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Abstract— Water is essential for all purposes, in present days
there is a scarcity of water. Now a days construction activities
goes on increasing, therefore they require huge quantity of
fresh water. To fulfil the demand of water in construction
field, it is necessary to replace fresh water by treated domestic
waste water. This project aims to evaluate the simple
treatment technique of domestic waste water, its uses in
concrete as mixing water and its compressive strength. The
comparison results between potable and treated domestic
waste water shows that increase in compressive strength of
concrete, the mix proportion of 1:1.71:2.85 gives maximum
compressive strength and use of treated domestic water is
recommended in field application.
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I. INTRODUCTION

Water sustains all biological life, Eco-systems and human
activities. It makes up 65% of our body and covers 70% of
the area of our earth. It is essential for all food production
from field or healthy. Although water seems to be a common
commodity, it is actually scares on the earth and it has
substitutes .most of the world’s water is saline and it is
contained in oceans. Only about 2% of it is fresh and of its
97% is tied up in the polar caps in the form of permanent
snow and in deep depth below ground. The reminder is
renewable through the cycle of precipitation and evaporation
form the oceans and the surface sources on the earth and even
this is often not available where or when required. Concrete
industry is one of the major water consuming industries.
Concrete industry is consuming annually 1 billion- tonnes of
mixing water in world. More over large quantity of fresh
water is used for curing of concrete. The concrete industry
has therefore serious impact on the environment with regard
to consumption of water. Therefore there is a need to study
alternative to fresh water for mixing and curing of the
concrete. Water is used for domestic purposes from the
surface water bodies as well as underground water resources.
In last few decades, there has been a tremendous increase in
domestic waste water generation due to rapid growth of
population. Almost 80% of water used for domestic purpose
comes out as waste water. Therefore there is a need of
recycling of domestic waste water to reduce the water
scarcity.

Il. OBJECTIVES

The main objective of this study is as follows:

To study the various parameters of domestic waste water and
treated waste water such as PH, Solids, Turbidity, Hardness,
DO,COD, Acidity, Alkalinity.

To study the current domestic waste water treatment
techniques and their construction process. To design the
sedimentation and filtration tank to treat domestic waste
water. To study the compressive strength of concrete and
mortar cubes and split tensile, flexural strength of concrete by
using treated waste water.

I11. LITERATURE SURVEY

Ramkar et.al (2016) analyzed the various parameters of
domestic waste water after treatment process in Maharashtra.
According to this study, water samples were analyzed in
laboratory. The results indicated are PH -6.18, TSS-280mg/I,
Hardness-12mg/l, ~ BOD-35mg/l and  COD-133mg/l
respectively.

Vinut kulkarni et.al (2014) analyzed the various
parameters of domestic waste water after treatment process in
Gulbarga. According to this study, test results indicated are
PH-7.6, BOD-281mg/l, COD-876mg/l ,Total solids-
1054mg/l, Suspended solids-134mg/l, Dissolved solids-
920mg/l, chlorides-204mg/l, Fluoride-0.1mg/l, colour-
Grayish, Bi-carbonates- 647mg/I, Total hardness -640mg/I,
nitrate-35mg/l and sulphate-44mg/I respectively.

Ramkar et.al (2016) in this study, the consistency,
initial and final setting time of cement paste by mixing
STWW is within the IS limit. The compressive strength of
mortar is increased by mixing STWW at the end of 28 day.
The compressive strength of concrete is increased by mixing
STWW at the end of 60 days. There is no any significant
difference in tensile strength and flexural strength is
improved by using STWW.

Narender Reddy et.al (2015) in this study, setting
times are found to very insignificantly increase in all types of
mixing water when compared with potable water. There are
no adverse effects on resulting in compressive strength, when
cement mortar specimens made with TDWW and cured in
same water. As the measured values are less than 10 mm; all
the samples are considered sound. The present experimental
study confirms the feasibility of using TDWW in cement
mortar.

IV. MATERIALS

A. For Preparation of Treatment Setup

1) A Can of 20liters Capacity as Inlet

A 20liters capacity can is used as an inlet for the domestic
waste water. It acts as a primary settling tank. Here larger
suspended particles are settled down and cleaned
periodically.

