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Abstract: urbanization lead to a vast generation of solid waste and discharge of these waste materials became
a major problem. Dumping and landfilling of solid waste leads to environmental degradation i.e. ground water
contamination through leaching, which results in soil pollution and also impact on human health. In recent
years, the utilization of solid waste as become more potential to recycle the valuable material and decrease the
volume of solid waste, other pollutants and dumping cost. This paper is concern to reuse and recycle the
available solid waste generated from paint industry. To find a socio-economic, eco-friendly solution, waste
trash can be recycled for the preparation of bricks, which sustain a cleaner environment. The increased quest
for sustainable and eco-friendly materials in civil construction works. It is useful to provide sustainable and
potential solution in the construction field.
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. Introduction

The conventional materials which are predominantly used in construction process, such as concrete
type bricks, hollow type blocks, solid blocks, pavement type blocks and floor tiles are generated from the
already existing naturally available resources. This results in defragmentation of the environment due to vast
exploration and which lead to depletion of naturally existing resources. Moreover, different kinds of noxious
substances such as high level concentration of carbon monoxide, oxides of sulphur and nitrogen, and suspended
particulates are released surplus into the open atmosphere during the operation phase and manufacturing of
materials. These emissions createstoxic

impact on environment and disturb the functioning phrases of environmental air, natural water
resource, extensive soil, large flora species, fauna species and aquatic life, and it reflects on human health along
with their living standard.
Therefore, various concentrations in the environment may lead to degradation of prevailing atmosphere. To
Improve sustainability and environmental conservation and has gained significance in our society in recent
years. Due to more improvement in using sustainable, low cost, eco-friendly, lightweight and corpus
construction materials in civil works has been emphasized to investigate as the growing needs, to improve the
quality of environment and to maintain the materials requirements as per the standard. Our world is facing
severe crisis of over population. In recent year’s different kinds of by-products, generated from various sources
such as commercial, household, industries, hospitals, public places, etc. accumulated in very large quantities.
Due to which pollution explosion is generated. To rectify this problem of environmental degradation and
discharge of large quantities of solid waste in regular manner. The present work discuss about the new
innovation preparing bricks from solid waste and tested against fire and other strength properties. This research
paper has been shaped with an idea “utilization of waste to worth” in construction field for casting bricks using
various kinds of waste materials.

Il. Materials
Unfired bricks are manufactured by using following material. 1. Solid Paint waste 2. Cement 3. Fly ash
4. Robo sand (quarry dust) 5.water 6. Bricks
Paint remnants: Toxic but unwanted waste, this gathered hydrolysed paint motored and thoroughly
combined with water and some decalcifying chemicals, known as both additives, are added is commonly
referred as paint sludge or paint remnants. This viscous slurry can be classified as a hazardous waste therefore if
this waste is disposed randomly on the surface. It might lead to degradation of soil fertility, and results in
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generation of leachate by which ground water gets contaminated. Hence it is toxic to agricultural land, and it
may even cause damage to the flora and fauna of that ecosystem, wherever this waste discharges. To
recommend remedy for the manufacturer of the _paint sludge ‘unsatisfactory to the regulated principles of
environmental law, which does not allow the existence of the paint sludge ‘within the chambers of the industrial
unit, where it is manufactured, Maharani Paint industry management has developed a process through which
industrial _paint sludge ‘could be recycled back to a product which is highly useful, and can be consumed
without any hassle by the industry.

Cement: Cement is a globally used binding material, a matter utilized for construction which helps in
setting, binding them together strongly. Cement is commonly used in binding sand and gravel (aggregate)
together. Cement is combining with fine aggregate particles to prepare the traditional mortar for civil works, or
with sea or river sand particles and gravel aggregates to prepare concrete mix. Cement grades manufactured for
construction works are generally not organic in nature; usually lime or calcium silicate based compound, which
can be classified as hydraulic and non-hydraulic, based on the adherence of the cement for setting with the
presence of water level.

Table no.1 physical characteristics of cement

SL No. Details outcomes IAs per Is 12269-1987
[1] Normal Consistency (%) 32

[2] Specific Gravity 3.15

[3] Initial Setting Time 119 Not less than 30 min
[4] Final Setting time 401 <600

[5] Fineness By Air Blaine

[6] IApparatus (m2/kg) 252>224

Robo sand: It is sand produced in the stone quarries. It is perfect replacement for the river sand
utilization in the constructions. Robot sand is prepared by grinded or crushed granite collected from the good
quarries crushed using higher technology 3-stage vertical shaft impact machinery. It is producing the largest
form of concrete in PCC and RCC grades. The main advantages of Robot sand are cubical dimensions, proper
gradation and lack of impurities.

Advantages of Robo sand are cheaper, no impurities, sophisticated building strength and their physical
properties, green sand.

Fly Ash: Fly ash, also called as “pulverized fuel as”. It is the by-product of coal combustion and that
contains particulates. Coal collected by the electrostatic separators or by mechanical methods from the fuel of
gases of thermal power plants. Here pulverization means the coal powder. Depending on the source and
composition of the coal used in combustion, the constituents of fly ash, which contain equitable mixture of
silicon dioxide (SiO2)aluminium oxide(Al203) and calcium oxide (CaO), and other mineral compounds present
in coal-bearing rock strata. Thus brick contains fly ash, cement and fine aggregate. The cement varies from 15
to 25% in the fly ash and proportionate quantity of fine aggregate. In preparation of brick the use of fly ash
gives enough strength and decreases the water The strength of bricks prepared from fly ash is high
comparatively to conventional bricks.

