6 r~YYelffiilily 11511

S. D. KIRKPATRICK .o Editor
JAMES A. LEE Managing Editor
THEODORE R. OLIVE...Associate Editor
HENRY M. BATTERS Market Editor
JOHN R. CALLAIIAM.. Assistant Editor
1TORMAN G. FARQUH AR .#jiij(ant Editor
LESTER B. POPE Assistant Editor

EDITORIAL REPRESENTATIVES
E. S. STATELER.. Chicago
R. S. McBRIDE.. Washington

EARLE MAULDIN . Atlanta
M. A, WILLIAMSON ...ccccovvviiinnns Publisher
DISTRICT MANAGERS

E. H. BEDELL .New York

R. G. FREDERICK .New York

FRED GRANT. ..o . Cleveland
L. A. CUNNINGHAM ...cccoeeni. Chicago
W. D. BOYD .o Boston
J. R. VAN ARSDALE Philadelphia

Published monthly. Price 35 cents per copy.
Publication office, 99-129 North Broadway,
Albany 1, N. Y. Address communications
about subscriptions to Director of Circula-
tion, Cliem. & Met.,, 330 West 42nd St.,
New York 18, N. Y. Subscription rates:
United States, Mexico, Central and South
American Countries, $3 per year, $4 for
two years, $5 for three years. Canada $3.50
per year, $5 for two years, $6 for three
years (payable in Canadian funds). Great
Britain and British Possessions, 30 shillings
per year, 60 shillings for three years. All
other countries, $5 per year, $10 for three
years. Entered as second class matter Sep-
tember 3, 1936, at Post Office at Albany,
N. Y., U. S. A, under act of March 3,
1879. Contents copyrighted, 1944 by Mec-
Graw-Hill Publishing Company, Inc. Branch
offices: 520 North Michigan Avenue, Chicago
11; 68 Post Street, San Francisco 4; Ald-
wych House, Aldwych, London, W. C. 2;
W ashington 4; Philadelphia 2; Cleveland 15;
Detroit 2; St. Louis 8; Boston 16; Los
Angeles 13; Atlanta 3.

Return Postage Guaranteed

McGRAW-IIILL PUBLISHING CO.,

JAMES H. McGRAW
Founder and Honorary Chairman

Publication Office
99-129 North Broadway, Albany 1, N. Y.

Editorial and Executive Offices
330 West 42nd Street, New York 18, N. Y.

JAMES H. McGRAW, Jr President

HOWARD EHRLICII N
Executive Vice-President

MASON BRITTON ..Vice-President
CURTIS W. McGRAW.. Treasurer
J. A. GERARD i Secretary

J. E. BLACKBURN, Jr.
Director of Circulation

Member A.B.P. Member A.B.C.
Cable Address McGRAWHILL, New York
(Price of this issue, one dollar per copy)

FEBRUARY

In this Issue oo

For Men in UnNifOrm .

EDITORIAL FOREWORD

Twenty-First Annual Review and FOrecast....iieninciennecenne

A CUEM. & MET. REPORT
CHEMICAL ENCINEERINC YESTERDAY, TODAY AND TOMORROW
EDUCATION COMES FIRST IN POSTWAR PLANNING

1944

umb«r 2

A PN

<y

A SYMPOSIUM BY 15 PROMINENT EDUCATORS

POSTWAR OPPORTUNITIES IN CHEMICAL PROCESS INDUSTRIES.
A SYMPOSIUM BY 22 TECHNICAL EXECUTIVES

i POSTWAR OPPORTUNITIES IN CONSULTING AND PROFESSIONAL WORK ....

., A SYMPOSIUM BY 7 INDUSTRIAL CONSULTANTS

commodity REVIEWS

IAcids &Sulphur. 111 Plastics ... 117 Naval Stores
«Hkalis ... 112 Solvents .......... 118 Fats & Oils..
Fertilizers Organics .. ... 120 Consumption
Rubber 116 Rayon ... 122 Census Data

Reconverting Alcohol Production From Wartime Raw Materials.
(By E. W. HAYWOOD. C. L. EMERSON, JR. and W. M. DAVIS

Amazon Basin as a Source of Rubber
By JAMES A. LEE

Alumina From Alunite....
Fibrous Glass Used in Packing Alcohol Columns......ceeee..e.

Design of Systems for Conveying Pneumatically..............
By WILBUR C. HUDSON

Country’s Largest Spray Dryer Producing Resin Powders
Cliem. & Met. Plant NoteboOoK. ...,

Slvrene by DOW Process......ene.
A CIIEM. & MET. PICTURED FLOWSHEET

123
125
127
129

\v

.135

W atching W ashington ... 84 Convention Paper Abstracts
Process Equipment News 156 Foreign Literature Abstracts-—-.
New Products and Materials 167 Chem. & Met. Bookshelf..
Chemical Engineering News 175 Government Publications
News From Abroad...... 182 Manufacturers’ Pubucations
R eaders’ Views and Comments... 189 Chemical Economics
Names in the News... 193 Production and Consumption
Industrial Notes ... 198 Current Prices
From the Log of Experience 201 New Construction

An index to advertisers will be found on pace 432

140
143
144
147* ~
152

154
160




Great

CRUSHING

Jaw, gyratory, roll & hammer

crushers

for ore & rock.

YouB
You G

WHAT DO YOU WANT WHEN YOU BUY A SIFTER? You want

four things:

1, Low initial cost. 2. High percentage availability.

3. Low maintenance. 4. High product capacity.
Allis-Chalmers' Heavy-Duty Low-Head Gyratory Sifter gives you
all four. This compact, self-contained unit can be installed in

limited space ..

.yet it does a heavy-duty, 24-hour-a-day iob for

you. Because of its gyratory motion and principle of suspension it
requires less power to operate than any other type sifter ... less
maintenance. Full-gyratory motion also gives you unusually large
sifting capacity per square foot of .cloth area. Special side open-
ing facilitates changing of sieves. Initial cost is comparable to
that of any other similar capacity sifter on the market.

If any part of your process includes product control by sifting
will pay you to investigate the Allis-Chalmers
Heavy-Duty Low-Head Gyratory Sifter.

or bolting,

SCREENING

PULVERIZING

Vibrating &rotary screens, wet Cylindrical mills,ballorrod me- Ball, rod & hammer mills

& dry — largest line in U. S. dia, batch or continuous type, coarse to micron size prod
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Complete and unqualified acceptance of carbon dioxide, for
various types of fires, by all the armed forces and leading
industries, is potent proof of the value of this modern pro-
tection against fire. With a definite type of C-O-TWO equip-
ment engineered for most fire risks, enterprising industries
can protect their people, plants and materials against loss of
time and damage to materials. All C-O-TWO fire extinguish-
ing equipment from hand or wheeled portables, hose reel

and systems with fixed piping employ the use of carbon
y piping ploy C-O-TWO is a registered

dioxide gas, the fastest non-damaging fire extinguishing trademark and corporate
B name of this company. C-O-
agent known to man. C-O-TWO smoke detecting systems TW O is inspectedand labeled

by the Underwriters' labora-
tories; approved by Factory
Mutuals, and the Bureau of
Marine Inspection and Navi-
gation. To be safe specify
c-omt'o.

automatically discover fire the instant smoke appears.
C-O-TWO Kills Fire—Saves Lives. It’s Safer—It’s Faster.
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PAUL WOOTON, Chief of McGraw-Hill Washington Bureau

Problems of finding newsprint for February’s extra clay confronts

officials
scarce, scarcer, scarcest .

market

deferred for educational purposes .

Selective Service restricts number of college

. .. Metal, glass and paper packaging materials are relatively
Soybean oil edges into cottonseed oil

men
.. Choice must be made between

men for chemical production and for the Army . . . Grain has been

allotted and molasses purchased for alcohol

results be patentable hereafter?
in aluminum

in balance . .

LEAP DAY CONSTERNATION

NoO better illustration of the short-
age of wood and wood pulp can be found
than the consternation of tire newspaper
publishers and government officials over
the necessity of finding additional news-
print tonnage for the extra day in Febru-
ary of this year. While the government
reports of the amount of pulpwood pro-
duced in 1943 indicate the goal for last
year was met, an unprecedented drive is
being made to increase production a mil-
lion cords this year.

Aim of the present campaign is to in-
crease wood cutting by farmers in their
early spring slack period. The drive to
mobilize the farmers is a coordinated effort
of War Production Board, War Man-
power Commission and War Food Ad-
ministration. Field representatives of
these agencies will assist in putting the
program across. The paper industry and
paper users should know the best or the
worst within 90 days.

MINERALS PROGRAM

Chemical manufacturers dependent
upon the metal and mineral industry for
raw materials now find control of the
mineral program of the War Production
Board in the hands of a new vice chair-
man, A. H. Bunker. At the close of the
year a realignment of WPB topside com-
mands established the new office with con-
trol over all mineral agencies.

At the time of going to press the ap-
pointment of members of Bunker’s staff
had not been announced. It was believed
that at least two deputies would be named
and that there would also be some re-
arrangements within the structure of the
metal divisions under his control. Neither
had a successor been named for Pl. O.
King, director of the Copper Branch who

W ill research

.. 330,000,000 Ib. cutback made
... Chemical production and requirements are nearly
. British and Americans interchange patents.

announced that his resignation would take
effect Feb. 1.

Bunker was formerly the director of
the Aluminum-Magnesium Diyision, where
he was succeeded by his former deputy
Philip D. Wilson. Before joining WPB,
Bunker was executive vice president of the
Lehman Corp. lie has held such im-
portant positions as president of the Carib
Syndicate of U. S. Vanadium Corp.
He was also active in the formation of the
Potash Company of America.

SCARCE, SCARCER, SCARCEST

Tiie relative scarcity of packaging
materials was officially established by
the recent orders M-81 and L-103-b giv-
ing the 1944 quotas for metal and glass
containers. Since all are in short supply,
it is a case of scarce, scarcer, scarcest, with
metal, glass and paper packaging coming
in that order.

A number of items of interest to the
chemical industry have been added to the
list that may be packed in tin this year.
These include: alcohol, flammable clean-
ing fluid, hydraulic brake fluid, movie
films, polishes and waxes, roof coatings,
turpentine, lubricating', oils, motor oils,
putty and caulking compounds, lacquers,
shellacs, liquid disinfectants and fungicides,
varnish removers and some food items.
Aside from the relaxation in the number
of items that can be packed in tin, there
is relatively little change from last year’s
quotas. The same is true of the glass and
metal closure quotas now covered by the
same order, L-103-b.

The limitation orders for glass and metal
containers have been integrated. Certain
products for which glass containers in
gallon and half-gallon sizes have been
allowed previously are now in most cases
restricted to smaller sizes.  Chemical
manufacturers who are again using metal
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e MALCOLM BURTON, Washington Correspondent

for the larger sizes of containers as pro-
vided in the order are referred to the
special provisions of the can order where
the quantity' of glass used for packing
products listed in M-81 is charged against
the tin quotas.

The order which prohibited the use of
new containers of less than 5-gal. capacity
for packaging anti freeze mixtures other
than the ethylene glycol type has been
revoked. Glass containers of more than
lj-gal. capacity may now be used for any
type of anti freeze. Larger sizes of metal
containers may be used for ethylene glycol
antifreeze.

PRIORITY PLANS MODIFIED

Ciianc.es in the chemical industry’s
maintenance, repair and operating.supply
order P-89 made in January are technical
in character and will not affect the chem-
ical producers. The amendment which
was put into effect Jan. 14 increases the
range of action of the administrator of the
order in that applications from producers
can now be handled, which heretofore
would only justify a rating lower than
AA-1. The order previously specified the
assignment of the AA-1 rating after Jan.
1, 1944. A further change deletes para-
graph ¢ of the old order which referred
only to the fourth quarter of 1943.

The producers will continue to use the
same ratings and symbols as they have in
the past. This is in accordance with a
letter of authorization which was mailed
to all producers.

There has been no change in the restric-
tions of P-98 which prohibit the appli-
cation of MRO ratings and symbols
assigned under it "to any order for fabri-
cated parts or equipment having a unit
cost of $500 or more, or to purchase
orders placed during any calendar quarter
for an aggregate amount of aluminum in
any of the forms or shapes constituting
a controlled material in excess of 500
pounds.”

SOY OIL ELBOWS IN

is edging in to take a
larger and larger share of the cottonseed
oil market in spite of the wishes of in-
dustry' and government officials. This is
a direct result of the supply situation.
Authorization for the use of edible oils
for the first quarter of 1944, announced in
early January, showed an increase in the
number of tank cars of soybean oil and a
decrease in the number of tank cars of

Soybean oil
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Available in sizes up to and includ- ¢_J;~ V_j® _
ing 3 horsepower in three different M
speed ranges—3 to 1, 6 to 1 and 9 to 1.

Only with an all-metal drive can you secure the compactness,
simplicity, flexibility and economy that are so advantageous today.

Infinitely variable speed may be secured to any R.P.M.
within the range of the unit. The output speed is in-
creased or decreased by variation of the position of
the ring on the two driving and two driven cones.

THE MASTER ELECTRIC COMPANY « DAYTON, OHIO

Save material and save space with the simple compact,
« integrally built Master Speedrangcr. The all-metal
construction insures greatest possible durability
and freedom from service interruptions.

Available in the vast number
of types that make up the
Master line including the
flanged type as shown, also
gearhead, unibrake, fan-cooled,
explosion-proof, splash-proof,
multi-speed, etc.



other oils—cottonseed, peanut and corn.
This is contrary to the desires of the re-
finers who always demand cottonseed oil
in preference to soybean oil which must
be hydrogenated. The preference for cot-
tonseed oil is particularly great at this
time since hydrogenation facilities are
taxed to the limit of their capacity. This
is probably the underlying reason why
quotas for margarine producers have not
been raised from their present level of
167 percent of the base period.

The number of cars authorized for use
in the first quarter of 1944 is approxi-
mately 1,100 less than was authorized for
the last quarter of 1943. No inference
can be drawn from this since the action
was based on the formal application of
the users received at FDA prior to Jan. 1.

Oil refiners, shortening and margarine
manufacturers will not only have to get
along with less cottonseed oil, but corn
oil and peanut oil as well. For months,
crop reports have shown a steady decline
in the supply of peanuts available for
crushing. This decline has been variously
attributed to increased feeding of peanuts
and to the increased manufacture of pea-
nut butter to bolster the short supply of
spreads. The short corn supply has been
the subject of discussion for months.

STUDENT DEFERMENTS

A January ruling of Selective Sendee,
which becomes effective Feb. 15, restricts
the number of college students deferred
for educational reasons. Only 10,000 men
may be so deferred in the groups includ-
ing students of chemistry, all engineering,
physics, geology, and geophysics. The se-
lection of individuals so deferred will be
made by' National Roster approval of ap-
plications' from the colleges. Quotas will
be set up by professions, and by "other
criteria to insure equitable distribution. A
somewhat comparable plan applies to
medical and medical science students.
Further deferments for general educational
reasons are practically terminated by this
ruling. Only the boys who expect to
graduate by July 1 of this year can now
expect further delay in military call on
educational grounds. W hat will happen to
these 10,000 students as soon as they
graduate isn’t much of a puzzle at the
present stage of affairs, for a recent ruling
has eliminated, except in very special
cases, all occupational deferments of
men between the ages of 18 to 22. These
are reasons to believe, according to some
reports, that: the “very special cases” will
be non-existent in actual practice. There
arc also some reasons to believe that the
no-deferment rating may be upped to in-
clude all men under 26 years of age. Such
a change would, of course, strike hard at
tlje engineering, research, and scientific
personnel of industries now turning out
war goods. One very large engineering
concern, devoted entirelv» to war work
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and a leader in new developments in its
field, can prove that 35 percent of all its
technical personnel is less than 26 years
old.

MANPOWER SHORTAGE

M anpower shortages in the chemical
industry are expected to continue in spite
of WMC’s revised estimate that 600,000
fewer men need be added to the national
labor force by July 1. Requirements of
the armed services and industry for the
first half of 1944 remain huge in view of
the available manpower supply. The low-
ering of labor requirements actually is in
no small part a paper saving brought about
by the deflation of manufacturers’ require-
ments. It is also the result of some actual
cutbacks in the munitions program re-
sulting from changes in high strategy.

The chemical manufacturer may be
faced with a relatively more severe prob-
lem in the months immediately ahead
than at anytime in the past because de-
mands of Selective Service must now
largely be met by pre-Pearl Harbor fathers.
These men now represent the backbone of
the production organization. They are the
sergeants and corporals of the industry.
The situation seems to be approaching
when the choice must be made between
chemical production and men for the
Army.

There is no help in sight from the can-
cellation of war contracts on a major scale.
Overall industrial activity is scheduled to
go up in 1944. There is some possibility
of better utilization of labor easing the
situation locally. This will be brought
about by closing plants in the worst short-
age areas when cutbacks are made and by
closing the least efficient operations when
there is opportunity to make such choice.

TECHNICALLY TRAINED MEN

Process industries continue to find
grave difficulty in getting technically
trained men for control or development
work, and experienced skilled operators
arc also practically unavailable through
U. S. Employment Service. Nevertheless,
Washington insists that the first move in
searching for such men should be to ap-
ply to a local U.S.E.S. office to sec whether
there are eligibles registered there.

GRAIN ALLOTTED FOR ALCOHOL

It is expected by War Food Adminis-
tration that 170 million bushels of grain
will be -»required for industrial alcohol
manufacture in the United States during
1944. This allotment was determined on
the assumption that the bulk of the
Cubaj} molasses could be purchased for
alcohol manufacture, a result reported
simultaneously with the announcement of
the grain plan.

Wi ith the grain now assigned to alcohol
production it is expected that about two-
thirds of the 1944 output of industrial
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alcohol will come from that source. How-
ever, it is hoped that some further cut-
back in edible grain assigned can be made
during the spring or summer. Such re-
duction in demand for grain can come
from an)’ one of three causes. The Carib-
bean area may supply more molasses; a
little more alcohol may be made from pe-
troleum refinery gases; or some significant
development of alcohol from wood sugar
may be possible. However, this last pos-
sibility can hardly be realized in time to
affect 1944 business significantly.

MOLASSES PURCHASE MADE

alcohol production near the
Eastern Seaboard, a large quantity of in-
vert molasses will be brought from Cuba
beginning at once. The State Depart-
ment has negotiated an agreement with a
committee representing the Cuban indus-
try by which 800,000 tons of fermentable
sugar in invert molasses will be trans-
ported to the United States.

This molasses is purchased for govern-
ment alcohol manufacture at 2.5c. per Ib.
of contained fermentable sugar. This
price is approximately half-way between
the original offer of Uncle Sam which was
6¢c. a gal. bid, and the original proposal of
the Cubans which was 18c. a gal. asked.
The pound rate works out to about 14c.
a gal. of ordinary blackstrap.

For

IMPROVED ALCOHOL PROCESS

A process of cooking grain mash which
will reduce labor, save fuel, and minimize
maintenance has been patented by P. A.
Singer of Century' Distilling Co., Peoria,
11 The inventor and his company have
given to the government for the duration
of the war permission to use this process
royalty-free. In announcing this offer to
the Army as an aid to economic alcohol
manufacture, WPB states, "A 50 percent
saving is estimated in maintenance work
and fuel requirements in cooking opera-
tions through the new method of intro-
ducing steam to cook mash.”

AID FOR MARCH 15

The Internal Revenue
is arranging to station its experts at in
dustrial plants to assist employees in mak
ing out their income tax returns. An em-
ployer wishing to arrange for this aid may
consult the public relations officer of the
Bureau in Washington. The purpose is
to reduce loss of time and eliminate em-
ployee confusion as the problems of March
15 are met by millions of individuals in-
experienced in preparing tax returns.

Bureau of

RESEARCH NOT PATENTABLE

W ashington is trying to figure out
whether any research results will be patent-
able from now on, if a decision in mid-
January of the U. S. Circuit Court of
Appeals prevails. That Court stated,

“Routinecring, even by the most highly
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USAGE: TO PROTECT EQUIPMENT,
STRUCTURAL STEEL, EXTERIOR OF ACID
TANKS, FUME HOODS. VENTILATING
DUCTS, ETC., FROM CORROSIVE FUMES,
CONDENSATES, MOISTURE. SALTS, OR
OCCASIONAL SPILLAGE.

Will Not Crack, Craze or "Weather”

‘JWGON Paint is pure Tygon (the

material used to line tanks in which
corrosive acids are made and handled),
liquefied by the addition of solvents. On
evaporation of the solvents, a sturdy,
durable, highly corrosion-resistant film
of chemically pure Tygon remains.

This tough Tygon film is immune to the
attack of most corrosive fumes, resists
moisture, salts, oils or greases. Tygon
paint films are unaffected by air, sun-
light, or other oxidizing elements—show
no tendency to crack, craze, check or
"weather,” even after long exposure.
Tygon films are non-flammable, and
possess excellent dielectric characteristics.

Application is simple: Surfaces should
be free from rust, dirt and grease. The

bper Tygon primer is applied by spray
gun or brush. The primer dries to a
dust-free coating in 35 to 40 minutes.
Tygon top coat can be applied, again
by spray gun or brush, within an hour,
though longer drying is preferable. The
number of Tygon top coats is deter-
mined by the severity of attack to which
the surface will be exposed.

Tygon Paint may be applied to wood,
metal or concrete; may be air dried, or
baked. Formulations include black, white,
clear, as well as a wide range of colors.

Would you like to learn more about
Tygon Paint? Write today. Address The
U. S. Stoneware Company, Akron, Ohio.
In Canada: Chamberlain Engineering,
ttd., Montreal.

A Note About Adhesion: Because of
its chemical composition and structure,
its physical and electrical characteristics,
Tygon paint requires special primers to
bond it effectively to smooth, non-porous
surfaces. Because of restrictions on certain
essential materials, Tygon primers
manufactured between October 1942,
and November 1943 did not retain the
degree of adhesion secured from our
previous primers. However, we are now
shipping Tygon primers of improved
formulation with adhesion characteristics
even superior to those of two years ago.

U. S. S

TYGON FLEXIBLE TUBING

TYGON SHEETINGS FOR SURGICAL AND HOSPITAL USE
TYGON MASKING MATERIALS

TYGON TANK LININGS AND GASKETING MATERIALS
TYGON DIPPING FORMULATIONS * TYGON TAPE

TYGON MOLDED ITEMS ¢ TYGON LIQUID FORMULATIONS
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trained specialists, step by step improve-
ments, the carrying forward of a new and
more extended application of the art, are
not invention.” This opinion was written
by former Anti-Trust Assistant-Attorney-
General Thurman Arnold who now sits
on the Circuit Court bench. It related to
an improvement patent sought by Tele-
type Corp.; but the decision is so phrased
as to have quite general implication and
probably general application.

* The decision makes it clear that Justice
Arnold is seeking to prevent corporations
from getting patents by “experimentation
on a vast scale,” which he reasons “is to
use the patent law to reward capital in-
vestment and create monopolies for cor-
porate organizers instead of men of in-
ventive genius.”

It remains to be seen whether the
Patent Office itself will take notice of
this finding, which presumably will be
appealed to the Supreme Court shortly.

LOCATIONS RESTRICTED

New manufacturing of any com-
modities for civilian purposes must be
kept out of labor-shortage areas to prevent
interference with war production. WPB
has officially announced this policy in
January after struggles with the question
of how  renewed civilian manufacturing
can be authorized.

ALUMINUM CUTBACK AND PLANS

Closing of four pot lines on the last
day of 1943, closing of three more on
Feb. 1 and the voluntary shutdown of
eight small lines by Alcoa represents a
cutback in aluminum production amount-
ing to approximately 330,000,000 Ib. an-
nually. This is about 14 percent of the
domestic  capacity of 2,330,000,000 Ib.
Canadian capacity is about 1,100,000,000
Ib., giving the North American continent
a total capacity in  round figures of
3,330,000,000 Ib. per yr. of primary metal.

The present stockpile of pig aluminum
being built up by the government is 250,-
000,000 Ib. of primary metal and 73,-
000,000 Ib. of secondary metal. This does
not include the rough castings and semi-
finished parts which are “riding on the
line.” The entire stockpile including all
stocks and work in process might amount
to 750 million pounds. Most of this metal
would be remelted if plane production were
to be halted for any reason, and therefore
must be considered as a part of the back-
log of raw material. Total reserves of all
kinds are more than a billion pounds.

In closing the four pot lines on Dec.
31 and the three additional lines a month
later, the War Production Board “killed
two birds with one stone.” In addition
to making a desired cut in the production
-of aluminum ingots, 2,250,000 tons of
coal per yr. will be saved by all cutbacks
which will ease both the fuel situation in
the New York area and the strain on the
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transportation system. Alumina for the
New York plants is shipped from the
Mississippi Valley. Some of this railroad
haul has been eliminated. The very tight
fuel situation in the neighborhood of
New York was disclosed when Solid Fuels
Administrator Ickes announced that 35,000
tons of low-volatile bituminous coal was
being sent to areas within “A-card” driv-
ing distance of the anthracite fields.

MAGNESIUM CONTINUES

No cutback has been made in the pro-
duction of magnesium, although there is
a possibility that some adjustment may be
made by late spring or early summer. At
the present time magnesium is being pro-
duced at a rate slightly in excess of con-
sumption. When the stockpile becomes
large enough, action to curtail production
may be expected. The cutoff may be ex-
pected when the stockpile reaches two
month’s consumption at the then current
rate. This is in keeping with WPB policy
in the case of other metals.

WHERE SHORTAGES EXIST

Chemical production and requirements
are nearly in balance the WPB Chemical
Division has announced through the
monthly allocation of chemicals. There
are a few changes that might need a short
word of explanation.

Copper chemical allocations were down.
This does not indicate a shortage. They
have been undcr allocation for some time
and all requests were granted in the Janu-
ary distribution. Benzene is rapidly be-
coming critical because of the demands of
the aviation gasoline program. Polystyrene
and phcnolics which are dependent upon
benzene as a basic raw material, will be
allocated to the hilt as a result. Cellulose
plastics have been adversely effected by
the depletion of the phthalic plasticizer
stockpiles. Some of the marginal uses will
suffer until non-critical substitutes can be
made available. Paint and ink manufac-
turers have had to take a sharp cut in
their permitted use of chrome pigments.
There is a shortage of bichromate result-
ing from a number of causes of which
one is a lack of labor.

The temporary tightness of butyl alco-
hol is the aftermath of a strike in the plant
of a large producer. The matter has been
settled and is not expected to cause further
trouble. There is a shortage of ketones.
They have been in a bad position for
some months because of shortages of other
chemicals. The present situation is be-
coming cronic. Sulphuric acid is on the
list for the first time. It is being allocated
only on the west coast. Among the many
chemicals in an easier position is chlorine.

HIGH EXPLOSIVES CUT

Closing down of some of the Army’s
high-explosive plants during early January
does not mean that the need for ammuni-
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tion to carry on the war has declined.
Quite the contrary is true. The ammuni-
tion program for 1944 is to be greater
than that of 1943. The real fact of the
matter is that the Army overbuilt and the
closing of explosive plants is merely a re-
alignment of production which will permit
the plants remaining in operation to func-
tion at close to their most efficient rate
rather than to “dog” along as thev have
at much less than capacity production.
Whether the chemical industry will be
able to relieve some of its manpower
shortages by absorbing labor released from
the explosives plants is problematical. The
general indications have been that the
experienced workmen have scattered to
other operations rather than chemical.

BRITISH PATENTS SHARED

For some time there has been an agree-
ment between British and American offi-
cials for interchange of patents important
for any war project of interest to either
ally. The details of the agreement under
which American firms may use British
patents are now fully described in a recent
publication of the Department of State.
That document also makes clear the con-
ditions under which British manufacturers
may use American patents.

HEAT-RESISTANT STEELS

WPB has moved along a broad front to
relax restrictions on manufacture of heat-
resistant steels, and alloy tool steels, and
‘use of electric furnace facilities. The
greater availability of alloying materials
and the expanded electric furnace capacity
of the nation made possible several moves
by WPB, which together make a sweeping
change in the alloy steel picture.

By revoking Direction 1 to Supple-
mentary Order M-21-h and Supplementary
Order M-21-g, WPB removed all restric-
tions on the formulas by which vanadium,
tungsten, molybdenum and nickel alloy
steels and cliromium-nickel alloy iron and
alloy steel were produced. Hereafter, pro-
ducers may use any alloy content they
desire in making these melts.

WPB estimated that by permitting the
free use of alloys in tool steel and consider-
ing the present tonnage of tool steels being
melted monthly, increases in the use of
alloying elements would not exceed five
percent in any case.

RENEGOTIATION COMPLETED

In the middle of January Chemical
Warfare Service announced that it had
completed renegotiation of_all its 1943

contract cases. Whether any of these
cases will be reopened, especially if Con-
gress radically modifies the present law,
remains uncertain. None of the other di-
visions of the War Department is any-
where near through with its 1943 assign-
ments.
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a. has to be

Alone in his “office” in the skies, the navigator makes his observations,
consults his tables, plots his position. Just a line— a simple line— marks the
course. But it has to be right . . . the success of an important' mission, the
return of a bomber and its crew depend on its accuracy.

Columbia chemicals have to be right, too. Frequently they are used in
operations involving the conversionmf raw materials. In other cases they
may enter into only one phase of a complicated manufacturing process, and
pass offwhen their task is completed. But always they must be of a standard
that assures the correct form and quality of the finished product’

This is why Columbia exercises infinite care in supplying chemicals which
conform to the precise needs of its customers.

PITTSBURGH PLATE 'GLAS.S COMPANY
COLUMBIA CHEMICAL DIVISION
GRANT BUILDING, PITTSBURGH (19), PENNSYLVANIA

Chicago Boston ¢ ¢ * St. Louis Pittsburgh * ¢« « New York * « « Cincinnati
¢ Cleveland « - Minneapolis « ¢ « Philadelphia ¢ v <« Chariotfe

COLUMBIA

DEEPEST LIMESTONE MINE in the
world—2323 feet—was sunk last year
by Columbia less than two miles from its
plantat Barberton, Ohio. Among its many
unique features is semi-automatic hqyt-
ing which attains top speed of 2,000 feet
per minute.

THE NATION is facing a highly criti-
cal situation in domestic freight trans-
portation, the O. D. T. warns in a plea
for the cooperation of every shipper. Be
sure your shipping and receiving depart-
ments understand that the handling of
railway equipment with all possible speed
is vitally important to our war effort.

NOW IT CAN BETOLD, .the largest
Chlorine-Caustic Soda plant built as a
single unit east ofthe Rockies—a Defense
Plant Corporation project—is being oper-
ated by Columbia at Natrium, W. Va.

hi Liim
1if D UFIf

A REVISED EDITION of Columbia’s
Products Booklet is now ready for dis-
tribution. A handy reference of products,
grades, package units, uses ofall Columbia
products. Write for free copies,

U

WHEN THE NATION’S rubber
production no longer requires all of
Columbia’s production of SILENE EF,
this extraordinary pigment will find its
way into an amazing variety of products.
To name but a few—apaints, tooth pow-
ders, deodorant creams, face powders.
New uses are being discovered con-
stantly. If you'd like to turn your own
laboratories loose on SILENE EF, data
and samples are available on request.

CHEMICALS

Soda Ash < Caustic Soda <« liquid Chlorine ¢ Sodium Bicarbonate < Silene EF (Hydrated Calcium Silicate) * Calcium Chloride

Soda Briquettes - Modified Sodas ¢ Caustic Ash m Calcium Hypochlorite ' Phosflalce * Calcene (Precipitated Calcium Carbonate)
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I NTERPRETATI

This installment covers orders, rules and
regulations issued by the War Production
Board and the Office of Price Administra-
tion during January, 1944. Copies of each
item interpreted here may be obtained from
the appropriate federal agency.

