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Abstract - Nanotechnology has turned out to be one of the 
most blazing domains in innovative work worldwide and has 
additionally pulled in impressive consideration in the media 
and speculation network. Nanotechnology is the re-arranging 
of materials by controlling the issue at the nano-atomic level. 
Addition of fine non-reactive filler to cement modifies the 
hydration response basically because of weakening, change of 
molecule size distribution and heterogeneous nucleanation. 
The progressive efforts going with nanotechnology permits 
cost effective designs and upgraded concrete execution, which 
can prompt remarkable uses of concrete. Nano titanium is an 
innovative fine material, which assumes an indispensable part 
in filling the pores between crystals of concrete. This paper 
surveys remarkable arrangement of research work all around 
and is as of now in progress on the utilization of titanium 
dioxide to see the huge probability from both science and 
engineering point of view and beneficial to engineers 
especially in concrete for developing road infrastructure for 
the road contractors and government pavement strategy 
makers as well. 
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1. INTRODUCTION  
 
Nanotechnology is a standout amongst the most dynamic 
research zones which have wide application in almost every 
fields. As a pivotal component in development, tunnels, 
roads, and that's only the tip of the iceberg, concrete has 
turned out to be a crucial amongst the most imperative 
materials on the planet which requires enhancing its quality. 
Be that as it may, this field requires essentially a way to deal, 
tailor, alter, replace, or incorporate Nano materials in the 
officially accessible grids, for example, cement or cement 
based materials. Enhancing concrete properties by addition 
of Nano particles have demonstrated huge change than 
customary cement. Nanotechnology is the re-arranging of 
materials by controlling the reactions at the nuclear level. 
The key in nanotechnology is the proportion of particles 
considering the manner in which that the properties of 
materials are influenced under a size of Nano meter [10-9 
meter]. Because of the unique property, for example, high 
surface to volume proportions, the Nano particles have 
increased more considerations in every one of the fields and 
furthermore in civil engineering field; they are venturing up 

gradually to make wonders for advancement for 
sustainability. It is important to remember that 
sustainability is not about perfection. It is about balancing 
competing and often contradictory interests and making 
incremental improvements as our knowledge improves. This 
paper is a gathering of just top to bottom literature identified 
with Nano alterations of cement based materials and their 
upgraded execution on compressive and flexural properties 
whose pertinent consequences of concentrates that have 
been finished globally. 
 

2. Titanium Dioxide: 
 
The compound Titanium was found in 1791 by William 
Gregor, in England.  Somewhere in the range of 1910 and 
1915, the principal licenses were issued for making TiO2. In 
1972, Fujishima and Honda found the photo catalytic  
synergist part of water on TiO2 terminals. At the point when 
the titanium containing metals have been mined, they should 
be changed over into pure titanium oxide. Titanium dioxide is 
the commonly existing oxide of titanium. Its compound 
equation is TiO2. Titanium dioxide exists in nature as the 
notable minerals rutile, anatase and brookite. Titanium 
dioxide is fundamentally sourced from ilmenite mineral. It is 
the most far reaching type of titanium dioxide-bearing metal 
all around the globe. It is utilized as a fractional trade of bond 
in concrete for enhancing its quality as far as compressive, 
flexural and rigidity. Also the durability can be increased by 
alleviating quality degrading factors and preventing micro-
cracking. But inclusion of TiO2 in concrete reduces 
workability and exposure to these particles through 
inhalation; ingestion and dermal penetration to enter the 
human body could be fatal. 
 

3. LITERATURE: 
 
Alaa M. Rashad [2014,] in his examination on  "A 
comprehensive overview about the effect of Nano-SiO2 on 
some properties of traditional cementitious materials and 
alkali activated fly ash" that cementitious composites 
commonly indicate incredibly delicate dissatisfaction, low 
pliable point of confinement and slanted to breaking. To beat 
these burdens, nanoparticles have been added to the 
cementitious composites. The extension of nanoparticles into 
supplant concrete is grabbing a thought on account of their 
high surface area and thusly high reactivity. Continuous tests 
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have shown that nanoparticles improved the mechanical 
properties of CSH, diminished porosity and adjusted the 
quality of solid system. 
 
