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ed ENGLISH WRITINGS 2

Fifth Freedom

Md. Zahedul Kabir

Assistant Professor
Department of English

| have earned freedom

from want of food;

I am no longer hungry.

| have earned freedom

from oppressing culprits;

no longer tortured or oppressed.

| have earned freedom

from belief; no longer prejudiced.

| have earned freedom of expression;
| can speak with an open mind.

| have earned sovereignty;

can whisk to any part like wind.

But have | earned freedom

from selfishness, the fifth

freedom, to become a real human being?

Nature
Fahmida Shuchi Ahona

Roll : 42402, Eleven (Business Studies)

How much have you to offer,
my mother Nature?

Soothing all those who suffer,
abode of all creatures.

Your gentle touch is felt,
when a fresh gust rushes,

or a sweet flower is smelt,
blooming under thick bushes.
You kindle our spirits ever,

all your aspects teach a lesson,
with a style very sober,

in an old familiar old fashion.
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Nanochemistry and Its

Application
Sharif Neaz
Assistant Professor and Chairman
Department of Chemistry

Introduction

Nanochemistry is an emerging field of Chemistry.
The prefix nano is derived from the Greek word
nanos meaning “dwarf’, and today it is used as a
prefix describing 10-9 (one billionth) of a
measuring unit. Therefore, nanotechnology is the
field of research and fabrication that is on a scale
of 1 to 100 nm. The primary concept was
presented on December 29, 1959 when Richard
Feynman presented a lecture entitled “There’s
Plenty of Room at the Bottom” at the annual
meeting of the American Physical Society the
California Institute of Technology. Back then,
manipulating single atoms or molecules was not
possible because they were far too small for
available tools. Thus, his speech was completely
theoretical and seemingly far-fetched. He
described how the laws of Physics do not limit our
ability to manipulate single atoms and molecules.
Instead, it was our lack of the appropriate
methods for doing so. However, he correctly
predicted that the time for the atomically precise
manipulation of matter would inevitably arrive.
Today, that lecture is considered to be the first
landmark of science at the nano level.

The first 30 years or so of the nanosciences were
devoted mainly to studying and fabricating
materials at the nano level. In those studies, much
effort was devoted to shrinking the dimension of
fabricated materials. It was also a time when the
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two basic fabrication approaches were defined:
bottom-up and top-down. The bottom-up
approach seeks the means and tools to build
things by combining smaller components such as
single molecules and atoms, which are held
together by covalent forces. Theoretically, it can
be exemplified by molecular assemblers, where
nanomachines are programed to build a structure
one atom or molecule at a time or by
self-assembly, where these structures are built
spontaneously. The advantage of the bottom-up
design is that the covalent bonds holding a single
molecule together are far stronger than the weak
interactions that hold more than one molecule
together. The topdown approach refers to the
molding, carving, and fabricating of small
materials and components by using larger objects
such as mechanical tools and lasers, as is used
today in current photolithographic approaches in
silicon chip fabrication. Currently, techniques
using both approaches are evolving, and many
applications are likely to involve combination
approaches. However, the bottom-up approach, at
least theoretically, holds far more practical and
applicative future potential. Nanoscience is
therefore a multidisciplinary field that seeks to
integrate mature nanoscale technology of fields
such as Physics, Biology, Engineering, Chemistry,
Computer Science, and Material Science.

The historical aspect of the formation and
development of independent fundamental
directions of nanoscience and the prospects of
their application in different branches of
nanotechnology were discussed in detail in
numerous reviews. Numerous books and articles
by Russian scientists who had a great influence
on the progress in studying small scale particles
and materials can be found. Their contribution
was acknowledged to a certain extent by the 2000
Nobel Prize, which was awarded to Zh. |. Alferov
for his achievements in the field of
semiconducting heterostructures.
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In the past 10-15 years, the progress in
nanoscience was largely associated with the
elaboration of new methods for synthesizing,
studying, and modifying nanoparticles and
nanostructures. The extensive and fundamental
development of these problems was determined
by nanochemistry. Nanochemistry, in turn, has
two important aspects. One of these is associated
with gaining insight into peculiarities of chemical
properties and the reactivity of particles
comprising a small number of atoms, which lays
new foundations of this science. Another aspect,
connected to nanotechnology, consists of the
application of nanochemistry to the synthesis,
modification, and stabilization of individual
nanoparticles and also for their directed
self-assembling to give more complex
nanostructures. Moreover, the possibility of
changing the properties of synthesized structures
by regulating the sizes and shapes of original
nanoparticles deserves attention.