CARBON TETRACHLORIDE

Carbon tetrachloride, formerly under
limited control, was placed under full allo-
cation on Jan. 15 through issuance of Allo-
cation Order M-363. Deliveries to cus-
tomers ordering 7,000 Ib. or more in any
month must be individually authorized,
while deliveries of less than 7,000 but more
than 700 Ib. per month will be authorized
by certification of end use to distributors.
A certain amount of the product will be
allocated each month to fill orders of less
than 700 Ib. without reference to end use.

CHROME PIGMENTS

On January 21, WPB issued Allocation
Order M-370 placing under complete allo-
cation chromium oxide green and zinc
chromate, while limiting the purchase of
the other chrome pigments (chrome yellow,
chrome green, chrome orange, molylxlatc
chrome orange, hydrated chrome exide) to
25 percent of a user’s aggregate purchase of
these pigments in 1941. Fifty percent of
1941 purchases is allowed to users in the
printing ink industry’, but no additional
supplies are allowed for filling government
orders. These restrictions reflect the in-
creased military uses for chrome pigment
in camouflage and corrosion resistant coat-
ings for metal.

CYANIDE

Allocation Order M-366, issued by
WPB on January 6, establishes restrictions
on deliveries and uses of cyanide, defined
as any grade or mixture of sodium cyanide
or solutions of sodium cyanide containing
20 percent or more of cyanide by weight.
Specific WPB authorization is required
for delivery except in the case of orders
for 1,000 Ib. or less (computed on 96
percent basis) in any month, provided
the purchaser’s inventory will not exceed
200 Ib. (96 percent basis) or a 45 day
supply, whichever is greater.

HARD-FACING MATERIALS

Restrictions on the distribution, sale and
use of hard-facing materials were removed
on Jan. 12 by WPB through revocation
of General Limitation Order L-223, which
controls the wuse of cobalt, chromium,
tungsten, nickel, molybdenum, vanadium
and secondary' aluminum. A year’s opera-
tion under this Order has shown that
relatively small amounts of these alloys
are used in the hard-facing industry.

COAL TAR CEILING EXEMPTIONS

Maximum prices established for coal tar
products by MPR-447 or the General
Maximum Price Regulation may be disre-
garded in the case of sales and deliveries
under participating and barter-type con-
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tracts. A participating contract is defined as
the general contract made by a seller with
a manufacturer of coal tar product deriva-
tives and specifying a base price pending
upward or downward adjustment after the
buyer has realized profits from the deriva-
tives. Bartcr-tvpc contracts are those in
which the seller agrees to exchange coal tar
for fuel oil supplied by the buyer. These
latter contracts require the approval of
OPA and will be permitted only when the
appropriate Federal agency in charge of coal
tar supplies certifies that they are necessary
to promote the production and distribution
of coal tar essential to total supply both as
to volume and quality. The above changes
are contained in amended MPR-447 issued
Jan. 5.

ROTENONE PRICES

OPA revised MPR-298 on Jan. 8 to pro-
vide a price adjustment method for some
manufacturers of rotcnonc who might
otherwise be forced out of business by
frozen low prices. At present, manufactur-
ers are permitted to charge no more than
their March, 1942 ceiling or their 1941
price plus increased costs of material,
whichever was lower. To obtain a price ad-
justment, the seller must show that he can-
not continue to sell at his present maxi-
mum price and that any adjustment
granted will not raise his price above that of
the competitor who might sell to his cus-
tomers in the event he were forced out of
business.

OITICICA OIL

Increased stocks of oil and good pros-
pects for the current nut crop in Brazil
have permitted OPA to suspend restrictions
on oiticica oil by amending Food Distribu-
tion Order No. 31. The amendment,
which became effective on Jan. 1, suspends
until July 1, the provisions of the Order
applying to use and delivery of oiticica oil.
During this period, oiticica oil may be used
for any civilian use within the limits pre-
scribed in Food Distribution Order No: 42
which restricts the use of fats and oils in
general. Manufacturers using more than
1,000 pounds of oiticica oil per month
must certify to their suppliers that they
have reported their previous consumption
to the Bureau of the Census. Suspension of
restrictions also applies to cacahuananche
oil and laceta oil produced from Mexican
tree nuts.

PRP LIQUIDATED

PRP was finally liquidated by WPB
through revocation of Regulations No. 11
and 11A, superseded on July 1, 1943,
Revo-
cation of the regulations does not termi-
nate anv possible continuing liability under
PRP.

P-89 REVISION

Preference Rating Order P-89 was
amended by WPB on January 14 pro-
viding for assignment of individual prefer-
ence ratings and allotment symbols for
application to purchase orders for main-
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tenance, repair and operating supplies, m
place of the blanket rating of AA-1 and the
allotment symbol MRO-P-89, formerly
used by manufacturers operating tinder
this Order.

MISCELLANEOUS ORDERS

Several Allocation Orders were amended
to permit increases in the amount of de-
liveries permitted in any one month with-
out specific authorization by WPB,. ..
M-226 covering diclilorcthyl ether, now
permits exemption of small orders of 550
Ib. or less. . .. M-304 covering adipic acid
and derivatives permits acceptance of or-
ders of 10 Ib. or less. . . . Other increases
included methanol (NT-31) from 54 gal.
(1 drum) to 540 gal. . . . Phosphate plas-
ticizers (M-183) from 100 to 1000 Ib. . . .
Calcium carbide (M-190) from 10 tons to
30 tons. . . . Phthalatc plasticizers (M-203)
from 55 gal. or less of any one kind or 110
gal. or less of different kinds, to 220 gal. or
less of all kinds Consisting of not more than
110 gal. of any one kind of group | plas-
ticizer and not more than 55 gal. of any
one kind of group Il plasticizer.
Furfural (M-224) from 55 gal. to 110 gal.

. . Copper chemicals (M-227) from 1500
Ib. of copper sulphate or not more than
300 Ib. each of copper carbonate, copper
oxide, copper nitrate, copper chloride or
copper cyanide, to 4000 Ib. of copper sul-
phate or not more than 1000 Ib. each of
copper carbonate, copper chloride, copper
cyanide and cupric oxide (no exemptions
for cuprous oxide). Phosphorus
(M-230) from 1000 to 10,000 Ib.
Anhydrous aluminum chloride (M-287)
from 50 Ib. to 600 Ib Potash (M-291)
from 1 ton to 5 tons. . . . Miscellaneous
chemicals (M-340) methyl abietate and
hydrogenated methyl abietate from 450 Ib.
each to 5000 Ib. each. . . . Formaldehyde,
hexamethylcnctetraminc and pentaerythri-
tol (M-25) from 1500 Ib., 100 Ib. and 350-
Ib., to 10,000 Ib. (plus 3000 Ib. or less of
paraformaldehyde), 10,000 Ib. and 100 Ib.,
respectively.

By amendment of MPR 465 on January
5 OPA has provided for compensation to
sellers of installed used vessels (such as un-
derground gasoline and fuel oil storage
tanks) for the original installation cost if it
was in excess of $100, the amount of such
cost to be depreciated at the rate of 5
percent per year for the time elapsed since
installation was made. . . . By amendment
of MPR-188, certain ready mixed interior
and exterior paints with changed formulas
necessitated bv limitation of amounts of
linseed oil used in their production, may
continue to be priced by manufacturers at
present maximum prices as long as the
changes in formulas are necessitated by an
Order of the WPB. . . . Multiwall paper
sacks, now standardized for all government
and many commercial purchases, have been
standardized as to their design, strength
and other factors in the new federal speci-
fication UU-S-48, effective January' 1.
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For Men in Uniform

ust imagine, you men on the home front, that yon arc
J reading this over the shoulder of a chemical engineer
in uniform. Maybe he’s one of your buddies from the
plant or the development laboratory', that bright young
cadet from the chief engineer’s office, or that mighty
promising boy who just had time to change a cap and
gown for Army khaki or Navy blue. Maybe he’s still at
a camp over here, but the chances arc lie’s already in the
South Pacific, in Africa, in Italy, or waiting for the jump-
off from bristling Britain. Wherever he is, we hope we
can reach him with this “Overseas Supplement” to your
twenty-first annual review issue of Chew. & Met.

In a sense this is our answer—and yours, too, we hope
—to some of the questions these fellows are beginning
to write home about. Here’s a typical letter from a young
naval lieutenant whose only address is care of Fleet
Post Office, San Francisco. It comes to us in an advisory
capacity from Editor John R. Kuebler of the The Hexa-
gon of Alpha Chi Sigma, professional chemical fraternity:

“There have been some questions in the minds of
some of us chemical engineering graduates out here in
the war zone which perhaps you can help us clarify".
Most of us finished our full four-year courses, but be-
cause of the war we had no chance to put our education
to the acid test of experience. W e figure this thing will
be over in a few more years and we’re beginning to
wonder about what prospects the postwar chemical
industries are going to offer for us orphaned grads.
W e’ve had plenty of bull ses'sions on this subject, but
because we have no contact with the industrial side of
the war the conclusions we’ve reached may be and
probably are all cock-eyed. Any dope you can relay on
to us will surely be appreciated.” .................

That struck a really sympathetic chord with me.
Twenty-five years ago | was stationed for almost a year
in Paris—much to the envy of some of my A.E.F. buddies
who visualized a continuing round of pleasant diversions
and distractions. The honest truth, however, is that | was

not only homesick, but was actually hungry for industrial
and technical information—of all things! Many an eve-
ning | sneaked away from the Montmartc to browse
through the stacks of the old Bibliotheque at the Sor-
bonne just to read in the chemical journals of what had
been happening in the industries and to the people Id
left behind. My experience, | later found, was not at all
unique. One of the sergeants became the most popular
man in our outfit when we discovered that his folks were
sending him the then weekly copies of a certain publica-
tion that modesty prevents my mentioning here!

Now, unfortunately, we know we can’t send these
bulky magazines to the boys at the various fronts. The
next best thing, it seemed to me, was to get out an air-
mail supplement to old Chew. & Met. and pack it full
of information 01l postwar prospects in the various fields
of chemical engineering. To make certain that these were
not just one man’s opinions, | sent telegrams to fifty
prominent chemical engineers and executives in industry,
in consulting work and in the universities, asking each
for a brief statement on the immediate and long-term
possibilities. Forty-four responded, which shows how
much interest these busy men have in the problems of
providing training and jobs for the men who are now
with the armed forces. Their views, together with a
series of long-trcnd charts on the chemical process indus-
tries, appear in the following pages.

In presenting this to you chemical engineers in uni-
form, it is my privilege to salute you on behalf of these
leaders of our industry and profession. W e envy you your
youth, energy and enthusiasm. You are doing a nasty but
necessary job. We admire your courage and your con-
victions to fight as Americans have always fought for prin-
ciples and institutions that arc dearer than life itself. We
arc not going to let you down.
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If it be true that chemical engineering had its birth in World War I, then it is

equally true that its coming-of-age coincided with the outbreak of the current

conflict.

This greater strength and maturity has stood us in good stead as a

nation because this war, in contrast with all its predecessors, has been fought with-

out any cramping handicaps of shortages of chemical munitions.

Nevertheless this

young and vigorous profession of chemical engineering is not content to rest on

its military laurels. It

looks forward

to greater job-creating achievements as

swords are beaten into plowshares for new chemical engineering industries.

Trrhen World War | ended so

TV abruptly Nov. 11, 1918, there was
both doubt and speculation as to the future
of many war-born industries and profes-
sions. Some saw the imminence of a post-
war boom to be followed by complete col-
lapse. Others saw some permanent gains in
the war advances in technology that, after
a period of readjustment, would inevitably
lead us to ever higher levels of production
and consumption of goods and services.
One of these who looked thus hopefully
on our prospects was the late and great
mining engineer, John Hays Hammond,
whose work had brought him into close
contact with some of the early practitioners
of the chemical engineering profession.
Writing for Scribner’s in 1919, he made
this significant statement:

Chemical engineering more than any
other may be called the engineering of
the future. It is the result of an evolu-
tion in which most of the other branches
have played a part. . . . The chemical
engineer stands today on the threshold
of a vast virgin realm; in it lie the secrets
of life and prosperity for mankind in
the future of the world.

How well he visualized that future is evi-
dent from the charts that appear on the
following pages.- In all of them there is a
pronounced and upward trend, particularly
during those twenty “peace-time” years be-
tween 1919 and 1939. To project ahead
that ‘normal” rate of growth is today our
best assurance of what the future holds for
chemical engineering tomorrow. But in
doing this, let us not forget too soon the
lessons of yesterday.
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The American chemical industry came
out of the first World War with expanded
plants and swollen inventories, particularly
of war goods, like smokeless powder and
TNT, benzol and phenol, acetone and sol-
vents. But we also came out of the war
with a new technological resourcefulness.
Chemical engineers who had received their
“baptism of fire” in producing sorely
needed munitions, turned their swords
into plowshares as they quickly laid tire
foundations for great new chemical indus-
tries. Nitrocellulose lacquers, destined to
revolutionize the paint and varnish indus-
tries, quickly absorbed our surpluses of
powder and solvents. Plastics soon used up
what was normally a six years’ supply of
phenol. Rayon, dyestuffs, photographic
chemicals, new medicindis—all came into
industrial fruition as the business curve of
the chemical process industries began to
rise from its temporary setback during the
period between 1920-21.

In noting that trend as shown in the
accompanying chart, one must not lose
sight of the fact that value in dollars is
the only practical measure we have of the
over-all totals. Quite obviously that sharp
decline from the 1919 peak was due very
largely to a drop from the inflationary prices
of the war. Likewise the dip that followed
the 1929 boom would not be nearly so
deep if it could be shown on a tonnage
basis. Remember that the early thirties
were the years during which chemical
engineers were doing most to increase the
efficiency of production and to lower prices
in order that markets might be broadened
and other industries encouraged to recover
from the depression.
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Chemical engineering has contributed
another less obvious but very important
influence on the remarkable growth of
these industries. Because it was based on
the concept of unit operations and proc-
esses applicable in a wide range of indus-
tries, chemical engineering gradually be-
came the common bond of technology
that drew ever closer together many ap-
parently diverse and sometimes conflicting
interests. Today there is no longer con-
troversy over the respective fields and
functions of the chemist, on the one hand,
and the chemical engineer on the other.
Both have their responsibilities and it is
through their teamwork that industry has
advanced.

Prior to World War | the American
Chemical Society was still comparatively
small but it had shown steady and con-
sistent growth since its founding in 1876.
With the impetus of the War in 1917
came striking increases in membership that
continued with but slight interruption
until the depression of the early thirties.
Then like other associations and institu-
tions it barely held its own until the gen-
eral business recovery. Since 1937 the
growth has been most striking, with mem-
bership (including juniors) increasing dur-
ing the present war at a much higher rate
than would be indicated by the 1919-1939
growth curve. Already, by all odds the
largest of the scientific societies, it is evi-
dent that the American Chemical Society
may be expected to reach a membership of
50,000 in the earlv years after the end
of World War II. '

Founded in 1908 with but 40 charter
members, the American Institute of Chem-
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ical Engineers did not really come into its
own until some time after the first World
War, when the universities began to mod-
ify their curricula to provide modem train-
ing in the unit operations and unit proc-
esses. Since about 1930 the rate of growth
has been increasing notably, with the most
rapid rise since the war began in Europe
in 1939. Today the Institute has a total
membership of more than 4,000 active,
associate and juniors and in addition there
are normally some 6,000 members in its
80 student chapters.

On the basis of surveys made by the
National Roster of Scientific and Special-
ized Personnel, it has been estimated that
there are approximately 20,000 chemical
engineers in the United States. Fully half
of these have graduated from accredited
university courses during the past ten years.

W hat, then, does the future hold for
chemical engineering? Already there is
convincing evidence that the chemical
process industries will be able to change
quickly from war to peacetime operations
and that they will continue to advance

rapidly as the technological gains of this
war arc translated into new products and
more efficient production. There is equally
convincing evidence that chemical engi-
neering will continue to broaden the sphere
of its influence and that great industries
like textile, coal and fuel processing,
lumber and cellulose products, will offer
increasingly large opportunities for engi-
neering applications of the unit operations
and processes. Well trained chemical engi-
neers will be in great demand after this
war just as they were after World War .

Thirty years expansion of the chemical process industries as measured in total value of production

Membership in the American Chemical Society,
largest scientific and technical society in the
world, has almost trebled since World War 1.
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Helping the country
out of the depression
with new processes

and products

Prompt recovery

from 1921
depression

neers
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79/4 -1939
Rate ofgrowth

Much smaller hut increasing rapidly, member-
ship in American Institute of Chemical Engi-
is now 15 times what

it was in 1918
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EDUCATION

Comes first in Qur Postwar Plannini

Any lasting and satisfying career
in chemical engineering must be
built on a foundation of sound
training and experience. Educa-
individ-
ual just as it does for the profes-
sion as a whole.

tion comes first for the

In considering
chemical engineering opportuni-
ties in the immediate and long-
term future, it is therefore ap-
propriate that we should start
with the situation in our schools
What do the edu-
cators see ahead?

and colleges.
How are the
universities equipped to take
care of the returning veterans
who will want to complete their
education or freshen up 011 for-
What fields of
study are likely to prove most in-

gotten subjects?

teresting and productive? Here

are the views of a dozen recog-
nized leaders in chemical engi-
neering education. —Editors.

PURPOSEFUL TRAINING
GEORCE CRANGER BROWN

Chairman
Chemical & Metallurgical Engineering
University of Michigan

President
American Institute of Chemical Engineers
pPHEMICAI.

-t for its fundamental purpose to train
and develop men for responsible positions

engineering education has

in the process industries, particularly in
research, development, operation and
management, and to give them the broad
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outlook and sense of responsibility neces-
sary for them to apply scientific methods
for the benefit of mankind. Many indus-
tries not now recognizing their chemical
engineering  requirements,  particularly
those undergoing expansion and develop-
ment, such as food processing, will re-
quire more chemical engineers than they
had ever dreamed of in the past in order
to develop, control and manage more effi-
cient processes and equipment. This has
happened in a startling manner over the
last twenty years in the petroleum indus-
try, which has become the largest em-
ployer of chemical engineering graduates
and has taken a leading position in sup-
plying war’s requirements.

So long as chemical engineering educa-
tion continues to teach the broad, funda-
mental principles and their modem de-
velopment, and produces graduates capable
of applying these principles to different
process industries wherever they may be
employed, the demand for chemical en-
gineers will continue to increase. Imme-
diately after hostilities we expect more

. students than ever before.
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TO TURN FOR THE BETTER

HARNETT F. DODGE

Professor of Chemical Engineering
Yale University

Chairman
Chemical
Committee
American Institute of Chemical Engineers

Engineering Education Accrediting

The immediate future is clouded with
uncertainty owing to the lack of a
settled policy by the Selective Service o011
the deferment of students for essential
civilian services. There is substantially
110 demand by the armed forces for men
with chemical engineering training, and
hence no continuing need for special
training courses as in other fields of en-
gineering. The chemical engineer can
best -serve the country in the production
army, but there is no provision for insur-
ing a continuing flow of technically
trained men for either -civilian or army
requirements.  This short-sighted policy
should be corrected at once if we arc to
avoid a serious shortage of chemical en-
gineers which is even now beginning to
be felt and which will grow much worse
in the next few years.

The long-range future, on the other
hand, offers a much brighter outlook with
as great if not a greater development of
chemical industry after this war than
occurred after World War I. Industries
such as petroleum and rubber that have
leaned heavily upon chemical engineers
in the past will find even greater need
for men with this training in order to
help them solve the difficult problems
that will face them in the postwar world.
Furthermore, relatively young industries
that appear destined for rapid develop-
ment, such as plastics, aviation and air-
conditioning, will offer attractive fields
for careers to a large number of young
chemical engineers. Old and established
industries, such as food, textiles and
metals, that have not yet employed chem-
ical engineers in large numbers, will find
increasing use for them in the future.
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SEES NEW NEEDS

WILLIAM H. McADAMS

Professor of Chemical Engineering
Massachusetts Institute of Technology

Wiien war activities begin to slacken,
the demand for adequately trained
men will increase because of the neces-
sary time lag in giving postwar training
to the generation of chemical engineers
now in the armed services. The war’s
developments will necessitate postwar
transformation of many old industries and
creation of new ones, thus enhancing the
demand for chemical engineers in indus-
tries such as petroleum, plastics, synthe-
tic fibres, metallurgy, drugs and air-condi-
tioning.

These changes will place heavy responsi-
bility on the engineering schools. Breadth
with thoroughness will still be more im-
portant than specialization.  Technical
capacity in research, development, design
and manufacture will not be enough.
Graduates will be faced with problems of
management, economic analysis, sales, and
particularly with labor relations. The cur-
ricula of our schools should be modified
and developed in accordance with these
new needs.

TO MEET THE DEMANDS OF
RECONSTRUCTION
F. H. ItIODES

Director of School of Chemical Engineering
Cornell University

Dem ands of the reconstruction period
will undoubtedly impose some changes
on chemical engineering education in the
United States. This country will be
called upon to provide a very considerable
part of the food and materials needed for
sustaining and rebuilding those countries
that are being devastated by the war. At
the same time, we must make provision
for returning the discharged members of
the armed forces to their proper and use-
ful places in the economic life of the
country.

Much of the responsibility for making
this transition from war to peace will rest
on the chemical engineering industries.
Even after the immediate change to peace-
time life has been effected, we can look
forward to a rather long period of indus-
trial development, both in this country
and abroad, in which chemical engineer-
ing will play an increasingly active role.
The serious depletion of our American
reserves of fundamental raw materials will
make it necessary for us to develop new
supplies of such materials or to discover
substitutes for them.

If we are to carry this load effectively,
we shall need a steady supply of really
capable and well-trained chemical engi-
neers. Those institutions that are now
training men for this profession should
consider seriously the type of training that
will be most useful in these years to come.
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It is my opinion that we shall see a rather
general adoption of the five-year under-
graduate curriculum in chemical engi-
neering. Our experience before the war
has convinced us that it is possible in
five years to train a man to do effective
professional work in chemical engineering,
and also to proride in a five-year curricu-
lum a background for intelligent appre-
ciation of the social and economic signifi-
cance of his professional work. This is
difficult to do in less than five years.

The so-called cultural subjects should
not be covered by requiring one or two
years of work in a liberal arts course be-
fore the beginning of technical training.
They should come with the professional
curriculum and should preferably be con-
centrated in the latter years of that curricu-
lum when the student has a broader basis
for understanding their real relationship
to his prospective career.

| question the desirability of including
in any undergraduate curriculum in chem-
ical engineering any considerable amount
of work dealing with specific industries.
Our greatest contribution should be to
turn out men who are thoroughly pre-
pared in the basic principles of chemical
engineering and the underlying sciences.
The many new problems growing out of
the war and the reconstruction effort offer
a challenge to chemical engineering educa-
tion that can be met only by providing a
continuous supply of young men who are
not only thoroughly prepared in the tech-
nical field, but who are also fully aware
of its social and economic significance.

FOR MORE GRADUATE
TRAINING
CHARLES A. MANN
Chief, Division of Chemical Engineering
University of Minnesota
rpoDAY the accredited chemical engi-
neering curriculum is built around
the unit operations, with limited atten-
tion paid to unit processes. Courses in
chemical engineering economics, design
and thermodynamics have been added,
with the elimination of shop courses, lan-
guages and some cultural subjects. No
further material changes can be made in
the four-year curriculum, at least not
until the service men return to our schools
with their demands for refresher courses
and additional training in fundamentals.

Industry is requesting more men who
have had graduate training in chemical
engineering, particularly on the unit proc-
esses. Educational institutions with quali-
fied faculties and facilities must in the
future offer special graduate courses to
train such men for local industries.

In my opinion, the metallurgical in-
dustries of the future will require fewer
chemical engineers. The same may be
true for synthetic rubber. Greater prog-
ress will be made, however, in producing
liquid fuels from coal and organic prod-
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ucts from petroleum. New plastics in
greater volume than existing materials are
forthcoming. New textile fibers will be
developed and older ones improved. Ca-
sein and soy-bean wool, and domestic
linen from waste straw, arc already avail-
able. Chemical engineers will be in de-
mand in food industries and those de-
pending on fermentation and on bac-
terial action.  Pharmaceutical products,
insecticides, fertilizers, new glasses, water-
treating compounds, and many new in-
dustrial organic chemicals are things to
be thinking about.

The demand for specialized graduate
training will determine the trends in chem-
ical engineering education of the future.
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MORE AND BETTER
TRAINING

WARREN L. McCARE
Head, Department of Chemical Engineering
Carnegie Institute of Technology
During the remaining war years, the
immediate future of chemical engi-
neering education is uncertain. Under
existing Selective Service directives, under-
graduate students who can finish the re-
quirements for the bachelor’s degree in
twenty-four months or less can request
deferment. If such a policy remains
effective, the present junior and senior
classes will graduate during the next eight-
een months and will become available for
industry—supplying between a half and a
third of normal needs. Chemical engi-
neering departments can continue chem-
ical engineering training on a professional
basis as long as manpower policies will
permit them to operate.

Larger enrollments, both graduate and
undergraduate, arc expected in the years
immediately following the war. The
problems of the school will be to screen
out the able students from the others and
to maintain staff and facilities adequate
to train properly the better men. To ac-
complish such a task chemical engineer-
ing educators must prevent their curricula
and teaching techniques from becoming
frozen and static. They must maintain

close liaison with industry. They must
do their share in increasing the basic
knowledge and technique required to

solve the scientific problems of the proc-
ess industries.

TOWARD EDUCATIONAL
MATURITY

JAMES R. WITHROW
Professor of Chemical Engineering

Ohio State University

rrniE immediate future of chemical en-
“mgineering should be tied up with every
effort to win the war through maintaining
cooperation with our educational insti-
tutions in their efforts to prepare the men
most needed for the armed services and
for our war industries. Apparently this
means continuance of accelerated courses,
but at the same time our more fundamen-
tal concepts of education must not be
forgotten.

The long view would require that the
“hot-house” and A.S.T.P. types of accele-
ration be abandoned at as early a date
as possible in order to give educational
maturity, eliminate nervous strain and
get back to proper sequences in order to
provide practical experience for the stu-
dent during summer vacations.

In spite of all the propaganda, theie
will be no industrial revolution after this
war. Industry will still base itself on the
needs and purchasing power of its custom-
ers. The chemical business will have a
heavy tax load and excess plant capacity
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and equipment, but the forward-looking
companies will, as always, seek out and
adopt whatever will reduce costs or raise
quality. Every new raw material or idea
will be welcomed. Research and develop-
ment will be desired as never before.
Well thought out programs for under-
graduate and graduate education will cer-
tainly be required.

LOOK TO LITTLE
INDUSTRIES

ROBERT M. BOARTS
Professor of Chemical Engineering
University of Tennessee
Chem ical engineering education has

found but little in the army program
that would indicate a need for a major re-
vision of its curricula. All that is now lack-
ing is students. For the long-time view,
however, the future seems sound if chem-
ical engineering can avoid surrounding
itself with a set of dogma. Adherence to
fundamentals will pay off in increasing
utility of the unit operations and unit
processes. Our best bets for emphasis in
the future technical program are colloids,
surface phenomena, and Kkinetics. Bio-
chemical reactions should not be ignored.

More attention must be paid to labor
and management problems to prevent
young employees from making serious
errors in industry. Probably the coopera-
tive plan of education will expand after
the war because of its inherent advantages
in this respect.

Chemical engineers, in my opinion, will
have their greatest opportunity in smaller
industries, particularly those concerned
with consumer goods, such as foods and
oils. Graduates must relax their insistence
in wanting to operate a still or an evapo-
rator, and be prepared to work in other
capacities than as chemical engineers in
the restricted technical sense. Chemical
engineering needs more men who have
progressed through technology to manage-
ment and who can exert influence in their
communities all over the country.

POSTWAR TRAINING
R. NORRIS SHREVE

Professor of Chemical Engineering
Purdue University

JA Ui first problem in chemical enginecr-
” ing education will be to bring up to
date both the young men who left in the
midst of their undergraduate training and
those who upon graduation immediately
went into the armed services. To effect
this it will be necessary to have these
young men take what we may call “re-
fresher non-credit courses.” These will be
designed to bring men up to a position
where they will be on a par with men of
corresponding training at the time. Such
courses will only be a partial review. They,
however, should summarize and present

CHEMICAL & METALLURGICAL ENGINEERING



newer advances that have taken place in
the particular field.

Following the war there will certainly
be a period in which more stress must be
placed upon sales and market develop-
ments. As the chemical industries sell
services as well as goods, men with chem-
ical engineering background are needed
for this work. Certain of the men return-
ing from the armed services may wish to
supplement their chemical engineering
training with additional courses in eco-
nomics, public speaking, psychology and
business in order to enter the sales and
sales promotion fields.

LOOKING AHEAD

M. C. MOLSTAD
Professor of Chemical Engineering
University of Pennsylvania
In the postwar period the accumulated
war experiences of engineering teachers,
as well as of their students, will pay divi-
dends. Broader knowledge of the prac-
tical application of chemical engineering
operations and processes should make for
more effective understanding and teach-
ing of scientific principles. The new de-
velopments in plastics, fuels, synthetic rub-
ber and petroleum chemicals will give
added emphasis and significance to the
teaching of reaction kinetics and unit
processes.

All signs now point to a large increase
in the number of men seeking chemical
engineering training after the war. Many
of these will be best served by the shorter
vocational courses or by part-time adult
education. The universities will have the
opportunity of raising admission and gradu-
ation standards higher than ever before.
Accordingly, the universities should be
expected to produce superlatively trained
and socially-minded engineers and citizens
for the postwar world.

OPPORTUNITIES HERE
AND ABROAD
O. A. HOUCEN
Professor of Chemical Engineering

University of Wisconsin

Chairman
Chemical Engineering Education Projects Com-
mittee
American Institute of Chemical Engineers
One democratic principle upon which
Americans agree is that educational
opportunities shall be provided at public ex-
pense for ex-service men. For the first
few years following the war, therefore, a
doubling of enrollment in chemical engi-
neering can well be expected because of
the well-recognized importance of this
profession in undoing the ravages of war.
Every conflict makes us more dependent
upon technical ingenuity in establishing
higher standards of living. Creative chem-
istry’ will be called upon to supplement if
not ultimately supplant the metals and
minerals now no longer easily accessible.
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The chemurgical developments required
to accomplish this will demand research
projects of vast magnitude. The great
danger to this program will be the shrink-
age of capital for private enterprise and
the sterility of efforts if undertaken by
government alone.

A world-wide interest in the methods
of teaching chemical engineering educa-
tion as employed in the United States
has recently developed. These methods
have not been adopted by foreign coun-
tries largely because of the English system
of units used in American textbooks and
the prevalence, even at this late date, of
the German influence in technical educa-
tion outside of the United States. The
American Institute of Chemical Engi-
neers is, therefore, in a strategic position
to render an international service by mak-
ing available to foreign universities—par-
ticularly to the schools of Russia, China,
and to the South American countries—a
publication of the methods and standards
of chemical engineering education as prac-
ticed in the United States.

MORE EMPHASIS ON
RESEARCH

E. P. SCHOCH
Professor of Chemical Engineering
University of Texas
tjostw ar industry will need not only its
usual share of production engineers for
which undergraduate work should be ade-
quate, but will require more and more
research men of specialized training along
chemical and chemical engineering lines.
Graduate programs must expand to take
care of these demands. The spirit of
graduate work and research should be the
most conspicuous feature of the chemical
engineering departments in all of our uni-
versities, and a large fraction of the stu-
dent bodies should be in graduate courses.
The chief concern of the chemical en-
gineer in the postwar world should be to
develop new and better uses for the
natural resources of this country. The
production of liquid hydrocarbons from
gas and coal will be one of the major new
developments of the postwar world.

NEW PRIVILEGES AND
OBLIGATIONS
It. C. ERNST

Professor of Chemical Engineering
University of Louisville
Y oung chemical engineers of postwar

America will enter a more mature field
than those pioneers who followed World
War I. They will enter a profession ac-
cepted in the family of engineers with new
privileges and new obligations.

