cost of a brick is additionally expanded when 

table trim is received.  
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1.3.2.1 Machine Molding:  

This type of molding is carried out by two processes:  

I) Plastic clay machine  

ii) Dry clay machine  

Plastic Clay Molding: 

I) Such machine comprises of a rectangular opening having 

length and width is equivalent to customary bricks. The 

pugged earth is put in the machine and it turns out through 

the rectangular opening.  

ii) These are cut into strips by the wire settled at the casing. 

The course of action is made such that the thickness of the 

strip is equivalent to that of the bricks are acquired. So it is 

additionally called as WIRE CUT BRICKS. 

Dry Clay Machinemolding:  

In these machines, the strong clay is finally converted 

intopowdered form. A small quantity of water is then added 

to form a stiff plastic paste.  

ii) Such paste is placed in a mold and pressed by the machine 

to form dry and well-shaped bricks. They do not require the 

process of drying.  

1.3.3 Drying: 

The moist bricks, if brunt, are probably going to be split and 

distorted. Hence the formed bricks are dried before they are 

taken for the following operation of consuming. For the 

drying the bricks are laid longitudinally in the piles of width 

equivalent to two bricks, A stack comprises of ten or eight 

tiers. The bricks are laid along and over the stock in 

substitute layers. Every one of the bricks are put on edges. 

The bricks are permitted to dry until the point that the bricks 

are progressed toward becoming cowhide hard of dampness 

content around 2%.  

1.3.4 Burning: 

Bricks are singed at high temperature to pick up the quality, 

strength, thickness and red shading appearance. All the 

water is evacuated at the temperature of 650 degrees 

however they are scorched at a temperature of around 1100 

degrees on the grounds that the intertwining of sand and 

lime happens at this temperature and concoction holding 

takes between these materials after the temperature is chilled 

off bringing about the hard and thick mass.  

Bricks are not consumed over this temperature since it will 

bring about the softening of the bricks and will bring about 

a twisted shape and a hard mass when cooled which won't 

be workable while brickwork. Bricks can be singed utilizing 

the accompanying strategies:  

(a) Clamp Burning  

(b) Kiln Burning  

 

1.3.4.1 Clamp Burning:  

The clip is a transitory structure for the most part built over 

the ground with a stature of around 4 to 6 m. It is utilized 

when the request of the bricks is bring down scale and when 

it isn't a rainstorm season. This is for the most part 

trapezoidal in arrange for whose shorter edge among the 

parallel sides is underneath the ground and after that the 

surface rising always at around 15 degrees to achieve the 

other parallel edge over the ground. After these substitute 

layers of the bricks and fuel, the best surface is secured with 

the mud in order to safeguard the heat. Fire is lighted at the 

base, once the fire is begun it is kept under discharge without 

anyone else for maybe a couple months and the same day 

and age is required for the cooling of the bricks.  

Disadvantages of Clamp burning:  

1. Bricks at the base are over-scorched while at the best are 

under-singed.  

2. Bricks lose their shape, and reason might be their sliding 

descending once the fuel layer is scorched.  

3. This strategy can not utilize for the assembling of a large 

number of bricks and it is expensive as far as fuel on the 

grounds that a large measure of warmth is wasted.  

4. It can't be utilized in storm season.  

1.3.4.2 Kiln Burning:  

The furnace is an extensive broiler utilized for the 

consuming of bricks. For the most part coal and other locally 

accessible materials like wood, bovine excrement and so 

forth can be utilized as fuel. They are two writes:  

• Intermittent Kilns.  

• Continuous Kilns.  

1.3.4.2.1 Intermittent Kilns: 

These are additionally the occasional sort of ovens in light 

of the fact that in such furnaces just a single procedure can 

occur at one time. Different significant procedures which 

happen in the furnaces are loading, emptying, cooling, and 

consuming of bricks.  

There are two kinds of intermittent kilns:  

(i) Up-draught Intermittent Kilns  

(ii) Down draught Intermittent Kilns  

Down draft furnaces are more proficient on the grounds that 

the warmth is used more by moving the hot gases in the 

bigger region of the oven. In up draft ovens, the hot gases 

are discharged after they ascend to stack entrance.  

1.3.4.2.2 Continuous Kilns:  

These furnaces are called ceaseless due to every one of the 

procedures of stacking, emptying, and cooling, warming, 

pre-warming occur at the same time. They are utilized when 

the bricks are requested in bigger scale and in brief time. 

http://www.ijsrem.com/
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Bricks consuming-are finished in one day, so it is a quick 

technique for burning. There are two surely understood 

nonstop furnaces: 

Bull's Trench Kiln: 

Bull's trench furnace comprises of a rectangular, round or 

oval arrangement shape. They are developed beneath the 

ground level by exhuming a trench of the required width for 

the given limit of block manufacturing. This Trench is 

separated for the most part into 12 loads with the goal that 2 

quantities of cycles of block consuming can happen in the 

meantime for the bigger creation of the bricks. it is difficult 

to produce the bricks in the storm seasons.  

