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Combating Oil Slicks

HE most sdphisticated
wurld technology with
enormous investment
has come inte action te clean
up the worst ever ofl spill

By A Husain

sediments of lagoons and
marshes. Because of the penc-
tration of oil into such sedi-
ments, removal of ofled sedi-
ments often accompanies

nts, herders,

litn
- e spersants and

chemical

Science and Technology

emulsions into the water col-

cal transformations during its
transport by advective and
spreading processes.
Advection and spreading
begin immediately after intro-

during the recent Gulf war. clean-up. ductioh of petroleum into the
The wolatfle fractions of the Excessive removal may re- ocean and cause a rapid in-
ofl which constitute around 40 sult in the disturbance of phys- crease In the ex re area of
per cent of the ofl, go through ical and equilibrium. the eoil to subsequent
various processes of degrada  Large-scale removal of beach “weathering” processes.
tion, and thus aboutl half the sediments can often lead to include evaporation, dissolu-
‘total quantity of ofl is con- retreat or back shore (cliff) tion, dispersion, emul-
verted iInto tar balls which crosion. sification and sedimentation.
keep floating on the water Pebble-cobble beaches pre- Bvaporation is responsible
nn-;:x sent a ular problem in for loss of one-third to two-
A great deal of effort con- that the ofl is to pene- the filed has been Mmited thirds of an ofl spill mass in a
tinues to go into varfous clean trate mpidly and decply. Thus, The use of disper- period of few hours or a day.
international

up and control methods for
removing the remains of oil
and its products in the water.
Of these mechanical and
chemical methods are the
most commonly employed.
The mechanical clean up
involves removal of oil or oiled
debris by bulldozing or hosing
with water under pressure.
This technique is mostly em-
ployed in the intertidal zone.
Offshore ofl spills rarely are
suitable for mechanical clean-
up, excepl by surface steamers
or possibly the cropping of
ofled kelps using mechanical
aquatic weed cutiers. Neifther
of these methods is very likely

if clean-up is at all advised, it
should involve large-scale re-
moval of the beach material
with heavy machinery, Another
physical consequence of ex-
cessive sediment removal is
that of habitat alteration,
which in turn leads to long-
lerm eco al perturbations.

Clean-up of lagoons and
coastal marsh systems such as
salt marshes and

swamps presents problems in

. In such cases,
natural cleaning may fre-
quently be the most effective,
appropriate and the least dam-

prominence following

usc at the Torrey Canyon Spill,
which remains controversial

The formmulations, essentially

mixtures of chemical surfac-
tants and stabilizers in a car-
rier solvenl. are especially de-
signed to reduce the iInter-fa-
cial tension between ofl and
water, and break up the oil
slick into smaller droplets
These droplets can then be
distributed into the water col-
umn by natural actions of sur-
face and surface turbulence.
Much of the chemical dis-
persants’ notoriety stems from

the high toxicity of early for-

This causes considerab
changes in the chemical com-
position and physical proper-
ties of the oil.

The rate of loss
evaporation from a gven vol-
ume of oifl on the area
exposed, the ofl phase compeo-
nent vapour pressure, the ofl
air mass cocflicient and the
possible presence of diffusive
barriers such as water-in-oil
emulsion or a "slick” on the ofl
suriace.

The rate of evaporation
from a thick, cold slick under
calm conditions is be slower
than from a thin, warm slick
under stormy conditions. Hy-
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Bangladesh Engineer Specialises

in Plastics in Germany

to have serious adverse effect  aging option. However, cos- mulations as well as improper drocarbons may evaporate ofls which were also subject to i = engineer '
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age is limited to remowval of
fauna and flora. The biological
recovery process may take
several years, but nevertheless,

the development of efficient
cifective and least damaging
counter measures.,

The use of chemicals to

the places where they were
used commonly in oil slick
control.

More studies are required

solved hydrocarbons are the
more soluble, low meolecular
weight aromatics such as ben-
zene, toluene and xylenes.