In nanochemistry, which is in a stage of rapid
development, questions associated with
definitions and terms still arise. The exact
difference between such terms as “cluster”,
“nanoparticle”, and “quantum dot” has not yet
been formulated in the literature. The term
“cluster” is largely used for particles that include
small numbers of atoms, while the term
“‘nanoparticle” is applied for larger atomic
aggregates, usually when describing the
properties of metals and carbon. As a rule, the
term “quantum dot” concerns semiconductor
particles and islets, the properties of which
depend on quantum limitations on charge carriers
or excitons. In this book, no special significance
will be attached to definitions, and the terms
“cluster” and “nanoparticle” will be considered as
interchangeable.
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Nanoparticles and metal clusters represent an
important state of condensed matter. Such
systems display many peculiarities and physical
and chemical properties that were never observed
earlier. Nanoparticles may be considered
intermediate formations, which are limited by
individual atoms on the one hand, and the solid
phase on the other. Such particles exhibit the size
dependence and a wide spectrum of properties.
Thus, nanoparticles can be defined as entities
measuring from 1 to 10 nm and built of atoms of
one or several elements. Presumably, they
represent closely packed particles of random
shapes with a sort of structural organization. One
of the directions of nanoscience deals with various
properties of individual nanoparticles. Another
direction is devoted to studying the arrangement of
atoms within a structure formed by nanoparticles.
Moreover, the relative stability of individual parts in
this nanostructure can be determined by variations
in kinetic and thermodynamic factors. Thus,
nanosystems are characterized by the presence of
various fluctuations.

Natural and technological nanoobjects represent,
as a rule, multicomponent systems. Here again,
one is up against a large number of different terms,
such as “nanocrystal”, “nanophase’,
“nanosystem”, “nanostructure”, “nanocomposites”,
etc. which designate formations built of individual,
separate nanoparticles. For instance,
nanostructure can be defined as an aggregate of
nanoparticles of definite sizes characterized by the
presence of functional bonds. In the reactions with
other chemical substances, such limited volume
systems can be considered as a sort of
nanoreactors. Nanocomposites represent systems
where nanoparticles are packed together to form a
macroscopic sample, in which interactions
between particles become strong, masking the
properties of individual particles.

www.dcc.edu.bd
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The “Nano” and “Bio” interface

Biosystems are governed by nanoscale
processes and structures that have been
optimized over millions of years. Biologists have
been operating for many years at the molecular
level, in the range of nanometers (DNA and
proteins) to micrometers (cells). A typical protein
like hemoglobin has a diameter of about 5 nm, the
DNA's double helix is about 2 nm wide, and a
mitochondrion spans a few hundred nanometers.
Therefore, the study of any subcellular entity can
be considered “nanobiology.” Furthermore, the
living cell along with its hundreds of
nanomachines is considered, today, to be the
ultimate nanoscale fabrication system.

On the other hand, countless exciting questions in
biology can be addressed in new ways by
exploiting the rapidly growing capabilities of
nanotechnological research approaches and
tools. This research will form and shape the
foundation for our understanding of how
biological systems operate. We are exploiting
nanofabrication to perform individual molecule
analyses in biological systems, to study cellular
responses to structured interfaces, and to explore
dynamic life processes at reduced dimensions.
Our research has advanced the ability to structure
materials and pattern surface chemistry at
subcellular and molecular dimensions.

The groundwork of each and every biological
system is nanosized molecular building blocks
and machinery that cooperate to produce living
entities. These elements have ignited the
imagination of nanotechnologists for many years
and it is the combination of these two disciplines
(nano and biotechnology) that has resulted in the
birth of the new science of nanobiotechnology.
Nanotechnology provides the tools and
technology platforms for the investigation and
transformation of biological systems, and biology
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offers inspirational models and bio-assembled
components to nanotechnology. The difference
between “nanobiology” and “nanobiotechnology”
resides in the technology part of the term.
Anything that is “man-made” falls into the
technology section of nanobiotechnology. Nearly
any molecular machinery that we can think of has
its analog in biological systems and as for now, it
appears that the first revolutionary application of
nanobiotechnology will probably be in computer
science and medicine. Nanobiotechnology will
lead to the design of entirely new classes of
micro- and nanofabricated devices and
machines, the inspiration for which will be based
on bio-structured machines, the use of
biomolecules as building blocks, or the use of
biosystems as the fabrication machinery.