Abhishek Singh Kushwaha,  Rachit Saxena, and Shilpa Pal 
(2015) in his assignment of study on "Effect of Titanium 
Dioxide on the Compressive Strength of Concrete", uncovers 
that the size molecule of titanium dioxide is ranging from 
20μm to 25μm was utilized. The test was completed through 
compression testing machine and every last one of the 
outcomes is stood out from control test of M30 comprising of 
1%, 2% and 3% TiO2 by weight of cement following 28 days 
and the compressive quality results got demonstrates that it 
demonstrations autonomously on its sort of value.  
 
Zhen Li, Baoguo Han, Xun Yu, Sufen Dong, Liqing Zhang, 
Xufeng Dong, Jinping Ou (2017) made an endeavor in their 
study on “Effect of Nano-titanium dioxide on mechanical and 
electrical properties and microstructure of reactive powder 
concrete”  in which Nano TiO2 was added into RPC to develop 
special concrete. The examination contemplated that the 
including of Nano TiO2 can broaden the mechanical 
properties of RPC and diminishing the electrical resistivity of 
Rapid Portland Cement. The composites at restoring age of 3 
and 28 days had the most extraordinary surges in flexural 
quality with 52.72% (2.81 MPa) and 47.07% (3.62 MPa) 
independently. Improvement in compressive nature of the 
composites are moreover prompted. The efficiently 
demonstrated that Nano TiO2 can propel the minimization 
and rot the vulnerability of RPC. 
 
Ali Nazari (2011) in research work on “The effects of curing 
medium on flexural strength and water permeability of 
concrete incorporating TiO2 nanoparticles” made an 
undertaking to examine the effect of Nano-TiO2 particles 
mixed with concrete on a flexural quality with respected to 
the normal cement and assumed that the supplant would be 
adequately supplanted with Nano-TiO2 units up to need 
uttermost scopes of 2.0%. Perfect measurement of Nano-
TiO2 particles content was expert with 1.0% by weight of 
trade for the cases reestablished in water for 7, 28 and 90 
days. 
 
Bo Yeon Lee Kimberly E. Kurtis, Amal R. Jayapalan (2013) in 
their exploration zone on "Effects of Nano-TiO2 on properties 
of cement-based materials" passes on that early age 
hydration is revived by TiO2 nanoparticles which moreover 
increase degrees of hydration of Portland concrete, as 
demonstrate by isothermal calorimetry and mixture 
shrinkage results. With extending proportions of TiO2, 
setting time is reduced, disregarding decreasing solid 
substance, in view of TiO2 substitution. The small scale 
hardness of the composite reductions with higher TiO2 
entireties. Widely, these results demonstrate that mineral 
extension as supplant substitution can be overhauled the 
extent that estimation and dispersibility to achieve cut down 
solid segments without bartering quality, anyway that the 
potential for diminishes in hardness should be considered.  

(Lee, B.Y & Kurtis, K.E (2010) in their study on “Influence of 
TiO2 nanoparticles on early C3S hydration” that first and 
foremost period hydration rate and hydration level of 
supplant was by and large moved forward. Smoothness and 
quality during the evening ages were found to lessen. This 
leads the nature of solid mortar at early ages to construct a 
ton and the straightforwardness and quality during the 
evening ages to reduce, plainly. The usefulness and setting 
time of fresh mortar and concrete were reduced by extending 
the substance of TiO2 nanoparticles. These points of view 
were dependably declared in extensively higher groupings of 
TiO2 up to 15 wt % toward the starting time of C3S 
hydration. The hydration thing is confined on or near the 
surface of TiO2 particles, and furthermore on the C3S surface 
in 5, 10 and 15 wt % of TiO2 extension.  
 