The training of engineers in.the past
decade has been concerned primarily in
establishing firmly the philosophy of the
unit operations. This has been the chem-
ical engineer’s outstanding contribution to
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the thinking of the engineering profession.

Along with the opportunities for re-
building along modern lines, industries
laid bare by the demands of an exhausting
war, young chemical engineers will find
that their future responsibilities lie in the
new synthetic industry and in a new con-
sciousness of the responsibility to a na-
tional and international conservation and
development program.

The demands and opportunities for
chemical engineers will be almost un-
limited. The responsibilities are grave,
and it would be well for those concerned
with the education of future engineers to
give; some serious thought to a rededica-
tion to the comprehensive principles of
training professional chemical engineers to
meet the changing demands of industry
and government.

(Please turn to page 110.)
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POSTWAR OPPORTL

In Chemical Process Ind

If 56 million jobs are to be made
to grow where only 46 million
grew before this war, industry
will bave to carry a heavy share
of this responsibility. Higher
levels of employment can come
only with higher standards of
living which, in part, mean new
products, new processes and per-
haps entirely new industries.
After World War 1, many of
these job-making developments
came from laboratory research
translated into mass production
by chemical engineers. Will
there he similar opportunities
this time? Or have we reached a
ceiling in technology beyond
which we cannot hope to rise?
More than a score of leading in-
dustrialists and chemical engin-
eering executives give you their
answers in the following pages.

NEW PLANTS BRING
NEW PROBLEMS
CHARLES BELKNAP

President
Monsanto Chemical Co.

nruiE immediate development of tlie

chemical industry after the war will, in
my opinion, be keyed to the great changes
in capacities of many fundamental chem-
icals, such as formaldehyde, ammonia and
ethyl alcohol. These great plants will be
crying for utilization and will provide the
chemical industry with a new set of low-
cost bases on which to build for the
future.

For the long-term trend | should ex-
pect the chemical industry, now in pos-
session of so much more plant and ex-
perience than before the war, still further
to penetrate into allied fields, such as
petroleum, leather, paper, soap and tex-
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tiles, with new materials to enhance the
value of the products produced by these
chemical consumers. In both of these
activities chemical engineers will play a
great part.

In conclusion, | would like to point out
that whereas the problems of production
have been to the fore in the past five
years, those of distribution will dominate
in the five years after the war until con-
sumption has caught up with the ability
to produce. Chemical engineers can find
a new usefulness in introducing and es-
tablishing the applications and values of
the new materials that chemical industry
will have to sell to the postwar world.

CONSIDER THE

ALBERT E. MARSHALL

INORGANICS

President

Rum ford Chemical Works

Lacking the glamour of the more spec-
tacular organic chemical industry, the

study of the chemistry and of the proc-

esses utilized in inorganic chemical produc-

tion has evidently had little appeal for

young chemical engineers in recent years.

There has been an unfortunate dearth of

men interested in centering tlieir pro-
fessional careers in inorganic chemical
technology.

The mineral acids, alkalies and salts, 80
percent of which are consumed by the
chemical process industries, provide a sub-
stantial and permanent part of the foun-
dation on which the entire structure of
all of our chemical enterprises rest. These
industries have an annual peacetime pro-
duction value of over a half billion dollars,
as well as interesting possibilities of
process developments through research and
better application of the unit operations
of chemical engineering. This field pro-
vides useful work for chemical engineers
today with an even greater promise for
tomorrow.

Continuous wartime operation has pre-
vented the undertaking of improvements
in heavy chemical plants so that there will
be postwar needs for additional chemical
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engineering personnel in production and
deferred maintenance. Most importantly,
will there be opportunities in the further
development of a branch of chemical en-
terprise which, in a chemical engineering
sense, has lagged behind its very young
and attractive sister, the organic chemical
industry, ever since the end of the first
World War.

COAL PROCESSING,

UNLIMITED
FRED DENIC

Vice-President and Director of Research
Koppers Co.

ith a present record tonnage of over

100 million tons of coal carbonized an-
nually (one-sixth of the bituminous coal
now mined in the United States), it is quite
possible that some of the older coke-oven
batteries will be shut down when war-time
peak demands for steel have passed. Near-
future operation tonnage will be largely
determined by demand for metallurgical
coke, and it is expected that this will be
above the pre-war annual tonnage for
some years in the future.

The demand for byproducts of coal
carbonization, such as arc obtained from
the light oil and tar, has exceeded the
available supply. Several new commercial
chemicals obtainable from the primary
byproducts of coal carbonization have been
developed during the war period, and it
is expected that these will find markets
in the postwar industries. These develop-
ments, plus some potential projects now
in the laboratory stage, should provide
excellent and continuing opportunities' for
chemical engineers in the near future.

The long-time future development of
coal processing has thejromise of being
one of the largest and most useful chem-
ical engineering programs of all time.
W ith coal resources available for more
than a thousand years in the future,
American chemical engineers have a real
challenge in the development of coal pro-
cessing industries that will furnish motor
fuels for automobiles, smokeless fuels for
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our homes and industries, and useful chem-
icals in tonnages scarcely considered pos-
sible today.

MANPOWER SHORTAGES

JULIAN M. AVEIIY

Vice-President
Diamond Alkali Co.

Basically‘ the production part of the

job of winning the war seems to be well
in hand, although continuing pressure and
resourcefulness in readjustments arc still
necessary to provide the finishing touches.
With the alkali and related industries
working at full tilt, the effect of the draft
has been to develop a serious shortage of
technically trained men, particularly chem-
ists and metallurgists, and the engineers of
both professions. Consequently, oppor-
tunities for qualified men in these fields
are unusually good for the immediate
future.

The postwar period is bound to involve
extensive readjustment in the production
and marketing of established products.
Competition will be keen. The develop-
ment of new products and processes on a
large scale is certain to occur. Not the
least of industry’s problems will be the
reemployment of millions of men as they
are mustered out of service. Management
in all branches of our industry will have
to rely heavily upon technically trained
men to help work out the fundamental
solutions of such problems. Opportunities
for chemical engineers should improve
rather than lessen in the postwar period
if the country can be kept on a sound
economic basis.

ELECTROLYTIC CHLORINE
AND CAUSTIC SODA

R. .. MURRAY

Vice-President

Hooker Electrochemical Co.

Everyone interested knows that the pro-
ductive capacity of the United States

for electrolytic chlorine and caustic soda

has more than doubled since 1939. While

this is a big expansion in tonnage, it is

very modest indeed when compared per-

centagewise with that which has taken

place in the case of aluminum, magnesium,

synthetic ammonia and several other im-

portant chemicals.

Chlorine is one of the most active and
versatile of all chemicals, and at the same
time one of the very lowest priced. This
has in part been responsible for the rapid
growth of the industry in the past fifteen
years. If the rate of growth for the ten
years directly preceding World War 11 is
projected ahead, it would appear that all
of the new capacity built during the past
three years, with the possible exception
of the chlorine plants at the arsenals
and perhaps one or two others, will be
fully utilized within a few years after
the end of the war.

The use of chlorine in the manufacture
of solvents and other products derived in
one way or another from petroleum, al-
though now huge, may well be just be-
ginning. Perhaps the same can be said
for the chlorine which is entering into the
fields of plastics, resins, protective coat-
ings, lubricant additives, and textile im-
pregnants. The rapid and further modi-
fication in the uses of chlorine which
surely lie ahead is going to require the
attention and services of many chemical
engineers. In addition, many more will be
needed to improve present processes and
to reduce costs. The electrolytic chlorine
and alkali industry is still a relatively
young and vigorous industry. To those
with imagination and courage, it still has
a long way to go.

SULPHUR ITSELF
W. W. DUECKER

Chemical Engineer
Texas Gulf Sulphur Co., Inc.
tn his search for new products and in his
L efforts to improve processes, the chem-
ical engineer has used to great advantage
the main derivative of sulphur, namely,
sulphuric acid. Since its price is about
20 percent of the next cheapest mineral
acid, he will undoubtedly continue to use
it to advantage. But in contemplating
the postwar era, he may find it fruitful
to redetermine the utility of sulphur itself.
Sulphur is a peculiar element. At-
tempts have been made to use it in vari-
ous ways with little success largely be-
cause of limited knowledge of sulphur it-
self. Recently new techniques in apply-
ing ray spectra, the electron microscope
etc., were developed. Their application
to the fundamental study of sulphur may
lead to surprising results. It is not an-
ticipated that basic research of this charac-
ter can be other than of long duration.
It will utilize the ingenuity of our best
physicists and chemists and may well pave
the way for important chemical engineer-
ing developments.

ORGANIC CHEMICALS FROM
PETROLEUM

J. OOSTERMEYER
Shell Chemical Division

Shell Union Oil Corp.

t t is our considered opinion that the svn-
“* thesis of chemical products from petro-
leum is a potential source of new and
improved materials, manufacturing proc-
esses, and industrial applications, the sur-
face of which has as yet hardly been
scratched. Whereas in the immediate
future the development of these products
will continue to be directed fully toward
the successful prosecution of our war
aims, the tremendous weight of energy,
experience and technical skill inherent in
the petroleum chemical industry' will sub-
sequently be swung over to civilian needs,

1900

1920

1930

1940

190



and we may confidently anticipate an in-
crease in their scope in the future.

The young chemical engineer will find
in this industry opportunities for skill and
initiative which have not heretofore been
paralleled in any of his fields of endeavor.
He will require the broadest and most
liberal education possible in both science
and technology, and although he may be
called upon to specialize to a high degree,
his ability- to take full advantage of the
many opportunities that will come his
way will depend upon the thoroughness of

inr

his basic training. Granted this back-
ground, plus plenty of initiative, he will
find a challenge worthy of his ambitions.

PETROLEUM AND
NATURAL GAS

ROBERT P. RUSSELL
Executive Vice-President
Standard Oil Development Co.
rrui processes developed for the produc-
-* tion of certain key petroleum products,
indispensable to the winning of the war,
such as aviation gasoline, synthetic rub-
ber and synthetic toluol, have been out-
standing chemical engineering achieve-
ments of the past few years. These vital
war materials have been made possible by
the development and application, on a
commercial scale, of catalytic reactions
that were laboratory curiosities a few years
ago. Extension of such developments
may be expected in the future, and indi-
vidual petroleum hydrocarbons, particu-
larly the gaseous compounds derived from
both petroleum arid natural gas, will grow
in importance as chemical raw materials.
The separation and purification of these
gaseous components, as well as their sub-
sequent chemical conversions, will be an
increasingly interesting challenge to chem-
ical engineers.

The application of catalysis in petro-
leum refining processes has just begun.
The traditional function of the petroleum
industry has been to supply fuels and
lubricants, yet there appear to be unlim-
ited new fields in modifying these prod-
ucts to meet the many special require-
ments of modern machines. At the same
time new products will continue to be
developed. Some of them are already
being made in tremendous quantities.
Chemical engineers well grounded in the
fundamental sciences must play an im-
portant part in all these developments and
will be greatly in demand.

DEMAND FOR DYES
AND DRUGS

F. M. FARCO. JR.
General Manager
Calco Chemical Division
American Cyanamid Co.
Im provements in the tecimolog)' of dyes

and related chemicals call for well-
trained chemical engineers with high cap-
acity for leadership. These products are
indispensable to the maintenance of our

present standard of living. They will in-
crease in importance in relation to de-
velopments in industry. With the ex-

pansion of plastics, for example, and |
include synthetic rubber and synthetic
fibres, will come new demands for dyes,
pigments and other conditioning agents,
the production of which will create new
problems for the chemical engineer.
This is also true of the related pharma-
ceuticals. New drugs will be produced
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for the treatment of diseases and the
processes developed will involve a syn-
chronization of effort and a higher degree
of technological development beyond any
we now have.

NEED NEW USES FOR
NITROGEN

F. A. WARDF.NBURG

General Manager, Ammonia Department
E. I. duPont de Nemours & Co.

tire-w ar capacities for the manufacture

of fixed nitrogen fell far short of meet-
ing the war demand for munitions. In con-
sequence, the government financed plants
to assure an adequate military supply. The
combined capacities of the privately-owned
and government-financed plants greatly
exceed any postwar demand for fixed nitro-
gen that can now be visualized, even
though its use in fertilizers may be ma-
terially expanded.

Thus, the government and industry
must so arrange the disposition to be
made of the over-capacity that all post-
war needs will be adequately met without
impairing the industries which were built
to meet the pre-war requirements. On
these plants was based the expansion
which was so necessary to the military
program. The abundance of synthetic
ammonia now available presents not only
a challenge, but an opportunity to indus-
try and its chemical engineers to develop
new uses for nitrogenous products so that
at least part of the over capacity may be
utilized.

POTASH AND FERTILIZERS

PAUL D. V. .MANNING
Vice-President in Charge of Research
International Minerals and Chemical Corp.
Fertilizer use has increased during the
war. This has resulted in capacity
production by all American facilities and
is especially true in the case of potash.
Although the requirements of world com-
merce and politics will doubtless aid in
the reestablishment of the importation
of European potash into the United States
after the war, total consumption will in-
crease and this indicates that the problem
of meeting our domestic capacity with
continued demand will not be too diffi-
cult.

Opportunities for chemical engineers in
this field appear to be in working with the
agronomists on the one hand to develop
new potash-containing commodities best
suited for agriculture and with the min-
ing engineers and metallurgists on the
other to lower the cost of ore dressing
and of processing the mineral raw mate-
rials.  Since potash is a relatively young
industry in the United States, new uses
for potassium compounds and byproducts
from potash mining and refining opera-
tions also hold real potentialities.
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PLASTIC PROBLEMS AS
WELL AS PROMISES

HARRY M. DENT
President
Durez Plastics & Chemicals, Inc.
Wh ile there has been much over-state-
ment about plastics and over emphasis
on many of the new developments which as
yet arc not fully proved, there is no doubt
but that synthetic resin products and their
applications will materially increase once
wartime restrictions are lifted. There will
be new competition among these synthetic
plastics. They will be in competition
with new material developments from
other fields. But plastics, molding: com-
pounds and resins will hold their own
or find new uses wherever their inherent
physical properties prove them superior.

The numerous and .excellent accpm-
plishments of chemical engineers that have
improved our products to meet the exact-
ing specifications of the armed services,
and have developed materials to solve new
problems, will undoubtedly lead to new
outlets. As far as one cares to prophesy,
plastics are headed over the long run to
many new adventures, leading to a prom-
ising although not necessarily an easy
future.

The success and expansion of plastics
and their use will create new needs for
chemical engineers. Their services will
be required not only by the plastics in-
dustry in great numbers, but they will
find opportunities in research departments
of manv manufacturing companies that
realize resin possibilities and are carrying
on their own specialized product develop-
ment in conjunction with the broader and
more general work of the manufacturers
of plastic molding compounds.

CELLULOSE AGE
APPROACHES
RALPH A. HAYWARD

President
Kalamazoo Vegetable Parchment Co.

President
Technical Association of the
Industry

Pulp and Paper

The pulp and paper industry has a
glorious future. The period immediately
following the war may well merit the
name “The Cellulose Age.” There will
be innumerable new products, many of
them incorporating chemicals of one kind
or another for giving special properties
to paper for special services.

The volume of paper consumed through-
out the world will increase at a tremen-
dous rate after the war is over. The results
of this war inevitably will be a great move-
ment forward in the education and living
standards of countries like Russia, China,
India, and those of South America. Their
per capita consumption of paper will
rapidly increase.

With the development of hundreds of
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new products and new manufacturing
processes, together with the rapidly ex-
panding industry, the opportunities for en-
gineers, chemists and other technically
trained personnel are unlimited in the
pulp and paper field. In my opinion the
service of this industry to the national
economy in the future will depend upon
the number of scientific and technically
trained men who arc associated with it.

NAVAL STORES

S. J. SPITZ
Vice-President
Newport Industries, Inc.

rom the amount of researcli that has

been done to date and the results ob-
tained, it would appear that naval stores
offer attractive raw materials for future
chemical engineering developments. The
production of a whole line of interesting
chemicals from pine oil has been accom-
plished. However, the government con-
trolled prices of gum turpentine and gum
rosin do not allow each of these products
to seek their own economic price level,
and we cannot look forward to much con-
structive development work on turpen-
tine as a chemical raw material until such
time as the government removes its arti-
ficial props. The future is bright for the
expansion of rosin as a chemical raw ma-
terial and also for the intermediate ter-
penc products on which prices are not
artificially controlled.

SOAP AND GLYCERINE
INDUSTRIES
OSCAR H. WURSTER
President
W urster and Sanger, Inc.
tmprovement of methods and the dc-
vclopment of new processes in the soap
and glycerine industries are taking place at

a constantly accelerated pace. The out-
standing trend is toward continuous
processes.

Batch fat-splitting methods are yielding
to continuous fat splitting. Fatty acid pot
stills are being displaced by continuous
stills. Fats are modified to fulfill specific
requirements instead of depending on what
nature has provided. Tire hydrogenation
of fats is expanding with resulting activity
in the study of the processes involved.
Continuous soap making processes are in
use for some products, and continuous
glycerine distillation plants have been in
operation for some years.

Incentives for these advances have been
improvement in quality, increase of yields,
and economy of production, backed by the
human urge for achievement. These rela-
tively recent developments are only the
beginning of the greater interest and con-
centration on research and development
work in the fat, oil, soap and glycerine
industries. Never before has there been
such a widespread desire for new and im-
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proved methods. The industries are not
only asking for the solution of their indi-
vidual problems, for which the answers are
known, but for answers to problems which
have not yet been solved. The sources
from which these demands are coming
are increasing and the cry is for action.
The study of fats and oils, of the prod-
ucts—old and new—made therefrom, and
of the processes used, has reached a new



liigh level of activity. For the chemical
engineer, the field is wide open in all its
phases—research, development, construc-
tion and operation.

PHOSPHATIC PROSPECTS

WALTER B. BROWN

Executive Vice-President
Victor Chemical Works

Wh ile the staple phosphatic compounds
probably will return to their nor-
mal place in the industrial picture after
the release from present governmental re-
strictions, at the end of the war, the
future hope for phosphorus compounds in
general will, in my opinion, depend main-
ly upon industrial and chemical research.
New uses and new forms of chemicals
containing phosphorus must be found to
take care of the greatly expanded produc-
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tion brought about by the war demands.

In the development of new products,
new processes and new uses, chemical en-
gineers employed by the manufacturers
and users of these materials will neces-
sarily play a prominent part. The field
is one of continuing opportunity for em-
ployment.

Standard phosphates are old and well
known, but new reactions only recently
have been recognized, particularly in the
organic field. To manufacture and utilize
these compounds when their values have
once bheen proved is a big postwar job
for men with chemical and chemical en-
gineering training.

NATURAL AND SYNTHETIC
RUBBER
HOWARD E. FRITZ
Director of Research
The B. F. Goodrich Co.
Un til now, Nature has been the chief
chemical engineer in the production of

rubber. Today chemical engineering is es-
sential and indispensable in the manufac-
ture of the raw materials and in the pro-
duction of man-made rubber so vital to
our victory. This giant new industry must
depend as never before upon scientists and
engineers to direct and control its future
developments.

This field offers vast opportunities for
chemical engineering in the after-war era.
We can now see far enough ahead to say

with certainty that there will be keen
competition between natural and syn-
thetic rubber for many uses. The lower

the cost of synthetic rubber, the more
competition there will be. If our scientists
are able to double the performance life or
usefulness of synthetic rubber, that is
equivalent to a 50 percent decrease in
price. Idle ability to bring about steady
improvement in the quality or adapta-
bility of synthetic rubber will be a factor
of tremendous importance in writing the
answer to America's future rubber prob-
lems.

NEW-OLD OPPORTUNITIES

JOHN C. HOSTETTER
President
Mississippi Glass Co.
Tn the field of ceramics—products made
by the action of fire on earthly ma-
terials— opportunities for technical men
are increasing rapidly. While the ceramic
industry is one of the very oldest, techni-
cal progress in recent years indicates prac-
tically unlimited possibilities in new proc-
esses, products and applications.
Ceramic products are basic materials in
a vast variety of industries. One need but
enumerate the major types of such prod-
ucts and the wide range of properties in-
herent in them to sec that industry both
in war and in peace is definitely depend-
ent upon these earthly products of the
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fiery furnace. Their function may be di-
rect or indirect, but it is always essential.
W ithout refractories there would be no
metals, without abrasives the high speed
and remarkably accurate finishing of metal
parts for airplane motors would be impos-
sible; electric power and electronics are
dependent upon ceramic insulation; our
cities are built of brick and tile and glass;
and, finally, consider the thousand uses
of glass in the home, in industry, and in
the laboratories of science. The list could
readily be extended, but is sufficient to
indicate the far-reaching and ever-growing
importance of ceramics.

Raw materials used in ceramics are
abundant and cheap. The manufacturing
processes are basically simple and direct.
Like other older industries, there is some
degree of empiricism and tradition in the
established processes of production, but it
is just this condition that makes the op-
portunity for the chemical engineer. He
can apply his knowledge of chemistry,
physics and engineering to the improve-
ment of existing process or to the develop-
ment of entirely new processes. His train-
ing fits him for the testing of products
and the development of new ones. Espe-
cially is he qualified for that important
job of engineering new applications to
solve new and old problems in a new-old
industry.

GLASS ENGINEERING

GAMES SIAYTER
Vice-President and Director of Research
Owens-Corning Fiberglas Corp.
Am ong man’s basic materials, glass was

late in getting the assistance of science.
Only within the present generation have
research and technology recognized it as
a versatile material capable of being engi-
neered into many new and useful forms.

Advances achieved in laboratory' and
pilot plants, and subsequently translated
into volume production, now make it pos-
sible to exploit properties of glass not
previously utilized. Developments result-
ing during the last decade from extensive
scientific investigation of processes and
technique for the manufacture of glass in
filament or fiber form, for example, have
created products with new combinations
of properties now widely used and com-
mercially available to forward-looking de-
sign engineers; glass fiber materials in wool
and textile forms that are incombustible,
non-hygroscopic, chemically stable. In the
wool form they are easily fabricated into
resilient, light-weight thermal and acousti-
cal insulation; in textile forms they provide
durable inorganic fabric with high tensile
and dielectric strength unaffected by cor-
rosive agents.

Growth of our own corporation since
1938 from zero to many thousand em-
ployees, coupled with postwar prospects
for reconversion of glass fiber materials to
peace-time applications of newly developed
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products for which the war has been the
proving ground, presage a continuing need
of and opportunities for chemical engi-
neers who have not been taught that “it
can’t be done,” and who want to help
create practical materials marketable at
economic price levels. This is their oppor-
tunity.

LOOKING AT THE

LIGHT METALS
FRANCIS C. FRAIY

Director, Aluminum Research Laboratories
Aluminum Company of America

rriHE opportunities for chemical en-
-ginecrs within the light-metals industry
center around the reduction in produc-
tion costs of both the metals themselves
and their non-metallic raw materials and
products, and the improvement of some
of these products. Examples of such
products arc the various fluxes required
in the magnesium foundry, and the varied
new forms of alumina and aluminum hy-
drate which have been recently developed.
While most of the problems of broaden-
ing markets and reducing fabricating costs
of the light metals themselves will re-
quire metallurgical and mechanical engi-
neers, there will also be opportunities for
chemical engineers in that field.

To chemical engineers in other indus-
tries the increased production of these
metals, their lower prices and the ad-
vances in their fabrication, offer oppor-
tunities for new uses and substitutions
which will improve their companies’ proc-
esses and products and reduce costs. The
new alumina products above mentioned
are attractive raw materials for a variety
of industries. Their efficient utilization
is largely a chemical engineering problem.

Chemical engineers, therefore, need to
look at the light metals industry as fur-
nishing not only opportunities within it-
self, but also great opportunities for de-
velopment in other industries and prod-
ucts by virtue of its wartime develop-
ment.

WHAT ABOUT MAGNESIUM?
PAUL D. V. MANNING
Vice-President in Charge of Research

factor as competition with non-ferrous
metals, including copper, zinc, lead and
tin.

New methods of fabrication, such as
die casting by cold extrusion, forging, etc.,
should broaden the horizon for magnesium
and its alloys. The fact that the present
magnesium metal manufacturing industry
is at least 85 percent govcrnment-owncd,
coupled with the present shortage of fab-
rication facilities, constitute the prin-
cipal problems that will have to have
immediate attention before one can chart
the future of this "miracle metal.”

PEACETIME EXPLOSIVES
J. L. BENNETT

Explosives Department, Hercules Powder Co.
Immediate Past-Prcsident

American Institute of Chemical Engineers

hem ical engineers are rendering valua-

ble service in the manufacture of mili-
tary and commercial explosives and allied
chemicals. Demand for commercial high
explosives in the last six years has exceeded
360 million pounds annually and if the
postwar economy operates at full employ-
ment rate, the demand should increase.

Production of industrial explosives em-
ploys the services of chemical engineers in
the supervision of plant operations, in re-
search and development and in design of
equipment. Emphasis on efficiency of
operations will be continued. The chemical
engineer will be particularly valuable in
coordinating operations and equipment de-
sign to provide for maximum efficiency and
low cost.

The marked development of industrial
explosives and the chemicals associated
therewith since World War | should con-
tinue and take full advantage of develop-
ments during World War I, particularly in
the allied chemical field.

Explosives arc a source of quickly availa-
ble energy that may be made useful in
other types of services. There is even'
reason to expect that the training and ex-
perience of the chemical engineer will
enable him to play an increasingly im-
portant role in the explosives industry and
its allied chemical field.

International Minerals and Chemicals Corp.

Undergraduate Enrollments in Engineering Colleges, 1940-1941
Magnesium metal in the period imme- 5th Year
i H Sopho- (of 5-yr. . .
diately after the war will present a Er.gircering Frcshmen  mores  Juniors  Seniors  Curfi-  Special ~ Eveuing
most interesting picture. For at least several Courses (Istyear) (2ndyear) (3dyear) (4thyear) culum) Studenta Students  Others Totals
. . . Aeronautical.. 1,150 1,009 750 528 71 27 180 2 3,723
years this picture will be of the slow ‘Agricultural. 271 189 212 187 4 1 864
motion variety for much work must be  Architectural 310 313 239 234 15 6 2 1119
- . . Ceramic. 199 172 151 171 37 730
done to fit the metal and its alloys into  Chemical 4,002 4,300 3,528 2,784 222 59 1,245 4212 1161%22
) ; : Civil. 2,499 2,794 2,575 2,226 124 55 837 .
the user’s requirements, and to find new  Eecrrica 3185 3,035 3477 2,913 161 76 1,6133% 285 1;.335
i i i Industrial.. 320 692 632 590 62 9 )
allovs which will better serve his needs.  BCiFrE 7185 7,370 6007 4532 28 12 2704 404 28.000
At the same time, markets must be de-  Metallurgical 385 537 603 497 3 g 24(33 g %%3
oo ; Mining...... 578 534 595 547 1 1 ,
veloped.  Combinations of this metal  (cejassified. 13000 2722 1659 1433 8 100 5963 100 25727
"_V”h _alumlnum, Its a_lloys, and_ with plas- Totals, 1940-41*.. .. 33,250  24.676  20.42S 16,042 1,042 515 12.945+ 620 110,618
tics in order to resist corrosion, would  Totals, 1939-40f.... 31,797 24,184 19552 16,782 877 458 11,624 628 105,892

seem to form the best opportunities here.
Competition of the light metals with
steel docs not appear to be as great a

« 155schools reporting to the Society for the Promotion of Engineering Education and published in Engineering Education
for Dec., 1941. 1 146 schools reporting. J 994 are distributed among classes and should be added to this for Cooper
Union.
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POSTWAR OPPORTL

NITIES

In Consulting and Professional Work

Some wag once defined a con-
sulting engineer as a good tech-
nical man “out of a job.” If that
he the case then D-day might
possibly he expected to bring
with it a bumper crop of consult-
ants of various and sundry call-
ings. Fortunately for both the
practitioner and the client, how-
ever, there are recognized stand-
ards of professional competence
in the field of chemical engineer-
ing which stem back to a proper
background of education and ex-
perience. But as the field broad-
ens there will be increasing op-
portunities for the really good
technical man who prefers to be
“out of a job” in the sense of
serving a single employer. Here
are the views of some prominent
consultants in the chemical and
chemical engineering fields.

SWORDS TO PLOWSHARES

CUSTAVUS J. ESSELEN

President, Gustavus J. Esselen, Inc.

at the end of this war we will have the

age-old problem of converting swords
into plowshares. In the present industrial
economy of this country this will mean the
development of new products to utilize the
available facilities of labor and equipment.
It will also be fundamental for every manu-
facturer to have a chemical audit made of
his existing processes to disclose those re-
spects in which they need to be modernized
in order to take advantage of the results of
intensive wartime developments.

In these activities the consulting chem-
ical engineers, and particularly the ex-
perienced consulting chemical engineering
organizations, will serve as coordinators of
the specialized knowledge of methods, ma-
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terials and consumer needs. They will
quickly and economically translate the new
technical war-time developments into the
peace-time economy. They will not only
review and evaluate the work of the re-
search and development divisions of the
large manufacturing companies, with a view
to determining their future prospects, but
they will also provide for the smaller con-
cerns facilities for research and develop-
ment equivalent to those which larger com-
panies provide for themselves.

In the rears following the war there will
be unparalleled opportunities for consulting
and professional services to the industries
that depend upon chemical engineering.

SCIENTISTS vs. SCIOLISTS

CHARLES RAYMOND DOWNS
Consulting Chemical Engineer

The status of the average consulting
chemical engineer, if there be such, will
undoubtedly fluctuate in the postwar period
with the economic cycles of the average
industry utilizing chemical engineering
principles. Accordingly, if we can prophesy
the postwar pattern of industry, we can
plot the curve for chemical engineering op-
portunities. But if we can’t, we can only
consult the postwar planners, most of
whom, unfortunately, are authors and not
authorities. The difference is much greater
than the comparative length of the two
words would indicate.

The authors frequently introduce their
remarks with “The statement has been
made,” thereby shedding responsibility for
accuracy which might otherwise hamper
their junkets into unfamiliar fields. Authori-
ties, on the other hand, generally refrain
from sticking their necks out in public
prognostications, for fear that future events
may prove them wrong and lead others
astray. If everyone did this we would be
better off. We would then “leave no stone
unturned” to find the treasure of Mar-
donius in our own fields. At times, how-
ever, even the authorities realize that they
are not infallible and call in a consulting
chemical engineer as an assistant dowser.
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He may never have dowsed in their fields
before, but he has dowsed in many others
and there is an outside chance that he may
find something they have missed.

If the consulting chemical engineer is a
scientist, and lucky, he will be a successful
consultant in any decade. If he is a sciolist,
and unlucky, the breaks are against him
even in boom times.

WHEN THE VEIL IS LIFTED

CARL S. MINER
Director, Miner Laboratories

'T'here isatremendous number of current

developments which necessarily are
secret. Most of these will be disclosed early
in the postwar period. This will result in
a concentrated effort to adopt these de-
velopments to strictly industrial purposes.
Much of this effort will be on the part of
organizations not adequately staffed with
personnel properly trained and experienced
for this purpose. Consequently the demand
for consulting services in the chemical en-
gineering field is likely to exceed by far the
present limited supply.

POSTWAR BURDENS

FOSTER D. SNELL
President, Foster D. Snell, Inc.
Chem ical engineering, which may be

said to have had its birth in World
W ar I, has come of age in World War Il.
The accomplishments of the chemical engi-
neer are an indispensable factor in the vic-
tories toward which we are surely headed.
Butadiene and synthetic elastomer produc-
tion on a fantastic scale were chemical
engineering speculations which proved suc-
cessful. Few appreciate the risks taken, but
all give credit to the chemical engineer, per-
haps less than he merits. The credit for
accomplishments in those fields must be
multiplied by a substantial whole number
to represent the many military projects
about which few people know.

