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Abstract 

Nano technology considers one of the 21st century discoveries which changed the contemporary 

human’s life. It can change the characteristics of materials and even detecting entirely different 

materials that didn’t exist in nature such as Nano-materials (Nanotechnology, where the world ends 

its characteristics which man had known to the influence of quantum mechanics on the material 

properties 

This technology comes in light of the continuous aspiration of human beings to add advantages to 

products, especially furniture, which is considered to be the first instrument and support within the 

interior space. So, what are the applications that benefit the furniture industry and contribute to 

finding solutions to contemporary human problems?. This research aims to discover this new 

technology and its applications in furniture industry. 

Although there is such new technology, furniture manufacturing suffers from many issues such as 

bad materials which negatively affect the quality of products. 
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1- Preface: 

The Nanotechnology is considered one of the wonders of this time, which is concerned with 

studying, treating and engineering the nano-materials and providing them with enhanced qualities 

that help in providing new properties which in its turn will be applied on the furniture industry, 

providing radical solutions and approaching dreams, using the applications of nano-materials 

technology. 

This is a technology whose origins have not been determined historically as some see it as old as 

the iron and rubber industry (+,-./02015 ,ا), and others see that the beginning of the knowledge of 

the nano-materials and raising awareness about it was in 1959 when the famous American physicist 

Richard Feynman gave a lecture in front of the American Physical Society under the title There is a 

plenty of room at the bottom, where he explained that the material at the infinitesimal levels (what 

is known as nanos currently) behaves differently from its condition when it is in the traditional size. 

He also indicated the possibility of finding ways to independently move the atoms and molecules of 

matter to reach the required size. (Kornei, 2016 (Volume 25, Number 10)) 

And accordingly, the properties of materials may change in whole or in part using this technique, 

which may help in overcoming the problems of the raw materials used in various industries, 

especially the furniture industry, because of its many and varied uses in the built environment. 

The furniture industry depends mostly on natural raw materials, especially wood, whose demand 

has increased in the recent times as it has been discovered how some alternative industrial raw 

materials are dangerous and due to the excessive population increase. This led to unjust cutting of  
 



27 
 
 
 
 

International Journal of Scientific Research and Innovative Technology               Vol. 7 No. 1; January 2020 

 

trees and the wheel in their use regardless of their quality or treatment to suit industrial processes 

such as good drying of wood and adding some chemical compounds to get rid of pests and fungi 

that may spoil the raw material used. 

Also, there are some natural characteristics of wood that may affect the increase in the depletion of 

the material and its consumption; these characteristics represent common defects among furniture 

manufacturers worldwide, including its influence by weather factors and the influence of moisture 

content in the wood, which may cause bends in the manufactured parts. As well as natural nodes, 

this may cause weakness in the parts that may be present. As well as the severity of hardness with 

the length of the fibers and the inability to retain the nail which weakens the raw material in the 

manufacturing processes and increases the percentage of wastage of it. 

This research aims to study the dysfunctional applications of Nanotechnology related to the 

furniture industry by using the analytical approach of literature review to achieve the optimum 

utilization of materials in the furniture industry. 

2- Nanotechnology Definition: 

 The word Nano is derived from the Greek word meaning dwarf in Latin, and it refers to the 

technology that relies on nano-materials. The German Federal Association for Education and 

Scientific Research defined Nanotechnology as referring to the re-application and structural and 

molecular composition of materials to add some applied properties to them. (2013 ,ا,-م) 

The Nano-science is the science that cares to study and characterize nano-materials and to 

determine their chemical, physical, and mechanical properties and characteristics, and also studying 

the associated phenomena arising from the downsizing of their sizes. 

