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India’'s Atomic Future

With the world’s largest known deposits of thorium, India
is staking her atomic future on this radioactive element, dis-
covered by a German chemist on rope shipped from India.

By BARBARA TUFTY

Service Corresp

» THE HEAVY BLACK SANDS along
the southwest coast of India contain the
world’s largest known supply of thorium,
nuclear fuel for industrial power.

Thorium, a radioactive element, is found
there chemically bound to monazite, a phos-
phate of the group of elements known as
rare earths. About one and a half million
tons of monazite sands lie along the Tra-
vancore coast line, according to estimates by
scientists at the Indian Rare Earths Limited.
Indian monazite is especially rich in thor-
ium, containing from eight to ten and a
half percent.

Thorium ore has been found in Brazil,
Indonesia, Malay, Florida, and in some
parts of Russia, but the richest deposit lies
on the cocoanutfringed beach of India,
about nine degrees north of the equator.

Along the narrow, hundred-mile strip of
beach that stretches from Cape Comorin to
north of Quilon, curious combinations of
nature have worked for thousands of years
to heap up the unusual supply of monazite
sands.

Washed down from the crumbling West-
ern Ghats by torrential monsoon rains, rich
rare-earth minerals have gradually been car-
ried westward towards the Arabian Sea.
High specific gravity of these minerals
causes them to sink quickly to the bottom,
while lighter materials are borne away.

Considerable deposits of heavy mineral
sands have in this way slowly moved onto
the lower beaches of the country.

Thrown Back on Beach

Under usual conditions of erosion they
would be washed into the ocean and lost,
but here unusual sea currents, sand-bar
formations, and the yearly violent monsoon
all combine to throw back the heavy sand
grains. During the hot tranquil months of
summer, silica grains make the beach blind-
ing white under the sun. During the
stormy monsoon months, however, south-
western winds whip the sea into churning
waves that carry away lighter silica sands
and heave black minerals back onto the
low dunes.

It only remains for man to dig this sand
during the monsoons and separate it into
its various components.

The main constitutent of the black sand
is ilmenite, a compound of iron and titan-
ium oxides. Monazite, source of thorium,
forms about three percent of the Travan-
core beach sand. Other minerals include

rutile, zircon, and also sillimanite, garnet
and quartz.

First stage in separating sands for nuclear
fuel begins at the beach near Chawara, Qui-
lon, where Indian factories separate tho-
rium-bearing monazite from ilmenite by
vibrating screens and electromagnetic sepa-
rators.

From there, the now green-golden mona-
zite sands, packed in gunny sacks, are poled
in flat country boats along the Periyar River
and shallow back waters to the Rare Earths
factory at Alwaye about 30 miles to the
north, where the second step for nuclear
power takes place.

There, in modern gray and white build-
ings on a 24-acre site, more than 1,500 tons
of monazite sands are treated chemically
each year to produce rare earth compounds,
shining white trisodium phosphate and the
thorium residue, a light tan mud.

Alwaye officials estimate that the factory
could treat well over 2,500 tons of mona-
zite a year by working double shifts.

Most important to India’s nuclear energy
program is the residue thorium hydroxide,

containing about nine percent thorium and
a fraction of one percent uranium. This
residue is shipped to Thrombay, near Bom-
bay, to produce thorium and uranium com-
pounds and metals for use in atomic re-
actors and industry.

India will probably rely chiefly upon thor-
ium for her future nuclear power, Indian
scientists predict.

Thorium Must Be Converted

Although thorium is radioactive, it is
not naturally fissionable. It can be converted
into U-233 which is fissionable. This is
done in a breeder reactor where a core of
U-235 sends out neutrons into a surround-
ing blanket of thorium and turns it into
U-233, fissionable material for generating
power.

This is the most likely process by which
India will use her plentiful supply of thor-
ium in her reactors.

