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Abstract 

Development of 100% fired non-structural binding steel using coal ash, wood stain, pond ash and 

local industrial waste, such as carbon cider, rice husk and gypsum and lime marble dust, with a 

view to reducing resources such as coal and diesel, protecting the highest levels of soil, preventing 

harmful emissions and dealing with industrial waste. The primary purpose of this study is to 

optimise newly built bricks' compressive strength and to reduce the density and absorption of water 

through extensive laboratory work. The ultimate goal of the research is to identify variables that 

affect brick qualities. This method will enable us, with successful completion of this study, to 

intentionally produce bricks for industrial waste depending on characterization, packaging and other 

technical features. 
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1. Introduction  

 

70 percent of the brick is produced using the Bull's Trench Kiln (BTK) innovation, the invention, 

accessibility of land and fuel, desire, economic conditions and the implementation of an Indo-

Gangetic field comprising of northern and northeastern portions of India. Brickmaking is a very 

energy-intensive cycle, with 1,2 to 1,75 MJ/kg of completed brick in channel ovens of Bull and 1 to 

3,0 M J/kg of finished bricks, to furnace with a particular energy consumption (Maithel and Uma 

2000). The Focal Pollution Control Board (CPCB) considered the Brick Creation company to be a 

high asset, energy-scale and filthy sector owing to the common ground of obsolete creation 

technology. While the communities are the source of the pollution of the neighbourhood air 

affecting the local people, horticulture and flora also contribute to a worldwide environmental 

change. It is an immense task for the brick business to make the brick process unsustainable 

(Figure 1.2) because of socio-economic conditions difficulties. 
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2. Review of Literature  

 

In 2016, Banu et al. examined the flue dust sand and gypsum extension framework to produce 

unfired, lightweight bricks, obtaining the optimum combination plan: 55% flue dust, 30% sand 

and 15% hydrated lime with 14% gypsum. Endeavor was also done to simplify other contact 

elements, such as the shape and relief of pushing forces. The optimum pressing factor for 

shaping was 3000 psi. The significance of relief was also shown, in regard to the ideal restored 

structure and pressing factor bricks for about a month, followed by several week in the air, 

which resulted in a maximum strength of 877,36 kg/cm2 in contrast to the highest compressive 

force of 442,96 kg/cm2, when relieved with splashing water twice a day for 5weeks. In 2012, 

Bilgin et al. researched and investigated the possible use of brick manufacturing waste marble 

powder. They discovered that the expansion of marble dust influences the physical, material 

and mechanical characteristics of the contemporary bricks produced. Marble replacement dust 

has been examined from 0 to 80 per cent and 41 to 08 to 08 mm rectangular crystals have been 

projected at the pressing factor of 15 MPa. The results of this study show that 10% of marble 

powder in weight may be added without penalty for specific characteristics. However, marble 

powder increases porosity, retains water and decreases mechanical characteristics by more than 

10 percent. 

The mechanical characteristics of dirt bricks produced by the use of two regular strands such as 

Oil Palm Product (OF) and pineapple roof (PF) in the combination of prepared and unheated 

circumstances in 2011 were studied by Chee Ming. The British standard BS3921:198 tested 

compressive strength, water absorption and blooming. 

MS 76:1972 Malaysian Standards. Results indicated that the compression strength of the bricks 

was fulfilled with the basic requirement of BS3921:1985 for a compression strength of 5.2 MPa 

for conventional bricks. Blooming could only be achieved with hot instances, since unprepared 

examples formed severe decline throughout testing. The common benefit of the inclusion of 

fibre for the ready example is more advantageous if the strength is superior than the unheated 

example. Cheng et al., 2006 studied, without faking complete progress, the characteristics of 

water porous bricks consisting of water treatment muck and base ash (BA). The mechanical 

characteristics of the sintered bricks were evaluated for important recommendations. It was 

found that a brick with a compressing strength of 256 kg/km2, a water intake ratio of 2,78 

percent and a porousness of 0,016 cm/s could be produced by 20 percent by weight of basic ash 

under a sintering condition of 1150°C. Bricks produced in this study may be used as water 

penetrable, asphalt brick earth complement in an urban area. 

 

3. Material and Methodology  

In India, 990 million tonnes of heavy garbage are produced each year. Of which 380 

million tonnes are natural, 290 million tonnes of inorganic waste and some 4,5 million 

tonnes are hazardous in the natural environment. These squander are mostly the side 

consequences of mining, agriculture, cities, modern and other cycles. To protect the 

climate, efforts should be made to use the outcomes of waste generated in some worthwhile 

applications from various sectors (Pappu et al. 2007). India is now producing about 180 

million tonnes of flue dust from 120 existing coal-based nuclear power plants (Dwivedi and 

Jain, 2014). This section handles the data and general characteristics of the materials used 
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in this assessment. Material used include flue dust, rice husk, wood saw dust, lake ash, coal 

ash, paper muck, marble waste, lime and gypsum. 