Reducing the size and dimensions of the granules that make up the structure of any substance is not 

a goal or an end in itself, but rather a way to improve the different properties of the material, 

enabling us to employ the gained quantitative impact of those nano-materials, which is magnified 

by the smallness of their granules to dominate their behavior and to work on improving its optical, 

electrical, magnetic, and all other characteristics, in a distinct and unprecedented way. (undated 5,6) 

The Nanotechnology: is the science concerned with dealing with materials in the sizes of atoms, 

molecules, and clusters of small molecules, whose dimensions are less than 100 nanometers, and 

the nanometer is a unit of measurement equivalent to 1 to one billion parts of a meter. Therefore, a 

single nanometer will not contain more than ten atoms of any substance. (DE-.F0ا -.GHD0DFIJ) The term 

“nanotechnology” was created by Norio Taniguchi of Tokyo University in 1974 to describe the 

precision manufacture of materials with nanometer tolerances. (Lauterwasser) 

It is this advanced technology based on the understanding and studying of the nano-science and 

other basic sciences rationally and creatively with the availability of technological ability to create 

nano-materials and control their internal structure by restructuring and arranging the atoms and 

their constituent molecules which ensures access to distinct and unique products that are employed 

in different applications. ( E-F0ا -GHD0DFIJD ) 
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Which is distinguished from other high materials that have the same chemical composition in that 

the side area of the surfaces of nano-materials is smaller and the number of its atoms is greater, and 

the reason for this is to reduce it to what is less than hundred nanometers. (لXY) 

3.1  One-dimensional nano-materials: those which one of its dimensions is of a measurement 

less than 100 nanometers, like nano-materials that are used in the work of surface nano 

coating (Nanotechnology, undated) and works to update the following properties: 

3.1.1 The Mechanical: where the paints become more scratch-resistant and provide 

protection for materials from corrosion caused by friction, and prevent the adhesion 

of dust to them, making the materials in no need of cleaning, which helps to save 

money and effort. 

3.1.2 The Thermal: helps in protection from high temperatures. 

3.1.3 The Biological: it helps in prevention of the attachment of bacteria, viruses, and 

microbes. 

3.1.4 The Electromagnetic: it works in weakening the effect of electromagnetic fields 

(electric and magnetic) and is usually used in computer hard disks. (لXY) 

3.2  Two-dimensional nano-materials: those which two of its dimensions is of a measurement 

less than 100 nanometers. In the form of tubes or cylinders, nano-materials, as well as 

nanotubes and nanofibers, as well as nanowires that works on raising their hardness values, 

improving the mechanical properties of the steel, and combining other unique properties 

such as superior thermal and electrical conductivity. (DE-F0ا -GHD0DFIJ) 

The most important of these is the carbon tubes that the Japanese doctor Igimar, a 

researcher at the Japanese NEC Corporation, has created in 1991. They are multi-walled 

and hollow tubes of about 5.1 nanometers. These two-component materials have unique 

mechanical and physical properties, for example they have superior tensile strength that 

exceeds hundred times the tensile strength of the steel, despite its light weight and this 

makes it the strongest material made until the year 2010 and has a high elasticity that 

exceeds the best materials in nature by five times, which makes it return to its original form 

immediately after the disappearance of the stress affecting it, as it transfers heat and 

electricity at a rate of about a thousand times higher than copper. These multiple advantages 

have had an impact on increasing the range and diversity of their applications. (لXY) 

3.3  Three-dimensional nano-materials: The nanoscale spheres represent three dimensions, Z, 

Y, and X which are less than 100 nanometers, whether they are in the form of granules or 

ultra-fine powders that comes at the top of the global production list of nano-materials in 

general and this is due to its multiple uses in modern technological fields and applications, 

and some metal oxides such as silicon oxides (SiO2), titanium oxides (TiO2), aluminum 

oxide (Al2O3) and iron oxides (Fe3O4) which are used in the paint industry to replace the 

traditional materials, and to contribute to raising the efficiency and quality of products. 

(DE-F0ا -GHD0DFIJ) 
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4- The Properties of the Nano-materials: (DE-F0ا -GHD0DFIJ) 

4.1 Mechanical properties: The mechanical properties of the material are at the top of the list 

of properties benefiting from the small size of the granules and control of the arrangement 

of atoms and the presence of large numbers of atoms of the material on the outer surfaces. 