Hoffman's Kiln:  

The principle-contrast between the Bull's trench furnace and 

the Hoffman ovens are:  

1. Hoffman's furnace is an over the ground structure while 

Bull's Trench Kiln is an underground structure.  

2.Hoffman's oven have a changeless rooftop while Bull's 

trench Kiln does not have so it previous can be utilized as a 

part of a year a year to produce bricks yet later is ceased in 

the rainstorm season.  

Hoffman's furnace is for the most part roundabout in design 

and is developed over the ground. The entire structure is 

partitioned into the 12 chambers and the whole procedures 

occur all the while like in Bull's trench Kiln.  

1.4 CLASSIFICATION OF BRICKS: 

Bricks, which are utilized as a part of development works, 

are singed bricks. They are ordered into four classifications 

based on its assembling and readiness, as given underneath.  

1. First class bricks  

2. Second class bricks  

3. Third class bricks  

4. Fourth class bricks  

1.4.1 First Class Bricks:  

These bricks are table formed and of standard shape and 

they are singed in ovens. The surface and edges of the bricks 

are sharp, square, smooth and straight. They conform to 

every one of the characteristics of good bricks. These bricks 

are utilized for prevalent work of changeless nature.  

1.4.2 Second Class Bricks:  

These bricks are ground shaped and they are scorched in 

ovens. The surface of these bricks is to some degree 

unpleasant and shape is additionally marginally sporadic. 

These bricks may have hair breaks and their edges may not 

be sharp and uniform. These bricks are generally utilized as 

a part of spots where brickwork is to be furnished with a 

layer of mortar.  

 

1.4.3 Third Class Bricks:  

These bricks are ground shaped and they are scorched in 

clips. These bricks are not hard and they have harsh surfaces 

with sporadic and contorted edges. These bricks give dull 

sound when struck together. They are utilized for 

insignificant and brief structures and at places where 

precipitation isn't overwhelming.  

1.4.4 Fourth Class Bricks:  

These are over scorched bricks with unpredictable shape and 

dull shading. These bricks are utilized as total for concrete 

in establishments, floors, streets and so forth., due to the way 

that the over consumed bricks have a minimal structure and 

thus they are now and again observed to be more grounded 

than even the top of the line bricks.  

1.5 Classification Of-Bricks As-Per Constituent 

Materials  

There are various types of bricks used in masonry.  

• Common Burnt Clay Bricks  

• Sand Lime Bricks (Calcium Silicate Bricks)  

• Engineering Bricks  

• Concrete Bricks  

• Fly ash Clay Bricks  

Common Burnt Clay Bricks  

Regular consumed mud bricks are shaped by squeezing into 

molds. At that point these bricks are dried and let go in an 

oven. Basic consumed mud bricks are utilized as a part of 

general work with no exceptional appealing appearances. At 

the point when these bricks are utilized as a part of dividers, 

they require putting or rendering.  

Sand Lime Bricks: 

Sand-lime bricks are made by blending sand, fly powder and 

lime took after by a substance procedure amid wet blending. 

The blend is then shaped under strain framing the block. 

These bricks can offer focal points over mud bricks, for 

example, their shading appearance is dark rather than the 

customary ruddy-colour. Their shape is uniform and shows 

a smoother complete that doesn't require plastering.  

Engineering Bricks: 

Designing bricks are bricks produced at to a great degree 

high temperatures, framing a thick and solid block, enabling 

the block to confine quality and water ingestion. Building 

bricks offer astounding burden bearing limit soggy 

verification qualities and compound opposing properties.  

Concrete Bricks: 

Solid bricks are made of strong cement. Solid bricks are 

typically put in veneers, fences, and give a phenomenal 

tasteful nearness. These bricks can be made to give diverse 

shadings as pigmented amid its generation.  

http://www.ijsrem.com/
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Fly Ash Clay Bricks: 

Fly powder mud bricks are fabricated with mud and fly fiery 

debris, at around 1,000 degrees C. A few investigations have 

demonstrated that these bricks have a tendency to come up 

short poor deliver pop-outs, when bricks come into contact 

with dampness and water, making the bricks grow. In the 

realm of concrete, numerous simulated pozzolans are found 

by research, for example, fly fiery remains, impact heater 

slag, silica rage, rice husk powder. 