When this war is over, management is
going to expect more magic from the chem-
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ical engineer, perhaps again paralleling the
experiences in the delirious '20s. Not only
will there be a postwar shortage of chemical
engineers, because of the current interrup-
tion in the production of members of that
profession, but it is going to be a long time
before enough will be available to saturate
the demand. That will necessarily extend
the war-time burden on those already in the
profession, because one of the things we’re
going to learn immediately after victory is
that it takes years of training and experience
to qualify chemical engineers for important
consulting and professional work.

IMMEDIATE AND LONG-TERM

PROSPECTS
ANDREW M FATRLIE

Consulting Chemical Engineer

Many plants.needed for supplying war-
time products, such as alcohol, high

octane gasoline, magnesium, synthetic rub-
ber, ammonia, explosives and oleum have
now been built. The erection of steel fur-
naces and rolling mills and shipyards has
about been completed. Meanwhile, for
lack of construction materials, much needed
repair work has been left undone, and the
expansion and construction of non-war
plants have been postponed and neglected.

The completion of these war plants
should release some materials and man-
power for execution of this neglected work.
In addition, the demand for some com-
modities, such as superphosphate and sul-
phuric acid, is still increasing. Executives
with vision, anticipating a future rush of
demand for engineering facilites, are be-
ginning to close contracts now for the
preparation of drawings and bills of ma-
terial, in order to be ready for immediate
construction when the war is over. These
features seem to insure that chemical en-
gineers will, for the immediate future, con-
tinue in demand for professional and con-
sulting work.

For the more distant future, we must
realize the fact that the war will not be
over at one time. With the conclusion of
the European phase, a period of transition
from total war to partial war will ensue,
causing some confusion and hesitation. Tire
war demands of the Japanese side of the
conflict will increase, but this increase will
be accompanied by a considerable letdown
from the demands of total war, and execu-
tives should soon be able to formulate plans
for the period of partial peace. With
hungry millions in Europe to be fed, de-
molished cities to be rebuilt, wrecked fac-
tories to be restored, before European com-
modities and materials of construction can
be made available, supplies must for a time
flow from this country. This creation of
order from chaos calls for continuing the
activity of the chemical engineers of
America.

The conclusion of the Japanese phase of
the war will bring about another period of
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transition—from partial war to total peace.
The consideration of the effects of this
seem to belong to some future year beyond
1944,

GLOBAL ENGINEERING
C. |- MANTELL

Consulting Chemical Engineer

A ppakently our patent system is going
to come through the war-time period
with relatively little change in its major
aspects, and, after the war, we will see a
surge of patent litigations which will de-
mand attention of consultants in reference
to development work, court preparations
and expert testimony and presentations.
In reference to plant construction, design
and initial operation, it appears that the
demands of foreign countries for process in-
dustries will require a considerable amount
of attention of professional chemical en-
gineers in a wide variety of chemical and
related industries. One has every reason to
expect that chemical engineering processes
and unit operations will be spread over the
world, and that professional men will go
with them in the same way that we passed
through the period of disbursing our min-
ing engineers to all corners of the world
during the past four decades.

A REGIONAL REPORT

LAWRENCE W. BASS
Director
New England Industrial Research Foundation

rpuiE  wartime emergency has given

chemical engineers an unusual chance
to adapt their training and experience to
the technologies of other industries. This
situation is particularly true in New Eng-
land. The excellent regional survey in the
September 1943 issue of Chem. & Met.,
shows clearly that the production of chem-
icals is a minor fraction of industry in
these states, but that the use of chemicals
is very large. A great opportunity lies in
the application of chemical engineering
principles to older industries which must
move forward technically if they are to
meet the competition of the postwar years.

During the transition period, large sec-
tors of New England’s industries will be
well poised for a rapid return to peace-
time products. Many companies for the
first time have come to rely on technical
men for guidance and it is expected that
they will continue to seek help from the
same source. These circumstances should
provide a favorable climate for chemical
engineering developments, above all by
men who can translate their knowledge into
terms of other specialized fields.

The long-range outlook also is encourag-
ing, provided that our managements con-
tinue progressive and aggressive policies.
New England manufacturers are conscious
of threatening competition from other areas
and are realistically looking for help

FEBRUARY 1944 -



101 1 1 1t i 1
CHROMATE AND BICHROMATE
Oh SUNA /

A

A
v

N 9/9 -1939
Rate of g powfh

1

1920 1930 1940 1950

wherever it can be found. Many agencies
are willing to aid companies in shaping
plans and in securing staff or outside serv-
ices to carry out these programs. More
chemical engineering brains in responsible
posts throughout our industries will be a
real asset in enabling a region with limited
natural resources to maintain a prosperous
manufacturing economy.

REVERSION AND
READJUSTMENT

RUSSELL S. McBRIDE
Consulting Chemical Engineer

rpHE contribution of chemical cngi-
< neers, especially of chemical engineering
consultants, to postwar readjustment will
be great or small according to the skill and
vision which they bring to the task. Those
readjustments which are not wisely guided
in both a technical and an economic sense
may appear initially successful but cannot
have permanence.

Even in times of depression the chemical
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process industries have never experienced
such intensive competition as will con-
front the maker of industrial materials in
the next few years. The immediate post-
war demands, which will probably exceed
the supply of many goods, may conceal this
fact for a time. But before many years it
will be necessary to be producing a superior
product, a cheaper product, or a new
product that can replace an old one, in
order to stay in a profitable business. This

means that good old-fashioned chemical en-
gineering must be reapplied more inten-
sively than ever before.

And most important of all, it means that
it will be more important to find new uses
for old products and ways to keep the other
fellow from taking away present business
with a different product. Inter-commodity
competition is likely to be more serious as
a postwar threat than inter-company com-
petition ever was.

EDUCATION Comes First in Postwar Planning
(Continued from page 101)

POSTWAR OPPORTUNITIES

\V. W. HODGE
Head, Department of Chemical & Metallurgical
Engineering
West Virginia University

resent trends in engineering education

have tended to eliminate the liberal-
izing subjects and to focus all attention
on supcr-concentrated courses in sciences,
engineering and technology. This is a
necessary part of our country’s “win the
war” program, but | anticipate that in
most postwar chemical engineering curri-
cula we will return to former standard or

improved courses in mathematics, basic
sciences, and, in addition, will include
more economic and social science sub-

jects than ever before. More credits in
military science of specialized types may
be required. Four-year curricula for the
bachelor degree will undoubtedly pre-
dominate, but there will be some three-,
five- and six-year curricula.

The demands for chemical and metal-
lurgical engineers will continue in the
light-metal, iron and steel alloys and the
byproduct coke and fuel industries. Other
promising fields for chemical engineers
are as follows: Improving synthetic rub-
ber and its products, petroleum refining,
fuels and lubricants, plastics, rayon and
other textiles, and, most importantly, dis-
covering and developing technically and
economically sound processes for making
useful products from billions of tons of
waste now polluting our streams and at-
mosphere.  We must also give more
attention to the utilization of farm and
forest crops and their byproducts, to ob-
taining better yields of gasoline and oils
from coal and shales, and in the manufac-
ture of inorganic and organic chemicals.

CAPITALIZE WAR
EXPERIENCE

CEO. W. GLEESON

Professor of Chemical Engineering
Oregon State College

Our chemical engineering research dur-

ing the war has been concerned largely
with four major fields: (1) Conservation
through substitution and more complete
utilization of our natural raw material re-
sources, such as timber and mineral sup-
plies. (2) Production of possible substi-
tutes for motor fuels. (3) The further
exploitation of petroleum as a chemical
raw material. (4) Greater use of annual
land crops as raw materials for chemical
industries.

In the postwar period we want to capi-
talize on the lessons we have learned both
in research and in methods of instruction
developed under the pressure of war de-
mands.  Those educational procedures
that have proved successful could be
utilized to help us prepare students for
foreign service as teachers and as engi-
neers. From the standpoint of tech-
nology we want to place educational em-
phasis on the need for graduate study,
particularly in the field of reaction Kine-
tics, process development, and in economic
and technical preparation for such ex-
panding fields as applied electrochemistry,
synthetic fibers, instrumentation (espe-
cially electronic devices), applied biochem-
ical processes, plastics, light-metal metal-
lurgy' (especially application and fabrica-
tion), organic synthesis from gas and
petroleum, glass technology' and food pro-
cessing. The opportunities these fields
offer bring corresponding responsibilities
for our educational institutions.

Note: Complimentary copies of this 16-page “Overseas Supplement” are being
mailed to all Chem. & Met. subscribers and former subscribers in the armed
services for whom we have recent and accurate addresses. We shall be glad to
send an additional copy to any oilier chemical engineer in uniform any place
in the world provided you will forward us the necessary information on
previous employment and present connection with the Army, Navy or Maritime
Services. Companies and colleges desiring reprints for other distribution may
purchase them at 25 cents per copy or $10.00 per hundred — as long/as the

supply lasts.

Address all communications to Postwar

Editor, Chemical &

Metallurgical Engineering, 330 W. 42nd St.,, New York 18, N. Y.
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Sulphuric Acid aud Sulphur

Despite production approaching 14,000,000 tons (50 deg. basis),

which was 11 percent greater than the previous peak year, sulphuric

acid users in some areas were scraping the bottom of the barrel

in 1943.

uring 1943 previously threatened
D shortages in sulphuric acid began to
appear, in spite of the fact that the total ca-
pacity was greater than needed, resulting in
the shutting down of some government
owned acid plants, and the failure to start
others that were ready to go into operation
during the year. A considerable problem,
therefore, will be put in the laps of the
military during 1944, namely, whether to
attempt to make up the deficiencies that
will almost certainly result, by running
some of the ordnance acid plants for
civilian production.

Except for the need for further expan-
sion in superphosphate production, the
problem would not arise, since the coun-
try’s acid plant capacity has been increased
since 1939 by something like 2J million
tons, on a 50 deg. BA basis. Tremendously
enhanced need for fertilizers, however,
makes the difference. No less than six new
superphosphate plants and one triple-super
plant are scheduled for construction during
1944, widely scattered throughout the
country, and there are probably others in
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There was excess capacity in some regions.

the offing. The government plants, in the
main, are not well situated from the stand-
point of turning out superphosphate acid,
and to use them for this purpose will re-
quire some exceptionally long and un-
economic freight hauls—to compete with
the rail movement of petroleum products.
By a considerable margin the acid out-
put of 1943 exceeded all earlier records.
Output was nearly 70 percent above 1939,
and is estimated to have totalled fully 13-
930.000 short tons of acid on a 50 deg. BA
basis, as compared with 12,520,000 tons in
1942 and 10,944,000 tons in 1941. Con-
sumption closely approximately production,
with the figure for 1943 estimated at 13,-
917.000 tons, compared with 12,515,000
tons in 1942 and 11,040,000 tons in 1941.
The 11 percent increase in usage was due
in large measure to the fertilizer situation,
as is evident from the first of the tabula-
tions on the following page, where acid
for fertilizer is estimated to have increased
nearly 40 percent as compared with the
preceding year. For the rest of the appli-
cations, the trend was mixed, with only
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average increases in most cases and a few
decreases. The largest percentage increases
came in petroleum refining, owing to in-
creased run to stills, chemicals and defense,
owing to increases in both categories, and
paints and pigments, due to continuing
expansion in the titanium branch. Iron
and steel, other metallurgical, rayon and
film and miscellaneous applications showed
smaller percentage gains, while there were
actual losses registered in textiles, industrial
explosives and coal byproducts.

Trends in the production of high octane
gasoline hold some interesting possibilities
for sulphuric acid. At the present stage
the sulphuric acid alkylation process ap-
pears to hold chief favor, with evidence
of a decline in interest in the competing
HF process, owing possibly to unfamiliarity
with and fear of hydrogen fluoride. There
has been some effort to use spent alkylation
acid for fertilizer production, although as
yet there does not seem to have been uni-
form success in the attempt. A number of
plants have been installed, or are now be-
ing built for the regeneration of alkylation
spent, but the general feeling is that a more
economic procedure would be direct use in
fertilizer without recovery if this should
prove possible, a contingency which would
still further enhance the prestige of the
sulphuric acid process.

As was the case in our report on 1942,
wartime elimination of some of our former
sources of information, notably imports and
exports, has made it difficult to be as cer-
tain as formerly of the total quantity of
acid made. The U. S. Bureau of the
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Estimated Distribution of Sulphuric Acid

Consumed in the United States
(Basis, 50 dee. B6.)
1941
Short 1942 1943
Tons Short Short Sulphurmined...
Consuming Industries (Revised) Tons Tons Sulphur exports.
Fertilizers.. 2,500,000 2,950,000 4,100,000 Domestic shipments
Petroleum r 1,400.000 1,650,000 1,720,000 Approx. mine stocks at end of year
Chemicals and defense . 1,790,000 2.250.000 2.350.000 Nor.-acid uses of sulphu_r ..................
Coal products.. 940,000 970,000 927.000 Sulphur_avallable for acid....
Iron and 6teel.. 1,500,000 1,600,000 1,650.000 Change in consumer stocks..
Other metallurgical.. 800,000 840,000 860,000  Acid from sulphur
Paints and pigments 700,000 760,000 800000  DYritesimports.
Industrial explosives.... 190,000 195,000 190000  Domestic pyrite
Rayon and cellulose film 555,000 625,000 635000 Acid from pyrites.
Textiles 105,000 145,000 135,000 Acid from smelters...
Miscellaneous.. 500,000 530.000 550000 Acid from heroge_n sulphide..
! ! Total sulphuric acid made....
Totals e 11,040,000 12,515,000 13,917,000 i Includes In 1942 3,460.686,

« To_ avoid disclosing estimates of direct war applications of acid, such a
chemicals In" 1941- 11143

In military explosives,” these uses are lumped wit

Census has recently released 11 months’
figures which do not, however, include acid
made in ordnance plants, whereas we at-
tempt to estimate the total production.
The second tabulation on this page pre-
sents data and estimates on sulphur and
other acid raw materials, and acid produc-
tion, for 1941-1943. These figures are
based on certain Bureau of Mines data for
1942, together with Chem. & Met. and
trade estimates.

According to trade estimates, sulphur
mining was at a considerably lower level
than the record rate of 1942. Sulphur
mining approximated 2,530,000 long tons

Data and Estimates on U. S. Sulphur Activity and
Sulphuric Acid Production, 1941-1943

(Sulphur and pyrites in long tons; acid in short tons, 50 deg. B6.)

Trail, B.C.. whic

ing exports.

on the Gulf Coast, to which we have added
an estimate of 20,000 tons for far western
sulphur, imports from Trail, B. C. (which
were much curtailed owing to need for
fertilizers in Canada), plus recovery of sul-
phur by wet gas purification processes.
This compares with the 1942 figure of
about 3,496,000 long tons, of which
3,460,686 tons was mined in the Gulf
area. Added to production was about 500,-
000 tons withdrawn from producers’ stocks
at mines, giving total shipments, including
exports, of about 3,070,000 long tons,

Alkalis and Chlorine

Soda ash, caustic soda and chlorine all were stepped up substantially

in 1943, producing new records in each case.

The increase was

nearly 16 percent for soda ash production, while for caustic soda

it was 13 percent.

he year 1943 was one of heavy activ-
ity in the alkali industry, with record
levels achieved at nearly every point.
only important exception was in the pro-
duction of lime soda caustic, which was at
a lower level than in 1941, its previous peak
year. On the other hand, electrolytic
caustic hit some 12 percent above its earlier
peak year, and could have been consider-
ably larger except for the fact that caustic
finishing equipment has not been installed
for a fair amount of the new chlorine
capacity which went into operation in the
last couple of years. Caustic was in a situ-
ation more or less unique in recent years—
in good demand and no longer completely
outclassed by its partner, chlorine. In
fact, troublesome stocks of earlier years—
which totalled in the neighborhood of
109,000 tons at the close of 1942, were
partially cleared away in 1943.
Soda ash production pushed into new
ground, considerably higher than had ap-
peared to be its ultimate capacity. This
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Chlorine’s advance was over 21 percent.

was done by working both the ammonia
soda and natural capacity to the limit. In

Thepite of these efforts, the material was fre-

quently difficult to get.

This year for the first time, the U. S.
Census Bureau has developed a current
system of reporting production of a group
of heavy chemicals, among them, the heavy
alkalis and chlorine. The new monthly
Census data do not include production at
government plants in most cases, but in
several instances it has been possible for
us to extend the 11 months’ Census data
for the entire year, with the inclusion of
an estimate covering the entire production.
Based, then, on 11 months’ Census figures,
we estimate that in 1943 there was a total
production of soda ash of 4,562,000 tons,
made up of 4,380,000 tons of ammonia
soda, 164,000 tons of natural soda, and
18,000
which is an increase of nearly 16 percent

'‘above 1942, compares with the similar fig-

ures. of 3,788,583' tons of ammonia soda,
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tons of electrolytic soda. This total,

1941 1942
(Revised) (Revised) 1943
3,150,000 3,496,0001 2,570,000.
725,000 s i
2,675,0001 3,164,000* 3,070,000
3,975,000 4,300,000 3,800,000
...... 705,000 1,325,000s 1,620,000s
1,970,000 1,839.000 1,550,000
+500,000 +85,000 -515,000
7,580,000 9,040,000 10,630,000
310,000 . *
670,000 1,020,000° 1,000,000
2,044,000 2,260.000 2,200,000
1,250,000 1,120,000 1,300,000
70.000 98,000 100,000
10.944,000 12,518,000 13,930,000

and In 1943 about 2,550,000 long tons of sulphur mined on
the Gulf Coast, ﬁlns western sulphur,

are lumped to avoid disclosing estimate of imports.
acid uses to avoid disclosing estimate of exports.
nor sulphur from fuel gases, estimated to total about 31,000 tons.
a Includes sulphur exports.
7 Includes estimated pyrites Imports.

recovery from fuel gases and sulphur imports from
~ALumped with non-
*Does not include import from Trail, B.C.,
*Total shipments, includ-
«Lumped ‘with domestic pyrites consumption.

compared with 3,164,000 tons in 1942.
Sulphur exports, to which we have added
domestic non-acid uses to conceal exports
for reasons of security, are estimated at
1,520,000 tons, compared with 1,325,000
tons in 1942. Thus there appears to have
been not more than 1,550,000 long tons
of sulphur left for acid during the year, an
impossibility owing to the materially in-
creased output. The answer lies in the
stocks of sulphur in consumers’ hands
which, under urging of the government
(Continued on page 119)

136,172 tons of natural soda, and 18,000
tons of electrolytic soda in 1942, and
3,606,826 tons of ammonia soda, 100,734
tons of natural soda and 18,000 tons of
electrolytic soda in 1941.

W ith the sole exception of soap, all prin-
cipal users of soda ash increased their 1943
requirements compared with earlier years.
The total, which we estimate as 4,543,000
tons in 1943, is more than 15 percent in
excess of the corresponding estimate of
3,934,000 tons in 1942. The largest in-
crease, both absolutely and percentagewise,
was in the field of non-ferrous metals,

Production of Caustic Soda in the
United States

(Short Ton9)

l.ime- Electro-

Year* Soda lytic Total
1921.. 163,044 75.547 238,591
1923 314,195 122,424 436,619
1925 355,783 141,478 497,261
1927 387,235 186,182 573,417
1929 524,985 236,807 w761,792
1931 . 455.832 203.057 658,887
1933 439,363 247,620 686,983
1935 436,980 322,401 759,381
1937 488.807 479,919 968,726
1939.... 532.914 512,492 1,045,406
1940 (e 505.000 595,000 1.100,000
1941.. 685.999 743.316 1,429.310
1942.... . 634,291 939,878 1.514,169
1943 (estimated). . 065.000 1,050,000 1,715,000

*Flgures for 1921-1942. except 1940, are from the

. S. Bureau of the Census. E ectrulytlc caustic soda
flgures do not include that made and consumed at wood-
pulp mills, estimated at about 30.000 tons in 1927 and
1929. at aboul 24,000 tons In 1931. 21.000 tons in 1933.
20.000 tons in 1934. 17.000 tons in 1935, 19,000 tons in
1936 and 1937. 18.000 tons in 193S. 25. 000 tons in 1939.
30.000 tons in 1940. 30,000 tons in 1941. 30.000 tons In
1942 and 30,000 tons in 1943.
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mostly for aluminum where the year’s out-
put was about three-quarters larger than
the preceding year. Miscellaneous uses also
increased materially. The figure now in-
cludes exports (for security reasons), but
also includes a number of other impor-
tantly increased wartime uses. Quite pos-
sibly the use of cleansers was considerably
greater than indicated, owing to army amp
use. On this point however there is a con-
tinuing controversy, since dozens of small
concerns which include the word “chemi-
cal” in their names put out alkaline cleans-
ers and nobody has ever succeeded in arriv-
ing at an accurate estimate of this diverse
business.

Although the percentage increase in use
of caustic soda was greater than that for
soda ash, the percent of production change
was considerably less, owing to the cushion
of stocks from the preceding year. Our
estimate is that caustic production totalled
1,715,000 tons in 1943, compared with
1,514,169 tons in 1942, an increase of 13.2

58% Soda Ash
J— NaOH (fbcfor 1.35)
ESS3 Bi«irbohate(fcrct+orQ.&4i!

Production for sale of principal am-

monia soda products (ash
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have included 665,000 tons of lime soda
caustic and 1,050,000 tons of electrolytic
caustic. For 1942 the comparable figures
were 634,291 tons and 939,878 tons. It
will be observed that the percentage of
electrolytic caustic is climbing slowly, as
shown in the accompanying tabulation of
caustic by sources, now having reached
some 61 percent of the total. Uses of
caustic, which we estimate to have totalled
1.783.000 tons in 1943, increased by
almost 22 percent compared with the
1.464.000 tons of consumption which we
estimated for 1942. W ith the exception
of soap, which declined, and vegetable oils,
which changed little if at all, there were
sizable increases all along the line. There
is some question whether caustic for soap
manufacture actually declined as much as
indicated. Usage of oils and fats by soapers
declined materially during the year, but
the total volume of soap was off less than
this decrease. In fact, orders in the last
quarter called for maintaining volume con-

percent. This production is believed to equivalents) (Continued on page 119)
Estimated Distribution of Caustic Soda Estimated Distribution of Soda Ash
Consumed in the United States Consumed in the United States
1941 1942 1941 1942

Short Short 1943 Short Short 1943
) . Tons Tons Short Tons Tons Short
Consuming Industries (Revised)  (Revised) Tons Consuming Industries (Revised)  (Revised) Tons
1 Soap... 125,000 120,000 105,000 1. Glass.. 990,000 1,100,000 1,200,000
2. Chemicals......... 260,000 300,000 360.000 2. Soap... 170,000 165,000 150,000
3. Petroleum refining. 116,000 100,000 130.000 3 Caustic and bicarbonate. 1,033,000 960,000 1,010.000
4. Rayon, staple fiber and cel- 4. Other chemicalS...ooovecorreennenn. 800,000 840,000 950,000
lulose film 270,000 300.000 320,000 5. Cleansers and modified sodas 70,000 80,000 85,000
5. Lye and cleansers 52,000 70.000 100,000 6. Pulp and paper. . 155,000 145,000 155,000
6. Textiles......... 63,000 110,000 120,000 7. W ater softeners. 70.000 80,000 95,000
7. Rubber reclaiming. 18,000 20,000 . 24,000 8. Petroleum refining 23,000 18,000 20,000
8. Vegetable oils 20,000 19,000 19,000 9. Textiles. 60,000 56,000 58,000

9. Pulp and paper 100.000 85,000 95,000 10. Exports.. 85,000 * *
10. Exports........... 120,000 * 11. Miscellaneous. 140,000 230,000 370,000
11. Miscellaneous 230,000 340.000 510,000 11.  Non-ferrous metals 150,000 260,000 450,000
T OIS oo 1,374,000 1,464,000 1,783,000 TOtalS oo 3,740.000 3,934,000 4,543,000

*Included In miscellaneous.

. included In miscellaneous,

CUMULATIVE PLOT OF___
PRINCIPAL USES
OF CAUSTIC SODA

1923-1943
(Key: See Numbers
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Fertilizer and M aterials

Another all-time high record for production of fertilizer and fer-

tilizer materials was made in 1943 and still higher output is expected

in 1944, Unlimited demand for food means continuing demand for

fertilizer to aid farm production.

The only surplus anticipated is

of anhydrous ammonia for which adequate “carrier” is not available.

Fe rtitizers and fertilizer materials were
produced and sold during 1943 at a
record high rate. During the coming year
there will be still greater demand and still
greater supply of all. The total sales of
fertilizer during the calendar year 1943
were about 11 million tons. Thus there was
continued for a fourth successive year an
increase in output of just about a million
tons per year.

Demand during the past year exceeded
supply for certain of the component chem-
icals, especially for sodium nitrate and
ammonium sulphate to be used alone on
crops and for potash. Supply barely
equalled demand for mixed fertilizer, but
will fall definitely short of "official” esti-
mates of need in the spring of 1944. De-
mand may exceed supply of superphosphate
if sulphuric acid supply is limited by trans-
port restrictions. But no shortage of am-
monia is expected except locally in a few
areas during the season of peak manufacture
of superphosphate.

The plant food content of fertilizer in
1943 has been a trifle less in percentage be-
cause of the necessity for reducing the con-
centration of nitrogen due to short supply.
Thus there is currently a slight interruption
in the upward trend in the concentration of
total plant food in mixed goods. But the
total quantity of plant food (in tons) has
continued to increase yearly and will in-
crease still further this year.

The program of grade standardization to
simplify marketing practices of the indus-
try proved a great aid during 1943. It is
being continued with minor revisions in
certain states and regions. The result is
that each company, instead of having
scores of varieties, is supplying a small num-
ber of formulas in each area without in
any way preventing a farmer from picking a
grade appropriate for the crop and soil on
which he wishes to use the fertilizer. The
enthusiasm of the industry indicates that
this grade standardization is likely to be a
permanent practice for all companies even
when wartime compulsion ends.

Prices of fertilizer materials changed but
little during 1943, as indicated by the price
index figures prepared by National Fer-
tilizer Association. The most significant
change was the definite decline in chemical
nitrogen compounds, a trend contrary to
the price movement of most other mate-
rials.

Farm demand for fertilizer is most in-
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fluenced normally by the cash income from
the sale of agricultural products. Thus the
demand for fertilizer in 1944 would under
ordinary circumstances be far above normal.
But there is also the need for increased pro-
duction per acre with less available farm
labor. These factors give farmers even
greater incentive than usual. Some en-
thusiasts say that as much as 12 or 13 mil-
lion tons of fertilizer would be used in 1944
if available. Actual consumption will
probably exceed 11.5 million tons; and the
total may be even greater if A.A.A. and
T.V.A. continue aggressively their free or
subsidized distribution for "“soil conserva-
tion” and experimental or demonstration
purposes.

The general program of fertilizer manu-
facture for the spring and early summer
of 1944 includes two major uncertain-
ties. First, there is some doubt as to
whether enough sulphuric acid can be sup-
plied after March to meet superphosphate
manufacturing demand in certain areas.
Final decision of military authorities on use
of acid capacity at plants built for explosives
will determine this question. Second, great
uncertainty exists as to two official actions
on nitrogen supply. It remains prob-
lematical as to whether adequate ship space
will be assigned for the nitrate which might
be brought from Chile; and there is grave
uncertainty as to whether practical means
will be found to utilize much of the syn-
thetic ammonia which can be manufac-
tured. This ammonia cannot be stored for
long periods, nor are adequate carriers
available to put it into usable form for
either mixed fertilizer or independent use
in top dressing or side dressing of crops.

The accompanying table, which gives
a summary of fertilizer materials used in
1941, shows clearly the relationship of the

FERTILIZERS

fertilizer industry to many divisions ot
chemical manufacture and the chemical
process industries.

PHOSPHATES

Phosphate rock producers were pressed
last year for rock supplies by the fertilizer
industry as never before in their history. At
certain stages it was necessary for super-
phosphate makers to shop around in order
to find rock of the desired quality available
on schedules suited to their acidulating
plans.

During the calendar year 1943 there were
produced approximately 6.5 million tons of
superphosphate, calculated on the 18 per-
cent P 5 basis. (The actual average was
about 19.5 percent) More than 6.8 mil-
lion tons would have been made if
ordnance acid could have moved more
promptly in certain areas. The output for
the fertilizer year, ending June 30, is ex-
pected to be close to 7 million tons if
present acceleration can be continued. Of
the total, more than 6 million tons will be
distributed by commercial fertilizer com-
panies. The balance will be handled
through Government programs of A.AA.
The production of high-concentration
superphosphate, 45 percent P20c, will be

Potash Deliveries by U. S. Companies

BeSel ¥4 & B

IN TWO WAR PERIODS
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nearly 300,000 tons of which about one-
third is expected to be exported through
Lend-Lease.

Demands for 1944 include more fertilizer
and superphosphate for Government dis-
tribution than can be made available. Some
critics believe that this portion of the de-
mand should not in any event be met be-
cause much of it will require labor and ma-
terials which can ill be spared during the
war period for mere soil conservation pur-
poses.

During 1944 it is expected that there
will be built at least six new plants for
making superphosphate, and one new plant
for manufacture of triple-super in Texas.
The former establishments will be widely
scattered geographically authorizations by
W.P.B. having been made already for
Maine, Missouri, Louisiana, Texas, ldaho,
and California.

POTASH

The four major domestic potash con-
cerns, assisted by a few minor establish-
ments, are currently producing potash
products at the rate of 700,000 tons of
KjO per year. This is practically double the
1940 rate, but still well below the demand
for fertilizer, chemical industry, and ex-
port. The early allocations of potash for
1943-44 (the fertilizer year which ends
July 1, 1944) were as follows:

Tons of KtO
United States and territories 540,000
Export to United Kingdom. 30,000
Exportto Canada........... 35,000
Exportto Latin America, etc. 4,000
Chemical manufacture 85,000

The allocation for export has been
severely criticized, and actual shipments
may be much less than anticipated at the
beginning of the fertilizer year. Some of
the material has been re-allocated for chem-
ical industry use. Even if there were no ex-
port, there would still be a greater demand
for use in fertilizers than the total supply
for purposes other than chemical. The
actual use for chemicals manufacture in the
United States is expected to be close to
100,000 tons during 1944.

It is anticipated that there will be some
expansion during 1944, both of facilities for
manufacture of potash chemicals for use in
industry and in output of potash-bearing
fertilizer materials of high K,0 content.
Forecasts are that the primary refiners will

Potash Materials Used for Agriculture
in the United States and Territories,
Thousands of Tons of KiO

1941-42 1942-43 1943-44
Muriate (60%) 410 461 388
Muriate (50%) 33 37 45
Manure salts (25%) 37 48 47
Sulphate (50%) 34 37 39
S.P. M. (22%) 7 7 1
521 590 530

Data from American Potash Institute with estimates
for 1943-44.
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be able to produce at the rate of 760,000
tons of K,,0 per year by the fall of 1944.

NITROGEN

Agriculture is still the most important
consumer of nitrogen compounds, with
military' activities a poor second. The nitro-
gen materials used for fertilizer during 1943
contained about 460,000 tons of N, of
which 256,000 was used in mixed fertilizer,
and the balance for top dressing or side
dressing of crops. Government agencies
promise 625,000 tons of N for fertilizer
use in 1944, of which 354,000 is wanted
for mixed fertilizer according to present
plans. There will also be used a limited
amount of material containing organic
nitrogen products, but the bulk of such
nitrogen carriers is to go for either food or
feed usage in preference to fertilizers.

Two major technical problems remain
largely unsolved at the beginning of Febru-
ary. One has to do with supply of nitrate
nitrogen for top dressing; the other relates
to the use of anhydrous ammonia for
ammoniation of superphosphate.