For example, the hardness of the organometallic substance and its alloys is raised and also 

its strength is raised to endure the different stresses of the loads on them, and the reduction 

of the granularity of the ceramic material, which makes it more durable, is a characteristic 

not found in ceramic materials known for its shear and resistance to formation. 

4.2 Melting Point: The melting temperature values of the material are affected by the reduction 

of the dimensions of the particle grains as with gold. 

4.3 Optical properties: Due to the unprecedented properties possessed by these materials, 

where they differ in their optical properties from their analogues of conventional materials 

large granules, and from the optical properties of the material dispersion or photolysis of the 

surface of the material. 

4.4 Magnetic properties: The magnet strength depends entirely on the dimensions of the 

granules of the material made of magnets, and the smaller these granules and the greater the 

surface of the outer surfaces and the presence of atoms on those surfaces, the greater the 

strength and effectiveness of the magnet and its intensity, so the nano-materials with 

magnetic properties are considered higher than their similarities. 

4.5 Electrical properties: The small size of the particles of the nano-materials and the density 

of the granular boundary numbers positively affect the electrical properties of the materials. 

And the quantum effect on these particles comes in the form of nano-materials and nano-

materials to improve and enhance these properties and qualities, according to the theory of 

quantum mechanics, which came to correct Newton's classical laws. 

There are two main reasons why the properties of materials change when the nanoscale is 

increasing the ratio of surface area to the total volume of material, and quantum confinement, 

which affects the electronic, chemical, mechanical and optical properties of materials. ( -.GHD0DFIJ

DE-F0ا) . And they are classified as follows: 

• Increased ratio of surface area to the total volume of the material: the smaller the size of the 

particles from which the material is made, the greater the exposed surface area with highly 

reactive bonds. 

• Quantum Confinement which involves the electronic, chemical, mechanical, and optical 

properties of materials: occurs when the dimensions of the material are smaller than the 

distance of the release of electrons (which swim around atoms at certain distances). When 

the material is minimized at that distance, a restriction or confinement of the electrons 

occurs which prevents their natural movement. This restriction leads to many effects on the 

material, most notably the change of energy orbits between electrons, which affects the 

change of electrical properties of materials. 
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The quantum effects on materials produce other strange phenomena such as the plasmon 

effect (that electrons become cloud or water wave surrounding the material and move at a 

certain speed around it back and forth, and this speed is related to the size of the material, 

and the color of the material is affected by the speed of movement of the cloud as the cloud 

absorbs certain colors ( Nano Arabaia, 2014) 

The development of materials technology is within four levels: weight, form, molecular 

composition, and behavior. This is the basis of nanotechnology and advanced services, which 

increases the efficiency of the precise parts of the building components, both at the level of the 

outer shell and internal elements. (+,-/02015 ,ا) 

5. The Nanotechnology Applications: 

The Nanotechnology aims to exploit the effects associated with the nano-material dimensions of 

matter to form systems and devices with useful new properties and functions according to these 

new dimensions and sizes. The nanotechnology industry can be described as the production of a 

commodity of any commodity or material from inexpensive raw materials with (familiar) use. In 

theory, any raw material, even sand and waste, can be used to produce high-value products, and this 

technique will reduce the cost of production. (يc..dوf02012-2 ,ا) The applications of the 

nanotechnology are widely used as they enter many industrial, military, medical, agricultural and 

other fields. 

