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Abstract- Concrete is the most considerably used construction accoutrements for erecting technology. But cement product
releases high quantities of carbon dioxide (CO2) to the atmosphere that leads to adding the worldwide or global warming.
Therefore, another, environmental friendly construction material similar as photocatalyst concrete has been developed.
Photocatalytic concrete applies greener indispensable binder, which is a ultramodern- day construction material that replaces
the Conventional cement. This technology presented nano patches similar as nano clay into the cement paste in order to
ameliorate their mechanical parcels. The concrete accoutrements also have been developed to be performed as tone- drawing
construction accoutrements. The tone drawing parcels of the concrete are convinced with the help of photocatalytic
accoutrements similar as Titanium Di-oxide (TiO2). Tone- drawing concrete that contains those photocatalytic will be amped
by ultraviolet (UV) radiation and quickens the corruption of organic particulates. Therefore, the dinginess of the structure
shells can be maintained, and the air girding air pollution can be reduced. This paper briefly reviews about tone- drawing

concrete.
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I. INTRODUCTION

A structure material annihilates contaminants from the air
as it keeps its surface clean. This rearmost amazing
concrete that not only keeps itself clean but also
eliminates contaminants from the air is called Self
Cleaning Concrete. The vital factor to similar properties is
photo catalytic factors that use the energy from ultraviolet
(UV) beams to oxidize utmost organic and some
inorganic composites. Air contaminants that would
typically affect in discoloration of open shells are
excluded from the atmosphere by the factors, and their
remainders are washed off by rainwater.

So, this rearmost cement can be used to make concrete
and plaster products that save on conservation costs while
they insure a fresher terrain. Interior air in structures can
be more weakened than out-of-door air because there are
many sources of pollution in some large towns.

For decades, scientists have honored double exclusive
personal effects of titanium dioxide, a usual emulsion
that's used in products as different as quick- setting
concrete, tile grout and also suntan embrocation. When
expose to the sun, titanium dioxide (TiO2) acts as a
catalyst to break down the organic matter, while also
creating a super hydrophilic face. The useful function of
TiO2, which can both serve as photocatalytic stuff and
structural stuff, has eased its use in surface construction
stuff and interior furnishing stuff, similar as cement
mortar, outside tiles, PVC fabric, glass and paving blocks.

As such the use of the unique additive promotes self
cleaning of huge concrete structure and at the same time
promotes reactions that help in cleansing the environment
as well. The properties of photocatalyst are including
photocatalytic water purifications and air purifications,
self cleaning property and photocatalytic anti-bacterial
effect. Its function is limited because of chemical
engineering restrictions such as support of photocatalysts
or separation of the photocatalysts from the effluent.

The name that it looks like revolutionary ideas and some
of us may think that it is impossible. But then again it is
practical now; many foreign countries are stick to the
concrete for its incredible beneficial results. Concrete
construction is a expansive field we can innovate into new
creation. By using this concrete cleaning technology, we
can create a lovely atmosphere and enhance the anti-aging
of concrete. However, this type of concrete produces the
indoor air purification so we can reduce the health issues.
Breathing problems can be reduced slowly.

Protecting concrete not ever creates an aware towards
users we can take step to achieve this self-purifying/
cleaning technology to purify the concrete using photo
catalyst. Photo catalyst is best filters towards the concrete
it creates friendly reactivity over the concrete. The
response over the cement is neutral it can be washed away
by spraying water it will not create any harm to cement
and not affect the cement binding properties. Clean
buildings provide astonishing environmental benefit is the
potential for cleaner air.
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1. Aim:
To study the photo catalytic concrete.

2. Obijective:
e To study environmental sustainability.

e To study the use of TiO2 as eco-friendly material.
e To study the approaches of reducing air pollution.
e To reduce patch forming.

e To keep concrete youngish.

3. Necessity:

Photo catalytic Concrete has the capability to realize air
depollution, self-cleaning, plus self-disinfecting. It's
fabricated by totaling photocatalyst into traditional
concrete, and the best suitable photocatalyst to fabricate
photocatalytic concrete is Titanium Di-oxide (TiO2). The
photocatalytic response can be under the light when
energy is advanced than the photocatalyst band gap. The
formed largely oxidizing hydroxyl revolutionaries can
respond with pollutants and produce carbon dioxide,
water, or other inoffensive substances.