2) Flow Regulator

Flow regulator is used to adjust the rate of flow. Because the
rate of sedimentation depends on velocity of flow. The flow
rate was adjusted to 0.1 m3/s.
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3) Sedimentation Tank

Sedimentation tank of rectangular shape vessel made up of
plastic. Area of 50*30cm and depth of 10cm is used as
sedimentation tank. The water will enter from flow regulator.
4) A Can of 20liters Capacity as Filtration Tank

The water from sedimentation tank will enter the filtration
tank. The composition of filtration tank are as follows For
preparation of filtration tank 20liters capacity can was used
and porous Fibrous plate of 20mm diameter was placed at
1/3rd of height from the bottom of filtration tank and sealed
with adhesives to prevent seepage. Above the fibrous plate
fine muslin sheet is placed above that 90,150,300,600micron
and 1.15, 2.75mm passing sand was placed layer by layer
respectively. Above that coal layer will be placed, it act as a
absorbing agent. It changes the colour of turbid waste water
to colour less. Above that coarse aggregate layer will be
placed which acts as primary filter material.

B. Collection of Domestic Waste Water

Collection of domestic waste water at 2 points near

Kurunjibhag, Sullia D.K.,

1) Atone point waste water from kitchen is collected.

2) At another point water obtained from cloth washing is
collected.

3) The fresh sewage water is collected for the laboratory
analysis.

C. Treatment Process

— The collected waste water is made to flow through inlet
and allowed for settling of solids for an hour.

—  After the solids in waste water is settled, the water is
allowed to flow to sedimentation tank.

—  The velocity maintained is restricted to 0.1 m3/sec, as the
water increase in the sedimentation tank the fine settable
solids are settled down.

— ' The water from sedimentation tank is allowed flow to
filtration tank, the water percolates through various filter
media and collected at bottom.

— The water from filtration tank may be subjected to
purifier in order to get highly filtered water.

—  The treated water is collected and stored in cans.

D. Analysis Parameters & Test Results of Treated Domestic
Waste Water

For analysis of treated domestic waste water the different
tests like PH , solids, turbidity, acidity, alkalinity, hardness,
chloride, iron, COD and DO are conducted to determine
following parameters.

5L | Paramete | Permissible Domestic Treated Filter
No. rs limits waste domestic | Efficiency
water waste
water
1 pH 6-8.3 6.33 8.5 -
2 Solids 1 ml1 2.5 ml1 0.0ml1 100%
3 Turbidity 10 NTU 87 NTU 6.4 NTU 92.3%
4 Chleride 2000 mg1 1848mg/l | 24mgl 87.01%
] Acidity 0.5 mgll 703 mgl 9.3 mgl 86.77%
6 Alkalinity 600 mg/l 366 mg/l 7.3mg/l 08.00%
7 Hardness 600 mg/l 187 mgl 34 mg/l 71.12%
2 coD 250mg/l 20 mg/1 10.66 86.75%
mg/l
9 Do - 0.76 mg/1 1.1 mg/ -

Table 1: Physical & Chemical Properties

E. Materials

1) Cement

Ordinary Portland cement of 43 grades confirming the Indian
standard IS 8112-1989 was used.

SL No. Properties Test Results | Requirements As Per
Is:8112-1989

1 Specific Gravity 3.02 No Standard Value

2 Normal Consistency 33% No Standard Value
3 Initial Setting Tome 25min >30
4 Final Setting Time 300min <600
Soundness test 6mm <10
Compressive 3days 15.62N/mm* >23
5 Strength 7 days 36 N/mm® >33
28 days 46 N/mm? >43

Table 2: Properties of OPC
2) Fine Aggregate
Locally available river sand and M-sand of size passing
through 4.75mm sieve was used in this study.

Sl. No Tests Results Test Confirming
R sand to
1 Specific Gravity 2.65 IS 2386
2 Water Absorption 1.0% (P-II1)-1967

Table 3: Physical Properties of Fine Aggregate
3) Coarse Aggregate
Crushed stone from locally available quarry of 20mm down
size were used as natural coarse aggregate in concrete.

