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TAKING CUE FROM LIFE

- SRIPRADHA, ADITYA

Life in its various forms have inspired humans and shaped our thoughts in
significant ways for many centuries. “Harnessing the magic of life for the
betterment of society”- these words explain the intent of biochemical engineering
in the most concise way. Taking inspiration from life to recreate and redefine
traditional chemical engineering fields, we get a powerful, yet diverse range of
solutions to many real world problems.
The impact that biochemical engineering has had till now as well as the future
possibilities in five major arenas are as follows.

1.Agriculture and Food Industry

Availability of food healthy, nutritious food of the right quantities is fundamental

to ensure quality of life. Provision of food on the basis of calories alone will not

suffice; it is necessary to ensure a diet that is balanced in all respects. Biochemical

engineers and researchers have been working to maximize food production

through various techniques like genetic modification and hybridization. Two

major industries that offer huge scope for involvement of principles of
biochemical engineering are agriculture and fisheries.

2.Enzymes

One of the most amusing compounds produced by living organisms are the
enzymes. Enzymes are macromolecular proteins which act as biological catalysts.
The efficiency and specificity of enzymes have been unmatched even by the most
sophisticated synthetic catalysts. Microbiology and biochemistry provide an
avenue to discover and study the world of synthesis and action of enzymes.
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3. Waste Management and Treatment

A number of microorganisms that have been isolated, genetically
isolated and genetically modified which have the capacity of
bioremediation of solid as well as liquid waste. Biodegradation,
bioaccumulation and bio-augmentation are some of the important
strategical issues which are generally used for taking care of such
type of pollutants. Bioremediation is also carried out with the help of
enzymes which biodegrade and mineralize the pollutants of
environment.

Microbial treatment of waste water by the aerobic degradation of microbes has been a popular method of water
treatment for industrial effluents. Efforts are underway to increase the efficiency of existing processes as well as to
improve the scope of biological treatment to cover other varieties of waste.

The world is on the constant look-out for better, cleaner and cheaper
sources of energy. Biochemical society gives us two exciting solutions-
biofuels and microbial fuel cells.

Biofuels are essentially renewable fuels derived from living matter or
processes, rather than by geological processes. Biofuels are produced
through biological processes like agriculture or anaerobic digestion.
Developments in this field can be traced as three generations of biofuels.
The first generation biofuels were derived from agricultural crops like
sugarcane and corn.

However large-scale cultivation often led to water scarcity and deforestation. The second generation biofuels were
based on agricultural and forest residues. This, again, was dependent on vast areas of land used for food production.
To tackle this issue, researchers around the world are working in developing the third generation biofuels- derived
from microalgae. The main challenges in this include identifying the growing conditions under which the given
microalgae can produce bio-compounds that can be easily converted into biofuels. Unlike the first two generations,
these range of biofuels can be produced extensively by suitable culturing and are not dependent on land or water
resources.
Lifeforms derive the energy required for their metabolic activities by oxidizing their food. Any oxidation reaction is
accompanied by the release of electrons. When the energy released by this life-sustaining process is harnessed in the
form of electricity we get devices like bio-batteries and Microbial Fuel Cells (MFCs). Apart from running on
renewable energy sources, they also perform other beneficial functions like wastewater treatment.

5. Pharmaceuticals and HealthCare

In the early days of advancements in biochemistry,
biochemical engineering was distinguished from biomedical
engineering by its emphasis on microbiology and by the lack
of a health care focus.

However, these boundaries are fading and there has been increased participation of biochemical engineers in the
development of pharmaceuticals and other therapeutic products. Engineering personalized medicine, fighting
drug-resistant infections have been the main focus.

Apart from generic healthcare and drugs to treat new diseases, there is a pressing need to address the issue of
tackling chemical and biological weapons. Designing biological and chemical detectors that can quickly and
accurately identify the toxins is the way ahead. Biochemical engineering has a lot to offer in this specialized, yet
significant field.
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AN INHUMANE WRY OF WAR

Fifty years ago, the United States embarked on one of the most disastrous wars of the 20th century. One of the
actual conflicts of the so-called “Cold War” between the Soviet Union and the US, Vietnam remains one of the
most extensively researched wars in modern history.

As the first widely-televised war, the average American household came to be able to witness the stark realities
of combat from their homes. This, in an era when the US army draft meant that all men above 18 and not
pursuing a collegiate education had to serve a tour of duty in the army. Vietnam, thus left deep scars on an
entire generation of Americans, both at home and on the muddy battlefields.

Early on, in the early 60s, the Americans chose to involve themselves only indirectly in the struggle between
the North and South. They spent billions of dollars in aid and military support to the democratic regime of
South Vietnam, in order to thwart the communist Ho Chi Minh government of the North. The reason for this
was the “Domino Theory”. As the post-war world order gradually simplified into a capitalism vs. communism
struggle, American governments looked at any Soviet gain with fear. They believed that, by allowing the
communists to gain the upper-hand in any region, other governments would follow suit.

The same reason had led to the Korean war in the previous decade. Although not a disaster for the US like
Vietnam, it ended in a UN-brokered ceasefire, and partition of the country. Anxious to avoid a similar
stalemate in the former French colony, the US embarked on a reckless strategy of using whatever tool that it
had at its disposal. The Johnson administration, responsible for sending in the first wave of troops, was looking
for a quick win - one that would demonstrate the capabilities of the US, and the strength of American ideals
such as freedom.

It was in this context that The Pentagon signed contracts worth $57 million with eight US chemical companies
to produce defoliants, including Agent Orange.