The disintegrated contaminants can be taken down by
wind or rain to attain the purpose of air depollution and
self-cleaning. The photocatalytic concrete has immense
capacity in the field of deterioration of contaminants,
deodorization, sterilization, and energy conservation.

Il. METHODOLOGY

=STUDY OF MATERIALS

*BATCHING OF MATERIALS

*DETAILS OF SPECIMEN

*SAMPLE PREPARATION

*RESULTS ANALYSIS
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Fig 1. Methodology Flow Chart.

1. Study of Materials:

e  Ordinary Portland Cement — 53 Grade

Fine Aggregate — Less than 4.75mm

Coarse Aggregate — Max size 20mm

Titanium Di-oxide — Average Particle size 35nm
Rhodamine B-dye — Red/Violet Colour
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. Batching of Materials:
Volume Batching
Weigh Batching

3. Details of Specimen:
Cube Specimens of 150mm x 150mm x 150 mm were
cast.

4. Sample Preparation:
Partial replacement of cement with TiO2 (3%, 4% and
5%).

5. Curing:

Curing of concrete is defined as providing adequate
moisture, temperature, and time to allow the concrete to
achieve the desired properties for its intended use.

6. Testing:

6.1 Compressive Strength Test

e Most Common Test on Hardened Concrete

e Carried outon UTM or CTM

e  Specimens used 15cm x 15¢cm x 15 cm

6.2 Rhodamine B Dye Decolorization Test

e A standard test for self-cleaning cementitious
material.

e On the surface of each cube 1ml of rhodamine dye is
dropped.

e The decolorization of rhodamine dye occurs on the
surface of the cubes after some hours.

1. MIX DESIGN

For 1md,

1 Cement 380 kg

2 Fine Aggregate 717 kg

3 Coarse Aggregate (20mm) 1170 kg

4 Water 190 L

Cement: F.A: C.A: Water =1:1.9:3.1:0.50

IV. RESULT ANAYLSIS

1. For 3% of TiO2:

FOR 3% OF TIO, COMPRESSIVE
STRENGTH TEST RESULTS

THIMPA

RENG

Fig 2. Graphical Representation of results for 3% of TiO2
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2. For 4% of TiO2:

FOR 4% OF T10, COMPRESSIVE
STRENGTH TEST RESULTS

1 IMPA

Fig 3. Graphical Representation of results for 4% of
Tio2.

3. For 5% of TiO2:

FOR 5% OF TIO, COMPRESSIVE
STRENGTH TEST RESULTS

Fig 4. Graphical Representation of results for 5% of TiO2
4. Comparison of Compressive Strength:

Table 1. Comparison of Compressive Strength.

' Days 3%Ti02 | 4% Ti02 | 5% Ti02

. For 7 days 2498 2246 | 19.26

For 14 days 28.54 26.52 21.54

' For 28 days 3144 3008] 26.64
L 1; | mForl fay

COMPRESSIVE STRENGTH [ MPA)

FERCENTAGE OF TIO2

Fig 5. Graphical Representation of Comparison of
Compressive Strength.

International Journal of Scientific Research & Engineering Trends
Volume 8, Issue 2, Mar-Apr-2022, ISSN (Online): 2395-566X

V. CONCLUSION

The concrete in which cement is partially replaced by 3%
of titanium dioxide shows gradual increase in
compressive strength and further increase in amount of
TiO2 Compressive strength goes on decreasing.
Compressive strength of concrete sample with 3%, 4%
and 5% of titanium dioxide after 28 days curing is higher
than the conventional concrete.

The decolourization test results show that when the
titanium dioxide content is high then the decolourization
is also high.The situation is obtained on sunny days, with
no wind. The amount of TiO2 in concrete is inversely
proportional to time of Decolourization i.e. as amount of
TiO2 increases timeof decolourization decreases. From
above study it is better to use the concrete sample with
4% of titanium dioxide for strength and decolourization of
rhodamine dye.

VI. FUTURE SCOPE

To examine high pollution regions in India and assess the
interplay between pollutant concentrations. To detect
regions where photocatalytic concrete infrastructure has
the capacity to be most effective based on
theexperimental outcomes.

To reveal the influence of environmental conditions,
particularly temperature, on the photocatalytic pollution
degradationmechanism in order to develop a correlation
between  photocatalytic  effectiveness and  seasonal
climate.
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