Hasebe, M.; Edahiro, H (2013) stated in their work on 
“Experimental studies on basic properties of concrete using 
TIO2 as admixture” that the usefulness and setting time of 
new mortar and bond were reduced by growing the 
substance of TiO2 nanoparticles. These perspectives were 
dependably uncovered in significantly higher unions of TiO2 
up to 15 wt % toward the starting time of C3S hydration. The 
hydration thing is formed on or near the surface of TiO2 
particles, and furthermore on the C3S surface. The 
compressive characteristics of bond mortar with 0– 20 wt % 
of TiO2 development are generally extended.  
 
Mainak Ghosal et al (2015) reveals in his work on “A 
Comparative Assessment of Nano-SiO2 & Nano-TiO2 
Insertion in Concrete”, with the way that nanomaterials (like 
Nano-SiO2 and Nano-TiO2) when included upgraded extents 
to a standard M-40 Grade concrete enhances its both crisp 
and solidified properties (both here and now and long haul). 
The outcomes just confirmed the way that for Nano concrete 
the functionality expanded by over 90% concerning 
controlled M-40 Grade concrete. The compressive quality of 
Nano concrete with Nano-SiO2 gave a quality gain of over 
24% at 28 days and over 18% at 90 days while that of and 
Nano-TiO2 gave a quality gain of over 9% at 28days and over 
6% at 90 days all under normal relieving conditions. Be that 
as it may, under presentation to MgSO4 &MgCl2 the standard 
solid examples gave a more noteworthy pounding quality 
when contrasted and both the Nano cements. 
 
Jay Sorathiya, Dr. Siddharth Shah, Mr. Smit Kacha, (2017) in 
their project area on “Effect on Addition of Nano “Titanium 
Dioxide” (TiO2) on Compressive Strength of Cementitious 
Concrete” explore incorporates an endeavor to omprehend 
the result of Anatase Nano Titanium Dioxide (TiO2) on 
Conventional Concrete (CC) of M20 review with different 
extents and inferred that the Nano-TiO2 particles included 
cement had apparently higher compressive quality 
tantamount to that of the typical cement. It is discovered that 
the bond could be profitably included with Nano-TiO2 
molecule up to most extreme point of confinement of 1.0% 
with normal molecule sizes of 15 nm.  
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 Iyappan. A.P, Srikanthan.L, Felix Franklin.S, Bhuvaneswari.J, 
Preethika.A, 2017 studied on “Replacement of Cement by 
using Nano Titanium Dioxide in Concrete”, by utilization of 
Nano Titanium Dioxide (anatase based TiO2) of size 15 
nanometer (nm) to propel the compressive quality and 
elasticity of cement. A test examine had been done by 
supplanting the bond with Nano titanium dioxide. The most 
extreme compressive quality and split tensile is 
accomplished for 1.5% of Titanium Dioxide (TiO2) with 
substitution of bond (by weight of concrete). 
 
Saloma, Amrinsyah Nasution, Iswandi Imran and 
Mikrajuddin Abdullah. (2013) in their study of research area 
on “Experimental Investigation on Nano-material Concrete”, 
uncovered that Nano Fe2O3 and Al2O3 (15nm), Nano TiO2 
(15nm) and Nano silica (10-140 nm) were signified 2.0 % by 
weight of bond in concrete. It is determined that the 
Compressive quality, part ductile test and Modulus of 
flexibility of cement can be impressive. Following 3, 7, and 
28 days compressive quality and Splitting rigidity 
increments significantly. Nikunj Patel & Prof C. B. Mishra 
(2018) in their study area on “ Laboratory investigation of 
Nano titanium dioxide (tio2) in concrete for pavement”, 
reasons that the bond design used as a piece of this 
examination work was PQC M40 for the rigid black-top and 
the mix degree of M40 concrete was arrived by using IS 
10262: 2009 and IS 456: 2000. They substituted the bond 
with Nano titanium dioxide in the degrees of 0.5 %, 1.0 % 
and 1.5 % (by weight of concrete) to improve the quality 
characteristics of cemen.t The examples were threw, 
restored and checked after 28 days to explore out the 
compressive quality and flexural nature of 3D squares and 
bars. In any case, the lab examination demonstrates that 
contrasted with M40 solid blend the most extreme 
compressive and flexural quality of cement at 1% Nano 
Titanium Dioxide (TiO2) i.e. 64.65 N/mm2 (28 days) and 
7.27 N/mm2 (28days) separately. The research facility 
examination uncovers that Nano Titanium Dioxide (TiO2) in 
concrete turns out to be a perfect new approach in street 
development. 
 