Nanostructures
Nanowires

A nanometer-scale wire is made of metal atoms,
silicon, or other materials that conduct electricity.
Nanowires are built atom by atom on a solid
surface. A nanowire is a very small wire that is
composed of either metals or semiconductors. It
is also known as a nanorod or quantum wires
since the dimensions of the nanowire are in the
order of a nanometer (10° meters). The
nanowires have the potential to be used as
components to create electrical circuits. The tiny
nanowires have the potential to be used in
medical applications.

Atiny nanowire sensor used in medical diagnostic
tests is 1,000 times more sensitive than
conventional tests. The nanosensor is capable of
producing test results in minutes rather than in
days or weeks. This feature could pave the way
for faster and more accurate medical diagnostic
tests that would allow earlier disease detection
and intervention. Several companies are
developing nanowire devices. These devices will
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be used for chemical
light-emitting diodes,
nanoelectronics.

sensing, lasers and
and, in the future,

Nanocrystals

Nanocrystals are grown from inorganic materials,
including metals and semiconductors. Some
researchers have made nanocrystals of silver,
gold, platinum, palladium, ruthenium, rhodium,
and iridium. Nanocrystals are approximately 10
nanometers in diameter. Some of the potential
applications will include using nanocrystals as
building blocks for producing strong metals and
composites. The technology is also applicable to
lighting, high-resolution imaging, and
semiconductor materials. Since nanocrystals emit
colored light, they will have a big impact on how
everything from large-screen televisions to
portable electronics are manufactured.

Quantum Dots

A quantum dot is a semiconductor nanocrystal
that is about 1 to 6 nanometers in diameter. It has
a spherical or cubic-like shape consisting of
thousands of atoms. A quantum dot is made of
cadmium selenide (CdSe), cadmium sulfide
(CdS), or cadmium telluride (CdTe) and then
coated with a polymer. The coating is used to
prevent these toxic chemicals from leaking. The
CdS is used for UV-blue, the CdSe for the bulk of
the visible spectrum, and the CdTe for the far red
and near infrared. The particle’s size determines
the exact color of a given quantum dot. A wide
range of colors can be emitted from a
singlematerial simply by changing the dot’s size
and makeup. A larger dot emits the red end of the
spectrum and the smaller ones emit blue or
ultraviolet. Quantum dots could help scientists
image the behavior of cells and organs to a level
of detail never before seen. Conventional
fluorescent dyes used in the life sciences to help
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researchers monitor how cells and organs grow
and develop normally lose their ability to emit light
within seconds. On the other side, quantum dots
emit light far longer, helping scientists monitor
cells and organs in diseased and healthy
conditions.

Nanoshells

Nanoshells are a new type of nanoparticle
composed of a substance such as a silica core
that is coated with an ultrathin metallic such as a
gold layer. Nanoshells are about 1/20th the size of
a red blood cell and are about the size of a virus
or about 100 nanometers wide. They are
ball-shaped and consist of a core of
nonconducting glass that is covered by a metallic
shell, typically either gold or silver.

Nanoshells are currently being investigated as a
treatment for cancer similar to chemotherapy but
without the toxic side effects. These nanoshells
can be injected safely into the body as
demonstrated in animal tests. Once in the body,
the nanoshells are illuminated with a laser beam
that gives off intense heat that destroys the tumor
cells. In preliminary testing, one research medical
team is using nanoshells combined with lasers to
kill oral cancer cells. Oral cancer is a cancerous
tissue growth located in the mouth. Smoking and
other tobacco use are associated with 70 percent
to 80 percent of oral cancer cases.

Approximately 30,000 Americans will be
diagnosed with oral or pharyngeal cancer each
year. Human clinical trials using applications of
nanoshells for cancer treatment will begin within a
few years. However, nanoshells are already being
developed for other applications. They include
drug delivery and testing for proteins associated
with Alzheimer’s disease.

Application of Nanochemistry

www.dcc.edu.bd

Environment

Emerging nanotechnologies hold great promise
for creating new means of detecting air pollutants,
and cleaning polluted waste streams and
groundwater. A research group is now testing the
use of magnetic nanoparticles that can absorb
and trap organic contaminants in water. If the
testing continually succeeds, the process can
also be very effective in cleaning up contaminated
superfund sites—hazardous and toxic waste
sites—in the United States. See Chapter 8 for
more information about the environment.