Dark or auto-oxidation may
also occur, producing hydro-
carbon fractions and reaction
products which are introduced

back home, reports INP.

the 34-year old mechanical

lNoisdor!{ near Bonn.

recovery will occur. As the control and clean up oil spills on this aspect of oil pollution. As the ofl evaporates, these into the atmosphere, slick and  organic components in inter- monoaromatics are biode- surface films. slicks, the water
settltng surfaces are usually not  is an alternative to mechanical However, it is quite significant hydrocarbons are removed :  tar lumps on the surface of the mediate oxidative stages, up- graded quite readily, but tars column and sediments
chemically or physically al- removal of the oil, especially in that the use of chemical dis- us the oil solubility drops ocean dissolved and particu- lake by larger organisms and and resins are virtually imper-  plankton degrade

tered to any great extent fn  the case of spills in offshore persants simply represents the and the dissolution rate falls to  |ate hydrocarbon materials in subsequent metabolism, stor- vious to biclogical attack. carbons hm water

the clean-up process, the only and polar regions. However, it introduction of yet another a negligible value. The most the water column and similar age or discharge. The pathways used for followed by excretion of what
limitations to recovery are bio-  i{s worth mentioning that the contaminant into the marine soluble hydrocarbons, which components in the sediments. The biodegradation of blodegradation of petroleum s unmodified ofl in

logical ones. chemical methods dealing environment. are also the most wolatile, are While physical and chemical petroleum is one of the prin- tend to fall into two distinct the feces. Benthic inverte-
The release of stranded and  with tar balls are hazardous It is not man alone who acts likely to be preferentially re- processes are occurring, bio- cf mechanisms for removal approaches : That used by brates such as polychaetes,
lushed oll intoe the waler col and can cause environmental on the oil slicks to contain moved by evaporation. logical processes also act on of petroleum from the marine bacteria and that by the which normally play an impor-

umn miay pose some problems

problems. Therefore, it is a

them. Nature too plays a role,

The lifetime of an oil slick

the different fractions of the

environment.

cukaryotic invertebrate and

The problem becomes greater  subject of concern and debate. with the petroleum introduced on an ocean surface is often original petroleum in various The various compounds vertebrate . Micro-or- of sediment
with the otling of finer grained A wide range of chemical (nto the marine environment controlled by the dispersion or ways. These include degrada- differ widely in terms of their ms (bacteria, yeasts and matter, also have a m
sediments such as cobblc:  means have been tried on ofl going through varfous stages of  vertical transport of small par-  tion of petroleum by micro-or- . Thus alkanes.  fungi) are important in the role in the degradation of

boulder beaches or the fine silt

slicks. These include sinkants,

physical, chemical and biologi-

ticles of oil or ofil-in-water

ganisms to carbon dioxide or

alkenes and the simple or

degradation of petroleum on

- Watchout ! The Microbots are Coming

by C. Chitti Pantulu

("K_:iller Bees'-Get

IPS reports.

FIMCAN boes have got
a bad pruss in Ame-
rica, and apiarists are
oul 1o sct the record straight.

The bees were first im-
ported from Africa by a Bra-
ziltan bee hreeder. but were
accidentally set free. They have
now spread throughout South
America and some swarms
have worked their way up to
the Mexican-U.S. border.

Mexican entomologist Mi-
guel Gonzalez Nanno says the
African bees have actually iner-
cased honcy production and
says the “killer” label is unfair
because there are other more
venomous animals like vipers
[and SCOTpions,

He traces the history of the
Alrican bees and says the term
killer bees’ was a form of
“political revenge” taken by the
former military regime in
Brazil against the University of
Sao Paulu's Profl Warwick Kerr,
| a renowned biologist, geneti-
cist and entomologist.

In 19562, Kerr imported
140 queen bees from Tanzania
to cross them with another va-

ricty that was more productive

and more resistant to diseascs.
In 1957, a beckeeper removed
the double protection of an
experimental apiary, setting
26 colontes of African bees
free,

In 1964, when the insect

starled multiplying in Brazil
but had not yet spread to the
the

rest of Latin America,
regime of Gen Humberto Cas-
telo Branco began using the
term ‘killer bees’ extensively.

