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organic chem , which fs
the chemistry of carbon
compounds, has had an ocbvious
and profound impa
modern society. They include
most polymers and plastics,
paints, dyes, pharmaceuticals,
detergents, man-made fibres,
perfumes and fuels. The
carbon source we use is that
which was origt ‘fixed' in
plants by photo sis . on a

time-scale, the car-
m been converted into
ofl and coal. It is these fossil
fuels that are the feed-stocks
of today's organic chemicals

oy
At t. organic chemicals
industries relied on wood,
ns and oflseed crops as
tocks. Until relatively re-
cent times fermentation was
the main source of ethyl alco-
hol (otherwise known as
ethanol); in Brazil it remains

so and contributes significantly
to the economy as a rc{:lme
ment for imported petrol. The
earliest soaps, detergents and
dr::. together with such
chemicals as glycerol,
methanol, acetone, turpentine
and acetic acid, were all ob-
tained from plant crops, which
we call biomass. Paper, pro-
duced worldwide on an enor-
mous scale, is dertved from
wood; cellulose, the main con-
stituent of paper, was the
starting material for the first
man-made plastic (cellulose
nitrate, 1862) and fibres such
as rayon.
Plant crops proved to be an
unreliable starting material, for
their quantity and quality de-
pended upon weather, pests
and disease. Eventually they
were replaced, by chemistry
first based on acetylene from
coal and then on from
oil. Ingenious and economic
routes to a great variety of or-
ic chemistry developed.
ﬂ:q of the processes depend
on the use of catalysts, chemi-
cal reagents which greatly
speed up otherwise sluggish
reactions. The first Ilhutrltht}
makes simple comparisons o
routes t:mmt-ldchyde and
acetic acid.

The oil crisis of the 1970s
mﬁ:rcd a reappraisal. The
wo demand for organic

chemicals {s {mmense,
amounting to hundreds of mil-
lions of tonnes every year.
About 15 cent of oil
production is used for chemi-
cals. Earth's reserves of oil
must eventually be exhausted,
though opinjons vary widely
about when this will become
critical. A large amount of coal
remains to be used but it only
postpones the blem and
the economics of a coal-based
organic chemical industry will
certainly differ from those of
the present ofl-based one.

Scientists Differ on|Az

ct on

In contrast, blomass is a re-
newable resource. Modern
methods of crop production
and protection (thanks again
to clever organic chemistry )
ensure that the raw materials
are cheaper and more reliable.

The application of genetic
engineering 1is produc.l:z
crops that mature quickly

resist disease.
know that biomass uction
could comfortab p pace
with the s of the in-
dustry. Within the biomass re-
source, forest trees are the
largest renewable carbon
source; 8 cane is also high
on the list and is remarkable
for being the most efficient
device for the photosynthetic

polymers called . which
are not fibrous t cross-
linked to give strength in
three dimensions. In the tree
it is bound to cellulose, In the

uction of paper pulp the
ignin and cellulose are sepa-
rated, the cellulose

is used, and at
76 per cent of the lignin
residue is burned or dis-

carded, sometimes as a pollut-
ing effluent. Some 39 million
tonnes of are
annually in way. Yet

are polymers compo of

dertvatives of the most impor-
tant aromatic hydrocarbon,
benzene. Coincidentally, the
petrochemicals industry pro-
duces from other hydrocar-

Examples of organic syntheses based on biomasgs and on coal or oil.
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Although it was origl-

nally obtained by extraction
form the vanilla bean, an im-
rtant route to it is now by

po
degradation of lignin. It is
done chemically

cal
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Electrochemical Key
to the Biomass Store

by Professor James Utley
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and
na catalysts called oxidis-
ing enzymes. In this context
we use the most fundamental
definition of oxidation, the
removal of electrons.
Removing ‘electrons from
lignins is also the way chemi-
cal oxidisin s attack,
but in the ry or chemi-
plant concentrated
reagents and te tures in
n of °C are re-
quired 'compared with the
modest temperatures and
pressures at nature does
its chemistry. Despite the ap-
parent advantages of enzymic
oxidation and the disadvan-
tages of existing chemical

—

[ CH,CH,OH )
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(example grain, sugar)
OiL
Fermentation
acid
conversion of carbon dioxide bons roughly the amount of and the major linkages which tech the useful enzymic
into stored organic chemicals.  benzenoid compounds that is . must be broken to give ben-  depolymerisation of lignins on
thrown away as lignin | THese zene derivatives, including a large scale is far from a prac-
Chemical n_‘;;m benzene derivatives are the vanillin. The structure tical proposition.
Wood. straw bagasse building blocks for familiar ma- of a lignin s on the
(spent sugar cane) are the terials that include species from it is ob- ingm hthttgﬂfll lﬂm;
chief | llulosic materials lystyrene, terylene, plastic tained. reaction
avatlable for conversion into used in furniture uphol- In view of the demand 0, chemical and

The great strength of a tree
derives from other natural

About five per cent of lignin
is converted into useful chem-
icals. " s

A good example is
formation of vanillin, the fra-
grant component of vanilla

O1l Shick Impact

Differing opinions are held by scientists on how exactly a major oil slick from the
Persian Gulf is likely to affect marine life in Indian waters — whether it will cause a
serious loss of fish stocks or whether it could, eventually, ennich the sea and boost

.the underwater life-cycle. by Prakash Chandra

NDIAN scientists and

t officials are

apprehensive over the

impact of the ofl slick which

resulted from the destruction

of Kuwaiti refineries during
the Gulfl War.

