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Versatile Plastics for Future

More rugged and versatile chemicals, rubbers and
plastics result from stereo-chemistry which involves rearranging
and linking molecules into chains.

By PETER CARTER

RESEARCH CHEMISTS are talking more
about “stereo,” but they are not concerned
with phonographs or phonograph records.

The subject of their conversations is
stereo-chemical research, the source of a
more rugged and more versatile breed of
plastics, rubbers and chemicals.

From stereo-chemistry may come lighter,
stronger components for missiles and space
vehicles and automobile bodies that are
more rugged pound for pound than those
in current use.

It is also viewed as the source of plastics
that will have as great an impact on the
construction industry as man-made fibers
have had on the textile industry during the
last 20 years. Homes constructed with plas-
tic girders, walls and plumbing are a pos-
sibility of the future.

Plastics that owe their origin to stereo-
chemical research already are competing in
the market place with products made from
conventional wood, steel and ceramic mate-
rials. The hundreds of products range from
dishes for the home to hawsers for large
ocean-going vessels.

As scientists look into the future, they see
the list of end products continuing to grow.
On an experimental basis, housings for
washing machines and refrigerators have
been molded from the new plastics.

Through stero-chemistry, plastics and
some other synthetics, including synthetic
rubber, can be tailor-made to meet the re-
quirements of a particular application. This
valuable new tool can be used to build in
desirable product qualities, such as clarity,
resistance to high temperatures, toughness
and rigidity.

Millions of dollars each year are being
spent for exploratory and applied research
that will blaze new frontiers in stereo-
chemistry. Much of the research work has
to do with catalysts, substances which help
promote chemical reactions.

For example, specialists in stereo-chemistry
at Esso Research and Engineering Company
have analyzed and tested more than 500 dif-
ferent catalyst combinations. They expect
to try out hundreds more during the next
few years.

Many other companies in the fields of
chemicals, rubber and petroleum are active
in stereo-chemical research. A representative
cross-section of leading names would in-
clude Du Pont, Hercules Powder, Monte-
catini, Firestone and Phillips Petroleum.

Stereo-chemistry is part of a broad area
of technology that deals with the arrange-
ment in space of the various atoms in mole-
cules. It is possible, for example, to link
small molecules in a chain to make a giant

molecule. This process is called polymeriza-
tion and the end products are known as
polymers. The plastics polyethylene and
polypropylene are examples of polymers.
They are made from the gases ethylene and
propylene which are among the products
of petroleum refining operations.

In a stereochemical reaction, the new
giant molecular chain builds up with regu-
larity and precision. Each link or repeating
unit of the chain has the same composition
and three-dimensional structure. Such po-
lymers are called stereo-specific, hence the
name stereo-chemistry.

One of the keys achieving this precise
molecular order is a family of catalysts con-
taining certain metallic compounds, usually
titanium and aluminum. Great impetus was
given to stereochemical research in 1954
when the work of Dr. Carl Zeigler of Ger-
many in polymerizing ethylene with metal-
lic type catalysts became known. During
the past five years, many advances have
been made in this country and abroad.

The qualities of a giant polymer can
vary widely depending on its molecular

structure. For example, polypropylene turns
out to be formless, flexible and of limited
usefulness if its molecular structure is al-
lowed to build up in a random, unordered
way. However, it becomes a tough, rigid
and crystalline plastic if the polymer build-
up is specific, well-ordered and carefully
controlled.

Similarly, seven different types of poly-
mers can be made from butadiene, another
hydrocarbon gas, simply changing the type
of catalyst complex used. The different
polymers range from hard resins to liquid
chemicals.

Much evidence has been gathered to ex-
plain how a catalyst gets its job done in a
stereochemical reaction. One theory holds
that the catalyst acts as guide and shaper
for the smaller molecules. The new giant
molecular chain grows from the surface of
the catalyst in a manner that is comparable
in principle to cake icing extruding from a
pastry tube in a constantly recurring, spe-
cific pattern.