Conversion of ammonia to sodium ni-
trate affords the preferred form of fertilizer
material for independent use on many
crops. It and Chilean nitrate are expected
to be supplied this year to the extent of
about 825,000 tons. Fully a million tons
is wanted. There could be more imported
if ship space were available. Production of
domestic sodium nitrate could be increased
at existing plants if more alkali could be
spared for this purpose and only small
modifications in equipment were author-
ized. Later in the spring it is expected that
the cut-back in other military activities
may release the necessary alkali and permit
some such plant expansion at existing syn-
thetic ammonia plants. But those shifts
will not come soon enough to give any aid
in fertilizer before the crops of the spring
of 1945,

Because sodium nitrate cannot be made
in the amounts desired, it is planned that
about 230,000 tons of ammonium nitrate
will be supplied by one or two commercial
producers, by T.V.A., and by some of the
Ordnance Department arsenals equipped to

(Continued on page 134)

Fertilizer Materials Consumed in the United States, 1941, Tons*

Continental United States

Terri- Grand
M aterial Mixed As Such Total tories Total

Normal superphosphate 1 2,487,000 1,533,000 4,020,000 28,000 4,048,000
Nitrate of soda 69,000 789,000 858,000 22,000 880,000
Sulphate of amMONia..ccoiiiiiccsces 354,000 177,000 531,000 139,000 670,000
Muriate of potash * 522,000 80,000 602,000 38,000 040,000
Dolomite and limestone * 301,650 74,000 375,650 375,650
Concentrated superphosphate4.. 95,000 167,000 262,000 200 262,200
Phosphate rock 1 35,147 160,380 195,527 195,527
Ammonia and solutions.. 186,000 7,000 193,000 193,000
Sewage sludge (all kinds) 144,000 16,000 160,000 160,000
Cottonseed meal « 13,000 137,000 150,000 150,000
Wet-mixed base goods. 130,000 0 130,000 130,000
Cyanamid 33,000 83,000 116,000 4,000 120,000
Manure salts and Kainit7.....n. 90,000 21,000 111,000 111,000
Tobacco stems... 80,000 20,000 100,000 100,000
Process tankage ..coooeveceirenieiecceeseces e 89,000 3,000 92,000 92,000
Castor pomace 77,000 12,000 89,000 89,000
Land plaster ¢ 70,000 14,000 84,000 84,000
Sulphate of potash and of potash-magnesia. 59,000 5,000 64,000 6,000 70,000
Basic slagB......... 5,000 60,000 65,000 65,000
Ammonium phosphates 10.....ccccovvvevnrcenens 22,000 28,000 50,000 13,000 63,000
Peanut-hull meal 50,000 0 50,000 50,000
Uramon, urea, calurea, etc. 31,000 6,000 37,000 4,000 41,000
Nitrate of soda-potash. 9,000 16,000 25,000 14,000 39,000
Dried fish scrap........... 30.000 7,000 37,000 1,000 38,000
Bonemeal ... 10,000 26.000 36,000 1,000 37,000
Peat. ... 30,000 5,000 35,000 35,000
Cocoa byproducts 30.000 2,000 32,000 32,000
Miscellaneous natural organics 11.... 4,000 21,000 25,000 3,000 28,000
Miscellaneous potash materials u 7,000 17,000 24,000 24,000
Dried animal manures.........coeee.e. 10,000 12,000 22,000 22,000
Miscellaneous chemical nitrogenous u . 9,000 9,000 18,000 2,000 20,000
Garbage tankage 14,500 500 15,000 15,000
Guanos 14,500 500 15,000 15,000
Miscellaneous seed Meals U orerrerceeeninnnenees 10,000 3,000 13,000 13,000
Acidulated fish........ 11,000 0 11,000 11,000
Miscellaneous materials u ... 4,500 5,500 10,000 1,000 11,000
Calcium metaphosphate * 0 8,949 8.949 8,949
Manganese sulphate 8,000 500 8,500 , 8,500
Tung meal 3,000 3,000 6,000 6,000
Miscellaneous phosphatic materials.............. 4,000 4,000 4,000
Sand and other filler ... 650,000 650,000 500 650,600
5797.297 3,533,329 9,330,626 276,700 9,607,326

« From U. 8. Department of Agrlcullure 1 Grades containing 14 to 24 percent available PaOc. Include«

728,320 tons distributed as such by the A A, A

Used as fertilizer filler or sold as such by the fertilizer Industry,
by the lime or other industries was consumed In agriculture in 1941,
Includes 95,280 tons distributed as such by

avallable P 20s.
T. V.

*Includes 5,953 tons distributed as 6uch In Illinois by the A. A. A.

2 0f that consumed as such, 48 percent was 50 percent grade.

in addition, more than 15,000,000 tons sola
« Grades containing 30 to 48 percent
the A. A. A. and 18,353 tons distributed by the
«Includes 110,640 tons or

meal uséd as fertilizer on cotton farms and more than 10,000 tons of cottonseed meal denatured with castor

Tlincludes 19,204 tons of 20

?omace
In addition,

nduslry only.

* Mostly open- hearth basic slag, of which 42,682 tons was distributed by the A. A. A.

17 Dried blood;
cement-klin dust,
ammonium nitrate,
15(:0pper sulphate, zinc
«Figures for all States and Territories are Included.

the total consumed as such was the 16-20 grade.
hoof and horn meal; etc. «Vegetable potash,
etc. 18 Calnltro, calcium nitrate,
seed, sesame-seed meals, etc.
distributed by the T. V. A.
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percent kainit consumed as such.
130,000 tons distributed by other Industries was consumed as such in” agriculture in

8 Material handled by the fertilizer

10About % or
and king crab scrap;

shrimp, blue crab,
cotton-bull ashes,

lime- potash, wood ashes,

etc. 14 Llnseed soybean peanut, aprlcot seed, hemp-
sulphate, borax, sulphur, and unsegregatcd. « All
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Synthetic and Natural Rubber

Synthetic rubber made great strides during the past year and should

continue its upward climb during the months ahead.

Imports of

natural rubber were slightly higher than had been predicted. Yet

rubber will be very scarce in 1944.

rpuiERE IS no question regarding the out-
-* standing development in rubber during
the past year. The synthetic rubber
industry made tremendous strides as had
been expected, and well it did for the
safety of this country depended upon the
success. It is estimated by the Office
of the Rubber Director that 233,400 long
tons of the four types of synthetic rubber
were produced. Our natural rubber im-
ports from all sources, including those
outside of the Western Hemisphere, for
the year 1943 totaled approximately 60,-
000 tons. The tire collection plan of
last year brought in 12,000,000 tires. The
consumption of crude and synthetic rub-
ber in the United States was about 424,-
000 long tons, while the consumption in
1944 will be about 757,000 tons.

The breakdown of the 233,374 long
tons of synthetic rubber produced in the
U. S. and Canada is about as follows:
buna S, 183,635 tons; butyl, 2,292 tons;
neoprene, 32,574 tons; and buna N, 14,-
875 tons.

As of November 1, the synthetic rubber
program had progressed to the point
where completed plants had a rated an-
nual capacity of 646,000 long tons.
Eighty-seven percent of the butadiene-
from alcohol plants had been completed
and 39 percent of those producing buta-
diene from petroleum.

Progress should continue throughout
1944 as many new plants will come into
production, especially in the first half of

the year. It is expected that the produc-
tion will be about as follows: buna S,
710,000 long tons; butyl, 39,000 tons;

neoprene, 49,200 tons; and buna N, 20,-
000 tons.

The Rubber Director reports that dis-
appointments were encountered in the
production of butyl rubber. Intensive re-
search is being carried on in the hope of
finding a satisfactory solution to this
problem. Pending results of this research,
production is negligible.

All neoprene plants have been com-
pleted and are producing at rated capac-
ity. These have been among the most
successful parts of the rubber program.

Imports of natural crude rubber from
all sources, including those outside of the
Western Hemisphere, for the first ten
months of 1943 were 51,008 tons, accord-
ing to Douglas H. Allan, president of the
Rubber Development Corporation (be-
fore the Gillette Committee of the U. S.
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Senate Dec. 9, 1943).
year Dewey estimated imports would
'reach 60,000 tons. It is expected that
imports in the current year will be aug-
mented by increased shipments, from
British  territory and be about a third
greater than in 1943. As a result of the
creation by the President of the Office
of Foreign Economic Administration, all
American development and procurement
programs in foreign countries have be-
come its responsibility.

The United States has a satisfactory
supply of scrap rubber on hand. The
first day of October this amounted to
754.000 tons, including 463,000 tons of
pneumatic tires and tire parts. The
monthly consumption of scrap rubber is
35.000 tons.

Besides the tires brought in during the
tire collection plan of last year, a large
amount of assorted scrap was collected by
the government. Much of this has been
and is being used in the manufacture of
reclaim rubber. A part of this miscel-
laneous scrap, however, is of such low
quality that it can not be used and will
have to be destroyed.

Due to numerous complex factors the
problem of setting a price on the differ-
ent rubbers had not been simple. The
most practical approach, according to the
Progress Report, No. 4 of Office of Rub-
ber Director, has been to average all of
the cost of all of the synthetics under
present conditions and all of the crudes
now being obtained and then price the
various rubbers in such a way that those
who are required to use any particular
synthetic are not at a serious disadvan-
tage when in competition with those using
any other.

Based on this reasoning, crude and syn-
thetics used in making government prod-
ucts are priced per pound as follows:

For the entire

Cents
Crude rubber 40
Neoprene 45
Buna S (GR-S) 30
BULYl (G R 1) oo 33

It was expected by Rubber Director
Dewey that the stockpile of crude and
synthetic rubbers at the end of 1943
would amount to 205,000 long tons and
by the end of 1944 will drop to 151,000
long tons. It should be noted, however,
that by the end of 1944 perhaps 50 per-
cent of the stockpile will be in synthetic
rubbers and there will be less crude than
the Baruch Comittee considered an irre-
ducible minimum. He has stated that
during 1944 restrictions on the use of
crude rubber will be increased until the
ultimate objective of a practically com-
plete conversion (all but a few large and
heavy duty tire sizes, etc.) has been ob-
tained and we are able to live within our
income of new crude receipts.

The president of one of the large rub-
ber companies recently said that assuming
the rubber lands will not be destroyed when
the Japanese are driven out potential world
rubber capacities will be roughly 1,800,000
tons of natural and 1,000,000 tons of syn-
thetic. This is a total of 2,800,000 tons
annually of natural and synthetic rubber or
more than twice as much rubber as the
world has ever used in any one year. These
estimates assume that low-priced natural
rubber or synthetic rubber, or both, will be
available after the war, which is more than
likely.

Position of United States and Canada
at end of 1943 and 1944

1943 1944

Inventory, January 1. 443,000 205.000
New supplies:

Crude 60,000 81,000

Synthetic... 223,000 818,000

Total 736,000 1.104,000

Requirements 531,000 953,000

Balance, December 31........ 205,000 151,000

Data from Progress Report No. 4 of Office of Rubber

Director

Status of Plants on Nov. 1, 1943
Rated
Capacity of
Construction
Com- %
Rated pleted— Com-
Product Capacity 10/31/43 pleted
Long Tom Long Tom
735,000 585,000 SO
75,000 21,000 28
40,000 40,000 100
850,000 646,000 76
Butadiene: Short Tom  Short Tom
From alcohol........ 230,000 200,000 87
From petroleum.. . 460,400 . 179,900 39
690.400 379,900 55
Styrene.....ccoeveeeennes . 202,700 163,700 81

Data from Projtress Report No. 4 of Office of Rubber

Director

1943-1944 Estimated Quarterly Production of Synthetic Rubber for Buna S,
Butyl, Neoprene, and Buna N

3 1943 Year . 1944 Year

1st 2nd 3rd 4th Total 1st 2nd 3rd 4th Total

3,102 18,792 56,741 105,000 186,635 145,000 185,000 190,000 190,000 710,000

35 393 364 1.500 2,292 4,000 6,000 12,000 17,000 39,000

Neoprene... 4,372 5,853 10,049 12,300 32,574 12,300 12,300 12,300 12,300 49,200

BunaN 2,977 3,335 4,063 4,600 14,875 5,000 5,000 6,000 5,000 20,000
Total e

SynthetiC.....cccooevrnnee. 10,486 28,373 71,217 123,300 233,376 166,300 208,300 219,300 224,300 816,200

All quantities are estimated in long tons.
Progress Report No. 4 of Office of Rubber Director
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’Includes neoprene and Buna N capacities of private plants.

Data from
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Plastic M aterials

W artime applications for plastics by the Army and Navy carried the

industry to an all-time high.

As was the case in other fields pro-

duction would have been much greater had raw materials been avail-

able.

Several new resins have important peacetime significance and

should be watched for important developments.

The production of cellulose acetate
plastics in 1943 was far ahead of that in
the previous year. In fact, it was as large as
the War Production Board would permit.
Several factors played a part in its limita-
tion, the principal one being the supply of
plasticizers. Notwithstanding this rapid
growth in production, manufacturers were
not able to meet military demands which
made it necessary to place all cellulose
derivatives on allocation in July. Part of
the expansion in production facilities has
been made at the expense of cellulose
nitrate.

CELLULOSE PLASTICS

High acetyl cellulose acetate production
went up rapidly throughout the year and
the trend shows every evidence of con-
tinuing. This high acetyl plastic is being
used wherever dimensional stability over a
wide range of temperatures and humidity
conditions are required. Another attraction
is its moisture resistance which is better
than that of the ordinary types of cellulose
acetate.

In the case of the very high acetyl cellu-
lose acetate, known as triacetate, not much
progress has been made. This lack of
progress is said to be due to inability of
existing equipment to extrude and other-
wise fabricate this new material. At present
a limited amount is being spun, by using a
solvent, into bristles. High acetyl molding
powder prices remained steady throughout
the year. The base price for all acetate
molding powder has been 44c. per Ib.

Production of cellulose acetate in the
form of sheets, rods, tubes, and molding
powder in 1943 is estimated to have been
39,000,000 Ib., which may be compared to
an estimated 36,200.000 Ib. in the previous
year.

Cellulose acetate butvrate showed an in-
crease in consumption during the year and
is expected to continue the growth in the
months ahead. The splendid molding
characteristics and dimensional stability ac-
counted for increased demand for this
plastic for wartime applications. During
the year about 13,000,000 Ib. were con-
sumed. The figure for the previous year
was in the neighborhood of 12,000,000 Ib.

All cellulose nitrate production facilities
were kept in continual operation, however,
as previously mentioned, more and more of
the equipment was converted to production
of acetate. This condition was due to the
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fact that the demand for acetate was
greater than for nitrate. As a result of this
switch production slumped to 13,765,000
Ib. In 1942 production had been 15,-
148,000 Ib. and in 1941, 16,479,000.
While a plasticizer shortage had no effect
on the production in 1943 the lack of suf-
ficient camphor is now cutting into the
volume. This shortage is expected to result
in a further reduction in the production of
cellulose nitrate during the first six months
of the current year.

Ethyl cellulose was in such urgent de-
mand by the Army and Navy that WPB
placed it on allocation early in the year.
This demand continues to lead production
although facilities have been increased. It
is being used as a molding powder and in
coatings. It shows great promise in low-
pressure laminations with cloth for landing
boats and parachute drop containers due to
the high impact strength of the fabricated
object. In 1942, production of molding
powder probably reached 3,000,000 Ib.,
double the output for the previous year.
Price of ethyl cellulose molding powder in
the first six months of the year was 58c. per
Ib., then a reduction of 2 cents on finished
molding powder was made.

PHENOLIC RESIN

Phenolic resin production took a sharp
upturn last year as a result of completion of
several new phenol plants. At last the
phenol capacity has reached and passed the
demands making unnecessary completion
of certain of the plants. Production of
phenolics last year has been estimated at
250,000,000 Ib. which may be compared
to 122,439,000 Ib. in 1942. About 115,-
000,000 Ib. of molding powder were turned
out last year, and 68,000,000 Ib. of lami-
nating resin (on a dry basis).

There have been no price changes in the
phenolics in some time. Price of the dark
colors remained at 13Jc. per Ib. An im-
proved type of resin was developed to meet
certain requirements which was priced at
16¢. per Ib.

Like all plastics the ureas and melamines
continued to make progress. Probably as
much as 60,000,000 Ib. were produced last
year. Of this poundage about one-half
represents urea molding powder. The U. S.
Tariff Commission reports 1942 production
of 37,515,785 Ib. of urea resins.

There have been no price changes in the
urea-formaldehyde resins. The price re-

FEBRUARY 1944 -

mained at 22c. per Ib. in carload lots. How-
ever, there was a slight downward trend in
melamine resins. They are selling at 50c.
per Ib.

Due to the enormous demands for
styrene by the synthetic rubber industry
applications for polystyrene resins have
been confined to military needs more
urgent than rubber tires, inner tubes and
so forth.

Late in 1942 polystyrene molding pow-
der price dropped from 45 to 30c. per
Ib. When large lots of the styrene now
going into rubber are available for plastics
the price is expected to go even lower.

One of the largest gains in the plastics
industry was made by the vinyl resins. Pro-
duction of all the vinyl resins (including
vinylidene chloride) has been estimated at
over 100,000,000 Ib.

VINYLIDENE CHLORIDE RESIN

Vinylidene chloride resins have made
considerable progress in many new direc-
tions. While they are still best known in
the process industry as a new piping mate-
rial, they are also useful for moldings, coat-
ings, films and filaments. A recent develop-
ment has been transparent film or sheeting
of vinylidene chloride. Its moisture re-
sistance has made it popular for these
purposes. It is nonflammable, and flexible.
New methods of extrusion have made pos-
sible pipe with a wall thickness as large as
I in. and a pipe size of 4 in. Tubing and
piping have been used far more extensively
in the chemical industry than heretofore.

Increased demand from the Army and
Navy for acrylic resins for aircraft parts,
and ships of various kinds have made it
necessary to enlarge manufacturing facili-
ties. At the year end the plants had a com-
bined annual capacity of 32,000,000 Ib.

Many and varied have been the develop-
ments. It will suffice to mention only a
few. Polyethylene resins are adaptable to
the manufacture of products as varied as
collapsible tubes for toothpaste, water-
proof coatings, piping, adhesives and elec-
trical insulation. The resins are available
in substantial quantities on allocation for
war applications. They are made by E. I
duPont de Nemours & Co. and Carbide and
Carbon Chemicals Corp. This new material
is particularly valuable for its dialectic prop-
erties and water resistance. Benzyl cellulose
is being studied by Hercules Powder Co.
Among the characteristics of this material
are extremely low moisture absorption, re-
sistance to chemicals and useful electrical
properties. Thermoplastics for laminating
at no pressure, low pressure, or high pres-
sure appear to have a bright future.

In 1944 large articles probably will be
produced from thermoplastics, there will be
larger injection molding machinery, ex-
truders will produce larger tubes, sheets,
and the like. Also there will be more de-
velopments in blowing cellulose esters..
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Alcohol and Solvents

Although new production records were established last year in the

solvents industry, military

and

other essential requirements

increased so rapidly that they absorbed the greater part of the

output. The outlook

is not regarded as favorable for

much

improvement in the supply situation in the current year.

rpuE alcohol and solvent business last
w-year was decidedly interesting inasmuch
as almost every problem which can be
anticipated in a business of this kind pre-
sented itself and demanded a prompt solu-
tion. To begin with, there was an urgent
call for deliveries both for domestic and
foreign account. This placed producers in
a position where they were called upon to
enlarge operations in the face of manpower
shortages, difficulty in securing ample sup-
plies of raw materials together with unusual
problems connected with packaging and
shipping. In some cases activities were af-
fected by difficulties in plant operations and
even the elements, in the form of floods
and hurricanes, played a part in upsetting
production schedules. Nevertheless, when
the final tabulations had been made it was
found that the industry had done re-
markably well and had come close to meet-
ing the bogies which had been set.

ETHYL ALCOHOL

At the beginning of the year, it was esti-
mated that a total of 502,000,000 gallons
of ethyl alcohol would be produced from all
sources. This estimate was reached on the
assumption that 375,000.000 gallons would
come from gTain, 68.000,000 gallons from
molasses, and 59,000,000 gallons from syn-
thetic. Consuming requirements were esti-
mated at 453,000,000 gallons which meant
that stockpiles would be increased by 49,-
000,000 gallons. However, as the year ad-
vanced it was found necessary for various
reasons to make revisions in the earlier
estimate and the actual outturn was re-
ported at 451,000,000 gallons which still
left a surplus as consumption wrs 433,-
000,000 gallons. Production ran consider-
ably above consumption in the first six
months and by the middle of the year the
surplus had reached approximately 130,-
000,000 gallons. Later on, requirements ex-
panded rapidly and toward the close of the
year were exceeding production by about
10,000,000 gallons a month. As a result
there was a drain upon the reserve holdings
which reduced them to about 80,000,000
gallons at the end of the year.

A supply of molasses was on hand at the
beginning of the year and for a time a
number of plants operated solely on this
material. W ien the molasses supply had
been exhausted, these plants turned to
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grain as a raw material but some plants used
up their inventories before their grain-grind-
ing facilities were ready to operate and as a
consequence some alcohol production was
lost at this point. After the grain facilities
had been installed, the Commodity Credit
Corp. changed its buying set-up which
proved a handicap in securing supplies of
this material. Fortunately, however, the
tanker situation turned more favorable and
the Maritime Commission made available
fifteen tankers for transporting molasses
which eased matters in the Gulf and
Eastern Seaboard areas. Further assistance
was found in the bringing into operation of
a new synthetic plant which contributed
substantially to the grand total for the year.

On the consuming front, relatively new
outlets increased their demands at a time
when producers were sorely pressed to meet
already existing demands. Military require-
ments for glacial acetic acid were abnor-
mally high and some alcohol plants used
their outputs for conversion into acetic
acid. Around the middle of the year, buta-
diene plants which use ethyl alcohol as a
raw material, came into operation and it
was not long before these plants began to
exceed their rated capacities. In the latter
part of the year butadine production was
consuming alcohol at a rate of close to
27,000,000 gallons a month. Consumption
for anti-freeze purposes was the largest in
more than 10 years and amounted to 48,-
000,000 gallons. Lend-lease requirements
also were heavy with the bulk of shipments
going from the eastern seaboard and this
kept stocks in that area at a low level
throughout the year.

In line with the higher cost of produc-
tion, ceiling prices for alcohol were con-
siderably above the levels of the prewar
years. A special, and very high, price was
permitted in the case of a producer on the
Pacific Coast where it was found necessary
to relieve a trying situation even though it
meant a rift in the uniform price ceiling.

METHANOL

Methanol followed the pattern which
ran through the solvents industry, namely
a speeding up of consuming requirements
and the forcing of outputs to new records.
All plants worked at capacity with reports
that government plants attained results
higher than had been anticipated. Total
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production is estimated at about 100,-
000,000 gallons of which commercial
plants accounted for about 70,000,000 gal-
lons. Commercial production was divided
about 65,000,000 gallons to synthetic and
a little under 5,000,000 gallons to natural.
The extent to which methanol production
has been increased may be inferred from
the fact that the 1943 outturn was prac-
tically double that of the last normal year.
This material was continued under directive
control of shipments with a surplus main-
tained in anticipation of any special mili-
tary demand which might arise. The ban
on the use of methanol in the anti-freeze
trade was continued and very little of that
product went for such end purposes. The
wood distillation branch found a larger mar-
ket for denaturing grade but was not able
to extend production as much as desired
owing to the shortage in supplies of wood.

All indications point to a shortage of
ethyl alcohol in 1944. |If this proves to be
correct, it may follow that permission will
be given to release a substantial amount of
methanol for anti-freeze so as to cut down
demand for ethyl alcohol from that quarter.

ISOPROPYL ALCOHOL

Isopropyl alcohol made vast strides dur-
ing 1943 and emerged as a major product
with production reaching a total of approxi-
mately 65,000,000 gallons. The greater
part of this material was converted into
acetone and other chemicals but the rise in
output made it possible to supply a number
of other important consumers and the
broadening of its markets is regarded as an
indication that production will continue to
gain in volume.

ACETONE

The course of acetone production was
beset with difficulties to an extent greater
than in the case of any of the other sol-
vents. At times the situation was so con-
fusing that both producers and important
military agencies were disturbed by the
possibility that vitally needed supplies
would not be forthcoming. One producing
company ran into a series of unfavorable
circumstances which resulted in a substan-
tial loss in output. Early in the year, this
plant was put out of operation for some
weeks due to the Mississippi floods. Later,
production was again curtailed because of
inability to obtain a sufficient supply of
coal. Still later, the plant was slowed up by
a strike of the workers. Another plant, and
one of the largest, was crippled for a time
as a result of a hurricane. A third producer,
manufacturing both fermentation and syn-
thetic, ran into serious problems with both
operations which brought the output below
what had been anticipated.

These conditions were all the more re-
gretable because both lend-lease and mili-
tary requirements had increased sharply.
Other essential uses also were extended par-
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ticularly where acetone might be used to
relieve the shortage of ethyl acetate and
methyl ethyl ketone. Total production for
the year was about the same as in 1942 but
as demand was larger, this material was in
a tight position at all times. The supply
situation was greatly helped by the fact that
one isopropyl alcohol producer was able to
increase his output sufficiently to supply
two other producers with part of their re-
quirements and at the same time convert
part of the isopropyl alcohol in spare equip-
ment. This action in large part made up
for the forced loss in acetone production.

HIGHER ALCOHOLS AND
ACETATE

Both production and demand for normal
butyl alcohol were curtailed by the same
disasters that affected the acetone market,
but the producer of synthetic was able to
turn out enough additional material to off-
set these losses so that production was equal
to or slightly exceeded the amount pro-
duced in 1942. As in the previous year,
virtually the entire production was disposed
of in special military channels and lend-
lease, shipments. The chief difficulty ex-
perienced by butyl alcohol producers was in
obtaining raw material supplies at prices
which would enable them to operate within
their ceiling price. The year was marked by
frequent price adjustments attended by
official regulations.

Synthetic amyl alcohol was available for
civilian use only in a very small way as the
bulk of production was reserved for mili-
tary purposes. Secondary butyl acetate
found a receptive market but here again
trading was restricted by the paucity of of-
ferings. The greatest part of secondary butyl
alcohol production was diverted to the
manufacture of methyl ethyl ketone.

THE OUTLOOK

On the assumption that the European
phase of the war will continue into the late
summer or early fall, it may be possible to
form more or less definite views regarding
the outlook for solvents in 1944. It is
practically certain that demand for ethyl
alcohol will be substantially greater than it
was in 1943. Latest estimates place total
requirements for the year at 632,000,000
gallons and the prospective output is esti-
mated at 393,000,000 gallons. Surplus
holdings at the close of 1943 were approxi-
mately 80,000,000 gallons and as 1944 con-
sumption is figured to outstrip production
by 39,000,000 gallons, the stockpile will
have been reduced to 41,000,000 gallons at
the end of December. Since about 30,000,-
000 gallons are regarded as the minimum
working inventory at synthetic rubber
plants, arsenals, powder plants, and tank-
port terminals, there is no cushion for any
shortages in raw materials in case of plant
breakdowns.
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Requirements for industrial alcohol for
1944 are classified as follows:

Gallons

Direct military use 48,000,000
Lend-lease .o 59,000,000
Synthetic rubber .. .. 328,000,000
Indirect military and civilian. 165,000,000
ANtifreeze e 32,000,000
632,000,000

If military and lend-lease requirements
are not pared down to an absolute mini-
mum, any reduction in total needs as now
estimated, will have to come from the syn-
thetic rubber program and from indirect
military and civilian allotments. As the
butadiene plants which depend on alcohol
are running about 150 percent of their
normal, the probability is that they will re-
quire more alcohol than scheduled rather
than less.

It is expected that not more than 200,-
000,000 gallons of blackstrap will be pro-
duced in Cuba and 40,000,000 gallons in
Puerto Rico. This points to the conclusion
that a large percent of alcohol production
must come from grain and the grain supply
will not become clear until more informa-
tion is at hand regarding acreages and
growing conditions.

The major problems confronting pro-
ducers and government agencies in charge
of the alcohol program are to make every
effort to increase production of butadiene
from petroleum in order to reduce require-
ments for alcohol; to obtain increased pro-
duction facilities in time to relieve the
threatened shortage; to maintain strict con-
trol over distribution so that producers of
essential end products will have their re-
quirements met, and at the same time to
minimize all non-essential uses.

As it is anticipated that demand for ace-
tone in the current year will be less active
than it was in 1943, larger quantities of
isopropvl alcohol should be available for
general distribution which may help some-
what to relieve the shortage of ethyl. How-
ever, in order to extend the supply of
methyl, it is possible that larger amounts of
isopropyl will be earmarked for that pur-
pose, so that possibly the civilian supply
will not show any improvement over the
1943 position.

SULPHURIC ACID
(Continued from page 112)

and the producers, had grown to unprece-
dented levels by the end of 1942. These
stocks now appear to have fallen to normal
levels, and the amount consumed thus
during the year seems not less than 515,000
long tons. Thus total acid from sulphur
was evidently about 10,630,000 short tons
(50 deg. basis).

Only a negligible amount of Spanish
pvrites is believed to have entered the
country during 1943. What imported
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pyrites was used came chiefly from Canada.
However, the largest Canadian mine ceased
operation during the latter part of the
year. Total domestic and imported pyrites
consumption is believed, however, to have
been nearly as large as in 1942, so that the
total has been set at 1,000,000 tons (com-
pared with 1942 domestic production of
720,360 long tons averaging 42.6 percent
S), yielding approximately 2,200,000 short
tons of acid (50 deg. basis).

In 1942 the Bureau of Mines credited
smelters with production of 1,120,000
short tons of acid (50 deg. basis) from
waste metallurgical fumes, while the same
source is author of the estimate of 98,000
short tons recovered in plants using ILS as
the sulphur source. For 1943 we estimate
the comparable figures as 1,300,000 tons
and 100,000 tons, giving a total 1943 pro-
duction of 13,930,000 short tons, 50 deg.
Bé. basis, compared with 12,518,000 tons
in 1942. Of the total, about 62 percent
was made by the contact process.

One possible source of confusion with
the new monthly Census figures on acid
production is the presentation of two sets
of data, total new acid, and total new acid
plus re-cycled spent acid. The re-cvcled
spent acid is not included in our estimates.

ALKALIS
(Continued from page 113)

stant. Where the oil deficiency is made
up by addition of rosin, as it frequently
was, it appears that the consumption of
caustic is little affected, since the rosin
saponifies with the production of detergent
material claimed-to equal or even improve
on the soap it replaces.

Largest caustic increase was in the mis-
cellaneous classification, which now in-
cludes exports, for security reasons. Exports
were relatively large, while several other
uses lumped here, including metals pro-
duction, synthetic rubber, and explosives,
all contributed materially to the total.

Chlorine production was about 22 per-
cent larger than in 1942, so far as that part
of the production reported by the Census
is concerned. We have not attempted in
this case to add the output of the unre-
ported ordnance plants. Without them,
1943 evidently saw production of about
1.200.000 tons (estimated from 11 months’
figures), compared with 987,784 tons in
1942. Of this total, we estimate that some
937.000 tons was produced in plants which
finished the caustic soda which was pro-
duced simultaneously, while 133,000 tons
was produced by electrolysis of salt, but
without finishing the caustic. Finally, in
addition, about 130,000 tons was produced
by other processes, such as in the manufac-
ture of KOH, metallic sodium, synthetic
sodium nitrate and electrolytic soda ash.
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Synthetic Organic Chemicals

For the synthetic organic chemical industry, the past year has wit-

nessed precedent-breaking production

in almost every branch of

the field. Most spectacular, of course, have been the advances made

by those synthetics of non-coal-tar origin. Increasing attention has

been given to the use of petroleum and natural gases as raw mate-

rials for the synthesis of many industrial organic chemicals.

P roduction Of synthetic organic chem-
icals, particularly those of non-coal-tar
origin, continued to spiral upward during
1943. The pace, however, was not as rapid
as for 1942, in which year production of
non-coal-tar synthetic organics increased
141 percent over 1939 and 46 percent over
1941 to reach an all-time record of some
3,660,000 tons. The accompanying chart
shows the precipitous rise of this important
branch of the organic chemical industry.