Agent Orange was used from 1965 to 1970 in the Vietnam War. Initially put forth as an ‘herbicide; it was used
as a part of the US military’s Herbicidal Warfare Program in Vietnam, Operation Ranch Hand. This operation
was mainly intended to deprive Vietnamese farmers and guerilla fighters of clean food and water, so that they
would be driven to areas that were US-controlled.



. And so, the US military sprayed over 20 million gallons of the toxin, not only affecting the crops, but also
irreparably damaging human lives across multiple generations. This catastrophic effect was seemingly
unanticipated — although the recent declassified documents state otherwise — begging the question, why was a
‘herbicide’ so harmful? The answer lies in the composition.

One of the most harmful ingredients in the mixture resulting in Agent Orange is the dioxin, TCDD
(2,3,7,8-tetrachlorodibenzo-p-dioxin). TCDD is classified as a human carcinogen, and due to its fat solubility,
it can enter the bloodstream through physical contact or ingestion. It easily accumulates in the food chain, and
a pregnant mother can easily ingest a massive amount. It is this effect of the dioxin that is still seen today, in the
horrific portrayals of the offspring of survivors. By the time the war finally ended in 1975, more than 10% of
Vietnam had been intensively sprayed with 72 million litres of chemicals, of which 66% was Agent Orange,
laced with its super-strain of toxic TCCD. It affected the lives of more than 4.8 million people, as well caused
birth defects in 400,000 newborns. The usage of this chemical was later determined to be in violation of the
Geneva Contract, an established standard of international law and humanitarian treatment in war.

But this wasn’t all of the chemical weapons the US had in its arsenal. An equally devastating weapon was
Napalm.

Napalm is basically a jelly-like mixture of extremely combustible hydrocarbons like polystyrene, benzene and
gasoline. When ignited, it causes incredibly high temperature flames that result in third-degree burns or worse.
One of the survivors of a Napalm bombing was quoted as saying, “Napalm is the most terrible pain you can ever
imagine...it can generate temperatures from 1500°F to 2200°E”

As well as fatally burning down innocent lives, the Napalm bombings also annihilated many of the fertile lands
in the primarily agrarian country. In the seven years spanning from 1965 to 1972, the US military dropped
Napalm over the frontiers in Vietnam, without any restraint. Initially dispatched among the infantry as a fuel
for Flamethrowers, Napalm was soon incorporated into bombs to be used in aerial combat. Air raids proved to
be much more effective in destroying opposition forces than Flamethrowers, and this prompted the further
usage of bombs. The entirety of the war saw about eight million tons of bombs being dropped - more than
thrice as much as what was used in World War II.

This quest to win at all costs led to Vietnam becoming a laboratory for new and untested weapons. Even
American soldiers were affected by the effects of Agent Orange, being exposed to the chemical when their
commanders refused to give up the tactical advantage by withdrawing. Napalm had more psychological
aftereffects, as men returned to their homeland only to become drug addicts, unable to cope with the horrific
images that theyd seen. Weapons like Napalm and Agent Orange, are now officially outlawed under the
guidelines of the Chemical Weapons Charter (CWC) of the United Nations. Only 4 nations - Israel, Egypt,
South Sudan and North Korea - have failed to sign and ratify the terms of the international treaty.

The age-old question that begs for an answer - “How does men killing each other solve the world’s problems?”
- became lost in the widespread slaughter of innocents at the hands of Chemical Weapons. Loss of life is
inevitable in times of conflict - that much is an unfortunate truth of the world we live in. But every human
deserves a humane passage out of this life, and it is up to us to find the higher ethos within ourselves and accord
this brutal and primitive act of ours - war - with a semblance of dignity.
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Engineers epitomise the backbone of every nation. They are the primordial authority responsible for
fuelling the scientific evolution of a society. A society is characterised by myriad opinions and
viewpoints of a plethora of citizens. As an engineer, our discretion ultimately decides the nation’s
technological growth. What other better way to discuss our grievances than a panel discussion with
eminent technologists?

As an initiative of our Golden Jubilee edition, the organisers of Alchemy’17 decided to organise a panel
discussion with distinguished engineers, technologists and scientists. The focus of the discussion
revolves around exploring the realm and scope of Chemical engineering in the future.

The panellists gracing this occasion are the most celebrated in their fields of work. They are not just
powerfully opinionated and eloquent but also, delightfully student-friendly. These are our illustrious
panellists for the first-ever panel discussion of Alchemy’17:

Engineers epitomise the backbone of every nation. They are the primordial authority responsible for
fuelling the scientific evolution of a society. A society is characterised by myriad opinions and
viewpoints of a plethora of citizens. As an engineer, our discretion ultimately decides the nation’s
technological growth. What other better way to discuss our grievances than a panel discussion with
eminent technologists?

As an initiative of our Golden Jubilee edition, the organisers of Alchemy’17 decided to organise a panel
discussion with distinguished engineers, technologists and scientists. The focus of the discussion
revolves around exploring the realm and scope of Chemical engineering in the future.

The panellists gracing this occasion are the most celebrated in their fields of work. They are not just
powerfully opinionated and eloquent but also, delightfully student-friendly. These are our illustrious
panellists for the first-ever panel discussion of Alchemy’17:



OR. A.K. BAKTHAVATSALAM

OR. CHITTIBABU




OR. MUKESH DOBLE

OR. KAMAL NATHAN
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OR. SANJEEV KUMAR GUPTA

This panel discussion promises to unleash a plethora of Chemical Engineering
revelations. Be there to witness a discussion like never before!
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