[ SL Tests Results Tests Confirming to
No. Coarse Aggregate (CA)
1 | Specific Gravity 2.7 IS 2386(P-111)-1963
2 | Water Absorption 0.39%
3 | Aggregate Crushing Value 24.65% IS 2386(P-IV)-1963
| 4 | Aggregate Impact Value 17.3%

Table 4: Physical Properties of Coarse Aggregate
The concrete mixes were designed for proportion of
1:1.71:2.85 as per experience in conventional work. The
water cement ratio of 0.5 % weight of cement and slump of
100mm.In this study replacement potable water by Treated
domestic water.

F. Specimen Details

Various concrete cubes of dimension 100x100x100 mm,
cylinders of diameter 100mm and height of 200mm, beams
of length 10mm and height 100mm and mortar cubes of
75x75x75mm were casted to check compressive strength
at7,14 and 28 days.

G. Curing

Curing is done by immersing the specimens in curing ponds
of laboratory tap water under regular supervision. For each of
these above, three curing ages were selected i.e. 7days,
14days, & 28days.

V. RESULTS & DISCUSSIONS

Compression strength tests were conducted at 7,14 and 28
days and the Flexural strength at 28 days the strength linearly
increases at 28 days compared to 7 and 14 days curing and
Tensile strength of cylinder shows 27% increase in strength
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by using TDW as mixing in concrete as shown in below
figure.
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Fig. 1: Compressive Strength Results of Potable Water
Mortar Cubes

Fig 1 shows the compressive strength results of
mortar cubes at 7, 14, 28 days. The strength linearly increases
at 28 days compared to 7 and 14 days curing.
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Fig. 2: Compressive Strength Results of Potable Water
Concrete Cubes
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Fig. 3: Compressive Strength Results of Treated Water
Mortar Cubes

The compressive strength of mortar cube by mixing
Treated domestic water for 7days is nearly same as potable
water. Compressive strength of mortar prepared using TDW
shows improvement in strength by 3%.
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Fig. 4: Compressive Strength Results of Treated Water
Concrete Cubes
Fig 4 shows the effect of mixing TDW in concrete
on compressive strength of concrete for 3,7and 28 days. The
compressive strength of concrete is increased by 4%.
45 -

39.6 0.6

40
35 +
30 4

25

19.5319.32
20 A

M Conventional

15 4 Mortar cubes

10 4

Compresion strength (N/mm?)

M Treated Waste
Water Mortar
cubes

7days l4days

Age in days

28days

Fig. 5: Average Compressive Strength Results of Mortar
Cubes

The compressive strength of mortar cube by mixing
Treated domestic water for 7days is nearly same as potable
water. Compressive strength of mortar prepared using TDW
shows improvement in strength by 3% as compared to potable
water for 28 days. The results shows that organic components
present in TDW may be controlling the dispersion of
particles.
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Fig. 6: Average Compressive Strength Results of Concrete
Cubes

Fig shows the effect of mixing TDW in concrete on
compressive strength of concrete for 3,7and 28 days. The
compressive strength of concrete is increased by 4%. The
TDW contains more algae content and thus increase in
strength of concrete.
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Fig. 7: Average Split Tensile Strength Results of Cylinder

The Tensile strength of cylinder shows 27% increase

in strength by using TDW as mixing in concrete
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Fig. 8: Average Flexural Test Results of Beams
The Flexural strength of beams shows 2% increase

in strength using TDW as mixing in concrete .Because it
TDW contains less impurities and is fit as per IS provision.

VI. CONCLUSION

This study was taken up to investigate the strength and
properties of treated domestic waste water in concrete.

(1]

(2]

(3]

The scarcity of potable water can be reduced by using
Treated domestic waste water.

Treated domestic waste water can be used in the
preparation of concrete for casting purposes, without
affecting target mean compressive strength ,at the age of
28days curing for M20 grade concrete.

Increase in compressive, Tensile and Flexural strength
from 7 days to 28 days in grade of concrete i.e. M20
Materials used in treatment technique includes locally
available materials such as fine aggregate, coarse
aggregate and coal, hence economic in nature.

There is significant increase in the compressive strength
of the treated domestic waste water concrete when
compared with a conventional concrete.
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