The reason was simple, ex-
professor
Robert Mores of New York's
.. who is an
expert on African bees and

-plains entomology

Comnell University
Kerr's co-worker in Sao Paulo.

Kerr had criticised ' the
junta and clashed with the mil-
itary governor of Sao Paulo. He
was detained twice for protest-
ing the torture of an nun and

aggression against striking

railway workers.

rous reptiles maim

and kill more’ people in Brazil

every year. But reporters back-
ing the dictatorship hyped

insect bites, blaming
on killer bees and on

lﬂrmﬂmud:mmm_

were actually stung by wasps.

‘a Bad Press

Scientists are trying to convince the American public
that the African bee 1s not really a killer but a victim of
a form of character assassination. Mario de Cautin of

Every year, about 24,000
pcople die from viper bites in
Africa’s western coast while
30,000 are bitten in Mexico,
and an aver of 130 cases
are fatal. Some 100,000 Me-
xicans are stung by scorpions
annually, 940 of whom die as a
result.

There are no confirmed fig-
ures on deaths caused
African bees since their arrival
in Latin America 34 years ago,
but the number of people fa-
tally stung by them was much
less than those who died from
scorpion bites.

Reports on the number of
victims of African bees in
Mexico vary.

The Mexican Institute of
Social Security says 13 people
died since the bees arrived in
the country in 1986 to March
1991, but experts from the
agriculture ministry reported
40 cases,

"This contradiction shows it
is very difficult to prove if
these people died from bites of
African or European bees,
which are equally poisonous,”
says Gonzalez Nanno.

A young, healthy person can
take 30 to 100 bites before
losing consciousness, while a
malnourished child, an allergic
adolescent or an old person
with heart or respiratory prob-
lems could die from half a
dozen bites.

Both types of bees attack
only when disturbed, but the
difference lies {n their re-
sponse. European bees attack
in groups of 20 to 30, chasing
the victim for about 50 metres
and causing irritation that lasts
two to three hours.

African bees, on the other
hand, attack in swarms of
1.000 to 2.000. Sometimes an
entire colony of 50,000 bees
chases the victim up to 4600
metres, and the sting lasts up
to 24 hours.

Afrhnnlmchllpmthlll'ydc-
veloped a strong defence
mechanism against people and
animals that destroy thetr hiv-
es to get honey.
African bees have invaded

RMIES of microchip

robots with inbuilt

guidance and control
systems will soon takeover
from cumbersome and expen-
sive, conventional robots in
{actories across the worid.

Scientists in several west-
€ern countries are racing
against time to develop this
special class of ‘gnat-robots’
which could probably contain a
primitive insect-like intelli-
gence of their own to avoid
obstacles and hazards.

While this might appear
like science fiction, recent
successes in micromachining
technology promise to make
microrobots a reality in the
near future,

Scientists at MIT s Artificial
Intelligence Laboratory are
reported to be planning such
singlechip and other kinds of
miniature robots which no
ionger conform to the tradi-
tional idea of a robot.

These microbots are just

one possibility that microma-
chining technology has thrown
open. More uses are being dis-
covered by the day for micro-
machined devices which
promise to revolutionise fields
as varied as medicine to every-
day use domestic appliances
and auto-afrconditioners.
Interest in micromachining
in the past few years has high-
lighted on development of

processes which can be
applied to make tools,
sensors, manipulators and

robots on a microscale. The
attempt has been to develop
micro-systems that can do
what large-scale electro-
mechanical systems cannot do
as well or as cheaply.

For micromachining, high
precision silicon processing
technology has been found to
be the most suitable as it is
amenable to the mass produc-
tion methods of IC assembly
lines.

Once again, for similar rea-

sons of numbers, chemical
etching is prefered for sculpt-

ing this silicon into the
desired shapes.

While the first ration
micromachined devices

include structures which are
sculpted on the sflicon base it-
self, the second generation
micromachines are produced
by surface machining involving
sclective etching to form free-
standing micro-structures.