PETROLEUM SYNTHETICS

Output of high-octane gasoline, largely a
blend of synthetic organic chemicals, sky-
rocketed during 1943. Aviation gasoline
production at the beginning of 1942 was at
the rate of 43,000 bbl. daily; it is now in
excess of 225,000 bbl. daily and will prob-
ably reach 400,000 bbl. well before the end
of the year. At present, 34 units are pro-
ducing aviation gasoline, and 38 more will
be in production within another six
months. Some 22 or more projects will be

completed during the second half of 1944.

Until 1939, production of toluol in this
country depended entirely on the coal-tar
industry and amounted to about 20 million
gallons yearly. Now, however, the petrol-
eum industry is supplying close to 75 per-
cent of the entire toluol output, about
90 percent of which is used in the manu-
facture of TNT.

Chemicals for up grading aviation gaso-
lines have attracted much attention during
the past year. Among the more important
blending agents that have received serious
consideration are cumene, certain xylidines
and other aromatic amines. Some of these
are already in large-scale production and in
use on our air fronts.

In total, the petroleum refineries of the
United States are contributing enormous
quantities of at least seven special products
necessary to the prosecution of the war.
These include (1) butadiene for synthetic
rubbers; (2) toluol for TNT; (3) benzene
for blending in aviation fuels and for manu-
facture of cumene and styrene; (4) buty-

Table I— U. S. Production of Specified Synthetic Organic Chemicals’

1939

Acetaldehyde
- Acetic acid (100%)..
Acetone....cn.

‘] 119,652,650

Acetylsalicylic acid.. 5.371,682
Amines, total 1.487.643
Butyl acetate, normal (90%). .

Butyl acetate, total. 77,734,214
Ethyl acetate (85%) 67,597,408
Ethyl ether.....

Formaldehyde . 134.47S.527
Hexamethylenetetramine. tech.

Hydroquinone. phot, grade 1,441,329
Isopropyl alcohol 179,062,266
Methyl chloride (100%). 3.021,078
Methyl cyclohexanol

Methyl salicylate.. 1,684.619
Oxalic acid.....ccc...... 10,416,269
Plasticizere. non-coal-tar 6,031,548
Salicylic acid.......... 4,259,675

Sulfa drugs, total..

1940 1941 1902
201,484,831 179,510,000 224,445,142
186,364,384 225,671,063 264,898,632
201,506.334 330,000,000°

6,409,824 8,084,003 $,170,113
1,969,441 3,190,659 4,436,492
67.024,658
86,721.057 100,381,337
75,368,803 94,689,878 85,993,621
22,645,521 55,017,609
1S0.884,573  277.000,0001  485.000,000 »
15,332.993
1,288,647 1,883,611 3,005,688
219.925,900 380.000,000 «
3,041,661 4,911,360 4,557,597
997,645 1,656,778
1,641,571 2,577,601 2,250,124
12,921,227 15.851,200 15,110,276
8,474.052 12,118.032 25,032.829
5,068,010 5,320.080 4,131,483
5,434,427

.1From U.S. Tariff Commission. A | (inures are given In pounds.

5 Approximated by Chrtn. < ,1/ef. (or 1941.

3 Approximated by Chem. t jlet. for 1943.

Table 1l—U. S. Production of Coal-Tar Synthetic Organic Chemicalsl

C . 1937 1938 1939 1940 1941 1942
Intermediates 575.893 401,943 007,175 805,807 1,006.564 1,230,965
; 122.245 S1,759 120,191 127,834 168,595 151,878
Uotor lakes and toners.......... 15,041 14.407 18,154 19,213 26,278 17,176
Medicinals ... 14,800 11,097 15,188 18,214 29.775 35,318
Flavors and perfumes 4 -35G 3,837 5.34g Si4S5 g 931 7 947
Rubber chemicals... 29.202 18.771 29,966 37,139 40,575 34,235
Miscellaneous 42,395 39,593 69,681 92,023 155,069 227,809

1 As thousands o! pounds.
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lencs for aviation fuels and for butadiene;
(5) xylene solvents; (6) isobutvlene for
synthetic rubber and hydrocarbon fuels;
(7) ethylene for synthetic alcohol. In
addition, the petroleum industry is con-
tributing considerable quantities of other
vital chemicals, ranging from sulphuric
acid to methyl ethyl ketone.

Early in 1943 the Standard Alcohol Co.,
affiliated with Standard Oil Co. of Louisi-
ana, began large-scale production of ethyl
alcohol from ethylene gas in a new plant at
Baton Rouge. Total production of alcohol
by synthetic processes last year amounted
to about 55,000,000 gal. of 190-proof
product. Chemical manufacturing in 1942
took about 74,000,000 gal. of alcohol, of
which acctaldehyde accounted for about 45
percent, ethyl chloride for 15 percent, ethyl
acetate for 13 percent, ethylene dibromide
for 4 percent and synthetic acetic acid for
2 percent.

This marked trend toward the increasing
use of petroleum and natural gases as raw
materials for chemical products is illus-
trated by the very recent announcement
that Cclnnese Corp. of America has begun
construction of a new $5,000.000 chemical
plant near Corpus Christi, Texas. This unit
will produce acetic acid, acetone, methanol
and formaldehyde from Texas petroleum
materials.

CHLORINATED HYDROCARBONS

Chlorinated hydrocarbons continued in
heavy demand, but the situation was eased
by the new Dow units in Freeport mhat
began producing substantial amounts of
carbon tetrachloride and hexachlorethane
during the year. A new duPont unit in
Michigan began operations during 1942.
Trichlorethylene, with an annual produc-
tion now probably in the neighborhood of
100,000 tons, has become the tonnage king
of this group of industrial organic chem-
icals. Carbon tetrachloride is second in
importance tonnage-wise.

A new plant addition, making possible a
55 percent increase in the productive
capacity for Freon (dichlorodifluorome-
thane), was announced during the year by
Kinetic Chemicals, Inc. This plant addi-
tion, authorized even before a previous in-
crease in capacity had been completed, is
scheduled to begin operations during the
first quarter of 1944. This chemical is in
big demand as a refrigerant and as the pro-
pelling and dispersing agent in the new
aerosol insecticide developed to combat the
malaria-carrying mosquito on tropical fight-
ing fronts. Demands from the armed serv-
ices are heavy, but needs are not yet always
available. Incidentally, this new insecticide
development is believed to have a promis-
ing postwar market in household units.
Civilian requirements for Freon for use in
refrigeration and air conditioning equip-
ment during 1944 have been estimated at
approximately 6,700 tons.
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Production of pentaerythritol and hexa-
mine (hexamethylenetetramine) for high
explosives increased greatly during the past
year, but the magnitude of this increase is a
military secret. Hexamine is the basis for
one of the principal ingredients in the so-
called "block buster” bombs. Both these
chemicals will undoubtedly find a ready
postwar market in the plastics field.

PHENOL

Phenol production has continued to rise
because of the heavy demand for its use in
plastics and in military explosives. Total
production of natural and synthetic phenol
for 1942 amounted to about 75,000 tons,
of which all but about 14,000 tons was of
synthetic origin. In that vear some 50 per-
cent of phenol production went into vari-
ous phenolic plastics, 11 percent into
chemicals and medicindis, 17 percent was
destined for export, and over 20 percent
was earmarked for military explosives and
other uses. By the second quarter of 1943,
production of synthetic phenol was at the
rate of over 90.000 tons per year. One
small plant ceased operations during 1943,
while another one erected in the South by
Reichhold Chemicals, Inc. is now being
started up.

Construction of a second plant for the
manufacture of acrvlonitrile was announced
in May by Rohm & Haas. This unit, now
in production, brings to four the total num-
ber of acrvlonitrile plants in operation in
this country.

A number of new organic chemical
plants were constructed during the year for
the primary purpose of producing various
accelerators, antioxidants and other chem-
ical agents for the synthetic rubber pro-
gram. Among these plants were three units
to produce phenyl napthylamine, both
alpha and beta, that will have a combined
yearly capacity reported to be in the neigh-
borhood of about 15,000 tons and five
small plants to make dodecyl mercaptan
that will have a total capacity estimated at
over 2,300 tons. A large ethyl chloride
plant has been erected by duPont at Baton
Rouge, while the Ethyl Corp. has built a

Table
the

Product

Acrylonitrile....
Acrylonitrile....
Butene-2
Dichlorethyl ether....
Dichlorethyl formal.
Diethylamine
Dipentene
Dodecyl mercaptan..
Dodecyl mercaptan..
Dodecyl mercaptan..
Dodecyl mercaptan..
Ethylene cyanhydrin..
Ethylene dichlorido..
Ethyl chloride.
Furfural.....

Furfural.
Hydroxylamine..
Isoprene
Phenyl naphthylamine
Lauryl chloride
Phenyl alpha naphthylamine
Phenyl beta naphthylamine
Phenyl beta naphthylamine

IV— Synthetic Organic Chemical Plants Constructed

Synthetic Rubber

Progrnm

Firm
American Cyanamid Co
Rohm <t Haaa Co
Shell Oil C O
Carbide A Carbon Chemicals Corp
Carbide & Carbon Chemicals Corp
Sharpies Chemical, Inc
Newport Industries..
E. I.du Pontde Nemours
Hooker Electrochemical Co..
Monsanto Chemical Co.
U.S. Rubber Co .
American Cyanamid CO ...cencvrcennn
Ethyl Corp
E. l. du Pontde Nemours
Quaker Oata Co
Quaker Oata Co
U. S. Rubber Co
Newport Industries..
E. l. du Pont de Nemours
E.l. du Pontde Nemours
E.l. du Pontde Nemours
E.l. du Pontde Nemours
Monsanto Chemical Co

Primarily to Supply

Location

Linden, N. J.
Bristol, Pa.

Wood River, 111

S. Charleston, W. Va.
S. Charleston, IV. Va.
Rivorview, Mich.
Pensacola, Fla.
Deepwatcr, N. J.
Niagara Falla, N. Y.
Nitro, W. Va.
Naugatuck, Conn.
Linden, N. J.

Baton Rouge, La.
Baton Rouge, La.
Memphis, Tenn.
Cedar Rapida, lowa
Naugatuck, Conn.
Pensacola. Fla.
Deepwater, N. J.
Grasselli, N. J.
Deepwater, N. J.
Deepwater, N. J.
Nitro, W. Va.

big ethylene dichloride plant at the same
location.

Total production of industrial methyl
alcohol has increased to its present rate of
some 100,000,000 gallons yearly, substan-
tially twice the production in the last
normal year. It is likely that a substantial
quantity of methanol will be used for anti-
freeze purposes during 1944 to release
badly-needed ethanol for butadiene and
other industrial uses.

Isopropyl alcohol has now become a
heavy-tonnage chemical, with production
for 1943 estimated at about 65,000,000
gallons. A substantial portion of this pro-
duction was converted into acetone and
other chemicals. Postwar prospects for
isopropyl alcohol are reported to be quite
promising.

Production of all synthetic vitamins in-
creased tremendously during 1943. Niacin
and ascorbic acid are now in mass produc-
tion, and a number of other vitamin prod-
ucts are being turned out in substantial
quantities. Production of sulfa drugs, which
reached 2,700 tons in 1942, increased to
probably 5,000 tons during 1943. Atabrine,
the anti-malarial so vital to our troops in
the tropics, probably reached a production

Table Il1—Production of Certain Organic Chemicals, Third Quarter, 1943 1

Butyl alcohol (normal)...........
Fbenol

Phthalic anhydride
Acetic acid

Synthetic
Acetic anhydride
Acetone
Formaldehyde (37% by wt.).
Isopropyl alcohol....
Methanol*

Natural..

Synthetic

1Data from War Production Board.

CHEMICAL & METALLURGICAL ENGINEERING -

Thousands of Pounds

2 As thousands of gallons.

July August September
10,806 11,244 10,571
16,217 15,196 15,223

2.176 2,604 2,218

8,320 8,697 7,780

8,480 9,567 9,214

4,175 4,174 3,761
27,193 28,687 26.499
38, 600 39,253 38,337
27,616 28,967 28,936
44,764 44.0S6 42,935
32.932 35,030 35,399

424 442 406

5,341 5.648 5,108
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of 600,000 Ib. in the last year as compared
to only 600 Ib. in 1941.

D.D.T. (dichloro-diphenyl-trichloreth-
ane) has proved to be extremely effective
against body lice and is being used in quan-
tity by the armed forces.

Production data for certain organic
chemicals for the third quarter of 1943
are given in Table III.

Postwar pros-
pects for non-
cyclic organic
chemicals are
promising
although produc
tion has in-
creased enor-
mously since
the start of the
War

1933031 '32'33 34 ‘35 ‘36 ‘37 '33 ‘39 404l ‘42 ‘43
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Rayon and Synthetic Fibers

Considerably more rayon could have been used in 1943 than the

663,144,000

the fact that this represented a 5 percent rise over 1942.

Ib. of filament plus staple that was produced, despite

Two facts

are outstanding: rapid growth of tire yarn, and of viscose staple.

ithout the impetus given by the
Wwar it is hard to guess wlint might

have been the performance of the
industry in 1943. Based on the fact that
there has been no recession in production
since 1938, and that prior to that, there
were few years which did not better the
year before, it seems likely that a normal
rate of growth would have been main-
tained. Be that as it may, 1943 was a war
vear when every pound of production that
could be secured was needed. Rayon at
present goes about 40 percent into direct
war applications, about 60 percent to civil-
ian uses." The civilian supply has become
progressively tighter. Much new capacity
could have been used if it had been avail-
able. Hence the increase of nearly 5 per-
cent was remarkable not because of the
growing demand it showed, but rather,
because it was possible to squeeze that
much more production from the industry.

To a small extent the increase came
from the larger average denier which the
industry produced, owing to the need for
coarser yarns for many military require-
ments. A little may have come from new
capacity for high tenacity tire cord yarns,
although most of that product made in
1943 was made on equipment converted
from regular production. Percentagewise
the heaviest part of the increase came from
viscose staple fiber, although the poundage
increase of viscose filament yarn was three
times as great. Raw materials shortages
were felt seriously in the acetate industry,
with the result that acetate experienced the
first recession since 1934, and the second
one in its history'.

As lias been the case for several years
past, the production and consumption fig-
ures presented here, and summarized in the
accompanying chart and tabulation, are
those published by the Rayon Organon, as
official collector of data for the industry.
According to the Organon, total produc-
tion of synthetic fibers of the types com-
monly described as rayon (excluding polv-J
amide, glass, vinyl, vinylidene chloride,
casein, soy protein and experimental syn-
thetic fibers) amounted in 1943 to 663,-
144,000 Ib., compared with 632,615,000
Ib. in 1942 and 573,230,000 Ib. in 1941.
Compared with 1940, the last year that
can be considered as little affected by the
war, the increase is almost 35 percent. In
1943 this total was composed of about 75
percent filament yarn and 25 percent
staple, in contrast with onfv ten vcrrs a™o.
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when staple amounted to just 1 percent.
Filament varns totalling 501,125,000 Ib.

rayiogluded 338,511,000 Ib. of viscose plus

cuprnmmonium (of which we estimate
14,000,000 Ib. was cupra) and 162,614,-
000 Ib. of acetate. Where acetate amounted
to 35.2 percent of the filament yarns in
1942, in 1943 its percentage had fallen to
32.4 owing to the raw materials shortages
mentioned. Staple fiber totalled 162,019,-
000 Ib., a total which is not broken down
by the Organon. Of this total, we estimate
that about 23,000,000 Ib. was acetate.

Consumption of filament and staple in-
creased in nearly the same proportions as
production. Total consumption was 656,-
066.000 Ib. in 1943, compared with 620,-
624.000 Ib. in 1942. In 1943 this was
made up of 494,203,000 Ib. of filament
yarns and 161,863,000 Ib. of staple, while
in 1942 the components included 46S.818,-
000 Ib. of filament yarns and 151,806,000
Ib. of staple.

By all odds the largest single war use for

UsS. Pr<

Production

O Viscose

E23 Nitro

O Acetate

EQj Cupra
Staple

* FEBRUARY 1941 -

Ravon Production and Imports,
1921-43
------------ Thousands ot Pounds---------
u.s.t
U. 8. Import World

Production Balance Produotion
1921.... 18,000* 3,276 05,000*
1922.... 26,000* 2,116 80,000*
1923.......  35,000* 3,029 97,000*
1924....... 38750% 1,954 141,000*
1925.......  52,200* 5,293 185,000
1926....... 62,575* 8,045 219,000*
1927.......  75,050* 14,633 267,000%
1928.......  97,700* 11,948 345,000*
1929.... 14,832 404,000*
1930....... 127,333t 5,995 417,000*
1931....... 150,879t 1,490 470,000*
1932.... ... 134,070t -456 509,000*
1933....... 213,498t -176 600,000*
1934....... 208,321t -2,432 799,589*
1935.... ... 257,557t -2,193 932,780*
1936.... ... 277,026t -1,658 1,022,000t
1937....... 321,681t -525 1,199,000t
1938....... 257,916t -1,195 990.000t
1939....... 331,200t -1,703 1,145,400t
1940....... 390,072t -1,440 1,143,960t
1041....... 451,204t 1
1942.... ... 479,330t | 1,447,200t
1943....... 501,125t : t

* Prom TcttUe World except at noted; doei not In-

elude atiplo

t From Ravon Organon. Doe» not Include staple

which Is estimated at 350,000 Ib. In 1930; 880.001
Ib. In 1931; 1.100,000 Ib. in 1932 ; 2.100.000 Ib. In
1'733; 2,200,000 Ib. In 1934; 4,000/000 Ib. In 1935;
12.300.000 Ib. In 1936; 20,244,000 in ;
29.861.000 Ib. in 1938; 51,300.000 Ib. in
81.098.000 Ib. in 1940; 122,026,000 Ib. in H
153.285.000 Ib. In 1942; and 102,019,000 Ib. in
1943.
World staple estimated at 6,100,000 Ib. in H
52.700.000 i 1934 ; 139.900.000 Ib. in 1935;
299.000.000 Ib. in 1930; 619,000,000 Ib. In ;
958.000.000 Ib. In 1938; 1,082,000,000 Ib. In 1939;
1.236.850.000 Ib. in 1940 ; 1941 wunknown; and
2.026.000.000 Ib. in 1942.

Import balance does not Include staple; minus sign
Indicates net exports; staple Imports 12,721,000 Ib. in

1936; 20,614,000 |Ib. in 1937: 23,197,000 Ib. in

1938; 47.403,000 Ib. in 1939 ; 17,736,000 Ib. In

1940 and 11,600,000 Ib. (wt.) In '1941. Probably
none in 1942 and 1943.
XNo data available.

>
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rayon is as yarn for tire cords, plus a smaller
usage in self-sealing gasoline tanks. So
important has this application become,
with the approach toward completion of
the synthetic rubber program, that the
estimate of requirements was several times
stepped up during the past year, until the
program finally called for an annual capac-
ity of 240,000,000 Ib. of high tenacity tire
yarns, almost equal to the total domestic
consumption of filament yarns as recently
as 1935. This production has been allo-
cated among five producers. Much of it
will be attained by the conversion of exist-
ing capacity, and so will represent a deduc-
tion from possible civilian use. Even so
labor and equipment bottlenecks have been
encountered and it will be some time
before this capacity is completed. The
Organon has estimated that 1943 produc-

tion of these yarns was in the range of 30-
60,000,000 Ib. and that output in 1944
will be stepped up to around 144,000,000
Ib. With the projected completion of the
new capacity by mid-1944, the rate during
the second half of the year should approach
the projected capacity rate.

The year was not without its technical
developments in the field of synthetic
fibers, but most of what took place was
under wraps, for postwar commercial de-
velopment. Experimental work on the
true (not cellulose-based) synthetics took
place, for example among certain of the
plastics which were produced as fibers, as
well as coated on to fibers of other mate-
rials. It may be stated that the lines are
now being drawn for the postwar battle be-
tween the regenerated cellulose and the
completely synthetic fibers.

Turpentine and Rosin

Consumption of turpentine and rosin has been declining despite

increased use within the chemical industry.

Production lias been

adversely affected by shortage of labor at producing centers

Operations within the naval stores in-
dustry' had been on the upgrade from
1932 to 1939 when the production curve
turned downward and has continued in
that direction up to the present with the
exception of a moderate recovery staged by
turpentine in the 1941-42 naval stores
year which ends on March 31. For the
1942-43 fiscal year, production of turpen-
tine was reported at 559,798 50-gal. bbl.
which compares with 548,796 bbl. for the
preceding year but was far short of the
709,218 bbl. produced in 1938-39.

Production of wood turpentine, which
was only a little more than 11,500 bbl. in
1914, had been growing steadily up to the
depression years and resumed its forward
march from 1932 through the 1941-42
season when it reached its peak output of
263,746 bbl. as compared with 285,050
bbl. of gum turpentine produced in the
same period. Of the 194243 total, 321,-
930 bbl. were credited to gum producers
and 237,868 bbl. to the wood distillation
branch.

The output of rosin in general has fol-
lowed the trend reported for turpentine.
Peak production was attained in the
1938-39 season when the total reached
2,612,391 500-lb. bbl. From that time,
production dropped each year and the
1942-43 outturn was only 2,069,754 bbl.
Gum rosin has maintained its position but
its supremacy has been threatened by wood
rosin which grew in output from 29,022
bbl. in 1914 to 1,145,955 bbl. in 1941-42
which topped the gum production for that
season by 156,317 bbl. In the 1942-43
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season production was divided. 1.085.873
bbl. for gum and 983,881 bbl. for wood.

In the current season the drop in tur-
pentine and rosin production has been
accelerated. This has largely resulted from
a scarcity of labor and the new supply out-
look became so unpromising that the Tim-
ber Production War Project which had
been formed to settle lumber and pulp-
wood problems, was asked to extend its
activities to include naval stores. This
assistance has taken the form of sending
field service men into the different produc-
ing sections to instruct operators in the
most improved methods of expanding pro-
duction. They also help in securing defer-
ment from military service for labor now'
engaged and in obtaining additional crews
of workers. Further help is given in the
way of aiding in filling out application
forms for priorities whereby needed equip-
ment may be secured with the least possible

delay. Even with this help, prospects for
bringing the output up to last year's total
are not regarded as bright.

Data for the first half of this season,
April 1 to Sept. 31, recently were made
available and show an output of 298,009
bbl. of turpentine as against 339,436 bbl.
for the corresponding period of the pre-
vious season. For rosin the totals were
1,055,141 bbl. and 1,243,151 bbl. respec-
tively. These figures show that operations
in the second half of the year must be
speeded up materially if the year’s total is
to make a fair showing.

While other factors have entered into
the situation, the main reason underlying
the slowing up of the naval stores industry
is found in a declining market for these
products. This refers not only to a lesser
demand from domestic consumers but to
an even larger extent to the loss in export
trade. Due to the withholding of export
figures in the last two years it is difficult
to apportion total disappearance of turpen-
tine and rosin between domestic and for-
eign buyers. Reference to earlier statistics,
however, definitely establish the declining
trend in over-all consumption. For in-
stance, in 1927-28, total disappearance of
turpentine was 719,256 bbl. while the
figure for 1942-43 is but 427,954 bbl.
Exports in 1937-38 amounted to 276,530
bbl. Disappearance of rosin inl937-38 was
2,226,206 bbl. of which 1,034,472 bbl.
went abroad. In 1942-43 total consump-
tion was 1,899,145 bbl. with no way of
determining what part of this total was ex-
ported. The latest annual figures availa-
ble place exports of turpentine in the
1940-41 season at 130,855 bbl. ancl exports
of rosin at 535,128 bbl.

One of the interesting deductions which
may be drawn from a study of recent naval
stores statistics is found in the expanding
volume of these products which is going
into chemical products. This includes use
in chemicals and pharmaceuticals, ester
gum and synthetic resins, insecticides and
disinfectants, and adhesives and plastics.
Comparison for recent years is shown below.

The largest industrial use for rosin is re-
ported for paper and paper size. In the
1941-42 crop year the amount of rosin
credited to paper and paper size was 443,-

Consumption of Rosin in Chemical Products
500-1b. bbl.
1937-38 1938-39 1939-40 1940-41 1941-42 1942-43
Chemicals and pharmaceuticals. . ... 119.246 123,339 163,583 116,007 251,251 258,765
Ester gum and aynthetic resins 111,812 108,611 127,036 127,230 270,477 185.329
Insecticides and disinfectants 4,060 3,963 5,125 3,678 5.669 5,704
Adhesives and plastiCS......oenniiiiennn 17,596 11,816 17,968 16,793 23,009 17,195
252.714 247,729 313,712 263,708 550,406  460.993
Consumption of Turpentine in Chemical Products
50*gal. bbl.
Chemicals and pharmaceuticals 31,275 22,249 36,026 40,413 55,625 98,593
Ester gum and synthetic resins... 9 358
Insecticides and disinfectants.. 526 452 354 486 354 192
Adhesives and plastics 638 526 716 365 343 591
32,439 23,236 37,096 41,264 56,322 99,734
123
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944 bbl. which figure was reduced in the
following year to 367,021 bbl. In the first
half of the current season, 233,450 bbl. of
rosin went to paper and paper size and if
this rate is maintained over the second half,
the 1941-42 peak will be exceeded. The
larger use of rosin this year in the paper
field in the face of a lowering in the out-
put of paper is said to be due to the scarcity
of other sizing materials, particularly
starches, which have forced an expansion in
the use of those materials which were
available.

Soap makers have been taking an aver-
age of about 250,000 bbl. of rosin each year
but so far this year there has been a trend
toward increasing this amount and recent
buying for soap account has been described
as active. To a considerable extent this
has resulted from a government directive
which was issued late in the year and which
calls for an increase of about 9 percent in
soap output. In view of the shortage of
some of the ordinary soap-making materials,
the increase in production is to be brought
about by changing soap formulas to in-
crease the use of rosin and other fillers.

Prices for both turpentine and rosin have
been moving upward for the last three
years. Average prices for turpentine in the
Savannah market are reported at 30.03c a
gal. for 1940-41; 63.85c a gal. for 1941-42;
66.52c a gal. for 1942-43. For the first
half of 1943-44 the average was 71.49c a
gal. with indications that the average for
the complete year will be still higher. Aver-
age prices for the various grades of rosin
sold in the Savannah market were $4.55
per bbl. in 1940-41; $6.19 per bbl. in
1941-42; $7.59 per bbl. in 1942-43; and

the average for the first half of 1943-44 is
$8.71 and general direction of prices may
be inferred from the fact that the average
price for Sept. was $9.24 which makes it
probable that the average for the entire
1943-44 season will be well over $9 per
bbl.

The naval stores conservation program
which had been suspended toward the lat-
ter part of the year has been made effective
again. However, an attempt to obtain a
money appropriation to continue experi-
mental work along lines of increasing out-
puts by the use of chemicals, was denied.
In making this request it was brought out
that, according to tests, it was possible to
increase the output per tree by at least 17
percent by applying a small quantity of
caustic soda or sulphuric acid to freshly
chipped streaks.

During hearings on this request for
financial assistance, the Forest Service
pointed out that new methods of chipping
together with the use of chemicals of-
fered about the only promise that total
output could be brought up to the desired
volume. It also was pointed out that war
requirements called for production of
350,000 units, a unit being equivalent to
1 bbl. of turpentine and 34 bbl. of rosin.

Data for foreign trade in naval stores
have not been made public since the latter
part of 1941 but quantities have been going
out on lend-lease and in Great Britain im-
ports are under government control which
includes both the fixing of prices and
allocation of supplies to consuming indus-
tries. Mexico has shipped some turpentine
and rosin to this country but our imports
never amounted to a large tonnage.

Supply, Distribution and Carryover of Turpentine

50-gal. bbl.
1943-44 1942-43
Apr. — Sept. Apr. — Sept.
Total Gum Wood Total Gum Wood
Carryover April 1 288.213  213.285 74,928 156,369 86.448 69,921
Production 180.074 111,935 339,436 211,255 128,181
Imports Not available
Available Supply 399,359 1SG.S63 495,805 297,703 198,102
Less Carryover Sept. 30. 315.2S7 209.91S 45/369 252,137 173,615 78,522
Appar. Total Consumption.. 270,935 129.441 141,494 243,668 124.088 119,580
Less Exports Not available
Appar. U. S. Consumption Not available Not available
Carryover April 1.. 28S.213 213,285 74,928 156,369 86.448 69,921
Carryover Sept. 30 315,257 269.918 45,369 252.137 173,615 78.552
Increase 56,633 95,768 87,167 8,601
Decrease 29,559
Supply Distribution and Carryover of Rosin
500-1b. bbl.
1943-44 1942-43
Apr. — Sept. Apr. — Sept.
Total Gum Wood Total Gum Wood
Carryover April 1. 1,605,286 1,324,796 280,490 1,434,677 1,230.817 203,860
Production ... 1,055,141 627,97S 427,163 1,243,151 697.736 545.415
Imports. Xot available Not available
Available Supply 2,660,427 1.952.774 707,653 2.677,828 1.928,553 749,275
Less Carryover Sept. 30 1,398.688 1,205.421 193.267 1,586,773 1,298,667 288,106
Appar. Total Consumpti 1,261,739 747.353 514.380 1,091,055 629.886 461,169
Less EXPOrts.. . Not available Not available
203,860
. 288,100
84,246
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The position of the naval stores industry
in outside countries also is difficult to ap-
praise. France, which ranked second to
the United States as a producer, undoubt-
edly has curtailed its output but no figures
are available. Spain made arrangements to
increase production in the latter part of
the year but the latest statistics for that
country cover 1942 when the output was
reported at 14,000 tons of crude rosin,
3,000 tons of turpentine oil, and 10,000
tons of processed rosin oil.

Reponed Consumption of Turpentine

50-gal. bbl.

1943-44 1942-43

Apr. —  Apr. —

Sept. Sept.

Total Total
ADattoirs. ..o 0 0
Adhesives and plastics 250 313
Asphaltic products 0 0

Automobiles and wagons 141 103

Chemicals and pharmaceuticals 57,670 33,570
Ester gum and synthetic resins 6,737 0
Foundries and f'dry supplies.. 370 466
FUrniture ... 130 170
Insecticides and disinfectants. 95 49
Linoleum and floor covering. . 17 16
Matches 0 0
Oils and greases... 44 14
Paint, varnish and lacquer 12,345 16,970
Paper and paper size 0 0
Printing ink 118 109
Railroads and shipyards 4,462 4,765
83 56
Shoe polish and shoe materials 7,251 4,790
Soap 0 0
Other industries.. 79 141
Total industrial reported.......... 89,792 61,532

Not accounted fOr* ... Not Not
available available

Not Not

Apparent U. S. consumption..
available available

I Included under "Chemicals and pharmaceuti-
cals” in previous years.

*Principally unreported distribution of turpen-
tine through retailers who sell in small quantities
to ultimate consumers.

Reported Consumption of Rosin

500-1b. bbl.

1943-44 1942-43

Apr.—  Apr. —

Sept. Sept.

Total Total
ADATLOIIS oo 614 188
Adhesives and plastics 11,820 11.687
Asphaltic products....... 1,760 2,646
Automobiles and wagons.. 122 139
Chemicalsand pharmaceuticals 130,991 114,017
Ester gum and synthetic resins 81,860 73,536
Foundries and f'dry supplies.. 12,212 15,230

FUFNITUTE e 9 109
Insecticides and disinfectai ts. 3,266 2.596
Lincoleum and floor covering.. $,534 24,319
M atches. . 892 790

Oils and greases. 22.336 17.245
Paint, varnish and lacquer---  77.337 73,631
Paper and paper site.. 233,450 176,198
Printing ink 8,554 7,994
Railroads and shipyards 6,834 1,990
2,777 1,404
Shoe polish and shoe materials 6,769 3,569
Soap 13S5.783 125.250
Other indUStries. ... 3.627 7,016
Total industrial reported.......... 752,547 659,554

Not accounted forl....... Not Not
available available

Apparent U. S. consumption.. Not Not
available available

1Principally unreported distribution of rosin
through retailers who sell in small quantities to
ultimate consumers.
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Fats and Oils

Domestic production showed an increase again in 1943.

