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Abstract: Surface to volume ratio of nano materials is one of the important properties of materials 
produced at the nano scale. At this scale the behavior of bulk material behavior is dominant. Laws 
of quantum physics at the nano scale, allowing the material properties such as melting temperature, 
magnetic properties and the color is produced. Nano scale materials, structural elements and 
components of micro-and nano-scale are forming tar and asphalt. The use of nanotechnology could 
lead to improved properties of these materials. Usually for fiber reinforced and improved 
mechanical performance of asphalt are used. Today, metal fibers, glass, poly-propylene, carbon in 
asphalt is used for arming. In this paper we investigate the use of asphalt in the nano properties.  
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INTRODUCTION 
 

In 2005 the idea of making asphalt for highways that can repair themselves, they seemed too far-
fetched. The asphalt industry - bitumen needs to change so people can understand the features and benefits 
of nanotechnology seen.  

In 1870 a Belgian chemist named Desmedt first true asphalt pavement, a mixture of sand, which was 
established in the City Hall in New York. Desmedt in highway design in France in 1852 and was modeled. 
Then Desmedt paved Pennsylvania Avenue in Washington, the level of this project was 45,149 square 
meters. Based on the growing market demand, is expected after 141 years (in 2011) Market asphalt - asphalt 
to reach 117 million tons. The greatest growth is suspended asphalt. Also as a sign of future growth in these 
products, some that work on the asphalt to repair itself when damage has started. Application of 
nanotechnology in construction of infrastructure related to transportation, roughly equivalent to human 
efforts to send humans to the moon in 1960. In 2005 the idea of making asphalt for highways that can repair 
themselves, they seemed far-fetched to many.  

Expansion Increasing Population, Increase Of Roads, Limited Be Resources And Materials 
Consumption, Demand For Use Of Materials New At Road construction industry Increase By And Is. Effort 
At Direction By To Solutions For Correction Quality, Increase Performance Materials, Reduced 
Consumption Material Crude And Energy, The wave Of Technologies New The Industry By Is.  

Nanotechnology is one of the important research areas and is present in the vast fields of knowledge 
such as road construction industry has been surrounded. Of Benefits Use Of The Technology Can To 
Increase Quality Materials, Save Conserving Energy And To Consequently It Save Economic and improved 
physical and mechanical properties of materials in road construction and road building Is sustainable and 
environmentally friendly.  

Surface to volume ratio of nano materials is one of the important properties of materials produced at the 
nano scale. At this scale the behavior of bulk material behavior is dominant. Laws of quantum physics at the 
nano scale, allowing the material properties such as melting temperature, magnetic properties and the color 
is produced. Asphalt construction methods with the use of nano materials can be classified into two general 
ways:  
 
A. Top-Down Approach: 

From micrometer to nanometer size structures, asphalt is made ??with nano materials. It is possible that 
the material to break it up, to reach the nanometer level. Today, this operation may be performed by physical 
and chemical breakdown.  
 
B. Bottom-Up Method: 

This method is based on atomic and molecular masses together to be controlled in order to build larger 
systems. Bottom-up method to produce nanometer scale can be used only for making asphalt. But top-down 
manufacturing methods for producing materials for nano and micro materials are used.  
 
2 - Nano Asphalt:  

Nano-materials, structural elements and components of bitumen and asphalt, forming micro-and nano-
scale are. The use of nanotechnology could lead to improved properties of these materials. Including 
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applications in nano materials can be recovered asphalt properties such as resistance to damage from 
moisture, strength and longevity, saving on maintenance costs of asphalt, asphalt to improve key properties 
such as compressive strength, tensile strength and stability to tolerate loads at high temperatures. The other 
important features, reduce traffic noise from the cars on the asphalt, the respondents are self-correcting. This 
modification has the following advantages of the respondents:  

 A - limiting greenhouse gas emissions.  
 B - less energy consumption.  
 C - reduce the noise of traffic and cars on the asphalt.  
 D - more comfortable and confident driving.  
 E - machines due to problems on the roads do not see the damage.  
Asphalt and cement are both component materials. A break in the micro-cracks in the capsule, the 

operating result improved with the use of the property is let out into the inner membrane. Correction factor 
for contact with the catalyst, the polymerization has started operating, leaving both sides to stick together. 
This could lead to the production of asphalt, the Turks will improve. For current users of asphalt, it was a 
puddle, or delay was due to pavement repairs, is very far away. Environmental factor influencing the 
decision making process for highway projects in many countries. Benefits from a paved road from the 
viewpoint of environmental and energy consumption, is an important part of decision-making process. 
Technical advances are accelerating the social and environmental perspectives. Multiple needs of 
environmental protection including limiting greenhouse gas emissions, lower energy consumption, reduce 
noise and ensure traffic safety and driving comfort, the goals are to create a shared responsibility, are more 
important than all the scientific advances.  

