8 The Buily Star
mlFeature

ike impurities, it requires

purification before use under
complicated industrial pro-

cess. No gypsum is not
used as fertilizer in other

T HE years lulhﬂllw
discovery of -
tivity by Henri
Becquerel at the end of the
last century, in his studies of
uranfum, saw the development
of very sensitive radiation de-
fectors. As instruments im-
proved, they identified in-
creasingly the subtle manifes-
tations of the phenomenon of
radioactive emissions.

Then as now, dramatic new
discoverics were to follow the
mtroduction . of new  instru-
ments. Viktor Hess, the Aus-
trian physicist, was one of the
pioneers in the field of mea-
suring radiation emissions. In
the one of the experiments he
mr:full shielded his electro-
scope detector to exclude ra-
diation. But there was still a
leakage or respidual reading

the instrument, indicating

t radiation was somchow
still getting through the

shielding.

Curiosity

Other researchers observed
the curiosity. So in an effort to
eliminate the effect of radia-
tion from terrestrial sources,
experiments with shielded
electrometers were made aloft
by balloon-borme instruments.
The experimenters found a
slight reduction, but of a
smaller magnitude than ex-
pected.

Then in 1912 Viktor Hess,
an ardent balloonist, decided
to take a shielded instrument
to as an altitude as he
could go in an attempt to
eliminate ground-based influ-

signs of stabilis the time
he reached the t alt-
tude.

Imagine Hesa's reactions to
this result in his oxygen-
starved state swinging in a
wicker basket beneath a large
hydrogen-filled balloon! They
can be judged by his eventual
analysis, based on averaging a
number of ‘sets of observa-
tons', when he concluded:

“The results of the present
observations seem to _be most

is provided the fact that it
was 25 years Hess's idea
of an extra-terrestrial source

inte marketable products till
1984 ckoept fts limited is used

holding u:ty of the gypsum
yard was being narmrowed and
the disposal Dfﬂf.llm became
a great headache to the local
authority, who under this cli-
mactic situation of forced shut
down of the factory decided to
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Year

by Jamiul Islam

there are about 4.8 million ha
sulphur-deficient arcas for bal-
ancing of which BADC
launched an impeort pre-
of sulphur. With this
opeful information
TSPC/BCIC requested
BADC/IFDC to make a useful
drive through private dealers
o use having 18 per
cent ur and 30 per cent
calctum tn sulphur-deficient
arcas instead of using im-

trradlu ur. At the same
me onm | expert working

SALES
Value/Ton(Taka) Total Value(Taka)

Ex-pond available
Y 11T W —

1980-81 5,795 200 11.59,000
1981-82 13,641 200 27.28,200
1982-83 19,064 300 57.19,200
1983-84 24,768 300 74,30,400
1984-85 34,062 300 1,02, 18,600
1985-86 40,881 330 1.34.90,730
1986-87 52,908 399.30 2.11,26,.164
1987-88 56,920 399.30 2,27,28,156

- 1988-89 77.819 800 6.22.58,200
1980-90 89,005 800 7,19,96,000
1990-91 1,04,638 800 8,37,08,000

J801-92 13383  800/1028 119017569
Out of total sale average consumption of cement factories

is 11,000 MT/yr.

dump this already cstablished
waste product to the Bay of
Bengal through pipes at a dis-
tance of five km.

Te have favourable outcome
through satisfactory commer-
cial solution, the authority or-

a large-scale exercise

use of this phospho-gypsum

as fertilizer. At that time the
factory came to know from a
valuable publication based on
Bangladesh Soil Su by

Bangladesh Agricultu Re-
search Council(BARC) that

in Bangladesh also recom-

mended gypsum for sulphur-
deficient lands.

Accordingly, BADC through
its privale dealers started us-
ing gypsum as supplement to
sulphur and succeeded in
achieving positive result with
the increase of crops produc-
tion.

To establish phospho-
gypsum as a right agent for
correcting sulphur-deficiency
of the land, TSPC later on held

Science and Technology

TSP Complex's Lucky Waste Product

The main deposit of Cal-

a seminar with BARC and ok
a long-term combined pro-
gramme (o0 make phospho-

o ety tetier ot

vigorous activities for
marketd phospho-gypsum
under planned programme
like advertisement through
different news media, leal-lets,
posiers, calender and by send-
ing representatives and
arranging meeti with the
help of BARC -ulnL:.tl bodies
al regular intervals to remote
arcas and achieved remarkabie
result by u ng sale from
24.768 of B3-84 1to
1,23,823 MT by 91-92. The

waste product ho-gyp-
sum, disposal grh‘::w:h%:
came a headache to the factory
and has now been

le to establish it as a life

of the [actory by ensur-
ing continuous operation of the
factory and turning the losing
concern to a profit-earning
unit