The Indian Rare Earths Limited was
set up in 1950, following the passage of
the Government of India’s Atomic Energy
Act in 1948, and the establishment of an
Atomic Energy Commission with Dr. Homi
J. Bhabha as chairman. Dr. Bhabha, one
of the world’s foremost physicists, was
chairman of the 82-nation Atoms-for-Peace
Conference held at Geneva in 1955.

ANCIENTS AND ATOMICS—An Indian riverboat in Travancore-Cochin

is hand-powered past India’s new rare earths factory, which is geared for

the atom-powered future. Rich in thorium, India is scooping the radio-
active element from her beach sands and processing it in this factory.
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India’s valuable monazite deposits were
discovered unexpectedly about 50 years ago
by a chemist in a warehouse in Germany.
In the early years of this century, coir, or
rope, spinners were carrying on a lively
trade with Europe, especially Germany. As
coir spinners sat on the Travancore beach
to twist their cocoanuthusk rope, heavy
wet sand grains became entwined. Much
of this sand fell off on the voyage, but some
stuck long enough to reach the coir store-
rooms of Germany. In 1909 a German
chemist chanced to analyze the yellow-green
sands and found high quantities of mona-
zite.

From then on, the beaches of Travancore
were sifted, agitated, separated and exported
without restriction until 1947 when a small
group of scientists approached the president
of the Indian Science Congress and con-
vinced him to halt the foreign development
of India’s valuable minerals.

That president was Jawaharlal Nehru,
and today the industry is under control of
the Government of India, performing an
important part in India’s declaration of
economic independence.
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Safe Substitute for
Carbon Tetrachloride

» A SAFE SUBSTITUTE as a cleaning
fluid for dangerous carbon tetrachloride ex-
ists in a little known solvent material, me-
thyl chloroform.

It is much less likely to injure the user
in almost every application where hand
cleaning is done at room temperature, a
committee of the American Industrial Hy-
giene Association in Detroit reported.

General ventilation is considered enough
for brief exposures or those from use of
very small quantities of the solvent. High
temperatures or prolonged exposures will
require process ventilation.

Recommended maximum atmospheric con-
centration (eight hours) for methyl chloro-
form is 500 parts of vapor per million parts
of air (ppm) by volume, while that for
carbon tetrachloride is 25 ppm, the indus-
trial hygienists state.

A comparison of the two solvents shows
their great similarity for cleaning purposes.
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MICROSCOPE SPECIALIST

® Wide choice of high quality used microscopes
at fair prices.

® Large selection of unusual prepared slides from
many fields of study.

® Mounting media, covers, slides, stains, chemi-
cals, zoological and botanical specimens avail-

able.
® New objectives, oculars, mechanical stages,
condensers, nose pieces, etc., made to our

specifications in Western Germany.
Send for FREE scientific catalog!

RESEARCH SCIENTIFIC SUPPLIES, INC.
60 Wall St. New York 5, N. Y.
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Photographic Lamp Safe
In Dangerous Mines

» FOR UNDERGROUND PHOTOG-
RAPHERS in mines, even if they are
gassy and likely to explode, there is a new
floodlight that can be used for still and
motion pictures without danger. The 1,000-
watt unit, perfected by the Bureau of Mines
Central Experiment Station in Pittsburgh,
weighs only 25 pounds and looks like a
movie studio lamp.
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800 ELEMENT FACTS AT YOUR
FINGERTIPS

The Elemental Slyd-Rul tells you, at a glance, sym-
bol, weight, density, number, valences, color, melting

and bmhnﬁ point in °C for the 98 elements. An ideal
(eidugtm aid for science, physics and chemistry stu-
en
$1 postpaid.

Student rate: 12 or more, 75¢ each.
Money-back guarantee.

