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ABSTRACT
Concrete is the most widely used construc And their residues are washed off by rain. So,
materials for building technology. However, cem new cement can be used to produce concrete
production releases high amounts of carbon dic plaster products that save on maintenance costs
(CO2) to theatmosphere that leads to increasing they ensure a cleaner environment. When light
global warming. The concrete materials also t heat strikes the concrete's surface, catalystsally
been developed to be functioned as -cleaning titanium oxides) use that energy to break down
construction materials. The selieaning properties ¢ dirt into molecules like oxygen, water, cark
the concrete are induced by introducing the ¢ dioxide, nitrates, and sulphates. Gases float a
catalytic maerials such as titania (TiO2) and z while liquids or solids are left on surface to basivec
oxide (Zn O). Selkleaning concrete that contai away by rain. Through a similar process,crete can
those photaatalysts will be energized by ultravio also break down pollutants in the air around ita
(UV) radiation and accelerates the decompositio pollutant strikes the surface, the titanium oxidaats
organic particulates. Thus, the cleanliness of with it in the same way.
building surfaces can be maintained and the
surrounding air pollution can be reduced. In tlapgr 2. Materialsand their Properties
a brief study has been carried out on the progedi A. Cement
self cleaning concrete using Titanium dioxide. © Cement is a material that has cohesive and adh
decolourization and oxidation effect are studieing properties in the presence of water. Such cemea
Rhodamine dye and nitrogen dioxide respectiv called hydraulic cements. Cement is a binc
material in concrete, which binds the other male
Key Words. self cleaning, Titanium dioxide, Rhoda to form a compact mass. Generally OPC is usel

mine B Dye, Nitrogen Dioxide, Concrete all Engineering Construction works. OPC is avag
in three grades of 33, 43, and 53.In this proj&6t
1. INTRODUCTION grade cement is used for the experimental st

A construction material removes pollutants from Table 1 below shows the properties of cen
air as it keeps its surface clean. This new adtarge

concrete that not only keeps itself clean but Tablel. Properties of Cement
removes pollutants from the air is called Self Glag
Concrete. The key to such properties gphoto
catalytic components that use the energy f
ultraviolet rays to oxidize most organic and sc
inorganic compounds. Air pollutants that wo
normally result in discoloration of exposed surt
are removed from the atmosphere by the compon

Specific Gravit' 3.15
Initial Setting tim¢ 40 min
Final Setting Tim 450 Min
StandardConsistenc | 30%
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B. Fine Agoregate surface-to-volume ratio of the nano particles as

Concrete with better quality can be made with samdmpared to that of micro particles.

consisting of rounded grains rather than angular

grains. River or manufactured sand must be used &@uaentific studies on photo catalysis started altot

not sea sand as it contains salt other impuritiethis and a half decades ago. Titanium dioxide )jO

project study, manufactured sand is used as fimdich is one of the most basic materials in outydai

aggregate. By conducting sieve analysis the zonelifs, has emerged as an excellent photo catalyst

found. material for environmental purification. In this
review, current progress in the area of Fighoto

Manufactured sand (M-Sand) is a substitute of riveatalysis, mainly photo catalytic air purificatiaa

sand for concrete construction. Manufactured sandstudied. Photo catalysis takes place only when the

produced from hard granite stone by crushing. Tisarface is treated with UV light or sun light. Its

crushed sand is of cubical shape with groundedssdgaolecular formula Ti@ and molecular weight 79.87,

washed and graded to as a construction material. & a kind of powder. Titanium dioxide colour is Wi

size of manufactured sand (M-Sand) is less th&ormula for titanium dioxide is Ti©

4.75mmTable 2 below shows the properties of river

sand and M-sand Titanium dioxide case no. IS 13463-67-7 is a soft
Table2. Propertiesof river sand and M-sand solid and melts at 1800 Degrees Celsius. It hasiape
performance, such as insulation, corrosion, flags,
1. Specific Gravity | 2.62 2.84 It is polymorphous and it exists in three types of
2 Fineness modulus2.6 2.8 crystal structures a) rutile, b) anatase, c) brteoki
3. Water Absorption 6.5 % 5.4 %

Structure Of Titanium Dioxide:

