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Abstract

This review paper seeks into the present side of nanotechnology. It accords a compact
painting of nanotechnology, preparing and its application in different fields such as solar
cell, Robotics, medicine, computing and food technology etc. It is to transact with the
future science of nanotechnology.

Introduction

Nanotechnology is the technology that deals with the particles that have at least one
dimension in size 1-100nm. This means we manipulation of materials in tiny scale and
this makes the materials have new surprising properties different from the same material
in microsize such stronger, smaller, lighter and other more. It is a giveaway to develop
the materials and inside it in many applications especially medicine. It should not be
looked to this science just in size of particles, many applications started to use the
science by doping it with bulk materials and giving excellent properties. The build and
prepare nanoparticles based on two ways: first is from large materials and convert its
small its called up to bottom and the second is build the nanoparticles from small
particles its called bottom to up. We can classify the nanoparticles based on dimensions
to one, two and three dimensions. One dimension that includes the film used in solar cell,
catalyst and electronics applications. Two dimensions containing carbon nanotube that
contains from a network of carbon atoms with Inm diameter and 100nm length while,
three dimensional is quantum dots that are device or particles with 2-10nm diameter. In
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recent years, the nanotechnology has won private interest in the fields of nanotechnology
and nanoscience due to the large surface area, economy, low cost and high efficiency [1-
8].

Preparation of nanoparticle

The selected methods were used to prepare nanoparticles depend on the properties of
a particle product such as oxides, nature product, drug and etc. In this review, we focused
on the new method to prepare nanoparticles it called photolysis method and experimental

parts.
Photolysis method

This method was used for the first time by Dr. Hussein Ismail and his student Zaid
Hamid in MSC thesis study “synthesis of nanoferro oxide from it complexes and salts
using photolysis method” in 2015 years. This method provides it successfully to prepare
many phases of iron oxide: alpha, gamma and Fe304. The prepare steps depend on the
medium of the solution, at the basic solution contains from one step while in the acidic
or nature mediums contains from two steps. The first step is common that contains
irradiation of salts or complex ferric ions with short time using the source of UV. During
the irradiation the electron in the ground state of iron transfer from ground to excited
state and this transition needs energy to jump electron to LUMO and it gets from UV
irradiation and this cause reduction-oxidation reaction and conversion the oxidation state
from 3 to 2. If the irradiation occurred in basic medium, the hydroxyl ions attack on the
iron ions in solution and make oxide directly while, when irradiated the starting materials
in nature or acidic medium cause the major ions convert from +3 to +2 and product
ferrous hydroxide. Then, it calcined using high temperature to product iron oxide
nanoparticles. This method is bottom to up type. The system of irradiation was made
manually by the two researchers as shown in Figure 2. It contains from the UV source
with 125watts. The power of watts plays major role in determining the time of
irradiation. After that, this method was used by other researchers to prepare different
oxide nanoparticles such as TiO,, CuO, Cr,O3, Ag, Au and other materials. These
methods different from other like Sol-gel, co-precipitation, microwaves, ultrasonic,
electric precipitation at the time, cost, size and don’t energy. All these factors swing the
photolysis method [9-22].
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Co-precipitation

This method considers from oldest method to prepare the nanoparticles. It has an
advantage and disadvantage, the advantage is the quantity of the particles are large, but
the size of particles are different with a wide rang of size and the purity of the product is
low. It includes adding wise drop basic materials such as ammonia or NaOH to salt
solution to prepare precipitation of material hydroxide then, it calcined in 400C to
prepare oxide [23].

Sol-Gel

The idea of this method based on preparing homogenous solution by using some
chemical materials like citric acid. The mixing citric acid with salt make gel after adding
the volume of NaOH with stirring until pH of solution become 7. Then, calcined the
product gel at 400C. The method same the co-precipitation in disadvantage [25].