Solar Energy

Researchers are making an effort to find a
lower-cost source of household energy for the
nation’s future. They are exploring the creation of
nanoscale devices on the molecular level that can
convert sunlight into electric current. Scientists
have invented a plastic solar cell that can turn the
sun’s power into electrical energy, even on a
cloudy day. The plastic material uses
nanotechnology and contains solar cells able to
harness the sun’s invisible, infrared rays. Like
paint, the composite can be sprayed onto other
materials and used as a portable source of
electricity. A sweater coated in the material could
power a cell phone or other wireless devices.

However, the idea of using nanostructures to
convert sunlight into electricity is still theoretical.
The main concern is that the present cost of
electricity produced by solar cells is four times
greater than electricity produced by nuclear or
fossil fuels. Many companies and government
agencies are funding much research in solar
projects, which indicates there is an increasing
interest in this field by the scientific community
and corporations. See Chapter 8 for more
information about solar cells.




Fuel Cells

Several companies are utilizing nanostructure
technology to help develop high performance fuel
cells for use in automobiles, portable consumer
electronics such as laptop computers, cell
phones, and digital cameras. A fuel cell is an
energy conversion device and alternative to
batteries that converts energy from a chemical
reaction into electricity and heat. Fuel cells
combine fuels such as hydrogen or methanol
along with air and water to produce electrical
power. Because their by-products are heat and
water, fuel cells are environmentally friendly.

Food and Agriculture

The ability to use nanotechnology will allow food
companies to design and provide food products
that would be safer, cheaper, and more
sustainable than the foods today. Food
companies will also use less water and chemicals
in the preparation and production of food
products.

One food company had developed nanosensors
that would be embedded in food packaging. A
color change in the nanosensor would alert the
consumer if a food in the package had become
contaminated or if it had begun to spoil. Some
companies are producing a plastic consisting of
clay nanoparticles. The nanoparticles in the
plastic are able to block out oxygen, carbon
dioxide, and moisture from spoiling fresh meats
and other foods.

Automobiles and Aeronautics

Nanoscale powders and nanoparticles will be
able to enhance the physical properties of
automobile, aircraft, watercraft, trains, and
spacecraft. Planes, trains, and automobiles will
be lighter, faster, and more fuel-efficient and
constructed of lighter, stronger materials. Some of
these lightweight materials will include aluminum

bodies for automobiles, brake systems for
high-speed trains, and quieter aircraft engines.

The stronger, lighter materials will help in energy
efficiency and reducing mass and weight of
finished products.

Medical Applications

Many medical procedures could be handled by
nanomachines that rebuild arteries, rebuild
bones, and reinforce bones. In cancer
nanotechnology research, scientists are testing
and experimenting with new ideas to diagnose,
treat, and prevent cancer in the future. One
research medical team is using nanoshells to
target cancer cells.

Nanoshells are hollow silica spheres covered with
gold. In animal testing, Naomi Halas’s research
team at Rice University directed infrared radiation
through tissue and onto the shells, causing the
gold to superheat and destroy tumor cells while
leaving healthy ones intact. Human clinical trials
using gold nanoshells are slated to begin within a
few years.

Another cancer research team has shown that the
targeted gold nanoparticles combined with lasers
can kill oral cancer cells. Oral cancer is any
cancerous tissue growth located in the mouth.
Smoking and other tobacco use are associated
with 70-80 percent of oral cancer cases. Thirty
thousand Americans will be diagnosed with oral
or pharyngeal cancer this year. See Chapter 5 for
more information about the medical field.

Lab-on-a-Chip

In other nano medical news, researchers are
studying lab-on-a-chip technology. Lab-on-a-chip
technology consists of a portable handheld
device containing a simple computer chip that can
diagnose and monitor the medical conditions of a
patient. As an example, a tiny sample of blood
placed on the device could diagnose if the patient
is diabetic. The lab-on-a-chip could be used for
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commercial, medical diagnostic applications,
such as an in-office test for strep throat, or
modern in-home pregnancy tests. NASA has
customized lab-on-a-chip technology to protect
future space explorers. The lab-on-a-chip would
be used to monitor the health of the crew by
detecting contaminants in the spacecraft.