The slick is now spreading
across the Arabian Sea and may
hit India‘’s western coasts. One
scientist said, "Much of this
spilied oil will be converted
into tar balls which will float
along to hit the northwestern
part of the Indian coast some-
time this summer.”

Dr N. Prasad, a senior offi-

Scientists are not sure how

disaster in
future because some of the
Kuwaiti oil reflineries

mﬁﬂ:mn‘wum

A senijor Indian scientist

think the slick is a blessing In

Optimistic scientists beljeve
hydrocarbons and other com-
ponents of ofl provide nour-
ishment to a large number of

marine microorganisms calen
by fish. As these microorgan-
isms proltferate, other aguatic
Hfe forms, including fish, are
ex to thrive as well,
thus theoretically boosting
potential sea food production
in India.

it has been observed that
microorganisms Iin waler
columns and sediments of the
ocean are found to be in abun-
dance only when the level of
hydrocarbon concentration is
high. Most of these organisms
constitute an important lnk in
the food chain and in the -

ductivity cycle of marine lile.

O1fl is also a source of carbon
necessary to the life of

microscopic
Hydrocarbons
nutrients cycled
which are necessary for the
growth of minute marine
plants. In view of this, an
excess of hydrocarbons In
water maybe a positive factor
in the natural processes of the

marine system.

gest that the slick may have
some negative effects in the
short term but may be benefi-
cial in the long run.

Some marine scientists in
Bombay believe it is likely that
microscopic marine life would
die at the inftial strike of the
oll slick as they would be de-

-prived of sunlight. This would

result in less or on nutrients
for fish.

After some time, however,
when ofl has been broken up
into fatty acids and glycerol,

the food chain would be
stre and therefore
the will
rise This would lead to

the Ministry of
Environment and Forests,

Ministry of Surface Transport,
Office of the Director-General

of Sh Port Trust
Anﬁn:'l:n-c-um
State governments

asked to report immedia
changes in marine
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transfer.

degradation is initia
electroen

Electrochemistry has primarily
to do with electron transfer
and in recent years a great
deal of fundamental chemical
research, including ours at the

Queen Mary College laborato-

A

communications

programme aimed at assuring
an u of nuclear

energy’'s role and benefits.

This communications pro-
gramme, conducted by the US
Council for Energy Awarencss
(USCEA), includes many
media and public relations
activities, a wariety of
publications aimed at key
audiences, reports, technical

analyses, as well as advertising.
enables USCEA to

disseminate key informations
to wvery broad audiences

continuously and consistently.

USCEA's ldwrti:gl Ipru*
gramme began in | . It s
aimed primarily at opinion-
jeaders and decision-leaders,
but it reaches about 180 mil-
Bon Americans (most of the

10 times each year. The

adveriising runs on national
television, in major magazines
(Time, National Geographic,

The Economist, and many

New York Times,
Was Post). Research
shows t there is a synergy
between the television and
In fnct, the
to
promote such synergy. People
who are exposed to USCEA's
television commercials are

more aware of the print ads

¥ 3R

commercials.
Testing

shows that
USCEA's

advertising

works. In facl,

USCEA's 1980 ad campaign
tested five times better than
the norm for rate

in addition,

nationally representative sam-
ples shows that there are
more positive attitude ¢

depend inﬂl-:
what the public thinks

what information is needed to
inform the public.

USCEA's research has four

mp&whﬂﬂﬂltmwd

Advertising as a
Communications Tool

elements:

® First, through national
surveys and polls, USCEA mon-
itors public attitudes, priori-
ties, and concerns about
encrygy issues.

® Second, USCEA
conducts strategic research
and message testing, .to
identify the most effective
points that can be made

among the many available.

® Third, USCEA tests its
ads to measure their ability to

will therefore weaken its over-

all bond and it may frag-
ment -thge most weakened

bonds.

In sis, elec-
trons are removed at the posi-

In electrolysis, electrons
are removed at the
positively charged
electrode (anode) and
added at the negatively
charged electrode
(cathode). The most
common type of bond

holding the benzenoid

units together in lignins
is a carbon-oxygen
bond at the betaposition.

electrode

tivel charged
lundyel and -i:led at the nega-
tively char electrode
(cathode). most common
type of bond holding the ben-
zenoid units together in
lignins is a carbon-oxy

bond at the betaposition
the dl.m oxida-
tive cleavage nF Igﬂ‘!n link-
ages).