Electrochemical precipitation

These methods are same as the photolysis method in oxidation-reduction reaction,
but differences in the base that causes the Redox reaction. These methods contain two
electrodes, cathode and anode and choosing of electrode depends on the reduction
potential and these connected with power supply and immersing in electrolyte solution.
We can control the average of particles by controlling the power that supplied of
reaction. The important point in this method is one of the electrodes must be the metal of

the oxide that prepared.
Extract method or green chemistry

This method is the best of all methods in the side of green because do not need
energy, prepare nanoparticles from cheap starting materials, purity and low average. This
method is based on the reduction strength of the plant extract for metal ions in solution
and converts it to less oxidation state formed metal hydroxide. After that, calcined the

precipitate to product oxide nanoparticles.
Uses of Nanotechnology

We can use nanomaterials in many applications as follows:
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1. Carbon Nano Tubes (CNT)

Carbon nanotubes are allotropes of carbon having a cylindrical nanostructure.
Nanotubes have been constructed with a length-to-diameter ratio of up to 2,80,00,000:1
that is much larger than any other material. These cylindrical carbon molecules possess
extraordinary strength and unique electrical properties. These novel properties make
them substantially useful in various applications in electronics, nanotechnology, optics,
materials science, as well as in architectural fields. Their final usage, however, may be

limited by their potential toxicity [26]. Nano tubes are shown in Figure 1.

Figure 1. Carbon Nano Tubes (CNT).

2. Thin Nano Films

Various nanoscale materials can be used in thin films to make them water repellent,
UV or IR-resistant, anti reflective, anti-microbial, self-cleaning, anti-fog, Scratch
resistant or electrically conductive. Applications of Nano films include computer display,

cameras and eyeglasses [26]. Nano film is shown in Figure 2.
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nano thin film of CeSmoQs;

Figure 2. Thin Nano film [11].
3. Nanoscale Transistors

A transistor is a semiconductor electronic device used to amplify or switch electronic
signals and electrical power. In transistors, a small amount of electricity is used as a gate
to control the flow of larger amount of electricity. More the number of transistors are
embedded in the computer, the greater will be power. Transistors sizes have been
decreasing day by day, so computer have become more powerful. Up to now, the
industry’s best trading technology produced computer chips with transistors having 45-
nanometer features. Recent announcements indicate that even more small size of
transistors is possible with the help of nanotechnology [26]. Nano scale transistors are
shown in Figure 3.

PISi(S) Top contact

-
'Spacr:r ' - \‘. ’

SAs——
Spacer

Figure 3. Nano scale transistors [12].
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4. Drug-Delivery Technique using Dendrimers

Dendrimers are highly branched, star-shaped macromolecules with nanometer-scale
dimensions shown in Figure 4. Dendrimers are specially designed and manufactured for
a vast variety of applications, including the treatment of cancer, drug delivery, catalysis,
gene transfixion, and energy harvesting and photo activity. Dendrimers carrying different
materials and their branches can do several things at one time, such as perceiving
diseased cells, diagnosing diseased states (including cell death), drug delivery,
describing location and reporting events of therapy [26].

Figure 4. Drug delivery using dendrimers [Source 11].

5. Water Filtration Technique

Carbon nanotubes based membranes are used for water desalination and nanoscale
sensors to diagnose contaminants in water system. The process of water filtration using
carbon nanotubes is shown in Figure 5. Nanoscale titanium dioxide is the other
nanoscale material that has great potential to filter and purify water system and it is also

used in sunscreen to neutralize bacteria [26].

Figure 5. Water filtration technique [Source 8].
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Conclusion

The science of nanotechnology deals with tiny particles. These particles have high
effective because large surface area. Many methods were used to prepare nanoparticles
but more of its give large agglomeration. Photolysis method is the best because low
average particles and purity.

By the help of nanotechnology, doctors detecting disease at its earliest stages and
treating illness such as heart disease, cancer and diabetes with more effective and safer
medicines. Researchers also picture new technologies for protecting both the civilians
and military forces of conventional and chemical weapons. Although there are many
research challenges ahead, nanotechnology already is producing a vast range of favorable
materials and pointing to developments in many fields. It has opened a scientific inquiry
to the level of nanoparticles and gives a world of new opportunities.
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