It is known that the traditional methods of manufacture of chemicals based on the process of 

mixing and blending of the components of the reaction without taking into account the direction of 

the reactive atoms, which produces a chemical that is only a mixture of those reactants, but in the 

world of nanostructures, the resulting materials are more accurate and has more purity, strength and 

hardness, due to the ability of devices used in this technique the steering and paving of atoms and 

molecules of materials in selected positions to obtain the selected properties. (يcdوf02012-2 ,ا) 

For example, researchers at the University of Illinois noted that the very dark silicon, the main 

constituent of the earth, sand, and cosmic bodies, when made of it a single-diameter nano-grain, 

became gleaming in a bluish color under the influence of violet light, and the greater the diameter 

of the grain, the more colors it showed (green, red and yellow). Thus, the scientists and researchers 

succeeded in the manufacture of silicon materials that radiate spectrum colors, although silicon is a 

very opaque material. Therefore, nanotechnology can help provide furniture that changes color 

from time to time to make people enjoy the result of continuous renewal in the interior spaces, 

through the use of micro-raw materials produced at the Institute of German Fraunhofer in 2009, 

which changes color when the ultraviolet radiation coming with the sunlight falls on them. (لXY) 

The Nanotechnology has also been used in the prevention of bacteria and germs: the results 

indicated that the crystal granules of silver metal have an amazing ability to kill multiple types of 

harmful bacteria, viruses and germs, due to the reduction of these granules to diameters less than 5 

nm which works on a large increase in the surface wipe of the granules, and that is while using the 

electrical and electronic devices like the manufacture of domestic refrigerators covered from the 

inside with a thin layer of silver metal on the products to be protected from bacteria and germs. 

(DE-F0ا -GHD0DFIJ) 
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The Titanium dioxide (TIO2) is one of the most widely used ores, a white metal discovered by 

Gregor in 1789 with high corrosion resistance, to form an oxide layer on its surface. Nowadays it is 

used with aluminum as a heat-resistant alloy so it is used in the modern aircraft industry, and its 

chemical activity increases the higher the temperature gets. (لX.Y) It is a cheap material and widely 

available in nature, has a chemical stability, and human-friendly and ecofriendly. They are 

transformed into ultra-soft nanoparticles, with a large surface that helps them to collect the UV rays 

coming with the sunlight, and this significantly increases their photoelectric chemical activity, and 

this feature has made it able to play the role of oxidizers and used in several areas which are: 

• The manufacture of paints used in patients' rooms and operations rooms. 

• The dissolving and decomposing of the organic pollutants suspended on the surfaces of 

materials, converting them to water vapor and carbon dioxide. 

• Eliminate bacteria, microbes and viruses suspended in closed environments such as theaters 

and major shopping centers. 

• Provide protection from the accumulation of dust and contaminants of the products, 

especially when painted with a thin layer of titanium dioxide. (لXY) 

6- The Risks of the Nanotechnology: 

As a result of the fact that the nano-materials react chemically because they become active as their 

properties change, so they can increase their solubility, or decompose or melt, that makes them may 

become more dangerous and may cause some problems that may harm humans and the 

environment. (F.A. van Broekhuizen (IVAM UvA BV, 2012) 

Controlling the potential effects of nanotechnology on the long run is very difficult, because it is 

invisible and difficult to detect and clean from the body and the environment on the one hand, and 

is developing very quickly on the other. (لX.Y) Especially when these materials (nano-materials) are 

used in the manufacture of furniture, which the human being deals with throughout the day and in 

the perfection of the interior spaces, for example: when using SiO2 in paint to obtain strength, the 

top surface may be affected by the workers in the manufacture of this coating. (F.A. van 

Broekhuizen (IVAM UvA BV, 2012) 

7- Furniture Industry Field: 

The field of furniture industry is one of the most important applications of modern technologies of 

nanotechnology, where this technology contributes to the production of many materials that enter 

the furniture industry, which is characterized by thermal, electrical, mechanical and physical 

properties that help in giving these products many of the most important characteristics of self-

cleaning, or may help in the maintenance and the treatment of any cracks and repair itself directly 

and automatically. This is what Nanotechnology does in producing raw materials and improving its 

properties and functions. The furniture may acquire other features, including making products 

lightweight and more robust and durable .... As well as maintaining the stability of color grades, or 

change color according to human needs and commensurate with the conditions of the internal 

environment. 
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But the furniture industry is different from some other industries where it does not depend on the 

use of the Nanotechnology or nano-materials directly, but it uses some materials that rely on nano-

materials to purify some of the required properties such as coatings, varnishes and fabrics in 

addition to the composite and plastic materials. The furniture industry usually does not deal with 

nano-materials, but may be associated with a product containing nano-materials. (F.A. van 