C. Coarse Aggregate A

Coarse aggregate is mined from rock quarries or
dredged from river beds, therefore the size, shape,
hardness, texture and many other properties can var

greatly based on location. Most generally, coarse

aggregate can be characterized as either smooth or -
rounded (such as river gravel) or angular (such as
crushed stone). Because of this variability, test Fig 1 Structureof Titanium Oxide

methods exist to characterize the most relevant

characteristics since exact identification would behysical structure:

impossible. Several key characteristics that aRutile type, sharp titanium type; crystallization,
frequently used to describe the behaviour of coardepartment of the four winds of crystal,

aggregates include relative density (or specific

gravity), bulk density, and absorption. In our $&3d L attice constant:

20mm aggregate is used. Table 3 shows the propereshaft 0.458, C shaft 0.795 A shaft 0.378, C shaft

of coarse aggregates. 0.949
Table3. Properties of Coarse aggregate A shaft: 7.19 X 10-6 2.88 to 10-6
C shaft: 9.94 X 10-6 6.44 to 10-6
1. Specific Gravity 2.88
2. Impact Value 26 Almost everything has two aspects of the property.
3. Water Absorptior 0.5% The titanium dioxide properties also have two sides
the physical properties of titanium dioxide and the
D. Titanium Dioxide titanium dioxide chemical properties. The physical

Titanium dioxide is a chemical compound, alsproperties of titanium dioxide include titanium
known as titanium oxide or titania, is the natwa”dioxide solubility, titanium dioxide colour and sa.
occurring oxide of titanium, chemical formula TiO

The photo catalytic activity, which is another pedy

of TiO,, is increased considerably through the high
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The Physical Property of Titanium Dioxide: Thermal Stability:

Molar mass :8858 g - mol-1 Titanium dioxide has a good thermal stability, the

Refractive index 1 27@.55 general amount of 0.01% to 0.12%.

Moh'’s Hardness : 6-7,5.5-6

Capacitance ratio 11481 The Chemical Property of Titanium Dioxide:

The coefficient of linear expansion: 25 Titanium dioxide is non-toxic and chemical propesti

Thermal Conductivity : 1.809110.3 are stable. It almost has no reaction with other

Oil Absorption 116 ~48 430 material produce under normal temperature. It is a

Particle size 0.2~0.3,0.3 partial acid. It has no reaction with oxygen, hygo
sulphur, sulphur dioxide, carbon dioxide and

Solubility: ammonia and is not soluble in water, fatty acidseo

It is insoluble in dilute alkali, dilute acid, babluble organic acid and weak inorganic acid except foalalk
in hot concentrated sulphuric acid, hydrochloricdac and hot nitric acid.
nitric acid. The solubility of titanium dioxide is

related to solutes. But, in some specific conditions, titanium dioxickn
get reaction with some substance. For examplegthes
Relative Density: reactions as follows:

In the commonly used white pigment, the relative

density of titanium dioxide is mini mum. Of the samOnly in the circumstance of long time boiling can i
quality white pigment, titanium dioxide surfaceais be totally soluble in strong sulphuric acid and
the largest and pigment volume is the highest. hydrofluoric acid.

Per mittivity: The reaction equation is as follows:
Because of high dielectric constant of titaniuntiOx+ 2H, SOy = Ti (SQy)4 + 2H,0
dioxide, it has excellent electrical properties.atase TiO>+ H, SO, = Ti OSO
titanium dioxide’s permittivity is lower, only 48.
In this project cement is replaced by 3%, 4% and 5%

Conductivity: of titanium dioxide and further examined.

Titanium dioxide with the performance of the

semiconductor, its conductivity increased rapidithw E. Rhoda mine B Dye

increasing temperature, but also is very sensitiive It is a chemical compound and a dye. It is ofteedus

hypoxia. as a tracer dye within water to determine the aaid
direction of flow and transport. dyes fluorescel a

Melting and boiling points: can thus be detected easily and inexpensively with

It can be transformed into rutile when anatase afwstruments called. Rhoda mine dyes are used
plate titanium dioxide are at high temperatures, sxtensively in biotechnology applications such as
melting and boiling points of the board of rutileda fluorescence microscopy, flow cytometry,
anatase titanium dioxide actually does not exisilyO fluorescence correlation spectroscopy and ELISA.
rutile titanium dioxide has a melting point and g

point, rutile titanium dioxide, a melting point @850 Properties

C, the melting point in oxygen-rich is 1879 C. Th€hemical formula: gg Hz; C; N> O3

melting point of titanium dioxide is related to théViolar mass: 479.02

purity of the titanium dioxide. Appearance: red to violet powder
Melting point: 210 to 211 °C (410 to 412 °F; 483 to
Hydr o scopecity: 484 K)