Demand of Gypsum as fertil-
ieeT:

Sulphur has been estab-
lished as a fourth primary
plant nutrient and (n
Bangladesh sulphur is neces-
sary for all kinds of crops. It is
also proved that without cor-
recting sulphur deficiency, de-
sired productivity from land is
not achieved even by applying
other fertilizers. Sujphur not
only increases quantity but also
improves quality of produces
adding more vitamin and pro-
tein value. BARC established
that average yields increases
from 20 kg/ha of sulphur (125

kg/ha of

The Origin of Cosmic Rays

by Professor Arnold Wolfendale

It is an incredible

th

at there is as much energy coming to the earth each

second in the form of cosmic rays as there is in starlight. Yet while an
enormous amount is known about the origin of starlight from an

understanding of the many different types of stars in the universe,

about the

and "’ he was awarded the Nobel
Prize for his discovery.

The consensus now is that
the 'Primary’ cosmic rays,
which impinge on the atmo-
sphere from abewe, comprise

mainly atomic nuclei, primar-
ily protons but with a signifi-

cant fraction of heavier nuclei,
and a few per cent of elec-
trons.

Strange particles

Also present are small
fluxes of antimatter, in the
form of antiprotons and
positrons, and vast fluxes of
neutrinos; particles of zero
mass and charge. most of
which go undetected. It is
these primary cosmic rays
which are of such interest for
l.l.l‘.ll'ﬂl:lrrvm'ni.rl and it is their ori-
gin which has been such a

for so :

Most char cosmic ray

rrl.thl enteri the atmo-
phere have velocities very

close indeed to the velocity of
light and they have a hectic
time knocking Into anything
and everything in their path.

The details of what happens
when cosmic rays strike other
atomic nuclei are the stufl of
fundamental physics — the na-
ture of matter in i{ts most ele-
mentary form.

Many of the really’ elemen-
tary particles were discovered
in cosmic rays, most notably
the positron (antielectron),
the muon, the pion and the so-
called strange particles in the
period up to the 1950s but
more recently this area of
science has come to be
province of the big man-made
accelerators,

Interest in cosmic rays has
moved to the astrophysics of
the problem — where do the
particles come from and how
do they travel through the uni-
verse?

Intensity drops

It also reveals that the rate
of arrival of the low energy
particles is quite high; for the
secondary cosmic rays which
arrive at ground level the total
number of muons, mainly of
low energy, penctrating our
heads is gout 5 per second.
The intensity drops dramati-
cally at r energies, and {t
would at first sight seem re-
markable that we are able to
detect any at all at the highest

The trick lies in using the
vast cascades, or extensive
showers of subsidiary les,

Variety

For example, a le of
10 electron volts causes a
multitude of inter-
actions which give rise to
about 100 million secondaries

cosmic is

distributed over an arca ap-
proaching one square kilome-
ire.

The consequence s that a
limited number of detectors
each ol area one metre square
or so will respond to such high
encrgy primaries arriving at
the top of the atmosphere over
| km 2. Thus the day is saved
and the very low rate can be
mecasured.

The current maximum en-
ergy is about 1020 ¢V and
Particles of such energy have
been recorded at the UK Ex-
tensive Air Shower array oper-
ated by Leeds and Nottingham
universities at Haverah park
ncar Harrogate, and elsewhere.

Just how far the cosmic ray

in the extreme.

their  arrival directions are
very ncarly completely ran-
dom.

The other side of the coin
is that the deflection of the
very low mass electrons by the
magnetic Migld causes radio
waves to Be emitted | the so-
called synchrotron radiation)
and this is in fact re-
sponsible the whole field of

radio astronomy.
Loops of radiation

A fascinating feature is the
presence of great loops of ra-
diation coming out of the
Galactic Plane and attributed
to the remains of exploding
stars, the so-called supernova
remnants, SNR. There is an-

Victor Hess in his ballon gondola after the celebrated
flight to 5200 metres from Aussig, in the former Austro-
Hungarian empire, on 7th August 1912, that discovered
cosmic radiation.

spectrum extends in energy is
not known;: We need a new
technique which will extend
the energy range accessible by
scveral decades.

Why can we not just point a
cosmic ray tclescope at the
heavens, determine the arrival
directions and look back along

(mainly muons and electrons] the paths and identify likely
" at ground level exotic astronomical sources ?
A of factors cause The problem is that the
the particles to fan Galaxy is threaded by a tangled
out ;:Elwn-d passage field which deflects
through the atmosphere se the charged cosmic ray parti-
that arrive at the ground , cles hither and thither so that

other product of cosmic rays
interacting with the entities in
the interstellar medium be-'
sides u-t;thrutmn ni::l
tion — gamma rays —

we believe that these cosmic

rays arc providing at
mﬂo{hmmﬂn
WHM
it is poetic that cosmic

gamma rays, first thought to
comprise the cosmic rays,

then written ofl, should make
a comeback in this way.