3.1 Flue dust 

 

Flue dust can be utilized for assembling of bricks utilized for building development. These 

bricks are light in weight and more grounded than normal consumed mud bricks accessible in 

our country. The utilization of flue dust for assembling of bricks and installment tiles will help 

in safeguarding land region uncovered for earth brick fabricating forestall soil disintegration 

and decrease in kindling utilization which causes deforestation. Flue dust is a side-effect of the 

coal Rice husk 

 

Lake ash is additionally a significant buildup created during the burning of coal in nuclear 

energy stations. Perhaps the main alerts of World Bank to India is that removal of coal ash 

would require one meter square of land per individual. In India, the greater part of the nuclear 

energy stations utilize a wet framework for removal of ash. At the point when pounded coal is 

scorched in a dry,  

jpura Thermal Power Station Patiala. 

 

3.2 Stone dust 

 

Stone residue is a result of the stone (rock) smashing interaction created during quarrying 

exercises, is one of the materials that has as of late acquired a consideration regarding be used 

as cementing totals in a lot of utilizations like concrete mortar, building square, concrete, and in 

controlled low strength material. In view of restricted stockpile, the expense of waterway sand 

has soar and its reliable inventory can't be ensured. Under this conditions utilization of made 

sand gets unavoidable. Squashed sand, otherwise called M-sand, stone residue. 

 

3.3 Coal cinder 

Numerous enterprises, for example, paper plants use coal as a fuel for terminating boilers to 

produce steam. After the coal is so singed in the boilers, it leaves a buildup known as "coal ash, 

or coal soot" otherwise called Bhuki or Rakhad by local people. It's essentially the powder or 

pieces from consumed or unburned coal that isn't burnt up however is unequipped for additional 

decrease. Coal soot is an inorganic waste delivered in the ignition dark coal in the heater house.  

 

3.4 Paper sludge 

In the reused paper creation, the cycle includes various filtration steps to keep up with the 

cellulose fiber however much as could reasonably be expected. Be that as it may, as the 

cellulose filaments are broken, reusing to produce new paper is an option exclusively for 3 

to8cycles, after  

 

 

3.5 Marble dust 

Marble dust is a side-effect shaped during the creation of marble. Out of the absolute waste 

created 6.5 million tons of waste is delivered from marble industry. There are two sorts of 

results created from marble handling. Marble slurryi.e. water containing marble powder and the 
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other is stones of sporadic shape or more modest size goes into the piece. One ton of marble 

slurry is Quicklime 

At the point when limestone (calcium carbonate) is warmed, at about 1000°C, it goes through 

warm disintegration. It loses carbon dioxide and transforms into quicklime. The response is 

completed in uncommonly developed furnaces. Limestone is added at the top and quicklime is 

eliminated from the base in a nonstop interaction.  

 

 

3.6 Wood saw dust 

 

It is a bye item or byproduct of carpentry activities, for example, sawing, processing, arranging, 

directing, boring and sanding. It is made out of fine particles of wood. It is utilized as a halfway 

or full substitution of fine total in the assembling of light weight and minimal expense bricks 

and to accomplish protecting properties of unfired bricks. 

 

3.7 Gypsum 

Gypsum is a sedimentary delicate sulfate mineral made out of calcium sulfate get dried out 

(CaSO4•2H2O). It's a non-water driven cover happening normally as delicate translucent stone 

or sand. Gypsum is having some significant properties like fast solidifying and drying with 

irrelevant shrinkage, little mass thickness, great imperviousness to fire, great sound engrossing 

properties, predominant surface  

 

 

4. Results and Discussion  

4.1 Research methodology 

 

The investigations were completed in three stages. After ID and assortment of crude materials, 

in the principal period of investigations physical and compound portrayals of crude material 

(Figure 4.1) was completed dependent on their particular gravity, misfortune on start, water 

ingestion, Bulk thickness, flexural strength and void volume, Blaine's fineness and molecule 

size examination. 
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Figure 4.1: Raw material characterization 

 

After fruitful portrayal of constituent materials, in the subsequent stage, projecting of examples 

stone residue lime-gypsum brick framework depended on the ideal blend showed up from 

different writing audits and statistical surveying and tried their designing exhibition. From that 

point forward, endeavors were made to examine and break down the impact of inclined toward 

full supplanting of stone residue with lake ash, flue dust with lake ash and coal soot, in the 

previously mentioned brick framework to notice the impact of pressing thickness, and molecule 

size circulation alongside greatest use of waste. In the wake of joining the progressions in the 

base blend, another ideal blend for flue dust lake ash lime-gypsum was made the reference to 

look at the presentation. Endeavors were likewise made to consider and dissect the impact of 

the expansion of paper slop and marble dust in flue dust lake ash lime-gypsum framework with 

a mean to work on the compressive strength of brick while limiting water ingestion and weight 

thickness. Every one of the examples were restored by water splashing and kept up with at a 

temperature of 27°C. In the third stage, testing of the multitude of examples was done 

(Figure4.2). 