Although titanium dioxide has hydro scope city, bubolubility in water: ~15 g/L (20 °C) [1]

not too strong, the hydrophilic is related to scefa

area, the surface area is larger; the moistufe  Nitrogen Dioxide

absorption is higher. The moisture absorption dfitrogen dioxide is the chemical compound with the

titanium dioxide is relevant to the surface treaitmeformula NQ. It is one of several nitrogen oxides. NO

and the nature too. is an intermediate in the industrial synthesis il
acid, millions of tons of which are produced each
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year. At higher temperatures it is a reddish-brgaa > Preparation of mould

that has a characteristic sharp, biting odour and i > Preparation of concrete

prominent air pollutant. Nitrogen dioxide is a> Preparing the specimen for testing.
paramagnetic, bent molecule with C2v point group

symmetry. Concrete was hand mixed and specimens were casted
using steel moulds. Specimens were demoulded 24
Properties hours after casting and cured at 27 2°C in watét un
Chemical formula : N© the testing age of 28days.
Molar mass :  46.0055 g mol-1
Appearance . Vivid orange gas C. Curing
Odour : Chlorine like Concrete derives its strength by the hydration of
Density : 1.88gdm-3[2] cement particles. The hydration of cement is not a
Melting point : 11.2 °C (11.8 °F; 128 K) momentary action but a process continuing for long
Boiling point : 21.2°C (70.2 °R423 K) time. Of course, the rate of hydration is fast tarts
Solubility in water Hydrolyses with, but continues over a very long time at a
Solubility . soluble in CCHditric acid. decreasing rate. The quantity of the product of
Vapour pressure : 98.80 k Pa (at 20 °C) hydration and consequently the amount of get formed
Magnetic susceptibilityyd: +150.0-10-6 cm3/mol  depends upon the extent of hydration. It has been
Refractive index (N d) : 1.449 (at 20 °C mentioned earlier that cement requires a w/e ratio
Point group . C2v about 0.23 for hydration and a w/e ration of 0.@b f
Molecular shape : Bent filling the voids in a gel pores. In other workswéc
Specific heat capacity (C) : 37.5J/mol K of about 0.38 would be required to hydrate all the

Std molar entropy (S0298: 240 J mol-1 K-1[4]  particles of cement and also to occupy the spateein
STD enthalpy of formationAfH0298) . +34 K j gel pores.
mol-1 [4]

Hazards
Main hazards ; Poison dmer
GHS signal word . Danger

3. Experimental Investigation
A. Batching of materials
Volume batching is not good method for Fig 2 Curing Of Cubes
proportioning the material because of difficulty it

offers to measure granular material in terms @ Testing On Concrete

volume. Volume of moist sand is loose conditionshe experimental program was designed to study the
weighs much less than the same volume of dfyoperties of concrete with partial replacement of
compacted sand. The amount of solid granulgement by titanium dioxide for M20 grade of
material in cubic meter is indefinite quantitiechese concrete. The compressive strength of the cubes aft
of this for quality concrete materials have to neas replacing the cement by 3% and 4% and 5% as is
by weigh only. check for after 28 days. For the test specimens, 53
B. Mixing and Casting grade ordinary Portland cement, manufactured sand
The properties of the material, which are used fgfd coarse aggregate, titanium dioxide are being
investigation, are presented in this section. Al t utilizéd. The maximum size of the coarse aggregate
experiments that are adapted to determif¢éas I|m|t_ed to 20mm. The concrete mix proportions
characteristics of the material are carried oupas of M20 with the water cement ratio of 0.4 were used

Indian standards. This section also includes mix _ _ )
design for concrete as per Indian standards. THBE concrete mix design was proposed to achieve the

casting procedure was explained under fijgompressive strength of 20MPa after 28 days curing,
categories: in case of cubes. The concrete cubes (150mm X