Hypo-sludge bricks: 

Hypo slop is a current landing among cementations 

materials. It was initially presented as fake pozzolana while 

delivering paper the different wastes turn out from the 

different procedures in paper ventures. From the preparatory 

waste named as hypo ooze because of its low calcium is 

taken out for our undertaking to supplant the bond usage in 

concrete. Papermaking enterprises for the most part create a 

lot of strong waste.  

Hypo-Sludge brick 

Generation of paper all around the globe is around 8.4 to 

11.2 metric tons for every annum. Paper creating businesses 

deliver a lot of strong waste. Many organizations consume 

their muck in incinerators which leads towards air 

contamination. Paper making for the most part creates a lot 

of strong waste. Paper strands can be reused just a 

predetermined number of times before they turn out to be 

too short or powerless to make amazing paper. To diminish 

transfer and contamination issues radiating from these 

modern wastes, it is basic to create beneficial building 

materials from them. Keeping this in see, examinations were 

attempted to create low cast concrete by mixing different 

proportions of bricks with hypo muck.  

Loss of Ignition (LOI); fly fiery debris gets in shape when 

it consumes at around 1000 °C because of the nearness of 

carbon and water. The weight reduction occurs because of 

carbon burning and dampness vanishing is called "Loss of 

Ignition (LOI)". This is communicated as a rate. The lower 

the loss of Ignition, the better will be fly fiery remains. 

According to BIS, it ought not be over 5%.  

Fineness; the fine fly fiery debris has more surface zone 

accessible to respond with lime, accordingly more will be 

the pozzolanic action of fly cinder. The more prominent 

pozzolanic movement adds to the quality of fly fiery 

remains block. According to BIS, it ought not be more than 

320m2/kg.  

Calcium (CaO) content; the pozzolanic reactivity of fly 

slag is more in high calcium fly fiery debris. The more 

prominent the pozzolanic movement prompts higher the 

quality of fly fiery debris block. According to ASTM C618, 

fly fiery remains is arranged into two; Class C contains over 

10% lime and Class F fly cinder contains under 10% lime.  

Be that as it may, in light of evaporator operations, where 

heater temperature isn't more than 800 °C, while HT fly 

cinder containing lustrous responsive stages is produced at 

more than 1000 °C in super warm plants. LT fly powder 

responds well with lime though HT fly cinder responds well 

with OPC (Ref. Fly fiery debris for Sustainable 

Development created by Dr. N Bhanumathi das and N 

Kalidas; distributed by Ark Communication 2002).  

1.6 ADVANTAGES: 

1. It reduces dead load on structures due to lightweight 

(2.6 kg, dimension: 230 mm X 110 mm X 70 mm). 

2. The same number of bricks will cover more area 

than clay bricks 

3. High fire Insulation 

4. Due to high strength, practically no breakage 

during transport and use. 

5. Due to a uniform size of bricks mortar required for 

joints and plaster reduces almost by 50%. 

6. Due to lower water penetration seepage of water 

through bricks is considerably reduced. 

7. Gypsum plaster can be directly applied on these 

bricks without a backing coat of lime plaster. 

8. These bricks do not require soaking in water for 24 

hours. A sprinkling of water before use is enough. 

1.7 DISADVANTAGES 

1. Mechanical quality is low, yet this can be corrected 

by including marble waste or mortar between 

pieces.  

2. Limitation of size. Just secluded size can be 

delivered. The extensive size will have more 

breakages.  

3. It is useful for the spots like subtropical zone or 

zone where the climate is warm on the grounds that 

it doesn't assimilate warm. Be that as it may, amid 

frosty, it isn't useful. 

 

CHAPTER-2 

Literature Survey: 

In this chapter, we have to discuss the various work take 

place in the field of hypo sludge and fly-ash brick. In this 

chapter, we summarized various papers written by various 

people and researchers to show their work, research and 

knowledge in there spective field. In this, we have to deal 

with the ideas, work, and views of different peoples on 

atopic related to hypo sludge brick. In this, we also get 
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knowledge about the work-progress, arrangements, and 

requirements for mix design process of hypo sludge bricks 

over conventional brick. 

2.1 Various approaches of Brick Processing 

[1] A. Kulkarni, S. Raje et. al (2013), experimented on fly 

fiery debris bricks by incomplete substitution of hypo muck 

by weight with lime with a change of (5%, 10%, 15% and 

20%) for playing out their investigations to decide 

compressive quality and to make sparing and green bricks 

to dodge an issue, for example, powder transfer and lopsided 

condition.  

[2] R. Kumar, V.Patyal et. al (2014), fly cinder is for the 

most part utilized as a substitution of Ordinary Portland 

Cement, as a rule, 25% of substitution of Portland bond yet 

high volume blended in under research. Some fruitful 

undertaking report where fly powder was fused in the blend 

at the rate of 20% to half. Fly slag bricks are nearly lighter 

in weight and more grounded than customary mud bricks. in 

addition the practical utilization of the material.  

