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Now the field has matured enough

to complete the story. Yes, electricity
from microorganisms! So it is called
electro-microbiology, and I think it is
destined to proliferate.

Electricity is the flow of electrons
from high abundance to low abundance
between two spots connected by a wire,
The difference in electron pressure
between these spots is called volts. In
biology, most of the work such as heart
beat, walk, talk or thought derives
energy from the flow of electrons gener-
ated from oxidation of foodstuffs. These
electrons sequentially jump or travel
from one biological acceptor to another.
Metal containing cytochromes, and
several vitamin forms, differing by only
few millivolts, act as biological electron
acceptors. For humans and other oxy-
gen-respiring organisms, the ultimate
electron acceptor is oxygen to produce
water and the biological form of energy
called ATP.

Now scientists have identified wires
produced by microorganisms through
which electrons flow from one place to
another.

Anaerobic bacteria strived on the
earth, when there was no oxygen in the
atmosphere, by transferring electrons to
metals. Later, scientists found a clue to
the role of bacteria in the corrosion and
transformation of iron and steel. This

I started this article three years ago.

Microbial communities that transfer electrons between cells and across
relatively long distances launch a new field of microbiology.

led to the discovery of metal transform-
ing Shewanella and Geobacter bacteria.
Recent nano-scale experiments have
demonstrated that one of these bacterial
cells can transmit electrons to another
cell separated by many cell lengths!
Scientists found that there are wires,
multiples of them crisscrossing many
cells. In the Shewanella bacteria long
appendages called pili or nanowires are
embedded lengthwise with flavins, a
type of B2 vitamin, which are biological
electron transporters., Its cell mem-
branes are studded with iron containing
cytochromes that can accept and donate
electrons. So the electrons could travel
long distance through the wires from
one cell to another. Scientists also found

that bacteria could deposit electrons to
artificial electrodes!

Bacterial cells can transfer electrons
in different ways too. Last year, an inter-
national effort (Nature 491:218 (2012))
demonstrated the existence of centime-
ter-long bacterial strings in marine
sediments. Thousands of single bacteria
were arranged end to end in a shared
periplasmic sheath. The cell at the bot-
tom could derive electrons from hydro-
gen sulfide from submerged thermal
vents. The electrons could travel

through the periplasmic space to the cell
at the top that has access to oxygen.
Oxidation of the electrons generates
energy for survival of all the bacterial
cells in the string.
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It is the discovery that Shewanella and
Geobacter and other bacteria can (1)
grow in the absence of oxygen, (2) oxi-
dise organic molecules to generate
electrons, (3) reversibly deposit elec-
trons to metals and electrodes, and (4)
transport the generated electrons thou-
sands of cell distances away allowed
scientists to conceive the idea of making
microbial circuits or living bioelectronic
devices. Recent reviews (The Scientist
27(5): article #35299 (2013); Ann Rev
Microbiol 66:391 (2012) by pioneers in
the field discussed the potential use of
microbes in making bio transistors,
capacitors, environmental sensors, and
wires for electronic devices.

While an in depth analysis of the
electric properties of bacteria are being
pursued by academic scientists (PNAS
109:10042), others are at work to har-
ness a more economic and environmen-
tal benefit. Disposing of agricultural,
domestic, human and animal waste has
been an everlasting problem through-
out human civilization. Discovery of
bacterial reductive properties discussed
above led scientists at the famous Craig
Venter Institute and other universities to
device microbial fuel cells that should
convert sewer waste into -electricity
instead of generating wasteful foul gas
and sludge in the conventional and
expensive oxidation treatment plants.
The writer, a former Dhaka University teacher, is a
biomedical scientist working in the USA.
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Sustainable energy breakthrough

closer to what some call the Holy Grail of a sustainable

3 University of Colorado Boulder research team has moved

hydrogen economy -- splitting water with sunlight.
The ClU-Boulder team has devised a solar-thermal system designed
to use a vast array of ground mirrors to concentrate sunlight onto a
single point atop a central tower up to several hundred feet tall. The
tower would gather heat to roughly 2,500 degrees Fahrenheit (1,350
Celsius) and then deliver it into a reactor containing chemical com-

pounds known as metal oxides.

As the metal oxide compound heats up, it releases oxygen atoms,
changing its material composition and causing the newly formed
compound to seek out new oxygen atoms. The team showed that
adding steam to the system would cause oxygen from the water mole-
cules to adhere to the metal oxide surface, freeing up hydrogen mole-
cules for collection as hydrogen gas. To get the steam, the concen-
trated sunlight beamed to the tower would heat the water to boiling.

-P n :
*F‘I 'TlillrL h_'"" BT

o, R '.f-‘r' '*-H-'ﬁ

*F'ﬁ'i‘! ‘i“h«mr
! i1 '|L:i+ 'i 3

fﬂ‘ 1'1'

Artist's conception of a commercial hydrogen prndur.'tlnn plant that
uses sunlight to split water to produce clean hydrogen fuel.

Conventional theory holds that producing hydrogen through the

metal oxide process requires (1) heating the reactor to a high tempera-
ture to remove oxygen(ii) then cooling it to a low temperature before
(iii) injecting steam to re-oxidize the compound and release hydro-
gen gas for collection. The innovation here is that no swing in temper-
ature is required. The whole process can be undertaken at the same
temperature, and can be driven by turning a steam valve on or off.