> Material used 150mm x 150mm), for conventional as well as other
> Mould details
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mixes were casted. Each layer was compacted with 25 3 260 =7 days
blow using 16mm diameter rod. =30 p— Lol
E 25.04 : 28 days
tz"_25 ] 22.04 2193 |
A. £20 — . —
g 15 +— — — —
% 10 1 - L L
2 e | e | e
S
0 — S | SE— L
3% TiO2 4% TiO2 5% TiO2

Fig 4Comparison of Compressive Strength

B. Rhodamineb Dye Decolourization Test

In this test the concrete containing TiO2 photo
Fig 3 Compression Testing Machine catalysts have been evaluated based on

Compressive test is the most common test conductktolourization under sun light, a standard tessédf

on hardened concrete, partly because it is anteasy cleaningcementious materials. Experimental data are

to perform, the partly because most of the desraliscussed in relation to dye decolourization of 3%,

characteristic properties of concrete are qualehti 4% and 5% of TiO2 replaced concrete under sunlight.

related to its compressive strength. On the surface of the casted concrete cubes 1ml of

Rhoda mine dye is dropped on each cube sample and

The compressive test is carried out on specimepieced under direct sunlight and the results are

cubical or cylindrical in shape. The cube specinsen recorded.

of the size 150mm x 150mm x 150mm. The test cube

specimens are made as soon as practicable after

mixing and such a way as to produce full compaction

of the concrete with neither segregation nor excess

laitance.

The concrete is filled into mould in layers
approximately 50mm deep. The cubes are tested as
per IS: 516-1979. The tests are done on an electro- Fig 5 sample cubes placed under sunlight
hydraulically operated compression-testing machine
and compressive load is applied on opposite faces
axially, slowly at the rate of 140 MP a/minute. The
compressive load is noted for the ultimate failure.

In this project the cement was partially replaced b
Titanium oxide in 3%, 4 % and 5% by weight of
Cement. The Specimens were casted and cured. The
Compressive strength of Concrete was determined as
per Indian standard Specifications and the resukls
tabulated under.

Table4 Comparison of Compressive Strength

SNO % of Tio, 7days 14days 28days

1 3 25.04| 28.88 32.6
2 4 22.64| 26.66 30.1
3 5 19.82] 21.93 27

Fig 7After 12 Hoursunder Sunlight
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The above picture samples show that the
decolourization of Rhoda mine dye occurs on the
surface of the cubes after some hours. The
observation shows that the value of decolourization
increases when the percentage of TiO2 increases.

C. Nitrogen Dioxide Gas Oxidation Test

In this experimental test the oxidation time ofogien
dioxide gas is measured for each sample with 3%,
4%, 5% of titanium dioxide. The time taken by each
sample to oxidize the nitrogen dioxide gas is found
and the conclusion is made by those results.
PREPARATION OF NO2 GAS

The nitrogen gas is prepared by mixing copper
turnings with concentrated nitric acid.
Cu + 4HNO3 = Cu (NO3)2 + 2NO2 + 2H20

Fig 8 NO, GAS

L i, .7;&). .',;. —

Fig9 allowmg gasto enter mtoglass cube

5.

Fig 10 after 1 hour under sunllght

Fig 1fter 5 hoursunder sunlight

Conclusion
The concrete in which cement is partially replaced
by 3% of titanium dioxide shows gradual increase
iIn compressive strength.

Compressive strength of concrete sample with
3%, 4% and 5% of titanium dioxide after 28 days
curing is higher than the target mean strength.

@ IJTSRD | Available Online @ www.ijtsrd.com plMme — 2 | Issue — 5 | Jul-Aug 2018 Page: 1589



= o

International Journal of Trend in Scientific Resdaand Development (IJTSRD) ISSN: 2456-6470

. The decolourization test results show thdt2.Relinque. E. J, J. R. R. Garcia, A. Castillo and M.

decolourization increases with increase in Castellote, 2015 Cement and Concrete Research,

Titatinium dioxide vol. 71, pp. 124-131.
The oxidation of nitrogen dioxide gas increasek3.Saani. S. H and R. B. Khadiranaikar, 2013
with increase in Titatinium dioxide International Journal of Research in Engineering

The decolourization and oxidation process is and Technology, pp. 366-371.

mainly depends on climate of the environment.

From above study it is concluded that the use of
3% of titanium dioxide in concrete sample gives
the maximum the strength, decolourization and
oxidation increases with increase in Titatinium
dioxide
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