[3] S.S. Razvi (2016), investigated the utilization of water 

treatment ooze join with earth. They delivered bricks with 

sewage slime in scopes of 20, 25, 30 and 40% of dry weight 

and thought about than traditional bricks. In their 

examination, they found that if bricks are produced up to 

40% muck it will meet the important specialized guidelines 

yet with the expansion of 30% slime, bricks will have 

fragility, effortlessly broken so it can't be prescribed for 

development reason and shading won't be according to 

prerequisite through the determination.  

[4]S. Yadav, S. Agnihotri et. al (2014), experimentally 

described the recycling of waste product i.e. STP sludge and 

fly ash by adding themto bricks. In their experimental study, 

they used different composition of sludge and fly ash in the 

proportions of 20:80, 30:70, 50:50, 80:20 and 100:0 and 

found that 80:20 proportions had adequate cruising strength 

and water absorption as per specification. 

[5] S. S. Jahagirdar, S. Shrihari et. al (2013), researched 

the impact of material plants muck in consumed earth 

bricks. They broke down the compound structure of slop and 

soil test by ICE-AES, SEM, and XRF offices. they found 

that with an expansion in slime contains in bricks, the 

thickness of bricks, compressive quality, and ringing sound 

lessens though water ingestion and blooming increments. 

They additionally discovered terminating period at 800°C 

terminating temperature and 24 hours give great outcome in 

compressive quality with an indistinguishable level of ooze 

from contrast with other temperature and terminating period 

mix. They demonstrated that material plant slop can be 

utilized something like 15% for getting compressive quality 

more prominent than 3.5N/mm². 

[6] Rohit Kumar Arya, Rajeev Kansal (2016), determined 

the weight, compressive strength, water absorption capacity, 

fire resistance, hardness etc. of papercrete brick by 

utilization of waste papers (newspapers, invitation cards, 

magazines etc.) in order to determine their aptness for use 

as a building construction material. While using paper pulp 

with cement and sand it was found that the weight of the 

brick was approximately 50% lesser than the conventional 

clay brick. Therefore papercrete bricks will decrease the 

dead weight of the structure in a significant amount. So it 

can change our design and building cost as in an economical 

point of view. 

2.2 Outcome of Literature Review 

The literature review presented above shows that there are a 

number of published work on hypo sludge brick. 

Experimental studies are presented on the hypo sludge brick 

with fly ash. It is found that majority of the research papers 

on hypo sludge brick are concentrated on its strength and 

economy. In this study, we have adopted hypo sludge with 

fly ash and varied the percentage of these materials for 

evaluating the strength behavior and characteristics of hypo 

sludge brick with fly ash brick over conventional brick. 

 

CHAPTER 3 

Methodology 

    3.1 Experimental Background 

Brick is one of the important building units used for 

masonry work in the building construction which make 

up walls and columns after adjoining a great number of 

bricks by the help of mortar paste. On the basis of raw 

materials used for manufacturing of bricks, they are 

usually classified into three categories as clay bricks, 

fly ash bricks and hypo sludge bricks. They can also be 

typically categorized in the form of graded class i.e. 

first class, second class, third class and fourth-class 

bricks. Different categorized bricks have dissimilar 

strength, color, appearances and applications according 

to anxiety in construction. Generally, the modular size 

of brick is (190×90×90) mm and non-modular size of 

brick varies as length (210-250 mm), width (100-130 

mm) and height (70-75 mm). Its maximum weight is 

approximately 3 to 3.5 kg. These bricks are obtained by 

hand molding or machine molding.  

3.2 Mix Proportioning Of hypo Sludge Bricks 

Mix Proportioning can be defined as the technique of 

selection of the appropriate composition of materials 

http://www.ijsrem.com/
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for manufacturing of bricks. In the current research 

work, hypo sludge has been used in varying 

percentages of its weight. A good brick earth 

constitutes mineral proportioning consists of alumina, 

silica, lime, oxides of iron and magnesia where silica 

(sand)provides a body of brick and is coarser than other 

materials. Therefore, in order to use hypo sludge and 

fly ash in bulk, all ingredientshave been replaced by 

cement, hypo sludge and fly ash and bricks are 

completely made up of these materials only and in our 

research is enriched of clayand silica mass due to the 

use of Alfi-sols (alluvial) type of soil, having fines 

silica particles. 10 to 30% hypo sludge is further added  

and varied the amount of fly ash in all the proportions 

for making non-conventional brick. 

3.3 Mix Proportioning Of Hypo Sludge Bricks: 

Sample bricks were prepared by varying the percentage 

composition of hypo sludge, fly ash and cement in the 

brick and keeping the percentage of sand constant. 