Staub de Melo, João Victor (2018) conveys in their research 
area of interest on “Study of the influence of Nano-TiO2 on 
the properties of Portland cement concrete for application 
on road surfaces” that the impact of the expansion of 
TiO2nanoparticles on the mechanical properties and smaller 
scale basic attributes of photocatalytic cements is upgraded. 
Cements were delivered with three sorts of TiO2: anatase I 
(10– 30 nm), anatase II (50– 80 nm) and rutile (10 × 40 nm), 
with substance of 3%, 6% and 10% in connection to the 
mass of Portland bond demonstrated that, with the 
expansion of TiO2, there was an increment in the 
compressive quality at 28 days and a decrease in the 
modulus of flexibility of the cements. Kurapati Srinivas 
(2014), states in his work on “Nanomaterials for Concrete 
Technology” in his investigation it is seen that the 
incorporation of Nano particles would enhance the 
sturdiness, shear, elastic and flexural quality of concrete 
based materials. A portion of the broadly detailed 

Nanoparticles in bond solid enterprises s depend on 
Titanium dioxide (TiO2), Nanosilica (SiO2), Alumina 
(Al2O3), ZrO2, Carbon nanotube (CNT) nanoclays, and so on. 
Research territories managing bond and cement are: 
comprehension of the hydration of concrete particles and the 
utilization of Nano-measure fixings, for example, alumina 
and silica particles. Further, we have examined the most 
recent solid properties like waterproofing, corrosive 
resistive and self-mending characteristics of Nano cement. 
This paper will be especially valuable those might want to 
work in the field of Nano cement innovation. 
 
B. B. Das and Arkadeep Mitra (2014) projects in his study on 
“Nano-materials for Construction Engineering-A Review” 
brings up a typical issue in the brains of every one of us 
living in this day and age is about how the instrument of 
nanotechnology can be utilized in the solid similarity with 
the constructional structures like that of enormous 
structures and extensions, which have been thought to 
infringe upon gigantic masses of land, prompting the 
decimating of homes of untamed life and placing weight in 
the constrained stores of vitality. Paper centers around the 
practical utilization of Nano based materials like  carbon 
nanotube, nano-clays, titanium dioxide, nano-ceramic 
coating, nano-crystalline materials, nano-silica, Nano 
composites, MMFX2 steel, nano-metals, nano-fibres, Nano 
cement, which could be used for providing singular or 
multiple functions of potential reinforcement, corrosion 
resistance, insulation, fire protection, temperature 
resistance, reducing air conditioning loads, pollution control, 
UV ray absorption, lighting, when utilized as a piece of 
building materials. 
 

4. CONCLUSIONS 
 
The present paper reviews the current state of the field of 
TiO2 as nanotechnology material which is essential for 
enhancing the mechanical properties of concrete. As a 
conclusion, it has been observed that optimum quantity of 
TiO2 can be used in the concrete to gain augmented strength 
parameters by utilizing as a filler or replacing part of cement 
and also in order to improve the performances of pavement 
concrete properties. Based on this reviews, further study to 
show the benefit longevity if this technology is to encourage 
for using its applications can be conducted. 
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