Wastes that are used in asphalt mixes are: tail glass furnace slag, ash from municipal waste incineration, 
power generation facilities using coal in the ashes, broken bricks, old electrical wires plastic and rubber from 
the of old tires. However, according to statements Belshe, director of the rubber in asphalt pavement 
construction projects in Arizona, the Pacific, public support - not research - development of key industrial 
products are produced using the asphalt. Arizona has a project value of $ 34 million, this project is 
approximately 70% (185 km) surrounding Phoenix area freeways, paved with nano materials that will be 
able to use, long road to reduce noise caused by friction. With asphalt, rubber, only a very small and almost 
insignificant percentage of income allocated to the construction industry. However, this percentage will 
increase with the increase of public interest. In Japan, the Group of asphalt rubber (JARRG), which 
contained a list of tire manufacturers and construction companies are paved, have developed a connector 
road is very viscous. The expansion and spreading of old tires that have been pulverized into very fine, is 
produced. The asphalt mixture is spread on the connector, then it is cooked. It can be an elastic material in 
the dense material to the other, this way, reduce vibration and noise. Tire companies have been involved in 
the asphalt industry, which have always tried to sell due to excellent engineering properties. But more than 
anything, this product is known as noise reduction. In this case, the public is welcome. Rubber asphalt 
course everything is not perfect. The mixture of steam and odors caused the asphalt to the process, but the 
problem is that it is recyclable. The asphalt pavement than usual, is very expensive. Asphalt workers who 
had never worked with a sticky substance, may work with it, that should be done at a certain temperature 
range, are in trouble. Road users to reduce noise while having less environmental impact, has increased. This 
led to more focused research on issues related to transportation, including materials used in the road has 
been. General increase in freight rates, more time on the axis, and further pressure on road tires, strong and 
durable increases in demand for asphalt. This means that more transportation is also a problem in 
transportation is not good for road repairs. This would create more demand for research and development is 
effective.  

Roads will be able to apply new technologies and creating a healthy environment, the higher the level of 
productivity, enhance security and to prevent wasting energy. Despite the problems in the field of road 
construction (an increase in construction costs, polluted cities) and its direct impact on road construction, 
more attention to new technologies and their role in optimizing energy use in road construction is necessary.  

Given the characteristics of this technology can be put at the disposal of construction materials to meet 
the new expectations:  

A- Restrict the allowed values ??of heat transfer. B- Sealing and packaging are not required C- A higher 
durability against the effects of environmental factors and climatic D- Adequate fire resistance and thermal 
insulation and heat rating of the shell External) with stagnation and resistance to stress E- The thermal 
insulation (thermal rating) of the building, securing and maintaining comfort conditions. F- Temperature-
controlled spaces, and easy to do with saving energy. G- Loss of heat resistance layer that form a crust. H- 
Durability and super strength I- Very high hardness J- Glass reinforced (enhanced strength without 
interruptions in the transmission of light) K. More strength in the construction of suspension bridges. L. 
Possibility of design with arches and bridges the gap bigger. 
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3 - Amorphous Silicon Nanoparticles In The Asphalt: 
In the asphalt industry, silica is one of the most important role in the adhesion and barrier materials with 

high performance asphalt plays. Or micro-silica is a typical product of the Silica Fiume with a diameter of 
about 0.1 to 1 mm. With silicon oxide is about 90%. Micro silica is a range of high performance composite 
materials to increase cement nm base size is used. Product consists of nano-silica particles which have a 
bullet shape with a diameter of less than 100 nanometers, or as dry particles suspended in liquid, powder or 
solution is released, the most common type of liquid that is soluble nano-silica This type of solution used in 
the tests specified in the SCC concrete is its density. Versatile applications of nano-silica suspension shows 
such as: - Anti-wear properties - Anti-slip - Anti-fire - Anti-reflection surfaces Materials, nano-silica 
reaction with calcium hydroxide was much faster than the micro-silica, trace amounts of these substances 
the impact of micro-silica is in the early ages. All work done on the use of colloidal silica nano-materials in 
improved rheological properties, the mechanical properties of the cement paste.  
 
