250

TECHNOLOGY

Science News LeTTER for April 17, 1954

Riches From Sugar Cane

Bagasse is what is left when sugar is extracted from
cane. Valuable as a raw material for paper and wall board,
its chemicals help make dynamite and other industrial products.

By WATSON DAVIS

» IT TAKES almost 50 billion pounds
of cane sugar to help satisfy the world’s
sweet tooth. Thousands upon thousands of
acres of tropical and semi-tropical land are
planted each year to sugar cane in various
parts of the world.

Half of this great crop used to be waste.
The stalks of the cane, when squeezed dry
of their sweet burden, were burned or left
to rot.

But now what was once almost a nuisance
is proving to be a source of riches. Tons
upon tons of cane residue, called bagasse, are
being used industrially for a variety of
astounding products. The supply of bagasse
is immense. For every pound of sugar pro-
duced, there is about a pound of bagasse
available.

Wall board was the first large-scale prod-
uct made from bagasse. Tests have shown
that sugar cane waste can be used as raw
material for paper for newspapers, and even
more finished papers, replacing spruce and
other woods.

However, in addition to the strong fibers
and absorbent pith of bagasse, there are in
it valuable chemical substances that are a
challenge to the industrial chemist. Already
a variety of products ranging from filler for
dynamite to plastic for phonograph records
have been produced.

The U. S. Department of Agriculture esti-
mates that in 1951, 24,079,000 short tons
of cane sugar were produced around the
world. (One short ton equals 2,000 pounds.)

Sugar Now Primary Product

That year in the continental United States,
some 419,000 tons of cane sugar were pro-
duced, mostly in Louisiana and Florida.
The U. S. and dependencies — Hawaii,
Puerto Rico and the Virgin Islands—to-
gether produced 2,811,000 tons of cane sugar
in 1951.

This astounding quantity of cane sugar—
almost 50 billion pounds in a single year
throughout the world—all comes from the
sweet juices stored in the pithy interior of
sugar cane. When it is ripened in the warm
sun of the lower latitudes and its pith is
turgid from sugar-laden juices, the cane is
cut close to the ground, collected and hauled
to a processing station. There the cane is
ground to squeeze out the juices, which are
then collected and carried away for further
processing into crystalline sugar.

There remains after extraction of the
juices a tremendous quantity of ground-up
cane—fiber and pith—as a by-product. When

excess moisture is removed by drying, this
cane residue, called bagasse, weighs about
the same or somewhat more than the sugar
extracted from the whole cane. “Bone-dry”
bagasse on hand throughout the world from
cane sugar production in 1951 has been esti-
mated at 24,793,000 tons.

In the continental United States, some
615,000 tons of bone-dry bagasse resulted
from the 1951 cane crop, while the figure
was 3,127,000 tons for the U. S. and depend-
encies together. Cuba, the chief source of
sugar for the United States, produced 7,964,
000 tons of raw cane sugar in 1951, with an
estimated 8,000,000 tons of bagasse as by-
product.

The spectacle of such massive amounts of
potentially valuable raw material, with its
strong fibers, absorbent pith, composed of
valuable chemical substances, has been a
source of hope for increased revenue for
the sugar producer and processer.

While the major tonnage of bagasse today
still is used only to stoke the furnaces of
sugar plants, more and more of it is being
used in bold manufacutring ventures.

Two principal kinds of tissue make up
the bagasse—hard, strong fibers that form

the outer covering and support of the cane,
and the soft inner pith.

The pith, or parenchyma, represents the
broken walls of the living cells in which the
sugar-laden juices were stored. Chemically,
the pith is made up very similarly to the
fiber portion of bagasse, but the pith lacks a
fibrous structure and strength.

The sturdy bagasse fibers have been found
excellent for the manufacture of many kinds
of paper and wall board, and in some paper-
making processes the pith need not be re-
moved. But for many purposes, pith must
be separated from fiber for the best product.

In the manufacture of crystalline sugar
from cane juices, there is left a residue of
thick, sweet, dark-colored liquid—“black
strap” molasses, or treacle. This by-product,
in terms of nutritional value, makes an ex-
cellent supplementary feed for livestock, but
it is difficult to ship and although animals
like it, it is not easy to feed in liquid form.
It is used to make cattle eat unpalatable
feeds.

Bagasse has about the same food qualities
as fair grade prairie hay, but it becomes
palatable when it is soaked in blackstrap
molasses. Cattle feed is made using ground
whole bagasse, blackstrap and urea slightly
dried. This gives a solid, easily-transport-
able supplementary feed that is relished by
livestock.

Bagasse, with its long, strong fibers, its
ready availability and its comparatively low

THIS IS BAGASSE—The skeletal material of sugar cane, which promises
to be an important raw material for newsprint and chemicals in the future,
is shown in this photograph.
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cost, has long been eyed as an excellent and
logical source of raw material for the manu-
facture of paper. One proposed process for
making paper from bagasse dates back to
1838, and the Baltimore Advocate was
printed on bagasse paper in 1856.

Since 1938, commercial ventures in the
production of bagasse paper-making ma-
terial have been successfully undertaken in
England, Formosa, the Philippines, Peru,
Argentina, Colombia, Brazil and India. Re-
search is going on in the Dominican Repub-
lic at present towards bagasse paper pro-
duction. In the United States, the Valite
Corporation in Louisiana, when it gets into
full production, is expected to turn out 50
tons of newsprint a day; limited production
is already under way there.