Demand

is still above supply and will continue so during the war and for a

few years thereafter.

Doubling of soybean oil production was the

most significant development of the year.

W fiiTH the war against Japan in its

third year, world supplies of fats
outside of the Japanese-controlled area are
still substantially under prewar levels. Al-
though the most important phase of this
shortage relates to edible fats and oils,
industrial consumers of fats and oils have
met considerable difficulty in fulfilling
their requirements for military, naval and
essential products.

However, looking back from this point,
it is evident that our worst fears have not
been realized, and that the picture is now
somewhat brighter. Domestic production
in this country was up 10 percent in 1942
over 1941 and showed another consider-
able increase during 1943. Improvement
in ocean shipping conditions has permitted
increased imports of oils and oil-bearing
materials from South America, the South
Pacific, and in some measure from West
Africa.

While this increased production will
help, it will not wholly relieve the short-
age of raw materials for American industry
since military and lend-lease exports are
continuing to grow. Seasonably high out-
put may have eased the situation for the
present, but it is not unlikely that the
domestic supply of fats and oils may be-
come more stringent again later in 1944.

The Bureau of Agricultural Economics
has estimated that production of fats and
oils from domestic materials is likely to
total about 11.2 billion pounds in 1943-44
compared with 10.6 billion pounds for
the 1942-43 season. Factory and ware-
house stocks on October 1 (the beginning
of the season) were 80 million pounds
larger this year than last.

Soy beans are threatening to dethrone
“king cotton" as a source of oil. In the
past few years production of soybean oil
has risen so sharply that, coupled with a
decrease in cottonseed oil production, it
has come abreast of the latter and threat-
ens to pass it. Without a doubt this is
one of the most significant developments
in this field.

Production of soap in 1943 amounted to
approximately 2.8 billion pounds compared
to 2.9 billion pounds in 1942 and 3.1 bil-
lion pounds in 1941, according to the
Association of American Soap and Glycer-
ine Producers, Inc. who base their figures
on companies responsible for 90 percent of
the total production. Rosin, silicates,
edible lards and other materials were used
increasingly as a filler when fats were not
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available. Use of the lards permitted the
diversion of tallow into production of soaps
for the synthetic rubber industry. Glycerine
stocks were held at a fairly high level dur-

DB >5|ﬁo >

ing the past year and permitted some easing
of restrictions during the latter part of the
year.

Linseed oil continues to be the main
source of supply for the drying oils required
in the paint industry despite other uses
found for it, such as hydrogenation to an
edible product for export to our Allies.
Castor, oiticica, linseed, some animal oils,
etc., have now been released temporarily
from allocation control, indicating that
somewhat better conditions may prevail
this year.

Prices for fats and oils during 1943 held
fairly constant at government set ceilings
with only minor fluctuations and increases.

Above— Advancement of soybean oil production

Below— Factory production and consumption

Prod
Cottonseed, crude 1,392
Cottonseed, refined 1.313
Peanut, crude 150
Peanut, refined 137
Coconut, crude 318
Coconut, refined . 363
Corn, crude... 203
Corn, refined. 165
Soybean, crude. 556
Soybean, refined 446
Palm, crude
Palm, refined.......ccccovevvveeieeiieeieeeeeeeeeeeeee e 102
Babassu, crude..... 40
Babassu, refined 16
Rapeseed
Linseed 868
China wood (tung)
Perilla
Castor, No. 1crude..
Castor, No. 3 crude.
Castor, dehydrated.........coovrereeneieseceeeeeeee
Castor, sulphonated
Sesame
Qiticica
Lard, rendered 1,693
Tallow, edible 91
Tallow, inedible 821
Neat's-foot Oil......ccccceviiiiiciicccccccs 4
Stearin, vegetable oil 85
Stearin, animal, edible 46
Stearin, animal, inedible.. 40
Oleooil.. 92
Vegetabl 127
Red oil.... 78
Stearic acid 56
Glycerine, crude
Glycerine, high gravity 88
Glycerine, c.p 114

*First 6 mo. only.
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-Millions of Pounds-

Prod. Cons. Prod. Cons.
Vegetable Oils
1.399 1,386 1,385 1,312 1,323
1.358 1,290 1,233 1,233 1.320
144 7 83 146 137
107 76 59 128 86
718 m 199 143 193
253 98 82 66 72
14 248 258 239 240
65 234 115 221 118
507 762 722 1.226 1,139
403 649 570 1,026 879
278 111 60
103 25 37 3
42 31 22 26
14 6 7 6
14 14 20
539 960 569 917 534
54 12 5%
3 2
93 43
90 147 91 28 27
16 12
1 1 1
3
Animal Fats
68 1,894 84 2,164 142
53 112 64 133 89
1,191 920 1,342 846 1,070
7 5 8 3
Secondary Products
7 79 70 104 96
31 55 40 41 37
18 45 13 48 19
20 106 28 85 24
109 126 107 179 183
50 76 49 87 63
22 52 23 59 37
2260 222 236 172 170
58 110 56 96 60
42 77 32 64 28
125



Consumption of Chemicals

Domestic production of chemicals rose sharply last year to the

highest point ever reached.

Consumption also touched a new high

but was less than production because of large shipments abroad.

The rise was principally due to expansion in military requirements.

V jthen our defense program began to

** assume a definite form and later when
it gave way to an all-out war effort, the
chemical industry was concerned with find-
ing an answer to the question of how high
chemical requirements would go and in de-
vising ways and means of bringing produc-
tion as close as possible to the anticipated
demand. W ith that program pretty well
taken care of and with the outcome of the
world conflict regarded as assured, there has
been an almost general disposition to look
ahead to the time when only peace-time re-
quirements must be considered.

The most authentic yardstick for de-
termining just how much chemical produc-
tion has been expanded in the last three
years is found in the index for chemical
production compiled by the Federal Re-
serve Board. This index was recently re-
vised in order to include all the additional
capacity which has been provided whether
government or private. Based on 1935-39
as 100, this calculation places the volume
of output at 176 for 1941, 278 for 1942,
and 378 for 1943. As the index number
for some of the months was considerably
above the average for 1943, it is evident
that current capacities have been enlarged
more than the yearly figure would indicate.
As stockpiles have been built for some
chemicals and large amounts were shipped
out of the country without further con-
version, it is equally evident that domestic
consumption was materially below the pro-
duction total.

Just as the earlier problem had been one
of determining the extent to which pro-
duction had to be increased, the current
question is concerned with reversing the
objective and with forming as accurate an
opinion as possible about how much cur-
rent capacities must be cut back so they
may be in harmony with the needs of a

peace-time economy. In this connection
the Chem. & Met. index for consumption
of chemicals may prove helpful since it re-
lates only to the customary outlets to the
exclusion of the temporary branches which
have been war-created. To a certain degree,
war influences have been felt throughout all
industry partly because of buying for mili-
tary account and partly because war activi-
ties have been largely responsible for the
sharp rise in national purchasing power.
However, these influences should be largely
offset by the enforced curtailment in the
output of an extensive line of civilian
goods.

The index for consumption of chemicals
records only a moderate advance over the
preceding period and in some of the in-
dividual lines actual decreases are indicated.
From 1935 through 1939 the index moved
upward at an average acceleration of about
8 percent a year. Had this rate of growth
been continued through 1943 the index for
that year would stand at around 152 in-
stead of the 176 actually reached. This
figure affords a starting point for further
projections but in such calculations the
years immediately following the cessation
of hostilities can hardly be called normal.

Incidentally, in looking ahead to a post-
war era it may be well to look back to 1919
and the years immediately following. So
far in this conflict, the chemical industry
has been affected in a manner very similar
to that experienced in the first world war
and it may be that the parallels will hold
true in some measure for the two postwar
periods. In 1914 the domestic chemical in-
dustry was much smaller than in 1939 and
was less self-sufficient particularly with re-
spect to coal-tar chemicals and potash. In
most other respects it was geared to satisfy
consuming demands as they then existed.
When we became directly involved there

was added the impost of a war industry
which had to be fed with a varied line of
chemical products for which new plants
and new capacities had to be rushed to
completion.

In 1939 we had a large chemical indus-
try, so large that many thought it could
take care of any demands which might be
made upon it. Yet it was large merely be-
cause it was geared to fill the huge demands
which had evolved in the interim. When
war requirements were added they were
met by a combination of increasing plant
capacities and cutting down on civilian out-
puts—an almost exact duplication of 1917—
1918.

When the first world war terminated
abruptly, large stocks of goods, including
chemicals, offered a threat to the stability
of the market. Yet the two succeeding
years saw business reach almost boom pro-
portions. This was followed by a sharp
break in 1921 which was intensified by the
fact that prices had been holding the ab-
normally high levels reached in the war
years. The period of depression was short-
lived due largely to the emergence of two
new lines of manufacture which directly
and indirectly stimulated production in a
wide variety of fields. These industries
were the mass production of automobiles
and radios.

War experiences had given an impetus
to research and it was not long before this
became important in the steady develop-
ment which chemical production enjoyed
almost without a break up to the close of
1929.

In the coming postwar period, general
conditions will be much in line with those
of 1919. We will have large surplus hold-
ings of materials, a surplus of capacity, the
loss of wartime markets, and a drop in pur-
chasing power. On the other side of the
ledger we have a large backlog of all kinds
of civilian goods and we have some new
industries which are already in operation
and there are many new developments of
research which will quickly be converted
into commercial realities. Hence, it does
not seem out of order to look for a period
of activity for at least a few years with the
assurance that any recession will not be
heightened by a collapse in values since
the majority of chemicals have held at pre-
war levels.

Chem. & Met’s Weighted Index for Consumption of Chemicals Based on

Jan.
Fertilizers 40.56
Pulp and paper 20.80
Glass..n. 18.12
Petroleum refining 14.82
Paint, varnish and lacquer... 12.29
Iron and steel 13.63
Kayon 14*.68
Textiles 11.48
Coal products.. 60
Leather . 4775
Industrial explosives 4.87
Rubber 3100
Plastics.. 4.70

173.20
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1943-
Feb. Mar. Apr. May June July
41.53 40.18 38.90 40.06 39.95 37.16
18.75 19.89 19.40 19.98 18.80 18.33
10.58 18.42 18.60 19.30 18.95 18.74
13.43 14.79 14.56 15.07 15.12 15.84
12.46 15.05 16.53 16.60 18.00 16.27
12.40 13.86 13.42 13.84 13.14 13.51
14.17 16.28 15.63 15.92 15.17 15.00
11.07 12.58 11.82 11.47 11.57 10.74
8.82 9.81 9.52 9.61 8.97 9.29
4.60 4.70 4.65 4.65 4.55 4.50
5.15 5.74 5.63 5.28 5.38 5.34
3.00 3.00 3.00 3.00 3.00 3.00
4.45 4.60 4.60 4.80 4.75 4.70
166.41 178.96 176.16 179.58 177.35 172.42
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Aug. Sept. Oct. Nov. Dec.
40.85 38.73 40.20 40.80 42.75
18.80 18.40 18.77 18.70 17.95
20.06 18.80 20.60 18.94 18.50
16.32 16.41 16,79-'F 10.39 16.88
16.56 16.02 10.09 16.70 15.00
13.71 13.56 13.81 13.38 13.67
16.21 15.77 15.20 16.18 10.12
10.86 11.10 12.32 11.13 11.10
9.77 9.71 9.68 9.09 9.85
4.42 4.30 4.95 4.32 4.30
6.13 6.12 6.04 5.27 5.32
3.00 3.00 3.00 3.00 3.00
4.90 5.10 4.60 5.10 5.30
181.65 177.02 181.94 181.15 179.74
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In reviewing the progress of chemicals
last year, attention is drawn to the large
increase in consumption of fertilizer prod-
ucts. The food program set up by gov-
ernment agencies called for increases in the
acreage sown to grain and other foodstuffs.
This in turn called for a more liberal use
of fertilizer and production of superphos-
phate reached an all-time high which was
reflected in the huge demands for fertilizer
acid. An even higher goal for food outputs
has been set for the current year which
means that fertilizer chemicals will have to
be made available in larger tonnage than
in 1943. As production of fertilizer in re-
cent months has at times been hampered
by scarcity of acid supplies, this has been
a factor in deciding to install new acid
capacity during the current year.

The history of pulp and paper for the
year is less satisfactory. In addition to a
shortage of some important chemicals, the
industry ran into serious difficulty in obtain-
ing pulpwood. Shortage of labor in the
woods brought a sharp drop in the cordage
taken out and outputs of both pulp and
paper were affected accordingly. The mini-
mum goals for pulpwood were slightly
bettered but even with a lowered mini-
mum for this year there is some doubt
about its being reached. Naturally this is
unfavorable for an material improvement
at pulp or paper mills.

One of the real developments for the
year was the progress made in the synthetic
rubber program. A high rate of output had
been reached by the end of the year and
this is being pushed up rapidly and this
industry will be one of the large consumers
of chemicals from now on. The long-term
prospects for synthetic rubber are not
clearly defined with divergent views held
but the consensus seems to be that world
consumption immediately after the termi-
nation of the war will require large outputs
of both synthetic and natural. Later on
markets will be divided with the percentage
of each type used dependent on price and
the progress made in improving synthetic
so that it will be more serviceable for all-
round use. In the consumption index rub-
ber has been held at a nominal figure
throughout the year but actual use was
considerably higher than indicated.

The phenomenal growth of plastics has
opened up an important outlet for chem-

Productive Activities in Principal

1931 1932 1933 1934 1935
18.53 11.64 17.78 18.91 19.47
10.71 9.34 10.80 11.15 12.39
8.00 6.03 7.71 8.21 10.58
9.77 8.93 9.37 9.74 10.51
8.62 5.96 6.80 8.54 10.35
5.56 3.10 4.46 5.43 7.20
3.65 3.29 5.23 5.09 6.29
5.62 5.13 6.40 5.52 6.11
5.23 3.58 4.22 4.88 5.74
3.25 3.11 3.55 3.65 3.95
3.97 2.76 3.04 3.74 3.62
1.58 1.57 1.86 2.10 2.17
.82 .64 .78 1.09 1.62
85.31 65.08 82.00 88.05 100.00

CHEMICAL & METALLURGICAL ENGINEERING -

icals and it has been very difficult of late
to measure this growth with accuracy as
official figures are lacking or are made
available only at intervals. Tire war use of
plastics has been large since some entire
outputs have gone directly into war goods
with none reserved for civilian products.
Hence it is not clear how much of tétal
production could be classed as going into
general industrial lines. The important
question is whether the current rate of
manufacture can be maintained when con-
ditions return to normal. It is certain that
their use in ordinary products would have
been much larger had it been possible to
obtain stocks.

Operations at glass works were much in
line with those reported for the preceding
year which means that container output
continued to increase with a relatively low
production of flat glass. Some improve-
ment was made in the plate glass branch
which showed up large in a percentage
way but total volume was far below normal
and while moderate gains may be made this
year, full-scale operations will not be pos-
sible until automotive production comes
into its own. The postwar prospects for

Consuming Industries, 1931-1943

flat glass are quite favorable if confidence
can be placed on prognostications for
building and automobiles. As the container
branch is the most important from a chem-
ical-consuming standpoint, its record pro-
duction made last year a banner one which
called for a record consumption of soda ash.

Soap makers have worked under the
handicap of trying to keep supplies up to
requirements in the fact of inadequate
stocks of fats and oils. A large part of such
oils as were suitable for edible purposes
were channeled to refineries.

The data for rayon production and ship-
ments are inclusive for the industry so the
index number in this case does not repre-
sent industrial consumption alone. Military
requirements are important and were ac-
counting for an increasingly large per-
centage of total as the year advanced. The
course of production continued upward.
Military requirements for film and for other
synthetic fibers was heavy with a con-
sequent cutting down of offerings for the
general lines of trade. It is probable that
in postwar years synthetic fibers will find
a market large enough to absorb production
at the rate it has been going.

1936 1937 1938 1939 1940 1941 1942
22.57 28.93 23.72 25.13 28.80 31.49 37.33
14.31 15.96 13.70 16.52 19.98 21.92 20.51
12.45 13.61 9.00 12.51 13.15 15.03 15.91
11.61 12.87 12.68 13.45 14.08 15.20 14.43
10.77 11.33 9.47 10.66 11.12 15.03 14.35
8.00 9.21 5.87 8.21 10.54 12.88 13.32
7.01 7.97 5.82 9.08 11.43 12.87 14.93
7.44 7.62 6.14 7.89 8.52 11.06 11.97
7.46 9.66 5.37 7.17 8.91 9.28 9.54
4.08 4.10 3.35 4.16 3.96 4.88 4.88
4.60 4.71 3.89 4.53 4.91 5.54 5.73
2.58 2.56 1.86 2.79 3.05 3.91 3.00
1.97 2.28 1.30 2.05 2.77 3.71 4.36
114.85 130.81 102.00 124.15 141.22 162.80 170.27
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¥ S . m m m i m i- m i

ACETYLENE
(Thousands of Cubic Feet)
-1943- -1942- -1941-
Made and Made and Made and
iduction Consumed Stocks Production Consumed Stocks Production Consumed Stocks

Total. 3,235,067 469 572 2,378,200 369 475
January... 329,522 42,928 14,461 233,204 37,203 11,240 182,308 30,006 15,742
February.. 307,316 42,826 14,783 232,012 35,208 12,203 168,029 28,245 14,685
March.... 354,042 47,389 13,243 243,120 31,987 11,816 1S0O,581 24,610 15,521
April . 342,873 48,082 13,415 250,075 37,733 12,632 182,928 30,884 14,387
M ay 344,329 47,372 15,582 255,407 39,543 13,771 187,145 31,822 15,271
June. 344,633 44,813 14,079 255,209 39,372 11,189 190,155 32,616 12,725
July. 337,574 40,050 12,566 266,917 40,372 12,019 188,338 28,691 13,193
August.... 390,502 61,731 11,597 274,500 44,019 11,928 204,068 31,436 ‘12,718
September., 307,707 71,672 11,397 284,330 41,099 11,709 205,156 31,821 11,985
October. .. 408,796 73,775 . 310,301 41,767 -11,668 222,830 32,101 12,488
November. 458,992 81,082 , 312,289 41,414 13,036 222,761 32,364 12,392
December. 317,703 39,795 11,866 243,901 34,819 13,765

SYNTHETIC ANHYDROUS AMMONIA
(Short Tons 100% NHs)

Total. 543,352 262,442 501,271 274,587
January... 47,482 25.234 6,869 45,997 25,708 3,235 43,834 25,652 5,892
February.. 40,724 27,754 3,892 42,085 24,332 5,003 40,865 24,137 4,794
. 40,718 28.300 3,029 44,294 24,407 4,714 43,558 24,147 5,243
47,161 28,433 3,028 45.502 24,832 3,448 36,214 24,719 4,463
45,695 24,521 2,427 45,999 19,245 4,255 42,769 24,058 5,061
43,198 28,825 3,001 40,068 16,817 2,425 38,972 21,004 3,450
44,376 33,184 4,023 40,824 16,684 3,694 40,878 20,215 3.603
44,398 35,262 4,081 44,755 17,320 0,017 41,512 21,709 3.G56
. 42,382 33,918 2,782 45.707 21,185 G,122 41,170 20,694 4,683
October. .. 45,770 36,560 5,344 49,766 23,868 5,740 43,387 22,622 4,647
November. 46,318 38.301 4,911 48,871 23,104 5,459 43,057 21,947 4,498
December. , 49,484 24,940 3,828 45,049 23,683 5,031

BLEACHING POWDER

(Thousands of Pounds 35-37% Available Cls)

Total. 67,588 15,547 36,569

January... 5,523 496 1,154 4,661 1,079 1,169 2,457 2,266
February.. 5,865 418 1,291 4,158 1,165 915 2,451 1,842
March.... «5,856 598 [eee) 5.481 1,267 1,305 2,868 1,565
Anpril . 6,188 559 569 5,330 1,178 1,158 2,934 1,513

6,042 626 939 5.355 1,408 1,164 2,702 932

5,107 574 1,565 5,432 1,427 664 2,498 814

3,928 483 ,1,978 5,539 1,182 803 3,015 792
August.... 4,304 493 1,371 5,672 1,314 906 3,493 732
September. 4,630 523 1,001 5,832 1,271 1,019 3,051 543
October. .. 4,724 1,528 570 6,927 1,419 1,076 3,257 616
November. 4,987 1,605 679 6,715 1,301 1,246 3,711 784
December. 6,515 1,536 1,723 4,132 676

CALCIUM ACETATE

[Thousands of Pounds 80% Ca (CIHjOs);]

Total.. 26,692 23,645
January... 1,882 2,196 2,303 965 1,896 4,395
1,706 2.076 2,138 1,087 1,736 3,920
1,736 1,812 2,144 901 1,834 2,711
1,726 514 1,723 605 1,481 1,431
1,428 290 2,139 556 1.593 505
1,393 223 2,438 804 1,661 601
1,575 492 2,372 ,183 2,217 541
August-— 2,155 589 2,096 1,082 2,186 542
September. 2,007 509 2.248 1,608 2,300 483
October. .. 1,759 328 2,719 1,941 2,490 544
November. 1,416 413 2,309 2,039 2,006 606
December.. 2,063 . .. 2,685 2,245 588

CALCIUM ARSENATE
[Thousands of Pounds 100% Cn3 (AsOOs]
Total. . 77,796 3,762 48,833 1,169
January... 3,272 11 3,947 806 31 2,204 937 8 14,399
February.. 3,148 75 3,827 2,603 48 2,239 ' 964 21 14,491
3,751 173 3,245 3,579 64 1,592 1,325 20 15,025
4,219 252 1.190 5,195 150 1,547 895 33 14.221
5,209 269 1,213 7,837 470 1,608 2,162 149 10,896
8,528 370 1.370 10,372 346 1,238 5,396 303 6.537
13,063 579 1.2S5 13,655 252 1.418 12,376 111 1,538
August.... 11,641 1,153 4,306 13.352 168 1,055 13,348 2 1,945
September. 5,301 342 8.174 9.351 152 3,916 6,679 34 3.372
October. .. 4,358 243 10.257 4,438 S17 5.563 2,466 30 4,288
November. 1,518 72 8,349 3,524 64 6,347 1,025 448 4,110
December. 3,263 1,201 5,107 1,261 9 3,571
CALCIUM CARBIDE
(Short Tons 100% CaCa)

Total. . 500,781 370,294
January 48,493 16.477 38,832 14.248 30.982 21.899
February... 44,498 15,080 36,991 13,564 26,897 22.474
March...... 51.808 16.569 12.337 18.316 30,474 19,619
April__ 51.179 18,644 40,184 20.004 29.988 19,489
May. . 52,019 17,792 42,075 22,967 29,488 18,863
June....... 51,631 17,545 40,956 24.296 28.226 18.059
JAUJ)é'u'si' g‘l&gg 15,844 40,567 24,000 29,369 16,776
) 14.259 41.421 21,277 30,466 16,454
ge’:‘ebmbef- 51,485 12,650 41,888 18,640 30,531 15,121
N%\?e"e]rb.er 55,6%(; 11,078 44,341 15,802 32,648 13,950
Docomber 52,4 11,571 42,783 13,229 32,643 12,431
: 48,406 12.005 38,582 12,178
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Total.

January...
February..
March....

August....
September.
October. ..
November.
December.

Total. .

January...
February..

August-—-
September.
October. ..
November.
Decembere

Total. .

January----
February..

August--—-—
September.
October...
November.
December.,

Total..

January -----
February..,
March

April.

October. ..
November.
December. ,

Total. .

January...
February..
March.

April.
May..
June..
July...
August
September.
October. ..
November.
December.

Total.

January...
February..
March....
April.. .
May..
June..
July ...
August

September.
October. ..
November.
December. ,

CHEMICAL & METALLURGICAL ENGINEERING

Production

5,872

20,635
20,527
22,356
23,912
28,826
27,916
33,332
33,066
31,823
25,173
23,819

40,150

106,420

513
575

667
744

692
749
698
783
665

CALCIUM HYPOCHLORITE, TRUE

-1943-
Mode and
Consumed

(Thousands of Pounds 70%

Stocks

354
572
312
331
454
355
360
303
410
622
950

Production
11,321

856
885
1,019
1.055
1,078
1,091
879
863
792
922
998
S83

Available CI2)

-1942-
Made and
Consumed

Stocks Production

9,953
418 600
557 663
573 830
478 767
488 802
571 739
594 721
152 715
411 847
464 1,040
366 1,059
266 1,170

CALCIUM PHOSPHATE, MONOBASIC

[Thousands of Pounds 100%

63,941

CaH* (PO«)a]

CARBON DIOXIDE, LIQUID AND GAS

(Thousands of Pounds

2,253

587
625

817

54,080
52,476
60,435
62,183
62,641
57,323
57,979
59,453
58,447
61,356
51,830

CARBON DIOXIDE, SOLID

280,348

17,782
17,612
19.010
22,635
24,472
26,543
27,974
30,677
29,669
22,254
21,330
19,800

100% CO2
90,063

7,165
6,532
0,674
7,445
8,980
8,851
8,915

)

(Thousands of Pounds 100% CO2)
505,609 13,183

5,424 22,324 697
9,015 24,839 681
9,146 29,731 586
13,708 35,720 834
9,489 44,036 1,070
7,918 55,491 1,740
4,472 (30,487 1,376
4,484 64,719 1,299
6,659 57,505 1,660
4,033 40,740 1,736
3,514 37,177 787
32,840 717

CHLORINE
(Short Tons)

987,784 557,796

10,717 75,279 41,399
10,255 70,194 38,724
7,961 77,785 42,619
7,336 77,704 44,911
8,053 81.605 40,482
7,203 82.675 43,759
9,353 79,506 43,317
6,344 81.446 44,982
4,126 86,111 49,710
5,136 90,114 52,942
741 90,526 52,374
94,839 50,577

CHROME GREEN

(Thousands of Pounds C. I*)
8,919 1,113
1,194 1,092 134
1,328 1,117 154
1,481 1,169 175
1,442 915 83
1,295 695 68
1.853 589 89
1,220 609 80
1,077 453 119
987 476 87
822 599 61
840 460 37
560 25
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65,392
4,596 3,675
5,120 4,919
5,520 6,596
6,772 5.499
6,848 4,951
6,522 4.500
6,151 744
5,982 6,940
5,406 8,211
5,090 6,266
5,110 6,299
6,019 6,792
246,635
2,258 13,206
2,355 14,611
2,317 16.084
2,451 18,968
2,394 22.938
1,734 25.770
1,335 26.938
1,785 27,935
1,927 25,384
1,950 20,068
1,970 16,583
2,192 18,149
429,387
1,370 17,284
5,231 18,037
9,117 23,880
10,755 32,965
11,029 44,404
10.562 50,519
5,374 56,898
3,981 57,509
0,204 45,590
1,892 32,893
1,493 21,464
4,915 27,944
797,976
5,692 58,425
5,705 56.518
5,047 62,494
5411 60,171
7,377 63.092
7.835 67.468
7,70-1 66,259
6,510 69,262
5,881 73.164
5,389 69,183
6,979 72,302
8.260 79,638
11,524
937 810
935 815
1,054 866
994 977
1,023 982
1,138 9-i0
1,139 1,009
1,219 1,014
1,218 969
1,199 1,055
1.133 910
1,212 1,177

-1941-
Made and
Consumed

78,238
3,680

396,079

27,680
20,395
27,456
28,032
29,188
31,806
31,551
35,042
39,423
39,690
39,074
40,486

1,422
82

128
118
116

137
121
134
125
111
124

Stocks



Total.

January...
February..
March

October. .,
November
December.

Total. .

January__
February..

August-—
September.
October. ..
November.
December. .

Total. .

January...,
February. .

September.’
October. ..
November.
December.

Total. .

January...,
February...
March
April.
May..
June..
July

August....
September.
October. ..
November.
December.

Total..

January...
February..
March....
April
May.
June.
July..
August—-
September.
October. ..
November.
December.