The next generation of
micromachined devices,
scientists feel, would combine
integrated systems of
microelectronics and
mechanical components.

In the bulk
micromachining of silicon, a
three dimensional structure is
formed combining
photographic pattern defini-
tion, etching and bonding.

The basic dimensional lim-
its of micromechanical strue-
tures, which range from the
size of a biological system to

body ol knowledge lies
A in the vaults of Britain's

muscums and medical
colleges — in fact, thousands of
bodies. They are human
remains procured [or the study
of racial science over three
centurics.

Other than a few ancient
English, Scottish, Irish and
Welsh rcmains, most came
from former colonies during
the years of the British
Empire.

Somc remains are  still
being uscd — most recently for
DNA molccular research — but
movements are growing in
some Commonwcalth coun-
tries to have them returned,
Those seccking Lo repatriate
the remains scem certain to
face a stiff challenge.

Anatomists are resisting
demands from indigenous
communilies in Common-
wealth countries for the
remains since they fear a
landslide of such claims from
other groups.

Said Dr Paul Turnbull, a
historian at the James Cook
Museum in Qucensland,
Australia, who has studicd the
methods by which anatomists
acquired human material ;
"The big problem now fs that
scientists have scen that by
extracling DNA, they can do
interesting work into scientific
variations (of racial develop-
ment).

“Their fear is thal this new,
and whal secms to be a very
fruitful powerline of scientific
research, is going lo stop™.

In Britain, Labour Party MP

Bernie Grant and other politi-

cians arc promoting Lthe idea of
reclaiming the remains and
returning them to their home-
lands as a stcp towards right-
ing the wrong of plundecring
that went on for years of eolo-
nial occupaltion.

The comparison of various
racial groups and the scarch

_ for human origin began in the

18th Century. English surgeon
John llunter amassed 17,000
human specimens before his
death in 1793. Pcople would
talk of the "Big Ketih" he used
to boil down human heads to
get to the skull.

TRUGANNINI

The last Tasmanian.

Museum skeleton is mounted
like an ape

The study of human skulls,
craniomelry, emerged as a
science in its own right by the
1840s, and European muse-
ums sought to acquire their
own human collections. By the
1860s, when Charles Darwin's
theory of evolution was in
vogue, English anatomists
formed their own society ded-
icated to the investigation of
the "zoological diversity” of the
raccs.

Said Turnbull : "Scientists
wanted to obtain a clear pic-
ture of intellectual and physi-
cal dilferences between the
world's pcoples, and this en-
tailled the procurement of

the atomic level, has been a
subject of much s ;

Presently, finished ele-
ments of approximately one
micron have n achieved in
laboratories. Usi pho-
tolithography, I"'I:'Iﬂ.'l:.‘ftrl can
go down to 0.5 or 1 micron
exposure sizes to make a gear
that is 10 microns wide with 2
microns wide teeth.

The most common micro-
machined devices today are
found 1in commercially
available ink-jet printers
which use micro-nozzles that
allow rapid and accurate
placement of ink droplets on
paper to form alphabets. This
technology was developed by
IBM. Similar nozzles are also
used to bend gas molecules in
nuclear reactors.

At the same time, efforts
are on to make a tiny gas
chromotograph, the heart of
which is composed entirely of
finely etched grooves and
channels on a single chip, for

= T

' measuring gas emissions at

hazardous waste sites.
Conventional gas chromoto-
ph equipment is fairly
arge. Micromachining
technology now makes it
possible to have gas
chromotograph machines
much smaller than a briefcase.
However, the most signifi-
cant contribution of microma-
chining could be to the medi-
cal sciences. The technology
promises to make possible a
low airflow sensor which can
measure differential pressures
from either O to 0.2 or O to 2
inches of water full scale, and
air flow rates as low as 1 cm
cube per minute. This equip-
ment s tried out in
medical respiratory — related
functions and commercial
building controls. These air-
flow sensors are also being
talked of for future use in
automotive airconditioners.
There is also talk of micro-
machined devices such as a

specimens.”