It is true that repre-
untnnl;rlmur:?tdhnd

kg/ha of mustered seed.

i

the cosmic radiation but their

in straight lines through mag-
netic fields, and one can thus
trace them back to their
sources.

The gamma ray sky has
been studied so far with two
gamma ray satellites and a
third, the Compton Gamma
Ray Observatory is in orbit at
present

The gamma ray sky shows a

:

Our evidence for the
sources of the cosmic ray pro-
tons — the majority compo-
nent in the cosmic radiation —
comes from this diffuse flux,
much of which we believe to
come from the interactions of
cosmic ray protons with the
gas in the interstellar medium.

Until recently there was ar-
gument as to whether the

protons with energies below
1010 eV or so .at least.

these ene : though per-
haps their contribution is im-

portant at much higher ener-

Instead, we have evidence
for the supernova remnants
(SNR) referred to  earlier.
There is evidence for the SNR
loop which shows up so well in
the radio maps having a

er cosmic ray Intensity
within it than outside it, and
some similar evidence for
other old SNR.

Interestingly enough, mod-
els for nnlmlcﬁ acceleration
in SNR give predictions quite
what we appear to find
t SNR are

SNR mechanism prob-
ably works up to about 10 14
V above which, according to
the modelers, SNR become in-

efMecient. At higher energies
pulsars may important
sources but there is an
energy (10 17) beyond which

their efficiency is in doubt.
At even higher energies,
, above 10 19 eV
thickens still further
as most workers have
considered that Galactic
mmnﬂunhh:z-d
that. we should look further
afield. This is where we have
Tecently started to make some

rather

‘l' I
(assuming, that is, that they
are right).
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Tricking Locusts into Staying

agricultural losses, according
to UN Food and Agriculture

t Together with collcagues
from Ppland, Indis and China, |
have spent the last year look-
ing at the world’'s data on par-
ticles of energy above 10 19
eV, some 800 particles in all.

By examining the character-
istics of the showers generated
by the particles we find (wo
main results; there seem to be
a lot of heavy nucleri (probably
iron) present and there is a
small enhancement of inten-
sity in the direction of the
Galactic Plane but away from
the Galactic Centre.

Intriguingly, there secems
to be an excess ol protons

ur:gﬂ Lthese 'Galactic Plane’
particles.
Hl- l Ll l ig
Now in the direction away
from the Galactic Centre Lhe

local spiral arm is close
enough for sources to show
up and this is why we think we

are seeing evidence for a
higher intensity than else-
where. Towards the Inner
Galaxy we see no excess but
this is understandable in view
of the spiral arm in that direc-
tion being too far away.
Chancing our arm, we have
pinpointed actual hot-spots
may correspond to the actual
direction of the sources but
their wveracity is not guaran-
teed. Nevertheless, we note
that our best hot sport is to-
wards an interesting pulsar,
fascinating In the sense that
it is nearby and has the

strongest surface magnetic

ficld of any pulsar known.

We are not claiming that all
cosmic rays of the highest en-
ergy come [rom Galactic
sources— there {s strong evi-
dence that some come f[rom
outside the Galaxy-presumably
from other much more ener-

getic galaxies.
Nevertheless many cosmic
rays do come from the

Galaxy: not only the protons
from nearby sources but all the
iron nuclei which we think we
have identified.

Left over from the big bang

. The point here is that iron
nuclel cannot have come from
very distant galaxies without
breaking up on account of col-
lisions with the 'cosmic mi-
crowave background' — the ra-
diation left over from the big

To have shown that there
are cosmic ray sources in our
capable of accelerating
particles to the highest ener-
gies known to mankind (1020
eV) really puts the cat amongst
the pegeons insofar as the the-
orists are concerned.

| mentioned carlier that the
models even for pulsars give
out at 10 17 ¢V —a [actor one
thousand shor— so that some
very clever footwork will be
required. Meanwhile, we sol-
dier on, poring over the data.
— Spectrum.