Different samples prepared are tabulated below: 

Table 3.1- Proposed Mix Proportionin 

 

 

3.4 Concept Used For Hypo Sludge Brick: 

In local industrialareas, hypo sludgeis obtained from a 

paper industry where a large mass of hypo sludgeis 

produced. Its disposal is a major concern as it has an 

adverse impact on the environmentand is often proved as 

a life-threatening for thenearby people of where it is 

dumped. However, they can be ideally used in bricks 

manufacturing as similar to clay and fly ash. The bricks 

manufactured are similar to fly ash and clay bricks in 

terms of strength and lightweight. These hypo sludge 

bricks can be easily made available in the nearby area to 

be used in construction regarding partition wall as well as 

the framed type and economical budgets projects work.  

3.5 Water: 

Water is the primary constituent required for forming 

the mix soft and workable. It helps in mixing all the 

solid ingredients homogeneously and makes it plastic 

for molding purpose. Water should be free from acids, 

organic matter and solid solvent and its pH value should 

be in the range of 6-7. BOD of water must be zero. 

3.6 Manufacturing Process Of Hypo Sludge Bricks: 

Following procedure has been adopted for the       

manufacturing of hypo sludge bricks: 

1.Procurement of materials 

2.Preparation of sample 

3.Moulding 

4.Mixing 

5.Drying  

They are further tested for the quality and they are 

dispatched to the sites. 

3.6.1 Procurement of materials:  

Bricks required materials for manufacturing of 

bricks.  Therefore, procurement of material is the first 

stage for preparing of bricks. Hypo sludge bricks raw 

materials such as hypo sludge, fly ash, lime and cement 

should be easily available near the location where 

bricks are being prepared. 

3.6.2 Preparation of Samples:  The samples were 

prepared by Powder metallurgy route. 

3.6.3  Moulding process: 

Bricks are mainly molded by two methods 

a. Hand Moulded. 

b. Machine Moulded. 

We have used hand molding practice for molding of 

sample mix on the ground shell. This practice includes 

use of (225×105×75) mm mold box made up of 

shishum wood. 

S.

N

o 

Nam

e of 

Sam

ple 

No. 

of 

Bri

cks 

Li

me 

(%

) 

C

e

m

e

n

t 

(

%

) 

Fly 

ash 

(%) 

Hyp

o 

Slu

dge 

(%) 

1 M1 3 10 
1

0 
70 10 

2 M2 3 10 
1

5 
60 15 

3 M3 3 10 
2

0 
50 20 

4 M4 3 10 
2

5 
40 25 

5 M5 3 10 
3

0 
30 30 
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Before molding, the mold was dipped every time 

in water to make it free from soil and cement particles. 

Subsequently, lubricants are applied on it, to make 

brick perfectly smooth surface after which hypo-sludge 

paste is inserted into it with pressure and mold are 

tempered with rod 25 times. After proper smoothing, 

the top surface the mold is left for 24 hours for setting 

the cement hypo-sludge paste. After 24 hours sample is 

de-molded from the mold. 

3.6.4 Mixing Process: 

Five different weight percentages of Fly ash and hypo-

sludge with (70%, 60%, 50%, 40% and 30%) and (10%, 

15%, 20%, 25% and 30%) were taken respectively. 

These compositions were mixed thoroughly by hand 

mixing, to get a homogenous mixture. Different 

compositions of Fly ash along with hypo-sludge were 

kept in three different small size bottles. Around 6-10 

small steel balls are kept inside for proper mixing. 

3.6.5 Compaction: 

The compaction tests were executed to make barrel 

shaped FA compacts. Tube shaped bite the dust and 

punch having 15 mm width made of stainless steel was 

utilized to make round and hollow Fly fiery debris 

compacts. A blend of roughly 5 gm. was taken for every 

piece. At that point the punch and bite the dust was 

cleaned with cotton took after by CH3)2CO so all the tidy 

is expelled from within surface of the kick the bucket and 

outside surface of the punch. At that point lubing was 

done to abstain from staying. At long last, the entire 

framework was subjected to pressure driven seal valve 

made tight, mounting was done coaxially. Most extreme 

of 6tons of the load was connected to it gradually. 

3.6.6 Curing process:  

According to code, formed bricks are left to cure on the 

floor for 28 days as prescribed in IS 456:2000. Bricks dry 

in stacks for a further time of 7to 15 days till the 

dampness content is decreased to 5 to 7 percent 

approximately. Three tests from every piece were cured 

in water at 27±2 °C till testing day. 

     3.7 Tests for Mechanical Properties: 

3.7.1 Measurement of Dimensions of Brick: 

For the bricks 'measurements estimation, the 

methodology depended on Clause 5.2.1, IS 12894:2002. 

The required contraption in this test was estimating tape. 