Broekhuizen (IVAM UvA BV, 2012) 

Since the furniture industry always builds its development and progress on the development of 

other industries, the field of the use of nano-materials is still in its early stages, and the actual use of 

these materials in the furniture industry is very little, even in the use of coatings in exterior paint. 

The percentage of use of nano-materials compared to traditional materials does not exceed 1% and 

in a questionnaire on the use of nano-materials in France by furniture manufacturers, it was showed 

that the companies did not use these materials and do not intend to use them in the coming period, 

and in the Netherlands the use of these nano-materials was only in the anti - writing paints and 

furniture used in outdoor spaces. (F.A. van Broekhuizen (IVAM UvA BV, 2012) This may be due 

to the fact that these applications are still in the testing and experimentation and they are still in the 

framework of continuous development and research, which requires more confidentiality in 

conducting tests before launching products and circulation. 

The furniture industry is in agreement with other industries in the importance of the use of nano-

materials because they reduce the use of raw materials, and reduce the proportion of hard material, 

while improving energy consumption, without neglecting the improvement of the performance of 

the final product. The use of this technology can contribute to reducing the use of adhesives such as 

glue of all kinds, and appointing the materials to suit the internal environment and human needs of 

different spaces: the use of materials that control their temperature to rise when the temperature of 

the space is cold, and vice versa. As well as the ones that are affected by the lighting to be dark, for 

example at sunrise and thus the color changes as requested. 

The use of nano-materials may also contribute to reducing the ongoing maintenance of furniture 

used in hotels, companies and accommodation. 

For outdoor furniture, the use of this technology may allow to protect it from corrosion and 

deterioration as a result of exposure to sunlight and against algae and some insects such as weevils 

and termites, so this technology helps to protect the furniture structures for longer periods of time. 

(European Federation of Building and Woodworkers, 2012) 

The applications of the Nanotechnology in the furniture industry include: 

7.1 Making the surfaces clean by being self-cleaning. 

7.2 Being more durable by adjusting some mechanical properties. 

7.3 Making materials lightweight without affecting the rest of their properties in terms of 

durability and being appropriate for operation. 

7.4 Making the products surfaces anti-bacterial. 

7.5 Supporting the design of contemporary furniture without restricting the possibilities of raw 

materials while applying the principles of sustainability. 
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7.6 Lowering the cost of the finished product with the high properties of the materials used in 

its manufacture. 

7.7 The Continuity of use of the product for longer periods of time than usual in the use of 

traditional materials. 

 

7.8 The use of the Nanotechnology to improve the properties of wood: 

The Nanotechnology is utilized to improve the properties of wood at several levels: 

7.8.1 In the production stage where nanotechnology is applied to produce biocides to 

protect the wood from pests and fungi, using nano-silver, copper or zinc. 

7.8.2 in the pre-manufacturing phase of a new product, the Nanotechnology is used to 

enable researchers to study the potential of wood used and the strength of its 

performance, which facilitates the performance of used wood before the beginning 

of the usage. 

7.8.3 in the production of various composite wood panels (which use a mixture of 

materials such as MDF), the Nanotechnology may help in improving the properties 

of the glue used, as well as improving the properties of panels when exposed to 

water to retain the thickness specified for them even after its exposure to water, as 

well as the properties of MDF are improved to make it easier to use in kitchens and 

bathrooms without fear of damage to wood units after its exposure to water. 