 
 

Figure 4.2: Tests on brick specimens 

 

The examples were tried for their compressive strength, ultrasonic heartbeat speed, and water 

retention, to examine the impacts of substitution and expansion of different waste with an 

intend to distinguish the cycle factors influe encing the different designing properties of unfired 

bricks created by using modern waste. The size of test examples was 5×5×5 cm with a fixed
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level of lime, gypsum and blending water to 9%, 3%, and 14% separately. Every one of the 

examples were tried for restoring age of 3, 7, 14, 28 and 54days. 

4.2 Raw material characterization 

 

Following sets of experiments were performed for characterization of constituent materials: 

 

4.3 Specific gravity test 

 

Specific gravity is ordinarily characterized as the proportion between the heaviness of a given 

volume of material and weight of an equivalent volume of water. The particular gravity is the 

trademark commonly utilized for estimation of the volume. Decide the particular gravity of 

crude materials, as it is the fundamental designing property of a material, and furthermore 

needed to do some different trials like lime reactivity, Blaine's fineness and so forth The 

particular gravity was resolved according to the rules given in the IS 1727-1967. Test strategies 

according to IS 1122-1974 were followed for assurance of explicit gravity of squashed sand. 

For flue dust, lake ash, coal soot, paper slop, and marble dust, Specific gravity was estimated  

by 'Le chatelier' Flask and for squashed sand pycnometer bottles were utilized (Figure 4.3). 

 

Figure 4.3: 'Le chatelier' flask & Pycnometer bottle 

 

Specific Gravity (G) for flue dust, pond ash, coal cinder, and paper sludge is calculated as the
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ratio of the weight of sample poured into the „Le chatelier‟s flask or pycnometer bottle to 

the volume displaced by the sample. Table 4.1 lists the specific gravity of various raw 

materials used. 

Table 4.1: Specific gravity of raw materials 

 

Raw materials Specific 

Gravity 

Flue dust 2.11 

Pond ash 1.99 

Coal cinder 1.20 

Paper sludge 1.03 

Stone dust 2.32 

Marble dust 2.41 

Quicklime 2.17 

Gypsum 2.21 

Rice husk 1.04 

Wood saw dust 0.91 

 

4.4 Loss on ignition 

 

Successive misfortune on start (LOI) is a basic technique for assessing the substance of 

natural matter and carbonate minerals in dregs utilizing the straight relations between 

LOI esteems and natural and inorganic carbon content.  
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Figure 4.4: Muffle Furnace 

 

 

This test was directed according to the rules given in the IS 1727-1967. The 

examples of realized weight were taken into the earthenware pots and kept into the 

mute heater (Figure 4.4) first at 100°C to eliminate the dampness, and afterward at 

500°C, and 1000°C individually for 2 hours of openness time, and change in weight 

was noted for every temperature. LOI was determined as the proportion of 

distinction in introductory load of test kept into the mute heater and the last weight 

of test after each stage to the underlying load of the example, addressed as a level of 

starting weight. Table 4.2 shows LOI esteems for the crude materials utilized 

 

5. Conclusion & future scope  

The specific findings with respect to various unfired bricks production system developed 

in this study lead to the following conclusions: 

Compressive strength decreases with increasing percentage replacement of stone dust with 

 

pond ash. The compressive strength of „flue dust-pond ash-lime-gypsum‟ system reduces  

by 50% for complete replacement of stone dust with pond ash from the base mix. There is 

an increase of 28.5% water absorption in the reference mix compared to the base mix. The 

addition of pond ash instead of stone dust makes the brick 21% lighter compared to the 

base mix. These results can be explained as pond ash is light weight and increases the 

initial porosity of the system from 3.29% to 14.26%, and has a porous structure and finer 

particle size compared to stone dust, which is a heavy coarser material and improves 
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packing of the matrix through, inter locking.Compressive strength decreases with 

increasing percentage replacement of flue dust from  the reference mix with pond ash and 

coal cinder. „Coal cinder-pond ash- lime- gypsum‟ system has lower compressive strength 

reduction compared to „pond ash-lime- gypsum. 
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