THE SLYD-RUL CO., CANAAN, N. Y.
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STORY OF THE GEMS
By HERBERT P. WHITLOCK

Curator of Minerals and Gems,
American Museum of Natural
History

“The best popular book on gems we have
seen . . . Combines in happy fashion the
complete mineralogical background of
precious and semi-precious stones with
cnough of the fascinating history of gems
to make the book much more than a man-
ual of cuttable stones . . . Very fine illus-
trations of cut gems, some in color, and
of carved jade and other precious stones.
An excellent book for the small library
since it covers accurately a wide field.””—
Saturday Review of Literature.

Large handsome format
PROFUSELY ILLUSTRATED
$4.50 postfree
5-Day Money-Back Guarantee

EMERSON BOOKS, Inc.
Dept. 902K, 251 W. 19 St., N. Y. 11

4ans - the ONE 4" Reflector
Te{;scope Now Used and Apprnved

by Over
[:olieges'

the famous

DYNASCOPE’

COMPLETE 95 F.0.B. Hartford, Conn.
for only Shipping Wt. 16 Ibs.

Express Charges Collect

HIGHEST POWER and PRECISION

PROOF OF SUPERIORITY

(On Request—a List of
Great Institutions Now Us-
ing the 4” DYNASCOPE)
TESTIMONIALS:
FROM AN OBSERVER
On clear ‘*good-seeing'’
nights my Dynascope
easily reveals the Alpine
Valley and the Straight
Wall on the Moon. It will
show three peaks in the
floor of the Plato crater.
It will split the star Mizar
into ns major_components
It will separate

ter. Also it will project a
two-foot diameter disk of
the sun showing sunspots
in vivid detail ... As an
Englishman mlght express
it, ‘“‘Dynascope optics are
a little bit of alright.”
—VICTOR W. KILLICK,
In Charge of Astronomical
Observatory, Sacramento
Junior College, Calif.

MANY YEARS EXPERIENCE

. . . | _have had many years
experience in astronomy,
and as Junior Leader here

~ at LOWEST POSSIBLE COST!
Used, approved and recom-
mended by more schools,
planetaria and professional
astronomers than any other
telescope at the price any-
where! You'll agree over 40
colleges can’t be wrong!
The 4” parabolic mirror
gives you Y3 more light than
any 312” mirror! Gives you
exquisite images of star
clusters, nebulae comets,
planets, eclipses and fully

ADVANCED FEATURES
1) 4-INCH PARABOLIC MIRROR—aluminized
and zircon quartz for longest life!
2) 3 ACHROMATIC EYEPIECES—65X
Huygens, 130X and 167X Ramsdens!
3) RACK & PINION Focus!

4) 4-POWER Achromatic FINDER SCOPE!
§) Combination Equatorial & Alt-azimuth
MOUNT with free-moving Polar Axis!

6) BAKELITE TUBE!
7) 4-POINT Tube Suspension!
8) 33” Hardwood folding TRIPOD!

in Atlanta | always rec-
ommend Dynascope.

—LEONARD B. ABBEY,
Jr., Decatur, Ga.

CANNOT BE EQUALLED
I still don’t see how you
can produce a parabolic

yr:

on the 130 power ocul

1 was more than pleased
when it resolved these four
stars as four tiny, sharp,
brilliant gems...and
each tiny disc was shara
and round, with the di

capable of ‘‘splitting’’ the

finest doubles! Finished to most exacting specifications—guaranteed to

perform to Dawes’ limit for its size!

fraction rings concentri
and sharp.
For the price you

Comes to you COMPLETE—nothing else to buy, no extras! You take no ask, i do not believe that

risk. We UNCONDITIONALLY GUARANTEE DYNASCOPE to give you absolute
satisfaction—or your money back. Prompt delivery now. Send check or

Manufactured And Sold Only By

DEPT. SND 24 CRITERION MANUFACTURING CO.
331 Church St., Hartford 1, Connecticut

money order today!

it can be equalled in any
way. The oculars are
excellent, and the entire
instrument shows careful
workmanship. How you do
it is beyond me.

—G. N. JOHNSTONE,
Albuguerque, N. M