7.8.4 in the storage stage: Nanofiltration technology may be used to reduce the need for 

technological processes related to the preservation of panels through the use of 

nano-coating materials, or the use of biological system during the planting of wood 

and during the growth of trees, which provides safe storage for the panels instead of 

using the usual conservation techniques that lead to undesirable emissions of 

chemicals which affect the environment and human health. 

7.8.5 In the field of wood preservation and protection, a technique called thermogenic has 

been developed, which can be used to print fatty acids on the surface of the wood 

without blocking the nature of its pores. (F.A. van Broekhuizen (IVAM UvA BV, 

2012) 

7.9 Adhesives: Information on the applications of nano-materials used to maximize the use of 

adhesives for furniture applications is considered very limited, as the existing materials 

which consist of the traditional materials meet the needs of the furniture market, and the 

addition of nano-materials also may increase the costs of materials used. (nanowerk, 2013) 
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7.10 Paint layers: The raw materials of paints and varnishes with nanotechnology 

treatments used in furniture paint acquire some characteristics that differed from what has 

been used by the furniture manufacturers usually in the previous periods, including: 

7.10.1 The Self-cleaning ability and the lotus effect: By examining the surface 

composition of the lotus leaf under a microscope, the surface of its leaves 

was found to be irregular, as it appears to be a very fine set of pyramid heads 

at a height of 5: 10 micrometers, which reduces the water contact area of the 

leaf surface, as it does on flat surfaces, it is also covered with a thin wax  

layer, which makes the flower spontaneously cleans itself from the dust 

while water drops on it. This technique is applied in the treatment of wood 

with a layer of paint with non-microscopic surfaces which works on the non-

adhesion of dust and protect it from water leakage of the wood composition. 

 (2013 ,ا,-م)

7.10.2 Anti-reflective surfaces: Transparent glass or plastic surfaces are treated with 

silicon dioxide by submerging them in ponds containing the material and 

then displaying a wide spectrum of light. This idea is characterized by its low 

cost, making the glass anti-refractive and allows its penetration with a greater 

percentage. (2013 ,ا,-م) 

7.10.3 Anti-fogging surfaces: The surfaces that condense water are treated with a 

very thin layer of titanium dioxide, which makes the fumes falling on the 

surface does not form in the shape of drops, but work on forming in the 

shape of a thin film that does not obscure the vision. (2013 ,ا,-م) 

 

7.11 The Glass: Over the past years, the Nanotechnology applications have been used in 

the development and production of different types of glass, which provides privacy, 

including heat insulation by creating properties that are not present in the traditional 

glass material in order to increase its use in different fields, including the usage in the 

manufacture of office and medical furniture. (nanowerk, 2013) 

The Results: 

The Nanotechnology provides a dream in many areas, because of its superior ability to make 

radical changes to the traditional materials known to man in previous eras. This ability is 

determined by the possibility of changing the properties of materials, whether mechanical, 

electrical, magnetic, and thermal as well as optical. This development involves four levels: weight, 

shape, partial formation and material behavior. 

The Nanotechnology has a great impact on the applications of these materials in the field of 

industry in general, and the furniture industry in particular, which differs from the rest of the 

industries in not relying on the use of the Nanotechnology directly, but depends on the use of some 

materials that may turn their properties using that technology. 

The applications of the nano-materials that affect the furniture industry include coatings, wood, 

glass, fabrics, composite materials and plastics. The use of these applications is still limited among  
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the international companies in the furniture industry compared to traditional materials by not more 

than 1%. These applications made to the materials used in the furniture industry are to make the 

surfaces self-cleaning, and modify the mechanical properties by making the materials more durable 

and stronger in endurance while making them lightweight, and make the surfaces anti-bacterial. 

The Nanotechnology has been used to improve some of the properties of wood at several levels 

starting from the stage of production of wood, to the stage of production of panels, especially the 

compressed and the composite panels, and ends with the stage of storage and preservation of wood, 

in order to protect them from fungi pests, while improving their properties, especially when 

exposed to moisture. 
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