But the chemical researchers are far from
satisfied with the amount of knowledge so
far accumulated in this field. They would
like to know a great deal more about the
“hows” and “whys” of stereochemical re-
actions so that even tighter control can be
gained over molecular structures.

The proving of a stereo-chemical reaction

PLASTIC STRANDS PROCESSED—Thin strands of polypropylene are
examined at the Esso Research Cemter in Linden, N. ]J. The strands are
extruded and then passed through an oven where they are heated and
stretched. This tends to line up molecules and increase strength and tough-
ness of the material. Strands such as these can be used as fibers in a number
of useful products, including ropes, webbing for lawn furniture and auto-
mobile seat covers. Research in stereo-chemistry has enabled the develop-
ment of a polypropylene plastic that combines the advamtages of bigh
strength, bigh rigidity, lightness, resilience and bardness.
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in the laboratory is only the beginning of
the research and development story. A
thousand engineering headaches must still
be encountered in coming up with a full-
scale commercial process that will be eco-
nomical and efficient.

Are oroner molecular weights being ob-
tained? Can the correct polymerization rate
be maintained? Is there a fouling problem
in the reactor? Are traces of catalyst finding
their way into the product?

These and many other questions must
be answered. Often a catalyst that worked
well in the laboratory will have to be
thoroughly revised before it will work well
on an around-theclock basis in a big petro-
chemical plant.

However, problems—from basic reseach
to engineering headaches involved in de-
signing a continuous process—are being
solved, and technical men are confident that
important progress will continue to be
made in stereo-chemistry.

As one Esso Research chemist put it:
“The more research we do, the more con-
vinced we become that the horizons are
virtually limitless.”

The examples given in the following list
of major plastic types are illustrative of the
principal kinds of materials included in
each type. The examples are not compre-
hensive. In some cases, a complete list
would involve hundreds of different types
of materials.

Cellulose Plastics: cellulose acetate, nitro
cellulose.

Formaldehyde-Containing Resins: phe-
nolics, urea, melamine, polyformaldehyde.

Polyester Resins: Dacron and numerous
compounds for laminate use.

Polyolefins: Polyethylene, polypropylene,
polystyrene.

Vinyl Resins: polyvinyl chlorides, poly-
vinyl acetate, polyvinyl alcohol, acrylic
polymers.

Polyamides: Nylon 66, Nylon 6.
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—(uestions—

ASTRONOMY—What
finding water
Venus? p. 395.

is the significance of

vapor in the atmosphere of

GEOPHYSICS—What is the extent of the inner
radiation belt surrounding the earth? p. 399.

MEDICINE—How many persons die annually
from lockjaw compared with the polio fatali-
ties? p. 400.

PHYSICS—What is the lifetime for hyper-
nuclei? p. 394.
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GET READY FOR THE SPACE and SCIENCE ERA! SEE SATELLITES,

AMAZING OPTICAL BUYS

.and OTHER SCIENTIFIC BARGAINS
See the Stars, Moon, Planets Close Up!
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Photographers!
Adapt your camera to this Scope
for excellent Telephoto shots and
fascinating photos of moon!

3” ASTRONOMICAL
REFLECTING TELESCOPE

the
fine qu y

tion and resolution.
matically follow

you 60 to 180

This is an actual phutugmph of the moon, taken
through our Astronomical Telescope by a 17-
year-old student.

Terrific Buy! American Model
OPAGU! PROJECTOR

""" lrnJch\ illustrations up to 3” x

5 332 ” and enlarges them to 4 ft.
\\ule No film or negatives needed.
Projects charts, diagrams, pictures,
photos, lettering in full color or
black-and-white. Operates on 115
volt. A.C. current. G-ft. extension

cord and plug included. Operates
d‘ on G0 watt bulb not included.
- Size 12” x 8” x -4%” wide.