In this test, an aggregate of (at least 3 as per the span of 

the stack) bricks were chosen arbitrarily from the bricks 

stack. Any rankle, little projections or free particles of 

concrete that clung to every block must be expelled. The 

bricks were then set in contact with each other in a 

straight line upon a level surface.   

     3.7.2 Initial Rate of Absorption: 

IRA test is basically an estimation of the measure of 

water a unit block assimilates when submerged in water 

at 3 mm profundity for one moment. It is estimated in 

kg/m2/min or gm/30 in2/min. The IRA esteem gives the 

close by information about the absorptive limit of bricks. 

The test is done as determined in ASTM C67-14. In the 

first place, the bricks are stove dried for at the very least 

24 hours or until the point that two back to back readings 

demonstrate no varieties in weight.  

3.7.3 Water Absorption and Dry Density: 

Water ingestion is the measure of the measure of water 

the block unit retains when put in water for 24 hours. It 

is a generally taken after test and is led according to 

Indian Standard IS 3495:1992 [49]. The block example 

is broiler dried for at the very least 24 hours or until the 

point that two successive readings demonstrate no 

varieties in weight. The dry weight of the sample is found 

and is then submerged in a water shower for 24 hours. At 

that point the example is taken out, wiped with a wet 

fabric and its wet weight is found. The WA (Water 

Absorption) is figured by partitioning the put on in 

weight by dry weight of a block. The amount of water 

absorbed (%) was calculated using equation-1 

M2− M1 × 100 = _ _ _ _ _ _ _ _ _ _    ---------------------

------ (1) 

     M1 

Where; M1 and M2 are the mass of dry and wet sample 

respectively. 

The dry density of the brick is determined by dividing the 

dry weight of brick by its volume. 

S. No. 
Class of 

bricks 

Permitted max. 

water absorption 

1 First 20% 

2 Second 22% 

3 Third 24% 

3.7.4 Compressive Strength test: (IS: 3495(Part 1)-

1992):Regularly the measured or conventional 

consumed bricks example is drenched in water for 24 

hours at room temperature. Prior to that evacuate 

unevenness saw in the bed countenances to give smooth 

http://www.ijsrem.com/
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and parallel appearances. At that point the frog of the 

block is filled flush with 1:3 concrete mortars and the 

example is put away in moist jute pack for 24 hours and 

afterward drenched in clean water for 24 hours. It is 

then tried for squashing esteem perceptions. Likewise 

in Hypo-Slu bricks frog is loaded with 1:3 mortar and 

it inundated in  clean water for 24 hours.  

     3.7.5 Efflorescence test:( IS: 3495(Part 3)-1992) 

The nearness of al-ka-lies in block isn't alluring in light 

of the fact that they frame dark or white patches of salt 

stores on their surface by retaining dampness and 

furthermore endeavor to break down block. A decent 

quality block ought not contain any solvent salts in it. In 

the event that dissolvable salts are there, at that point it 

will cause flowering on block surfaces.  

3.7.6 Soundness test: 

At the point when hit with a mallet or with another block, 

it should deliver clear metallic ringing sound and the 

bricks ought not break when confronted each other. In 

the event that the ringing sound is created, at that point 

the block is said to be great in soundness test. Heavier 

bricks are poor covers of sound while lightweight and 

empty bricks give great sound insulation.  

3.7.7 Hardness test: 

Blade scratching ought not create any impact on the 

block. Bricks should oppose scratch against a sharp 

question. A sharp nail is utilized to scratch the block, on 

the off chance that it doesn't leave any impact on the 

bricks then the block is said to be solidified brick. This 

test is done to know the hardness of bricks. In this test, 

scratches are made on the surface of the block by a hard 

thing (cut utilized). On the off chance that it doesn't leave 

any impact on the block surface then it will be considered 

as great quality bricks. 

 

CHAPTER 4 

Results and discussion 

4.1 Composition of Fly ash 

FA mainly consists Silica (SiO2), Alumina (Al2O3), Calcium 

Oxide (CaO), and Iron Oxide (Fe2O3). The chemical 

composition of Fly ash is tabulated in table 4.1. It is evident 

from the graph that the water absorption increases with 

increase in Fly-Ash and Hypo-Sludge content20 %. Fly-Ash 

and Hypo-Sludge absorb water to a maximum of 16.25%. 

This indicates that that most of the openings of the compacts 

are open to outside. 

Table 4.1 Compositional analysis of Fly ash. 

4.2 Measurement Of Dimensions Of- Brick: 

Based on Clause 5.2.1, IS 12894:2002. The bricks were 

placed in contact with each other in a straight line upon a 

level surface. The method of arranging the bricks depended 

on which dimension to be measured; length, width or height. 