Prominent institutions and
individuals began to treat the
various corners of the British
Empire as hunting grounds for
specimens of an ¢xolic type.

"All of the teaching hospi-
tals at that time enjoyed close
links with medical practition-
ers, government surgeons and
navy and army surgeons who
had been trained through that
college, so that mate of an
interesting nature — as far as
racial science was concerned
— would come back to the
institution in which these
people were. trained,” said
Tumbull. Material would be
sent back to Britain by doctors,

surgeons and Iinterested
individuals posted in the
colonies.

Scientists of Lhe time had
simple notions of racial types :
“They wanted to isolate and
explain, as accuratcly as pos-
sible, racial differcnces, to
establish distinct racial bound-
aries.”

A

These differences would, it
was hoped, answer questions
such as where populations
came from, by malching up
their characleristics with
those of other groups. "For ex-
ample,” says Turnbull, "did the
American Indians come from
Asia? If they did, what part of
Asia?” It was hoped that it
would be possible to recon-
struct the past movements of

to Places of Origin

populations across the globe.
The collections in Britain
fall into two categories. First,
the large amounts collected
the medical institutions whic

. had links with colonial medical

oflicers. These were used for
rescarch. The other type were
those given to museums purely
for display and teaching pur-

poses.

By placing human remains
on public display in a colonial
context, these much smaller
collections probably had a big-
ger role in creating the con-
cept of recial stereotyping.

The display of human beings
from particular raccs in muse-
ums, along with staged pho-
lographs taken ntutic time,
tended to portray non-
Europeans as curiosilics.

Witness the display of

' Trugannini, the so-called "last

Tasmanian”, in a museum in
Australia. Says Paul Turmbull :

“uuu loock at the way the
skeleton is actually set up you
will find that it was mounted
in such a way that there is em-
phasis on the 'primitive’ char-
acteristics : the way the skele-
ton is mounted emphasises a
sort of leaning over, and the
forearms are out as one might
expect of a large ape while
walking. The assumption being
that the Tasmanian is such a
low type of humanity that it
bore greater resemblence to
the higher order of apes than
the European did."

pair of microminiature
scissors and buzz saws for
delicate microsurgery such as
scraping away fatty deposits
from arteries which can
revolutionise treatment of
heart ailments.
Microminiature electronic
that can be lanted in
umans and to dis-
pense a precise amount of
medication are the other pos-
sibilities.

A micromachined insulin
pump with a sensor to detect
glucose levels promises to
provide much needed succor
to diabetics.

However, what is more sig-
nificant is that scientists at
University of Michigan are
reported to be developing
micro-probes for the human
brain to study selective brain
cells. This throws up immense
possibilities for epilepsy
patients who can be implanted
with these probes.

One the other hand, with
micromachining developing
further, there is now ml;l:r for
domestic appliances such
VCRs and tape recorders
become smaller.

In 1988, scientists are re-
ported to have demonstrated a
'‘bare bones' electrostatic
micromotor about 0,003
inches in diameter with teeth
about the size of red blood
cells.

As com ts shrink,
many forces, such as centrifu-

forces, become less trou-
lesome. However, other
aspects such as air drag and
friction are still taxing
rescarchers. Air, which causes
no concern in an ordinary
motor, attains the of proper-
ties of molases to a motor of
60 micron size. It will have to
overcome this viscous drag to
move [ast. Problems like this
are stfll to be studied.

Development of such mo-
tors s what has made the
dream of ‘gnat robots' achiev-
able. Scientists are hopeful
that they will be able to de-
velop all tools needed to build
a microbot. Motors or other
actuators, encoders to 1
position, force sensors, o
arms and gears and system
route power and signals in
out of these robots are some of
the aspects which will have to
be perfected.

However, even after devel-
oping these systems, one
problem still remains. How to
interface these mic

at work to overcome this prob-
lem too. |

Mr. C. Chitti Pantulu s a
PTl Reporter based in New
Delhi