The reactive species
produced by fragmentation. go

to produtts
::111:11“[5::1: mai:::hr weights

and the process continmues
until compounds of the vanillin

type are reached. — Spectrum.
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Al penetrates
unmanned

raft

airc

Artificial intelligence g process, lied to
search in India is now winding and system
its way into aviation with re- and competent e to

cent attempts at creating
knowledge-based computer
systems that could one day
take over the decision making
process from the pilot.

Computer scientists at the
Indian of Science in
Bangladesh have presented the
concept of an expert system
for the remote control of an
unmanned aircraft. This “pilot
aid system” is expected to find
use in the Indian pro-

gramme on remotely piloted
vehicles

Remotely piloted vehicles,
which first took to the skies
several decades ago, present
ideal solutions to several de-
fence problems and are re-
garded as candidates for
a range of missions including
photo reconnafssance, clec-
tronic warfare and target ac-
quisition and damage assess-
ment.

The small size of these ve-
hicles and reduced design
constraints make them less
vulnerable and lead -to better
survival in military operations.
The vehicles are also handy for
deep penctration in enemy
terri since humans are not

to any threat.

Remotely piloted vehicles,
however, have disadvan-

As a US air force rt
put it, they lack (lexibility

| since their targets afe pre-

programmed, they cannot
avoid and are unable to react to
mobile air or ground threats
and the vehicle is susceptible
to inertial navigation errors.

The system postulated by
the 1I8c group explores the
use of artificial intelligence
(Al) techniques to aid the pilot
guiding the remotely con-
trolled vehicles. The pilot-aid
system combines the advan-
tages of a conventional algo-
rithmic controllers and so-

reasoning ability of

-based systems, [ISc

researchers Kanaka

Krupakaran and VVS Sarma

said describing their system in

the Journal of Indian Institute
of Science. —

The system they envis-
aged is a ., rule-based
el of pilot's decision

match the decision making
capability of the pilot.

Pllot aid will essentially be a
knowledge-based computer
system capable of ‘emulating
expert thought to solve
lems in fts field. The develop-
ment of such an system
involves the tllanhwhdﬂ
elicitation in which scientists

have to first identify and
"capture” knowledge from hu-
man experts {n field and

encode it into a form that will
allow its incorporation into
computer software.

Knowledge elicitation will
be done by Al specialists called
knowledge engineers who will
interact with human experts
and "break down" their exper-
tise into rules. The cI:PTI
system will be buiit upon Lﬁu
rules.

For pilot-aid, the knowl
edge engineer will have to tap
the expertise from an aviation
expert well-versed in the
fields of launch and recovery,
controls, engine performance,
navigation and payload and
missfon planning.

According to the [ISc scien
tists, the environment of the
remotely pilloted wvehicle is
more suited for developing an
expert system as timing is less
critical and the con
of wrong decisions are less
catastrophic. The pilot of the
remotely piloted wehicle is
relatively more comfortable as
he is in a benign environment
without being disturbed by vi
bration, forces arising from ac
celeration and notse. The sys
tem will invoke more confi-
dence in the pilot and under
the critical conditions, the pi-
lot would have no second
thoughts in accepting the ad
vice offered by the system, the
scientists said in their report

In the control of the re
motely piloted vehicle, two
levels of operations are in-
volved. One in which the ptlot
is completely in control and is
aware of all the range of
choices available for action

-G, S. Mudur

by Edward L. Aduss and Ann 8. Bisconti

get attention and convey the

intended message in a positive
and meaningful way.

® Fourth, USCEA conducts
continuous evaluation research
to learn about the overall
effectiveness of the

find out about influences on
attitude change.

USCEA's advertising pro-
has helped maintain a
vourable public opinion envi-

ronment nationally for nuclear
energy plant opérations in the
United States and for buflding
more plants in this country
when they are needed. In
addition, the national
advertising supports local
communications by electric
utilities.

The advertising has also
created a reservoir of support

in difficult times.

For example,
rescarch surveying the same

people before and after Cher
nobyl found that those who

USCEA's
advertising

were much less affected by the
accident than others who had
not been so informed.

remembered seceing
pre-Chernobyl

Having the advertising pro-
gramme in place gives USCEA
the capability to respond to

special situations quickly and
eflectively.

§. To help us sscape the foreign
ofl rofler coaster ride,

11. Coal and nuciear energy.

12. So we won't be tahen for
another ride

nmmmnnﬂmumnmm“mﬂ-mm“m“
in oll markets and emphasizes the importance of slectricity produced fram coal and nuciesr snergy.