Wall Board Industry Oldest

Approximately 2,000,000 square feet of
insulating and wall board products are
manufactured from bagasse every day in the
continental United States. This represents
the oldest successful and profitable industrial
utilization of bagasse in this country. One
concern, the Celotex Corporation, has been
manufacturing insulating and wall board
from bagasse as building materials for over
thirty years. Similar building materials have
been made in Hawaii, Australia, Cuba,
England and Formosa.

In the production of board, bagasse is
cooked in water or dilute chemicals to soften
the fibers and make them more flexible.
The treated fibers are cut into the desired
length and thickness, suspended in water,
then felted continuously into a thick mat.
The wet mat is rolled through a press that
squeezes out excess water.

If insulating board is to be made, the
pressed sheet of matted fibers is dried out
in a tunnel drier, so that air spaces run
through the maze of fibers to furnish insula-
tion. To make hardboard products, the
matted fibers are packed hard together be-
tween heated plates of a hydraulic press.
At present, this use of bagasse as boarding
accounts for the major part of bagasse used
industrially in the United States.

Fine particles of pith separated from
bagasse in the production of pith-free fiber
are used as a filler in low-density, permis-
sible-dynamite explosives. ~ Preferable to
wood flour, bagasse pith has become a
standard material for this task.

On the farm and garden, macerated
bagasse has found wide application as
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chicken litter and limited use as a mulch
material.

Bagasse is more than an ideal source of
useful fiber. It is a natural source of cer-
tain chemicals used in the manufacture of
industrial resins. These chemicals—formal-
dehyde, furfuraldehyde and various ketones
—react with phenols and similar chemicals
to make resins, important elements of the
plastics industry.

Much of the original research on using
bagasse, and other fibrous material such as
corn stalks, as a source of plastic materials
was done by scientists of the U. S. Depart-
ment of Agriculture. The first practical
commercial plastic molding compound was
produced in 1941 by the Valite Corporation,
two years after that company started out
on the basis of the Agriculture Department’s
discoveries. The firm has since developed
scores of resin products for bagasse.

Under the basic Valite process, means
have been found to decompose bagasse into
constituent chemicals while reacting them
simultaneously with phenol, under heat and
pressure. In the course of a very few
minutes, there results from this mixture the
formation of resins of a plastic type.

Two Kinds of Resin

In a typical case, bagasse and necessary
chemical reagents are placed into a large, re-
volving pressure cooker, where digestion
of the bagasse begins under high pressure.
Soon the contents of the pressure cooker
change into a black, resinous, sticky mass,
bearing no resemblance to bagasse.

Digestion is continued for different
lengths of time, depending on the type of
final product desired. The resulting resin
is treated further after removal from the
pressure cooker to make it thermoplastic
or thermosetting.

After this treatment, the resin is poured
onto large, slowly revolving steel drums
where it hardens into a brittle layer. Sharp
knifelike blades chip the hardened resin
off in the form of black flakes.

These are flakes of a thermoplastic resin.
Under heat and pressure, thermoplastic
resins can be melted and reformed into al-
most any shape desired. Much is used for
the making of phonograph records.

Bagasse resins were first developed for
use in records during World War II, when
the usual shellac constituent became al-
most impossible to obtain. Since then,
bagasse resins have become a staple ma-
terial in the manufacture of a large per-
centage of records.

The possibilities of bagasse-derived prod-
ucts will increase with research. One day
sugar cane may be grown primarily for
bagasse, with sugar the “by-product.”

Science Service has prepared a kit contain-
ing specimens of sugar cane bagasse, resin
flakes, bagasse newsprint and a sample of
a newspaper printed on bagasse newsprint.
There are also samples of thermosetting
resin and thermoplastic resin. The Sugar
Cane Bagasse kits are available at 75 cents
each at Science Service, 1719 N St., N.W.,
Washington 6, D. C.
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Practical
Taxidermy

JOHN W. MOYER

Chicago Natural History
Museum

LATEST METHODS for
birds, mammals, and reptiles. Step-by-step
instructions, complete with photographs and
detailed drawings, demonstrate the prepara-
tion of life-like specimens, game heads, and
fur rugs with only modest equipment. Ex-
plains modern museum techniques; covers
field collecting, tanning, tools and materials;
includes a history of taxidermy. “Most com-
plete book of its kind in many years’—
JAMES L. CLARK, American Museum of Nat-
ural History. “Clear and concise book . . .
a valuable guide.”—SCIENCE NEWS LETTER.

101 ills., $3

mounting fish,

Ways of Mammals

e In Fact and Fancy
CLIFFORD B. MOORE

Forest Park ‘Museum (Mass.)

FOR EVERYONE with an interest in ani-
mals, here are the facts—in contrast to the
myths and superstitions—about the world of
mammals. From domestic animals to beasts
of the jungle, this book describes the often
misunderstood habits of many kinds of mam-
mals, based on observations by noted zoolo-
gists. Includes several sections by author-
ities on particular aspects of animal behavior.
“Sprightly . . . emtertaining . . . source of
sound and authentic information.”—LEE S.
CRANDALL, General Curator Emeritus, New
York Zoological Park, in “Animal King-
dom.” $3.50

Wildlife in Alaska

A. STARKER LEOPOLD

University of California; and

F. FRASER DARLING

University of Edinburgh

A TIMELY report, by two eminent conserva-
tionists, on the state of wildlife—particularly
caribou, moose, and reindeer—in one of the
last unspoiled regions of the world. Dis-
cusses the impact of human settlement upon
wildlife habitat, big game in the Alaskan
economy, and the utilization of the great
horned animals as a recreational resource in
light of present and future land use. Exam-
ines the broad ecological problems; stresses
opportunities for far-sighted planning. Spon-
sored by The Conservation Foundation and
N. Y. Zoological Society. 22 ills., $2.75

At your bookstore or from
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