Weight 1 1b.,
with built-in handle.
Stock No. 70,199-Q. . ............ $7.95 Postpaid
NEW! STATIC

ELECTRICITY GENERATOR
Educational and Lots of Fun

2 oz. Plastic case

See a thrilling spark display as
you set off a miniature bolt of
lightning. Absolutely safe and

harmless. Sturdily made—stands
14” high. Turn the handle and
two 9” plastic discs rotate in op-
posite directions. Metal collector
brushes pick up the static elec-
tricity, store it in the Leyden jar
type cundenstr until discharged by
- the jumping spark. Countless tricks
and experiments. 24 page instruc-
tion bmklet included.
rder Stock No. 70,070-Q........ $12.95 Postpaid

ASTRO COMPASS AND STAR FINDER
Govt. Cost $75—Price $14.95 Pstpd.

Determines position of stars quickly.
Shows various celestial coordinates. |
An extremely useful star finder which
can be rotated through 6G0° angles :
along calibrated degree scale. Ias :
single eye Jens with viewing stop, two
it le\els for aligning, tangent screw
with scale for five precision readings,
azimuth scale graduated in two- ll\1.|u i
intervals, adjustable tilting azimuth
scale for angle reference of stars on |
distant_objects. War Surplus. Gov't. 3

cost $70. Instructions, carrying case :
included. [ S
Stock No. 70,200-Q........ Only $14.95 Postpaid

D-STIX CONSTRUCTION KITS
Great Teaching Aid!

Newest, handiest visualizing and dem-
onstration tool for teachers—elemen-
tary, high school or colleue‘ Colored
wood sticks 3% ” thick and *“‘easy-on’’
rubber joints approx. 3/16” diam. fit
together quickly to form all kinds of
simple or complex shapes, structures.
Ideal for teaching mathematics, chemmistry, physies,
design, engineering, architecture, abstract art—or for
developing children’s interest in form and structure.
Work out geometric figures, molecular structures,
structural members, configurations and perspectives,
models of many types. 3-dimensional visualization adds
interest—speeds understanding.  Used by professional

ice, Inc.; p. 395, General Electric Company;
p. 397, National Bureau of Standards; p. 399,
Du Pont Company; p. 402, Esso Research and
p. 408,

Engineering Company; Irwin Cor-

poration.

planners, designers, architects. Money-back mmmntee
Stock No. 70,209-Q (230 s) ..... $3.00 Pstpd.
Stock No. 70,21 ()-8 (370 pos.) ..... $5.00 Pllpd
Stock No. 70,211-Q (452 pes.) .. ... $7.00 Pstpd.
INSTRUCTION BOOKLETS Price
Stock No. Pstpd.

How to Built Projectors....... 301 l-s 30¢
Homebuilt Telescopes ......... 40¢
All About Telephoto Lenses. .. .. 60¢
Ultra Close-Up Photography. ... 2 60¢
Infra-red Light and Its Uses.... 90 Q 75¢
llmnemude Stereo-Adapters . ... 2 30¢
He e Stereo-Viewers 30¢
Time in AStronomy. .......... 60¢
WITH OPTICS. 50¢

The Camera Lucida 20¢
Photography \nth )rour Teles 25¢
How to use 60¢

( Includes dlrccllmh on how to take
photographs thru your telescope)

Alll:ll."‘t' STAR CHART plus 272 page “HAN

Famous Mt. Palomar-Type

60 to 180 Power—An Unusual Buy!

You'll see the Rings of Saturn, the fascinating planet Mars, huge craters on
Star Clusters, Moons of Jupiter in detail.
American-made telescope engineered and built for clear defini-
Equatorial mount with lock on both axes—you auto-
stars across
4 diameter high-speed 3/10 mirror.
comes equipped with a 60X eyepiece and a mounted Balow Lens,
powers.
Optical Finder Telescope,
hardwood portable tripod.

FREE with Scope: V.
OF HEAVENS" pl
Stock No. 85,050-Q

Galaxies! This is a

Aluminized and overcoated 3”
Each mirror Focault tested. Telescope
giving
Accessory eyepieces available for higher powers. An
always so essential, is also included. Sturdy,

DBOOK
OW TO USE YOUR TELESCOPE" BOOK.
$29.95 Postpaid

the heavens.