Water: Portable water was used for both mixing and curing operations of specimens. Water utilized
for these operations should be free from suspended and other Impurities. PH value of water should be
maintained within Standard limits as prescribed by IS: 456-2000 i.e. either it is less than 6 or more than 8.
Water plays a vital role and it is important ingredient of concrete mixture. Thus it actively participates in the
chemical reactions within the mixture. Since it combines to form a strength enhancing cement gel, therefore the
quantity and quality of water are an important parameters which are to be studied carefully.

Physical properties of water: pH : 7
Density : 1 gm/cc

Bricks: A brick is constructional building block utilized to make walls, pavements and other elements
of masonry construction. Earlier, the term “Brick” referred to a unit composed of clay, but in recent decades it is
denote as rectangular unit laid in mortar. A brick constitutes clay-bearing soil, sand, and lime, or concrete
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materials. Bricks are classified, based on its classes, types, materials, and sizes which varying along with region
and time period, and these are produced in large quantities. Two basic categories of bricks are fired and non-
fired bricks.A popular invent has been introduced by researcher to incorporate various wastes into fired clay
bricks production to assist the generation of normal and lightweight bricks. The use of various wastes in co-
operation in clay bricks production generally has positive effects on their properties even though they observed
the decrease in performance in certain aspects.Brick are the most arduous masonry entities. It has its widest
range of products, with its unlimited assortment of varying patterns, textures and colors customised to the
needs. In 1996, an industry has generated 300 million bricks in a place called Victoria, which were about 55%
of the potential production at that instance. Brick has good durability and resistance which has developed and
obtained from open pits with the degradation of drainage, and wildlife habitat. Clays used for brick production
and their compositions are usually reliant on the vicinity from which the soil has been excavated. Different
appropriate proportions of clays are constituted with silica, alumina, lime, iron, manganese,

saw dust, sand, sulphur and phosphates. Bricks are usually durable, fire resistant, and require the least
maintenance. The properties of bricks that evaluates quality of building blocks with their strength, fire
resistance, durability, exquisiteness and adequate bond and mix proportions with mortar material.

I11. Methodology
Mix proportion of Bricks:
Bricks making in three proportions Table no.2 Different proportions of materialsS.NO Cement Industrial
Waste
Fly ash Quarry Sand
S-1 30% 20% 20% 30%
S-2 30% 25% 20% 25%
S-3 30% 30% 20% 20%
There are four different operations are involved in the

Process of manufacturing of bricks:

The ingredients are accurate and precise measurement of materials for making cement is known as
batching. Weigh batching is the accurate methodology used globally of measuring the materials. For significant
mix is manufacturing of bricks. The materials are paint solid waste, Robo sand, fly ash and cement these are
mixed and to get a uniform colour then water is added to the mix it is get good uniform colour. Work at site
with use of brick making. Mixing is most important in

Manufacturing of bricks:

Moulding: The mould is placed at the ground and standard size of brick mould is 19*9*9cm. Apply the
oil to the mould and place the mortar in the mould and compacting the mortar in the mould. After 5 minutes
mould is removed from the bricks, and then placed in the sunlight. Within two days bricks will be harder.

Drying: Dehydration of bricks at lower temperature are carried out for sufficient strength. To avoid
crack or crumble while holding, carrying and any in constructional phrase they must preserve and sustain the
sufficient strength and shape while the conveyance and loading operations during construction.

Therefore drying of the bricks is important process. Drying of the bricks is done in two predominant ways:

@ Acrtificial Drying: bricks are burnt at optimum temperature at about1200 C in a tunnel like structure
where the temperature is maintained.

(b) Natural Drying: it is done by exposing the bricks to air circulation, generally avoided the direct Sun-
light. Crushing Strength or Compressive Strength Test on Bricks: Crushing strength of the bricks is determined
by placing the sample brick in a universal testing machine and performing a compression test. After placing the
brick in Universal testing machine, apply load on it gradually until the sample brick breaks. Note down the
value of failure load and evaluate the crushing strength. The minimum crushing strength of brick is calculated to
be 3.50N/mma2.if it is less this recommended value of 3.50 N/mm2, then it is not endorsed for construction
purpose. Fig 8: Brick placed under compression testing machine the following bricks results are tested on
compression testing machine in different proportions for 7 days, 14 days and 28 days.

NCACME 2020 " Girijabai Sail Institute of Technology, Karwar, Karnataka 581345 9| Page



The Use of Solid Waste in Making Eco- Friendly Bricks

1V. Results
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Fig. 2 Compressive Strength S-2 Proportion
NCACME 2020 " Girijabai Sail Institute of Technology, Karwar, Karnataka 581345 10 | Page



The Use of Solid Waste in Making Eco- Friendly Bricks

S-3 proportional compressive strength in

N/mm?=

w =
> 2
& 2
w 15
Q
" I I
=

- N 1 il

. [l

1 2 3
Strength

m No.of days mstrength

Fig. 3 Compressive Strength S-3 Proportion

V. Conclusion

The consequences of the present study conducted has proven that the brick making methodology
effectually acceptable for solid waste (Paint sludge) and material (cement, quarry dust, and fly ash). Bricks were
hardened within 2 days from manufacture time. Mixed binders (cement, fly ash and quarry dust) brick is
recommended for external use in construction. This study also concludes that the construction raw materials can
be replaced with industrial waste by products during manufacturing in some extended composition to increase
the environmental safety. Compared to normal brick paint sludge brick is light in weight and transportation will
be easy. The demand for the constructional materials has been rapidly increasing with the needs of construction
both in rural and urban areas. These bricks are the sustainable, economical and eco- friendly building material.
Bricks which are made from the paint waste is found to have compressive strength is greater than the
conventional bricks. It is observed that when amount of cement is increased, strength also increases.

When the strength is depends on the size of the particle, increases the strength by reducing the size of
the particle.
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