4.3 Initial Rate of Absorption: 

Initial Rate of Absorption test conducted each Composition 

for 2 number of sample and the result is shown in table 4.3  

Fig. 4.3 Percentage (%) water absorbed by various FA 

and HS compacts. 

4.4 Water Absorption Test: 

Table 4.3 shows the amount of water absorbed 

corresponding to different Fly-Ash and Hypo-Sludge 

composition. The water absorption values of Fly-Ash and 

Hypo-Sludge composites lies in the range of 14.5% to 

16.25%. It can be seen that all the composition met the 

absorption criteria set by IS code specification. IS-code 

permits the maximum of 20 % water absorption when 

compacts are immersed for 24 hours. 

 

 

S.No. 
Area Covered by Salt 

Deposits 
Classification 

1 No patches Nil 

2 <10% Slight 

3 10%-50% Moderate 

4 >50% Heavy 

5 

Heavy deposits of salt 

accompanied by flaking 

of the surface 

Serious 

Fe2O3 SO3 K2O  LOI  

- - - 14.18 
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Table 4.4 Percentage (%) water absorbed by various FA 

and HS compacts 

 
4.5 Density Measurement: 

The density of the samples was calculated before and after 

treatment. From Fig. 4.2 we can say that density of dry 

compacts decreases with increase in weight percentage of 

Fly-Ash and Hypo-Sludge. As the dry compacts are 

immersed in water at 1100C -1800C, then through capillary 

action voids are filled and it becomes hard and the porosity 

is eliminated. The compacts become dense and finally the 

density with increases in Fly-Ash and Hypo-Sludge content. 

 
4.6 Hardness Measurement: 

Hardness test for all the Fly-Ash and Hypo-Sludge bricks 

should be done with the help of steel knife.  

It can be seen from Figure.4.6 that the creation of (Fly-Ash) 

- %+ (Hypo-ooze) - % has higher compressive quality than 

other two pieces. It is discovered that with adecrease in the 

pitch percent of fly fiery debris blend has expanded the 

compressive quality. As it is clear from SEM micrographs 

that 75wt. % FA blend composite has splits which prompt 

decrement in compressive quality. Here tar powder is just 

utilized as a coupling specialist. Water treatment 

demonstrates somewhat negative effect on the quality of the 

composite. 

Table 4.6 Hardness values of various FA resin mix 

compacts. 

 

4.7 Determination of Compressive Strength: 

The compressive strength measurement of the cylindrical 

samples was done as per standard practiced. The test was 

conducted on the three samples of each composition and the 

average value of all is evaluated. Table 4.5 shows the 

strength values of different compositions of Fly-Ash and 

Hypo-Sludge, both in the dry and wet state. For dry 

composites, the Compressive strength value lies in the range 

of -----to -----MPa. -----wt.% Fly-Ash and Hypo-Sludge 

compositions have got the highest strength value while the 

lowest strength value of ------MPa was gained by -----wt. % 

Fly-Ash and Hypo-Sludge composition. 

 

S. 

No 

Mix 

Composition 

(Wt. %) 

Compressive Strength 

(MPa) 

(7 days sample) 

1. Type- A Brick 

(10% Hypo 

sludge, 10% 

cement, 10% 

1.22 

S. 

No 

Mix Composition (Wt. 

%) 

Observations 

1. Type- A Brick (10% 

Hypo sludge, 10% 

cement, 10% lime & 

70% fly-ash) 

Little Impresion on 

surface 

2. Type- B Brick (15% 

Hypo sludge, 15% 

cement, 10% lime &60% 

fly-ash) 

No Impresion on 

surface 

3. Type- C Brick (20% 

Hypo sludge, 20% 

cement, 10% lime &50% 

fly-ash) 

No Impresion on 

surface 

4. Type- D Brick (25% 

Hypo sludge, 25% 

cement, 10% lime &40% 

fly-ash) 

Little Impresion on 

surface 

5. Type- E Brick (30% 

Hypo sludge, 30% 

cement, 10% lime &30% 

fly-ash) 

Little Impresion on 

surface 

http://www.ijsrem.com/
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lime & 70% 

fly-ash) 

2. Type- B Brick 

(15% Hypo 

sludge, 15% 

cement, 10% 

lime &60% 

fly-ash) 

1.44 

3. Type- C Brick 

(20% Hypo 

sludge, 20% 

cement, 10% 

lime &50% 

fly-ash) 

1.81 

4. Type- D Brick 

(25% Hypo 

sludge, 25% 

cement, 10% 

1.68 

lime &40% 

fly-ash) 

5. Type- E Brick 

(30% Hypo 

sludge, 30% 

cement, 10% 

lime &30% 

fly-ash) 

1.98 

Table 4.7 Compressive strength values of different FA 

resin mix compacts 

 

 
4.8 EFFLORESCENCE TEST RESULTS 

Percentage of efflorescence was calculated by using butter 

and graph paper. The liability efflorescence of all tested 

sample with different parameters is reported as slight. 