With the new method, the amount of hydrogen produced to power
fuel cells or for storage is entirely dependent on the amount of metal
oxide (a combination of iron, cobalt, aluminum and oxygen), and
how much steam is introduced into the system.

The researchers envision building reactor tubes roughly a foot in
diameter and several feet long, filling them with the metal oxide mate-
rial and stacking them on top of each other. A working system to pro-
duce a significant amount of hydrogen gas would require a number of
the tall towers, each with its own reactor, to gather concentrated sun-
light from several acres of mirrors surrounding each tower.

A paper on the National Science Foundation-funded research was
published in the August 2 issue of Science.
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400 years of
Magnetic South Pole Shift
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What is the polar shift theory?

SHARMEEN RAHMAN

ﬁl S the name suggests, polar shift is simply the
shifting of the poles of the planet earth. As per
Dr. David Morrison, director of NASA lunar
science institute; reversal in rotation is impossible, it
has never happened in the past nor shall ever take
place.

Continents do move slowly but by taking time
periods of millions of years. Most importantly, their
movements are totally irrelevant to rotation of poles.

The magnetic or geomagnetic field of the earth (a

field extending from the inner core of the earth to
where it meets the solar wind) moves and changes in
about 400,000 years. It has no harm to life on earth
and remarkably no connection to the rotation of the
earth as well. Neither is one expected anytime soon.

S0, we can sit back and relax that there is no threat
to our lives from the so called polar shift theory exag-
gerated in the year 2012. The illogical and baseless
websites have simply misguided people and caused
fear for no good reason.

E-mail: sharmeenUIS@gmail.com Source: Live Science
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Admussion Kall 2013

Department of Environmental Science and
Management (DESM)

Admission Test

Application Deadline
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"’Paﬂutinn and climate change are the major cﬁnﬂenges nf the 2.!5: century. A substanﬂuf number
of qualified environmental professionals are needed at home and abroad to address those
challenges of the planet Earth”. The Masters Programme at the Department of Environmental
Science, IUB, is meant for producing competent environmental professionals.

Friday, 13 September 2013
Time: 10:00 am

Thursday, 12 September 2013
Time: 5:00 pm

Independent University, Bangladesh

First private university in Bangladesh, providing quality environmental education and research
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A 39-credit hour Master’ s Program with a mix
of course work and research

Program designed and offered in keeping with
North American standards

Exclusive research facilities include an
advanced GIS Lab, Environmental Science
Lab, Resource Center

Evening and weekend classes to suit working
individuals

e Faculty members with PhDs from
internationally reputed universities
Interdisciplinary background in
environmental science and engineering and
environmental policy and management
Graduates prepared to compete for nationally
and internationally available scholarships
and jobs
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Department of Environmental Science

'@ - MSc¢ in Environment Management

“‘ ADMISSION AUTUMN 2013

ADMISSION REQUIREMENTS

b A four-year Bachelor degree in any discipline with a
minimum CGPA of 2.5 in a scale of 4 or equivalent.

P Exemption from the admission test/viva for the
candidates having environmental job or research
experiences/IUB environmental graduates/ overseas
environmental graduates

SPECIAL FEATURES

¥ 20-100% tuition fee waiver for the deserving candidates
depending on their performance in the test/viva.

¥ 50% waiver on tuition fees for concumrently admifted
siblings/spouse

¥ Payment of tuition fees on installment basis

¥ Evening class time (Sunday to Wednesday) from 4.30
pm- 9.30 pm

DURATION

¢ Fulltime students : 12 months
» Part time students : 24 months

iversity in

For further information:
www . sesm.ivb.edu.bd/msem

Admission Requirements

* Four-year Bachelor’s degree with good academic standing
¢ Experience in the field of environment related issues or studies is considered an added value
e Special arrangement is available for foreign students

Apply Online at:

www.sesm.iub.edu.bd/applyonline

Application Deadline :

Sunday, 01 September 2013
Admission Test/Viva:

Monday, 02 September 2013 at 6.30 pm
Registration/Admission:

3-4 September 2013 (3:00-5:00pm)
Classes Start:

Sunday, 8 September 2013 at 6:30pm
Orientation:

Wednesday, 18 September 2013 at 5:15pm

nortunity for Environmental Graduates

The demand for environmental professionals is increasing, both nationally and internationally, to ensure
sustainable development at all levels. MREM Program can be your choice to compete for an opportunity in

environmental studies.
Financial Suppo

e Opportunity to work as a Teaching Assistant (TA)

e Tuition fee waiver for outstanding students

For further detail, please contact

Dept of Environmental Science & Management
SAC 709, NSU Campus, Bashundhara, Dhaka

Tel: 8852000 ext: 2059, Email: mrem@northsouth.edu
Web: www.northsouth.edu, www.desmnsu.org

Application forms are
available for Tk. 800 at the
UCBL Bank, Bashundhara
Branch, Dhaka.

For furthure Information:
Department of Environmental Science
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Room No - 9006 (9th floor), Plot 16, Block B, Bashundhara R/A, Dhaka-1229
Phone: 02-8401645-53, 02-8402065-76, Extn: 229, Cell: 01727325552
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