4 - Nano Tubes In Asphalt: 

Fibers for the arming and improved mechanical performance of asphalt are used. Today, metal fibers, 
glass, poly-propylene, carbon in asphalt is used for arming. Carbon nano tubes were discovered in 1991. 
Carbon nano tubes 60 and the new structure, they are much lighter and stronger than steel. Bending and 
stretching so that they can withstand without breaking. In future they will be replaced by carbon fiber 
composites that are used. Nano tubes have a tensile strength of fibers of each type of concrete are known. 
Significant thermal and electrical properties of nano tubes, especially the show. Conductor of heat, more 
than double the diamond, the electrical conductors in copper is about 1000 times. Nano tubes are a new class 
of products that revolutionized the field of new materials and advanced materials have created. A new 
generation of multifunctional nano-composites can, as the carbon nano tubes in the fibers for reinforcement 
of the materials used are stuck. The key components of the carbon nano tubes are multi-purpose high-
performance materials.  
 
5 - Semi-Transparent Nano Asphalt: 

Using nano technology, enabling the production of asphalt to provide Semi-transparent, which is 
designed to revolutionize the field of road construction has provided. The glass fibers are added to the 
mixture of asphalt and concrete and asphalt rubble different way, making the asphalt is produced using 
traditional methods. Semi-transparent type of asphalt is very high. Can be applied to roads with low traffic. 
Chemical additives can also improve physical and mechanical properties of this product can help. The 
disadvantages of this type of pavement, the cost of production is high.  
 
6 - Nano Water On The Pavement Of: 

Water absorption, irreversible injuries to unprotected road gets into. Reduce the resistance of asphalt on 
road construction and structural damage is apparent. Of water, an appropriate policy to prevent damage from 
water infiltration are asphalt. The nano particles are made ??of waterproof material, with good penetration in 
the material, the surfaces are protected for the long term. Construction costs of water are: the way to 
reconstruction, the old parts, cement and concrete and asphalt, tiles and stones. Water in different parts of 
the road is possible.  
 
7 - Nano Asphalt In The Environment: 

Pollutant removal, modification, contaminated soils, groundwater and surface water treatment plant, 
eliminating micro-organisms, darkness and hardness reduction and excretion of salt and water desalination is 
that the benefits of nanotechnology. The effective use of nanotechnology devices and tools used in various 
sectors, with a reduction in raw material and energy consumption, enable effective actions to protect natural 
resources and environment is provided. But other aspects of this capability, risks associated with the use of 
nanotechnology products is not in compliance with laws and regulations occurs. Despite the fact that 
nanotechnology will be more efficient and more effective than existing products, as these are important 
properties of the particles that can threaten health and the environment. Application of nano-materials 
producers, asphalt products that are on the periphery of these products are safer than other products.  

Improvement of the processing operation is usually performed on the asphalt. Reduce maintenance 
costs, eliminating irregularities of surface, providing fast and reliable car shippers as well as increased 
strength and useful life of the pavement of the main goals of this operation are considered. One option is to 
cover the improvements. Various experiments and studies show that the use of nano particles, particularly 
nano particles of clay, bitumen properties can be improved and increased pavement life. With the 
incorporation of nano-clays with bitumen and modified the effective parameters (such as weight percentage 
of nano clay, mixing temperature, stirring speed, duration and type of mixing blades), and the distribution 
function of nano-clay in the correct pitch is determined. Bitumen modified with nano-clay increase adhesion 
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and shear resistance of the bitumen. So that the resistance to permanent deformation, which is typical of 
shear deformation, using nano-clay will increase. The addition of nano-clay, due to the flexibility of 
bitumen, the tar yield, especially at low temperatures reduces fatigue. 
 
Conclusion:  

Nano key features such as pavement strength, tensile strength and durability to withstand loads at high 
temperatures, reducing traffic noise from the cars on the asphalt, the respondents are self-correcting. 
Benefits from a paved road from the viewpoint of environmental and energy consumption, is an important 
part of decision-making process. Technical advances are accelerating the social and environmental 
perspectives. Multiple needs of environmental protection including limiting greenhouse gas emissions, 
lower energy consumption, reduce noise and ensure traffic safety and driving comfort. In the asphalt 
industry, silica is one of the most important role in the adhesion and barrier materials High-performance 
asphalt plays. with a mixture of bitumen and modified nano-clays with effective parameters (such as weight 
percentage of nano clay, mixing temperature, stirring speed, duration and type of mixing blades), and the 
distribution function of nano-clay plates are set in bitumen be.  
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