ORDER BY STOCK NUMBER .SEND CNECK OR MONEY ORDER .

EDMUND SCIENTIFIC CO.,BARRINGTON, N.)J.

4" -ASTRONOMICAL TELESCOPE
\lt l'ulnnmr type! Up to, 255 Power. A fine
or Tel with real Equa-

t,nrml \lount and Tripod and 6X Finder.

Aluminum tube 4 % ” dia. mirror, rack and
pinion focusing eye-piece holder. 2 eyepieces and
mounted Barlow Lens for 40X, 90X, 120X and

255X. Low cost accessory eyepiece u\ullabk fnr
higher powers. anpnnu: \\Elﬁh', :uwkrn\ 25 "REE
with Scope: Valuabl e RT plm 2 na pglgg

“HANDBOOK OF !NS" _plus “HO

USE YOUR TEL scor!”

‘sucu No" 85, ooe-o. complete S1C 50 f.0.b. Barring-
on

Same Telescope as above but equipped with Electric
Clock Drive—Stock No. 85,094-Q, $111.50 F.0.B.
Barrington, N. J.

"EASY-CARRY" SLIDE PROJECTOR

Ideal for travel or occasional use.
PROJECT and SHOW 2x2 35mm
slides or 35mm_film strips, single or
double frame. No cumbersome equip-
ment to lug. 100-watt, 120-volt Pro-
Jecmr folds to 2 % ” wide, 4% ” h‘gvh
41%” long. Opens to 8” long. t.
less than 3 Ib.
with SOmm focal length.
leatherette carrying case. 6’ cord included.

Stock No. 70,232-Q............ $22.95 postpald

3.5 lens
Plastic

3-element f.

STEREO MICROSCOPE

Over 50% Saving. Up to 3”
Working Distance — Erect Image
Wide 3 Dimensional Field.
Used for inspections, counting,
checking, assembling, dissecting.

sets of objectives on rotating
turret. Standard pair of wide field
10X Kellner Eyepieces give you
23 power and 40 power. Helical
rack and pinion focusing. TEN-

DAY TRIAL!
Order Stock No. 85,056-Q

......... $99.50 f.0.b. Igr_r_lmon, N. J.
; EDMUND IS NO

HE

LEARNING AND

AID 8! See ()ﬂ’enng Below—Plus
Dozens More in

Flthh CATALOG

Play T New Game — MATH
llu.v H(I:h. .e. the l-‘lun-\\'ay to
v Skill!

f.ncmnung z.nmeﬂ in one! Great
Increases skill at addition,
multiplication, division. Includes Dial and
Spinner, Numbered Cards, Plastic Tokens, etc.—also
rules and directions.

Stock No. 70,204-Q. .. .........: $3.00 postpaid

NEW BINOCULAR-TO-CAMERA HOLDER

For Excmn Tole hoto Pictures

: “III Fit Any Camera
! Bring distant ohlect.s times
i nearer with a nm. cam-
r and_our

NEW B CULAR-TO-
CAMERA ll()l DER.

hlucnur upumval E
fun for the whole family.

subtraction,

Ideal
for long-range shots of wild
life, ﬂ)%nu birds, nests, etc.
Camera and_binoculars at-
tach easily. Use any binocu-
r—any camera, still or movie. Take
Full directions for making

lnr or monocula
collorl or black and white,
telephotos.

Stock No. 70,223-Q............ $11.50 Postpald

FREE CATALOG-Q
128 Pages! Over 1000 !argomsl

America’s No. 1 source of supply for
science experiments, hobbyists. Com-
plete line of Astronomical Telescone
parts and assembled Telescopes. Also
huge selection of lenses, prisms, war
surplus optical instruments, parts and
accessories . . Telescopes, microscopes,
satellite scopes, binoculars, infra-red
sniper-scopes . items for making
‘Science Fair’’ projects, math learn-
ing and teaching aids.

Raouut ca
Order by Biock Nowe-gond Check
Slt.lsuct.lon Guarln

SATISFACTION GUARANTEID®