Nanotechnology in Business

The National Science Foundation predicts that
the global marketplace for goods and services
using nanotechnologies will grow to $1 trillion by
2015. The United States invests approximately $3
billion annually in nanotechnology research and
development. This dollar figure accounts for
approximately one-third of the total public and
private sector investments worldwide.

The range of possibilities of
nanotechnology-manufactured products from
electronics to communications, aerospace,

medicine, energy, construction, and consumer
goods is almost limitless. More than one-half of
the major corporations that are in the stock
market are in the nanotechnology business now
or will be in the future.

By 2014, some $2.6 trillion in manufactured
goods could contain nanotechnologies, according
to a research group that tracks the industry. The
researchers also estimated that about a little over
1,000 companies have claimed to be working in a
field that is related in some way to
nanotechnology. In addition, the researchers also
indicated that there are 1,500 companies that are
exploring nanotechnology options.

Conclusion

Nanochemistry as an important part of
nanoscience is divided into several separate
directions. A traditional approach allows separate
consideration of fundamental and applied
directions. However, nowadays, the progress in
fundamental scientific research virtually removes
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the boundaries and shortens the time between
discovery of a new phenomenon and its practical
application. Fundamental studies should be
aimed at solving the definite problems of practice.
At the same time, it is quite clear that concrete
applied studies are impossible without serious,
in-depth, purely scientific investigations. The
origination and development of nanoscience and
nanochemistry as its most important component
reflects the contemporary development of natural
science. A special place in nanochemistry
belongs to particles involved in the realization of
various biological processes. The major direction
of nanochemistry has been transferred to the field
of nanobiology and nanomedicine. Such studies
are associated with the problems of nutrition,
environmental control, health, and life interval.
The use of semiconductor quantum dots for
labeling cells, tissues, bacteria, and viruses has
actively developed. The studies on the
transferring of nanosystems from organic media
to aqueous solutions, the transforming of
hydrophobic nanoparticles into hydrophilic ones,
and using enzymes and other biomolecules as
natural nanoreactors have gained wide
acceptance. It is most important to elaborate new
methods for building assemblies involving both
biomolecules and inorganic materials. When
using nanoparticles in biology and medicine,
special attention should be paid to the problems
of safety because of the possible toxicity of
applied materials and to the yet incompletely
clear trends in the fundamental properties of
particles, associated with the decrease in their
size. Nanochemistry plays the key role in realizing
such processes, solving the problems of
coassembling and  self-assembling, and
understanding the linkage between life sciences
and material sciences.
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Best Motivational Messages for
Students
Mridul Mollah

Roll : 41837, Twelve (Business Studies)

Everyday | do my work with great enthusiasm. But
sometimes | feel my energy level down and
become frustrated. | cannot concentrate on my
work and feel demotivated. It has not happened
only to you or me; most people are undergoing
through this situation. In this age, we are taking
partin a race. We race for money fast, job fast, but
we do not know what the end point is. Just we
have to compete with others at any cost.

This is the main motive of everyone. And we
become associated with stress, health problems,
unfulfilled targets etc.

This frustration permeates if you are not getting
success in your work due to illness or overwork.
So, | am going to mention the best motivational
speeches for students to come out of this
frustration and stay motivated. They will be really
helpful to you and if you follow rules your life will
be changed.

Messages

* | have learned that people will forget what you
said, people will forget what you did, but people
will never forget how you made the fall. Maya
Angelou

* Itis fine. So, celebrate success, but it is important
to head the lessons of failure

— Bill Gates

* One machine can do the work of fifty ordinary
men. No machine can do the work of one
extraordinary man. Albert Hubbard

* You are never a loser until you quite try. Mike
Ditka

* Your time is limited. So, don’t waste it living
someone else’s life. Steve Jobs

* Donot count the days, make the days count.
Mohammad Ali

* The best way to predict your future is to create it.
Abraham Lincoln

* Failure defeats losers, but inspires winners.
Robert T Kiyosaki

* Pleasure in the job puts perfection in the work.
Aristotle

* Nothing is impossible, the word itself says,“l am
at the possible point.” Audray Hepburn

* Honesty is a very expensive gift. Don’t expect it
from cheap people. Warren Buffett

* Not all of us can do great things, but we can do
small things with great love. Mother Teresa

* A person who never made a mistake never tried
anything new. Albert Einstein

* Mistakes are always forgivable, but one has to
have courage to admit them. Bruce Lee

* First, think. Second, believe. Third, dream and
finally dare. Walt Disney
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