Approximately 10% of the exposed area of the brick was 

enclosed with a lean deposit of salts. Low deposition of salt 

is attributed to the fact that fly-ash and cement used were 

having very less salt content in their composition. Only 

hypo-sludge &  lime that was used for research contains 

little salt. But fly-ash and cement form the bulk of brick. 

Hence only a little efflorescence is observed in the bricks 

that too because of lime content. 

Table 4.8 Compressive strength values of different FA 

resin mix compacts. 

S. No Mix Composition 

(Wt. %) 

Compressive Strength 

(MPa) 

(14 days sample) 

1. Type- A Brick (10% 

Hypo sludge, 10% 

cement, 10% lime & 

70% fly-ash) 

2.41 

2. Type- B Brick (15% 

Hypo sludge, 15% 

3.05 

0
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p
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h

 
(N

/m
m

²)
Age of Bricks

7 days (N/mm²) 14days (N/mm²)

21days (N/mm²)

S. No Mix Composition (Wt. 

%) 

Compressive 

Strength (MPa) 

(28 days sample) 

1. Type- A Brick (10% 

Hypo sludge, 10% 

cement, 10% lime & 

70% fly-ash) 

5.43 

2. Type- B Brick (15% 

Hypo sludge, 15% 

cement, 10% lime &60% 

fly-ash) 

5.88 

v3. Type- C Brick (20% 

Hypo sludge, 20% 

cement, 10% lime &50% 

fly-ash) 

6.76 

4. Type- D Brick (25% 

Hypo sludge, 25% 

cement, 10% lime &40% 

fly-ash) 

6.88 

5. Type- E Brick (30% 

Hypo sludge, 30% 

cement, 10% lime &30% 

fly-ash) 

7.1 
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cement, 10% lime 

&60% fly-ash) 

3. Type- C Brick (20% 

Hypo sludge, 20% 

cement, 10% lime 

&50% fly-ash) 

3.34 

4. Type- D Brick (25% 

Hypo sludge, 25% 

cement, 10% lime 

&40% fly-ash) 

3.66 

5. Type- E Brick (30% 

Hypo sludge, 30% 

cement, 10% lime 

&30% fly-ash) 

3.84 

Table 4.8 Compressive strength values of different FA 

resin mix compacts. 

 
4.9 Soundness Test Results: 

Samples M3, M4 and M5 showed good metallic ringing 

sound without breaking as they must have high percentage 

of cement in  them. All of them have good hardness and 

strength. They have comparatively more dense and compact 

texture. While sample M1 has so much amount of Fly-Ash 

due to which avilability of unbound material happened in 

M1 thats why it did not provide satisfactory result and 

sample M5 have high amount of cement which are likely to 

be the main factor responsible for producing a good metallic 

sound after striking Hypo-Sludge bricks with each other 

Table 4.9 Compressive strength values of different FA 

resin mix compacts 

 

S.No. Specimen Observations 

1 M1 
Unsatisfactory Sound & 

Breaking 

2 M2 
Slightly Metallic Sound 

without Breaking 

3 M3 
Slightly Metallic Sound 

without Breaking 

4 M4 
Good Metallic Sound without 

Breaking 

5 M5 
Good Metallic Sound without 

Breaking 

 

 

Chapter 5 

Conclusions and Future Work 

5.1 Conclusions: 

Hypo sludge behaves like cement because of silica and 

magnesium properties. Hypo sludge may be used as partial 

replacement of cement. Hypo sludge can also-used as 

ingredient for brick manufacturing as it has silica contain 

and magnesium as well. Results shows that proposed work 

has achieved good set of strength with increase in 

percentage of Fly-Ash and Hypo-Sludge. It was obtained 

that density of dry compacts decreases with increase in 

weight percentage of Fly-Ash and Hypo-Sludge. As the dry 

compacts are immersed in water at 1100C -1800C,. As a 

result of which the compacts become dense and finally the 

density increases with increase in Fly-Ash and Hypo-Sludge 

content. it is clear from SEM micrographs that 75 wt. % FA 

blend-composite has splits which prompt decrement in 

compressive quality.  
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5.2 Future Work: 

As the research is never ending process so in order to work 

on the watermarking which is base on the spatial domain it 

is required to make it robust against the various natural 

attack. As proposed work is not taken care of any earth 

quake attack. Sustainable utilization would preserve 

conventional materials for future. To opt for green 

construction, RHA is a right choice, as it doesn’t produce 

environmental pollution and accelerates speed of 

construction. One can also improve the values of the current 

evaluation parameter by having some new approach.  
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