Single
Says Professor Thomas Od-
hiambe, director of the
:ﬂs:—.{d International
::: keep 5- o
the ground.”

locusts firmly on

toxic such as
rin malathion, cur
e
C s, s Prol El
Sayed El Bashir, heads the

Institute’s locust research pro-
gramme, are becoming
"expensive and hopeless.”
ICIPE scientists are work-
ing on the that lo-

cust behaviour is controlled

natural chemicals in their -
jes, which could be isclated.
synthesised and used against

them.
So a major effort s under-
way to de-code the insect's

chemical language, particularly
the signals that trigger the

formation of swarms, synchro-
nised and accelerated sexual
maturity, and communal egg-

laytng.
Since solitary locusts are

more selective then swarms in
the choice of plants they eat,

(substances secreted by an
animal for detection and re-
sponse by another of the same
species). A warm multiplies
30-fold every time breeding
occurs, which in ideal condi-
tions can be three or four
times a year.

Bashir says it is also possi-
ble that certain colours, even
perhaps the reflection of the

desert sand, are a factor in de-
termining whether a locust
stays solitary or becomes gre-
garous.

“Some aspects of this re-
fore,” ot

Finance for ICIPE's re-
scarch is provided by a range
of bilateral and international

s, and has paid for
a t-rearing [acflity at fits
Duduville [(“Insect town")

m-hhﬂ:ﬂlﬂ:

The seven sendor scientists
and six scientific stafl have also
been locusts in the
insect' s natural habitat on Su-
dan's Red Sea coast

in addition they are investi-
gating the possibility of biolog-
ical control of the pests, whic

periodically aflect more than

80 ecountries covering one-lifty
of the Earth's land surface.

Bashir explains that current
insecticide-based approaches
aim to kill entire swarms, but
the strategy under considera-
tion would involve the release
of pathogens (agents of dis-
ease)., which would be trans-
mitted from one generation to
the next. In every species,
there are some members who
survive disease, and the ideca is
that the survivors would pass
the pathogens to their off-
spring.

The problem (s that few
pathogens survive the harsh

conditions in arcas of locust °

infestation. But for the main
pathogen under scrutiny at
ICIPE, a 50 per cent mortality
ratec has been observed 18-20
days after infection, eventually
reaching 80-85 per cent.

Bashir stresses that many
other scientists are working
on locust control pro mes
"It is a regional pest which
knows no boundaries.”"/PANOS

Science Brief

Cheaper, Cleaner Iron-

Making
Technology from Austria

A N Austrian metallur-

gical company has
developed a new process
technology for the production
of liquid pig fron from iron-ore
that has scveral advantages
over the conventional blast
furnace route of iron
manufacture.

The new COREX technology
developed by Voest Alpine in-
dustricanlagen bay in Austria
is based on a revised sequence
of metallurgical processcs that
will reduce {ron production
costs by upto 50 per cent and
eliminate the need for using
expensive coking coal.

The new process technol-
ogy has been successfully
demonstrated at plants in
Germany and $South Alrica, and
Voest Alpine is now looking for
buyers of the new technology
in other countries including
India.

The COREX process uscs
the metallurgical processes
carried out in a coking plant
and a blast furnace in a difler-
ent sequence to avoid the ne-
cessity of using coking coal,
but produces the same quality
of hot metal.

Voest Alpine says the
COREX process will be :g-
cially attractive to India be-
cause it avoids the use of cok-
ing coal in iron making. india
had to im 4.5 milifon
tonnes of coking coal last year
worth Rs 500 million for yse
in blast furnaces.

The process steps are car-
ried out in two reactors — the
reduction furnace, in which
jron ore is prereduced, and

the melter gassificr that has
high-value reducing gas and is
used to melt the prereduced
iron ore.

The noncokign coal (s
charged into ultrahigh tem-
perature melter gassifier and
gassified into a high value re-
ducing gas mainly made up of
carbon monoxide and hydro-

n. The hot reducing gas is

ght to reducing tempera-
ture of about 850 degrees
Celsfjus and introduced into
the reduction furnace in
counterflow to fron ore de-
scending down the furnace
under the influence of gravity.
The iron ore is thus preheated
and prereduced to a high de-
gree of metallisation.

The hot and mctalized ma-
terial is extracted from the re-
duction furnace by screw con-
veyors and drops into the
melter gassifier underneath. It
is here eﬂ:po!-cdn?m to a high
temperature ucing atmo-
sphere and finally reduced and
malted by residual char in the
lower part of the gassifier. The
export gas resulting from the
reduction can be used as fuel
either for the generation of
electiric power, or for heating
in mctallurgical lumaces.

Vocst Alpine ollicials say
production costs via the
COREX process will be about
30 to 40 per cent less than the
blast furnace route for the
production of pig fron.

Cyanide, sulfide, and am-
monfum agqueous emisajons in
the COREX route are about 10
times lower than in the con-
ventional blast furmace process.
Phenel emissions are also

o - ':H ﬂh.r'
oxides of nitrogen
dioxide are also nearly 80
times lower in COREX.