September
October
November.
December

130

Production

28,297
25,933
27,844
28,915
28,504
26,531
27,707
28,864
27,955
30,827
29,698

403.665
406,884
410,091
345,106
356,206
396,641
424,022
443.172
406,492
452,658
300,620

Made and
Consumed

19,024
17,022
17,753
18,069
17,506
16,779
17,183
17,464
17,557
17,083
17,329

HYDROCHLORIC ACID

Stocks

(Short Tons 100% HCI)
Made and
Production Consumed
297,099 189,604
25,063 16,339
23,426 14,672
24,566 15,761
22,805 15,082
24,692 15,556
24,020 14,934
22,495 14,491
23.50G 14,946
23,960 14,933
27.039 17,241
27,751 17.88S
27,773 17,761
HYDROGEN
(Millions of Cubic Feet)
21,214
1,636
1,534
1,695
1,710
1,774
1,623
1,751
1.859
1,897
1,975
1,881
1,873

Stocks

17,530
1,374

1,521

LEAD ARSENATE, ACID AND BASIC

(Thousands of Pounds)

26,155
31,254
33,179
33,576
29,311
35,145
34.847
33.530
33.763
35,930
37,917

METHANOL, NATURAL

655.816
667,658
653,924

503,515

581,082
542,921
384,762
303,270
261,344

METHANOL, SYNTHETIC

(Thousands of Gallons 100%

(Short Tons, 100%
428,624

9,655 31,330
10,028 32,089
8,931 32,774
8,572 35,367
8,228 37,032
7,712 35,655
S.425 35,958
S.284 38,083
7,729 37,592
7,621 39,264
8,556 38.072
35.408
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63,577

4,124

79
176
172
313
120
235
87
219
179
98
542
1,904

(Gallons 80% CHaOll)

5,852,700

495,938
514.613
541,463
491.782
449.527
525.003
428.139
439,420
456,837
523,875
534,810
450,693

62,344

5,654
5,007
5,347
5421

NITRIC ACID

11X03)
343,451

26,336
27,204
27,366
30.519
31.511
31,180
20,983
29,440
26,929
30,267
27,922
27,794

Cl1aOH)

12,148
10,369
7,694

687,201
669,092
649,395
731,062
869,505
878.010
900,261
859,909
807,746
757,390
698,438
720,869

11,825
11,185
10,830
9,857
9.594
9,406
10,454
9,709
10,012
10,387
11,167
13,276

Production
228,270

14,986
13,663
14,255
15,367
16,393
19,619
19,506
20,422
23,436
22,818
23,217
24,588

6,024,868

526,637
472,754
488,474
478,466
526,368
471,859
482.189
477,702
513,504
501,624
527.143
558,148

347,360”

27,091
27,069
25,827
27,103
28,444
28,502
29,361
29,570
29,315
31,496
32,005
31,577

Made and
Consumed

100,805
6,977
6,404

6,486
7,570

14,776

289,847

Stocks

750,857
709,571
630,007
640.422
685,879
652,940
663,437
591.221
648,182
658.422
711.611
700,615
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PHOSPHORIC ACID

(Short Tons 50% 1InPOI)

-1943- -1942- -1941-
Made and Made and Made and
iuction Consumed Stocks Production Consumed Stocks Production Consumed Stocks
Total. 617,269 567,568 661,504 597,985
January... 52,123 48,334 15,911 52,497 49,802 15,374 03,377 58,388 15,515
February.. 49,5631 46,094 15,324 55,534 49,260 16.935 58,837 54,705 15,341
March.... 51,382 40,957 14,494 56,388 53,813 22,267 70,015 64,736 16,248
i 53,501 47,630 15,628 60,059 51,542 16,757 56,560 55,549 14,819
58,446 51,231 17,463 56,307 51,371 17,372 58,073 55,200 14,971
53,406 47,067 17,892 53,819 45,359 22,977 51,860 44.175 15.744
50,201 43,259 17,774 42,283 42,058 22,020 45,359 42,219 13,076
August.... 56,710 49,142 20,272 42,360 38,532 19.426 47,841 38,195 12,923
September. 51,926 47,900 19,462 52,216 47,311 17,779 50,255 44,400 14,738
October. .. 52,955 49,408 16,818 51,449 49,671 18,790 53,550 46,553 15,857
November. 52,790 51,107 12,551 47,019 41,6*11 19,694 51,095 45,148 16,371
December. 47,338 47,208 15,374 54,681 *18,717 17,093

POTASSIUM BICHROMATE AND POTASSIUM CHROMATE

(Thousands of Pounds 100% Bichromate and 100% Ohromate)

Total.. 10.125 s 10,518
January----- 989 o 1,003 887 1,566 835 946
February... 883 o 826 852 1,090 773 832
974 - 705 838 1,720 973 507
933 I 669 720 1,751 997 460
913 —_ 611 848 1.930 924 501
662 e 661 726 1,947 890 292
674 _ 544 521 1,269 799 295
August--—- 730 . 610 881 945 943 635
September. 726 - 575 900 904 745 739
October. .. 729 o 815 993 1,010 911 912
November. 697 o 725 976 1,003 839 e 1.115
December., 1,007 926 889 1,210
POTASSIUM HYDROXIDE
(Short Tons 100% KOII)
Total., 35,028 7,839 34,641 7,938
January... 2.987 702 2,951 3,576 822 2.113 2,459 251 1,752
February.. 3,0i8 483 3,081 3,293 762 2,>43 2,126 2.50 1,500
March.... 3.479 680 3,063 3,443 802 2,622 2,390 283 1,333
i .. 3.481 740 3.497 3,455 858 3,519 2,678 636 1,176
3.408 731 2.629 3,335 906 3.314 2,730 883 910
3,600 775 2,425 3,464 797 4,165 2,897 847 1,028
3.2C8 788 2,130 2,953 761 4,282 3,201 813 1,009
g 3,464 753 2.433 2.452 500 4,721 3.106 813 1,200
September. 3,470 746 2,401 2,078 3«0 4.505 3,014 744 1,178
October. .. 3,476 726 2.152 2,113 287 4,028 3,479 870 1,187
November. 3,619 809 2,242 1,980 410 3.381 3,145 796 1,174
December. , 2,886 534 3,770 3,416 852 1,441
SODA ASH, AMMONIA SODA PROCESS
(Short Tons 98-100% NasCOa)
Total.. 3,788,583 e 3,606,826
January... 354.554 104,801 338,795 34 832 252,308 109 087
Februyary*s 326,254 99.937 308,348 38 636 251,737 100,923
March 368.662 91,199 346,662 50 704 280,734 100 980
i 361.104 88,530 335,580 71 983 288.821 90,313
368.149 81,650 345,181 96 422 310,158 79 540
356.411 71,431 319.052 117 .525 303,000 57 .380
364.835 06.862 297,378 132,220 308.952 42 .869
August... . 377,607 64,418 276,538 128 .681 311,805 36 193
September. 369,652 50,170 278.388 110 38*5 307,429 30,685
October 388,724 33.800 302,768 101 .,547 323.204 25 289
November., 379,015 24,460 318,517 106.208 325,907 27,094
December. , 321,376 108 411 342,711 36 213
1943, Finished Light 1943, Finished Dense
January... 186,393 35,412 68,453 110,937 5.448 36,348
February. 164,038 31,976 56.281 109,873 5,447 43,056
March.. 185,773 37,219 51.040 120.027 6,137 40,159
April.. 175,334 35,335 50,657 123,068 6,805 37,873
May.. 189,389 39,992 46.897 119,419 4,816 34,753
June 181,356 37,891 40.136 118,648 4,555 31.295
July ... 198,197 40,283 38.283 108.669 4,033 28.579
August. 202,136 39,148 45.430 114,30G 5,732 18,988
September. 188.607 43.542 28.366 121,3.54 4,543 21,80*1
October.. 215,363 44.341 21.633 112,194 2,889 12,167
November. 207,553 39,490 16.288 110,902 2,682 8,172
December.
SODA ASH, NATURAL
(Short Tons)
Total. . 136,172 100,734 e
January... 10,738 1,906 12.8-13 3.366 10,814
February.. 11,542 2.446 11,173 2.810 10,877
14.114 1,932 11,918 1,533 10,045
15,101 2,123 11.901 1,297 7,159
13,242 1,704 11,305 1.393 6,503 13.415
13,745 1,435 11,357 1.405 6,698 154
13,475 1,074 11,128 939 2,077 11,350
12,974 916 10.901 3,107 11,054 9,307
14,112 3.515 10.752 992 11.458 7,581
October 15,380 2,036 10.624 1,100 350 150
November.. 15,337 2,205 10,757 1,132 11,374 4,802
December. . 11,513 1,054 11,125 3.240
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SODIUM BICARBONATE, REFINED

(Short Tons 100% NaHCOa)

1941
Made and Made and Made and
Production Consumed Stocks Production Consumed Stocks Production Consumed Stocks

Total. 160,637 e 169,446 3,311
January... 15,122 5,747 15,163 6,110 13,548 164 5,628
February.. 13,820 4,999 12,720 6,335 12,249 409 5,015
March 15,378 5,028 14,171 6,964 13,180 391 5,600
Anpril.. . 15,241 5,242 13,128 6,605 13,484 220 5,680
May.. 13,909 5,825 10,797 6,947 12,866 377 5,288
June.. 12,255 4,815 10,723 5,720 13,188 491 5,311
July.. 13,177 4,701 12,070 5,658 14,452 289 5,078
August 15,161 5,322 14,305 0,727 15,313 241 4,867
September. 14,081 4,738 13,344 0,315 15,221 221 4,935
October. .. 15,477 4,607 14,551 4,431 16,171 310 3,911
November. 15,185 4,862 15,349 4,918 15,422 75 5,159
December. 14,316 4,186 14,352 143 5,595

SODIUM BICHROMATE AND CHROMATE

(Short Tons 100% Bichromate and 100% Cliromate)

Total. . 78,955 83,415
January... 6,968 2,150 6,484 1,865 6,777 2,655
February.. 6,304 1,536 6,188 1,851 6,065 1,163
March..". 7,278 1,356 6,647 1,699 7,763 1,793
April. 7,075 1,477 6,851 2,448 7,342 2,644
May.. 7,157 1,576 6,939 3,126 7,307 1,069
June.. 6,362 1,070 6,804 3,589 7,404 847
July ... . 6,740 846 5,241 3,130 6,559 585
August___ 6,380 639 6,849 3,565 7,027 1,191
September. 0,827 685 5,917 2,920 6,750 1,500
October. .. 7,235 864 7,149 2,673 7,211 2,411
November. 7,450 894 6,945 2,240 6,597 2,283
December. 6,941 2,055 6,613 1,508
SODIUM HYDROXIDE, ELECTROLYTIC PROCESS
(Short Tons 100% NnOH)
Total.. 939.878 219,445 743,316 161,065
January... 87,731 21.755 34,772 69,-116 15,999 33,255 53,394 12,688 54,771
February.. 78.262 15,717 46,946 63,787 14,919 32,739 52,240 11,099 54,352
March..". 91,683 17,436 38,489 73,301 14,536 36,154 57,977 11,938 51,057
April. 87,724 19,306 38,119 73,093 15,662 40,621 55,702 11,334 50,722
May.. 87,285 22,042 36,310 74,665 14,965 52,216 58,552 12,749 44,245
June.. 87,282 19,378 35,663 80,855 17,256 63,983 63,223 13,399 37,810
July ... . 84.367 18,928 33,514 78,038 17,216 65,423 60,110 13,059 37,308
August__ 36,020 19,015 31,894 78,485 18,998 73,883 63,764 13,866 30,631
September. 92,923 22,019 29,945 84,527 19,540 76,529 70,558 14,790 35,999
October. .. 100,230 23,207 28,247 86,541 21,035 79,281 67,018 15,187 25,669
November. 97,588 21,042 33.645 86,173 22,272 87,529 66,580 14,839 26,271
December. 90,997 27,041 90,480 74,198 16,117 30,967
SODIUM HYDROXIDE, LIME-SODA PROCESS
(Short Tons 100% NaOH)
Total.. 634,291 685,994
January... 51,933 60,773 34,688 44,638 51,093
February.. 46,184 28,376 61,220 37,906 46,604 49,284
March.... 57,033 28,130 64,719 39,122 50,547 48,470
April. 56,083 28,545 59,197 41,759 49,978 44,765
May .. 56,695 26,122 52,657 43,551 57,318 35,551
June.. 54,946 24,101 47,487 43,657 59,736 31,440
July ... 55,578 46,751 44,305 63,833 33,019
August.... 55,609 45,310 43,274 61,412 29,735
September. 56,723 15,852 45,650 41,370 60,285 26,995
October. .. 59,803 . 48,679 37,461 62,352 26,103
November. 50,871 A 17,131 49,035 32,643 63,310 30,464
December. 52,807 29,426 65,981 33,084
SODIUM PHOSPHATE, MONOBASIC
(Thousands of Pounds 100% XaHsPO¥*)
Total.. 20,934 16,509
January... 1,179 729 1,420 475 1,006 570
February'.. 1,851 928 1,575 676 1,090 524
March __ 1,776 843 1,986 490 1,654 519
Anpril. 1,861 638 2,396 552 1,302 643
May.. 1,763 689 1,694 290 795 566
June.. 1,898 640 1,670 677 1,385 429
July... 2,045 698 1,589 531 1,321 283
August.... 1,523 595 1,486 e 693 1,175 286
September. 1,838 674 1,782 897 1,620 414
October. .. 1,918 733 1,691 . . 947 1,578 302
November. 2,062 R 541 1,570 1,116 1,706 404
December., 2,073 1,121 1,876 442
SODIUM PHOSPHATE, DIBASIC
(Short Tons 100% NasHPOI)
Total.. 30,115 12,833 22,573 7,675
January 4,018 922 2,208 832 881 1,120 332 1,303
Februhary... 3,774 867 1,698 477 685 1,942 80S 1,186
Xar.cl R 4,114 969 2,098 514 1,043 1,743 270 1,239
Moy 4.004 948 2,252 663 1.137 2,074 966 1,124
Juni' 3.804 ,045 1,799 481 1,387 2.443 1,074 1,109
Tuly 4,025 70S 2,041 730 1,343 1,940 819 994
August 3,062 692 1,590 343 1,352 1,708 476 859
September 4.880 152 1315 110 1211 1,989 634 1,025
October. .. 5679 ,229 3,125 2,060 1,377 1,377 372 834
November. 3744 803 3,801 2,436 1,321 2,014 794 598
December. , 645 3.663 1,259 883 1,808 448 589
’ 4,525 2,978 1,098 2,366 682 770
132
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Total.

January...
.February..

August....
September.
October...
November.
December..

Total.

January...
February..

September.
October. ..
November.
December.,

Total.

January...
February..
March....
April
M ay
June
July.
August-----
September.
October...
November.
December.,

Total..

January___
February..,

September.
October. ..
November.
December..

Total. .

January...
February..
March....
April.
M ay..
June.

August....
September.
October. ..
November.
December..

Total..

January. ..
February..

August....
September.
October. ..
November.
December.,

Production

56,489
67,500
84,499
70,802
78,959
86,2.54
52,362
61,107
84,318
94,024
90,584

SODIUM SULPHATE, GLAUBER SALT AND

65,465
63,786
68,226
67.972
67,874
64,449
63,616
70,593
67,019
68,899
69,196

SODIUM PHOSPHATE, TRIBASIC

(Short Tons NaaPO¥*)

-1943-
Made and
Consumed

159
143
158
151
162
164
260
192
210
207
156

6.684

Stocks

SODIUM SILICATE, LIQUID

SODIUM SILICATE, SOLID

Production

78,902

5,640

(Short Tons 40°
767,977

61,714
72.207
83,636
69,260
57,930
59,188
52,679
56,852
56,598
60,506
70,811
67,525

-1942-
Made and
Consumed

2,413

246
199
261
152
165
112
157
233

Buumé)

(Short Tons All Forms Combined)

11,765
11,041

47,817
51,425
51,677
54,097
59,043
57,209
55,515
63,315
65,306
66,004
67,820

76,303

24,259

1,918
2,279
2,865
2,338

(Short Tons NaaSO*)

793,409

72,670
67,798
72,614
68,663
73,487

60,841
60,782
64,454
63,978
67,944

84,461

7,832
7,152
6,762

-1941-
Made and
Stocks Production Consumed
86,315 4,044
2.698 7,029 411
2,457 5,184 208
1,914 7,847 446
3,178 7,487 227
3,776 7,650 435
4,568 7,189 426
5,965 6,904 228
3,105 6,726 267
3,919 7,517 408
3,063 7.599 262
2,785 7,296 419
2,347 7,889 266

932,551

89,178 61,094
91,267 55,575
99,877 82,483
119.019 71,261
112,313 72,162
117,146 68,726
114,448 83,944
118,042 81,040
110,317 79,932
99.809 99,012
110,647 88,555
107,503 88,767
90,858

9,741 6,392
10,038 5,761
10,895 5,130
11,938 8,264
10,097 7,963
9,166 6,776
9,946 6,495
10,390 8,132
11,634 9,320
11,538 9,852
10,207 9,787
9,878 7,986

CRUDE SALTCAKE

SODIUM SULPHATE, ANHYDROUS, REFINED

(Short Tons 100%

57,735
5,894

NaaSO¥*)

SULPHUR DIOXIDE

(Thousands of Pounds 100% SOs)

2,655
3,236
3,693

56,608

4,334
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25,852

2,568
2,673
2,665
2,774

721,796 79,762
15.538 56,185 5,740
15,613 49,223 5,501
17,717 55,263 6,063
19,601 53,98*1 6,212
23,831 54,864 6,343
20.891 54,307 6,380
20,947 55,658 6,433
21,976 63,683 6,655
21,873 65,670 7,305
23.538 70,180 7,884
25.891 69,545 7,275
27,615 73,231 7,971
54.248
1.352 4,962
1.365 3,219
1,937 4,682
1,492 2,.535
1,8-16 2,495
1,542 3,875
1,689 2,320
977 6,655
812 5,590
1,184 6.274
1,158 5,774
2,062 5,861
54,970 30,045
3,284 3,925 2,165
3,210 3,921 2,397
3,167 4,293 2,325
3,462 3,826 2,412
3,386 4,436 2,335
2,595 4,207 2,552
2,569 4,784 2,810
2,626 5,286 2,625
3,452 5,135 2,560
3,313 4,928 2,667
2,887 5,257 2,457
2.427 4,970 2,739

Stocks

107,587
102,159
111,102
104,592
99,565
85,963
85,516

119,141



SULPHURIC ACID

(Short Tons 100% H2S04)
1942 1941
Production Production
Chamber Contact Chamber Contact
Stocks Process Process Stocks Process Process Stocks
2,914,722 4,839,258 3,011,929 3,758,155
250,954 274,047 387,084 204,605 253,676 277,886 266,300
256,188 258,163 358,151 198,016 244,824 262,815 274,466
246,948 270,533 387,030 198,950 253,380 301,782 271,883
244,245 251,596 394,380 235,774 239,133 277,386 254,715
243,489 249,589 390,050 241,784 242,715 287,691 228,851
213,551 224,730 387,726 232,506 273,344 294,839 213,236
213,846 223,742 400,895 229,462 237,947 323,632 188,932
209,064 231,652 427,208 230,734 240,799 323,460 191,338
206,575 217,633 419,474 229,674 242,550 380,029 195,554
186,831 231,096 427,368 223,794 263,376 341,904 182,036
190,942 238,455 425,095 218,489 270,453 356,367 215,497
243,486 434,797 221,004 285,732 380,364 237,277
(Pounds C. P.)
Made and

Stocks Production Consumed Stocks

1,681 January... 72,428 652 197,172

1,376 February 125,311 1,790 207,385

1,497 March.. 169,942 767 232,274

1,790 April. 151,094 1,094 215,979

1,425 M ay.. 186,064 3,396 238,524

1,146 June.. 173,031 7,279 271,997

1,124 July .. 145,399 8,566 240,723

829 August. 186,224 3,504 208,262

859 September. 146,129 2,946 185,234

670 October... 137,198 5,028 93,785

811 November.. 131,474 3,070 119,549

Decembe

1943
Production
Chamber Contact
Month Process Process
Total....
January... 257,605 443,454
February.. 254,921 412,086
270,847 433,060
248,110 438,959
257,887 445,404
245,401 434,773
242,420 453,433
August___ 256,553 451,018
September. 255,838 438,200
October. .. 266,726 489,064
November. 297,215 493,864
December..
ZINC YELLOW
(1000 Pounds C.P.)
------------ 1943-mmem Zeee
Made and
Production Consumed
January... 1,210 217
February.. 1,698 247
Mar_ch. 2,491 282
April. 2,175 273
May.. 2,286 235
June.. 2,391 326
July.. . 2,324 268
August 2,101 179
September. 2,247 153
October... 2,348 216
November. 2,428 198
December.,

These statistics for production, consumption and stocks of chemicals were compiled by the Bureau of the Census from man-
ufacturers reports collected for the War Production Board. These data will be continued on a monthly basis in supplemental reports

to be issued as soon as data are available.
1941.

The Census Bureau’s present monthly survey on chemicals was started
Initially data were requested on 86 chemicals but the number of items has been increased gradually to meet the administra-

in September

tive needs of the war agencies so that at present data on 228 chemicals are reported by more than 700 establishments.

Production statistics

works, and certain plants operated for the government by private interests.

thority, however, are Included.

Footnotes

Stocks— Figures refer only to stocks held at producing plants.

Chlorine— Statistics are for all

known commercial

plants.

are believed to be complete except for quantities produced in government-owned arsenals, ordnance
Chemicals manufactured by the Tennessee Valley Au-

Data for government-owned plants are not included.

Hydrochloric acid— Statistics are for commercial plants only and do not include government-owned plants.
Methanol—Data for natural methanol are complete for the industry but synthetic production refers only to commercial output
and does not include government plants which currently produce a considerable quantity.

Nitric acid—Data are for all

commercial plants and one government-owned and operated plant.

plants having a large production are not Included.
Phosphoric acid—Data are for all known manufacturers Including one government-owned plant.

Soda ash—ammonia soda process—Total wet and dry production

soda and bicarbonate and quantities processed to finished light and dense soda ash.

important and Is excluded.

Sodium hydroxide, electrolytic process—Production for all commercial plants.
count for only small part of total production.

including quantities

Several other government

diverted for manufacture of caustic
Production of electrolytic soda ash is un-

Government plants not included but they ac-

Sodium hydroxide, llmo-soda process—Data for all commercial plants not Including production at soap and paper plants.
Sodium silicate, solid—Data include production of solid meta, ortho, and sesqul.

Sodium sulphate—Seven of the plants reporting obtained approximately 20 percent of the totalproductionof salt cake
No data are

Sulphuric acid—Production statistics are for all commercial plants.
Data for several large government plants are not included.
for the most part available only for military use.

glaubers salt from natural sources.

chamber process acid Include a small

Included for niter cake.
W hile these

is also

and

Data for contact process acid include the oleum grades.
plants currently produce large quantities of acid
Most of government production Is supposed to be by contact process.
amount which

It is
Data for

included in the contact acid total due to fact that two plants drip

chamber acid Into their contact units in the process of producing new contact acid. Contact acid production figures include spent

acid and oleum.
393,145; April 399,208 ;
Dec. not available.

May 405,104;

FERTILIZER
(Continued from page 115)

make this chemical for high-explosive use.
The end product will he grained and
coated, made by methods developed re-
cently by Hercules Powder Co, and gov-
ernment chemists and engineers. The
commercial production will be distributed
through wusual fertilizer company sales;
T.V.A. output and the Ordnance produc-
tion will be sold by Associated Coopera-
tives, Inc., under a contract with Com-
modity Credit Corp.

Capacity for production of synthetic
ammonia in the United States for exceeds

134

Production for contact acid production In 1943 excluding spent acid were:
June
No similar data available

392,915 ; July 412,392 ; Aug. 409,818 ;
for 1942 or 1941.

the combined requirements of military and
civilian users. Several large synthetic am-
monia plants have not been operating regu-
larly and it is anticipated that some of them
will not operate again until entirely new
production and marketing plans are de-
veloped in the postwar period. Exact data
are not yet subject to release, but it is well
known that almost half of the installed
capacity is commercially owned and the
other half is in Government plants which
are or have been operated by industrial
firms under contract with the Army or its
agent, Defense Plant Corp.

Some of the present surplus capacity for
synthesis of ammonia could be utilized to
increase the nitrogen content of mixed fer-

FEBRUARY 1944 -

Jan. 399,666; Feb. 374,670: March
Sept 393,846 ; Oct 424,556; Nov. 423,314;
tilizers if it were practical to schedule

operations at all superphosphate plants in
such a manner as to take regularly through-
out twelve months each year the anhydrous
ammonia shipped to them. However, the
seasonal nature of the fertilizer business,
with the shortage of tank cars to move the
ammonia, give an anomalous combination
of conditions. Under war conditions it
seems impractical to prevent simultaneous
occurrence of surplus ammonia and short-
age of fertilizer nitrogen where and as we
wish it. It is expected, however, that this
unfortunate combination will be eliminated
before the end of 1944 as better distribu-
tion facilities and expanded plant capacity
can be provided.

CHEMICAL & METALLURGICAL ENGINEERING



E. w. HAYWOOD, C. L. EMERSON, JR. AND W. M. DAVIS

Nerv England. Alcohol Co., Everett, Mass.

RECONVERTING

Alcohol Production F

Recent coast-
shipping this
company to revert to Caribbean

improvement in
wise permitted
molasses as raw material after
having spent considerable time
and money during 1942 in
changing over to the of

wheat Hour. Fortunately, recon-

use

version offered few problems

and little expense. This “Off
agin, On agin, Gone agin,
Finnegan” experience is not
necessarily typical of all chem-
ical plant reconversion pro-
grams, but is offered here as an

interesting example of what can
be accomplished under the con-

tinuing pressures of wartime

production.— Editors.

n less tiian a year’stime the New Eng-

land Alcohol Company has gone through

a complete conversion from molasses to
grain and has then switched back from
granular wheat flour to Caribbean black-
strap.

The reconversion was a singularly easy
job. The revision to molasses as raw ma-
terial, made possible by the reopening of
sea lanes to the West Indies, called for no
new equipment. Reconversion involved
practically no capital cost with the excep-
tion of changing minor piping and cleaning
up the equipment used for grain cooking.
Dollar outlay was less than $2,000 as com-
pared with an original capital expenditure
for the conversion to grain of approximately
$35,000. It is hoped that in this respect
the case of New England Alcohol may be
typical of other units in the chemical in-
dustry.

The story of initial conversion as forced

by enemy torpedoing of the last cargo of
molasses en route to Everett in April 1942
has already been told (See Chemical In-
dustries, May 1943, pages 594-6). The
plant was makeshift and hastily constructed
of salvaged materials—elimination of criti-
cal items and speed having been the
principal criteria.

At the request of the War Production
Board the company had first engineered
several types of whole-grain plants to use
com and varying ratios of corn and wheat
as raw material. Some of these called for
expenditures in excess of $250,000— even
though they were based on used equipment
with minimum requirements for critical
material. Finally, almost at the last min-
ute, we hit upon the timely new develop-
ment of a granular wheat-flour process and
rushed through a conversion from molasses
to grain-handling equipment in less than
two months. The cost, as previously noted,
was only about 14 percent of that for the
original proposal and of this amount only

om Wartime Raw Materials

about $2,500 went for construction ma-
terials requiring priorities.

Thus it was that we started the year 1943
on a new footing. The use of granular
wheat flour (known as Alconreal) saved
critical grinding, storage and dryer equip-
ment, and at the same time cut the total
equipment and installation costs by nearly
90 percent. Despite initial difficulties, the
newly converted grain alcohol unit con-
tinued operation from January 1, 1943
until it was shut down in November after
having produced at a daily rate averaging
from 8,000 to 17,500 gallons—a total of
nearly 4 million gallons of war alcohol
urgently needed in 1943.

Our final operating procedure as de-
termined after several months of ex-
perience with wheat-flour mashes may be
helpful and of interest to other producers
who are still operating with Alcomeal or
are just beginning to face the prospect of
completing the cycle back to molasses
alcohol.



GRANULAR WHEAT FLOUR
100 Ib. bags delivered

in box cars
Normal rate

350 Ib. per min.
Maximum * ”

500 =

HOT WATER
STORAGE TANK
80-100 deg. F.

SLURRY TANK
3'x3~'-flour bags dumped
by hand and agitated by water

Normal flow-

150-200 g.p.m DUPLEX STEAM PUMP

COOKER

Until this cook is ready
to be pumped to fermenter,
it is recirculated by pump-
ing out of one end of
cooker and returning
through off-center nozzle
at the other end

Fresh cooling water-

TUBULAR COOLER
Warm discharge

water >ter T

TROMBONE COOLER

1,400 ft. 3" pipe

BARLEY MALT
85 Ib. bags delivered
in box cars

MALT GRINDER
Raymond No. 00 hammer mill-
700 Ib. per hr.—50% —60 mesh

MALT SLURRY
100 gal. drum
with Lightnin

MIXER
equipped
mixer

CENTRIFUGAL
PUMP

Cookers — second hand car tanks

.atmospheric cooling

Tubular Cooler - second hand con-
denser about 4'xI0' — 800 1'copper
tubes — 7 passes for mash flow —
velocity through cooler 1n f.p.s. —
will cool 200 g.p.m. from 145 to

86 deg. F. when clean and with
cooling water at 36 deg. F.

-Salt
cooling water

To fermenters

Schematic flowsheet of alcohol-from-flour process

At the outset it should be noted that
carefully conducted laboratory experimenta-
tion proved of key importance to our grain
operations. In previous years, the attitude

had often been that trial laboratory fermen-
tations were of limited usefulness because
of the disparity between laboratory con-
ditions and those actually found in plant
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operation. And it is true that during our
first few months of operation with grain
mashes we did run into difficulty in ap-
proximating laboratory results, due largely
to infection hazards. However, this diffi-
culty was eventually overcome by revisions
in the laboratory set-up and more attention
to the technical aspects of fermentation
tests. Agitation during trial fermentation
was obtained by motor driven stirrers ap-
proximating the Lightnin mixers used in
the plant, and thermostatically controlled
thermos bottles were used to insure close
control of temperatures.

Our conclusion after several months of
work was that the lab test results could be
approximated in the plant. In those cases
where discrepancies appeared, the reasons
were generally discovered and correspond-
ing modifications in plant operating pro-
cedure were made to correct the difficulty.

The following summary of our operating
procedure as finally developed after many
months of experience with flour fermen-
tation is based on a recent engineering re-
port prepared by our Engineering Depart-
ment for possible help and guidance in the
event that a similar cycle of conversion and

Three second hand 10,000 gal. tank-
cars used as cookers

CHEMICAL & METALLURGICAL ENGINEERING



Dumping hags of granular flour into
the slurry mixer

reconversion may some day again become
necessary. The accompanying diagram-
matic flow sheet will be helpful in follow-
ing the procedures we developed:

COOKING

The granular wheat flour was received
in 100 Ib. bags which were dumped di-
rectly from the freight car into the wheat
slurry tank, continuously mixed there with
warm water and continuously pumped to
the cookers. This pump (a duplex steam
pump) served not only to move the ma-
terial into the cookers but also to finish
mixing the slurry. Such mechanical mixing
proved decidedly advantageous in getting
a uniform cook. The temperature of the
water used in slurring should be between
80 deg. and 105 deg. F. The use of either
too hot or too cold water will result in
forming doughbnlls.

Premalt was added to the cooker before
the wheat slurry was started. The premalt
was mixed with cold water by mechanical
stirring and pumped to the cooker in the
ratio of 1.8 Ib. premalt per 100 Ib. wheat
as received. Only enough water was used
to move the malt to the cooker.

As the cooker filled, it was heated with
open steam to 70 deg. C. and held for
forty-five minutes at this temperature. The
full cooker contained approximately 8,000
gal. of wheat slurry. A slurry concentration
of 1.79 Ib. granular flour per gallon slurry
(14,300 Ib. per 8,000 gal.) gave satisfac-
tory cooking results. A concentration of
1.82 was found liable to thicken into a
slurry very difficult to handle.

MALTING

The malt was received in bags, ground in
a Raymond hammer mill and mixed with
water in a 100-gal. drum equipped with a
i-hp. Lightnin mixer. The resulting slurry
was pumped by a centrifugal pump to the
cookers. Grinding rate was about 700 Ib.
per hour. Screen test of ground malt: ap-
proximately 60 percent through 60 mesh.

Before main malting a cook, two control
steps proved necessary: (1) to adjust the
pH to 5.65 and (2) to lower the tempera-
ture to 65 deg. C. To aid conversion dur-
ing cooking, limestone, oil and vitriol and
calcium acid phosphate were added to the
cooker in the proportions 7.15, 5.70 and
2.85 parts per 100,000 respectively. These
proportions proved right for the particular
type of water available locally and would,
of course, vary depending upon hardness
elsewhere.

Any malt added to the cooker above 65
deg. C. seemed to have little effect in con-

Unloading malted grain into the

hopper of a malt grinder

CHEMICAL & METALLURGICAL ENGINEERING -

verting starch to maltose. Hence, the
cooker was cooled to 65 deg. C. by addi-
tion of cold, fresh water. The main malt
was then added with enough water to lower
the temperature to 60-62 deg. C. This
main malt was added in the ratio 6.0 Ib.
per 100 Ib. of wheat as received. The con-
tents of the cooker were then circulated by

FEBRUARY 1944 -

pump recycling for five to ten minutes,
after which the cook was ready to be
pumped to the fermenter.

Air agitation was found necessary during
cooking and malting, both for maintaining
uniform temperatures and for mixing the
materials added. The ground malt was
found to vary considerably in fineness as
the screens of the hammer mills became
worn. No noticeable effect on efficiency
was found until whole grains began to ap-
pear in the ground malt. At this time the
malt screens were replaced. Freshly ground
malt proved preferable for main malting
but was not found to be of paramount im-
portance for prcmalting.

FERMENTING

The mash from the cookers was pumped
through the trombone cooler followed by a
tubular cooler and entered the fermenter
at 85 deg. to 86 deg. F. Fouling of the
inside surfaces of these coolers was serious,
resulting in decreased cooling capacity and
giving rise to acid forming infection in the
mash. A daily washing with antisepticized
boiling water was found necessary. An oc-
casional wash with 1-2 percent caustic solu-
tion was found to help heat transfer, but
the routine use of caustic for washing
seemed to effect efficiency adversely.

It was found desirable to avoid splash-
ing upon entry to the fermenter tanks in-
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Cookers and pump used to transfer cooked slurry

asrnuch as this caused excessive foaming.
This was corrected by removal of the splash
plates near the top of the fermenters.

Seven cooks were used to fill a fermenter,
a 4.5 to 5.0 percent yeast seeding being
added with the first cook. No acid was
added to the mash. A fermenter filled in
seven to eight hours finished filling at a pH
of 5.0 to 5.2. This high pH seemed neces-
sary to get the secondary conversion of
starch to maltose, which conversion proba-
bly proceeds for at least another twenty-
four hours in the fermenter.

Yeast food in the form of ammonium
sulphate and calcium acid phosphate was
added to the fermenter during filling. Each
salt was added in a concentration of 0.017
Ib. per gal. of mash (120 Ib. each per fer-
menter). This food was added by hand
sprinkling at various intervals during the
filling time and proved necessary in order
to get a sufficiently vigorous fermentation
started to inhibit bacterial growth.

Foaming in wheat mash cooked at low
temperature reduced fermenter capacity.

It was found that it could be partially con-
trolled by use of a defoaming agent, added
when the fermenter was about three-quar-
ters full.

Best fermentation efficiency was obtained
when the temperature of the fermenter was
allowed to rise gradually during'the first
forty-eight hours to 91 deg. F. Cooling
seemed necessary during this period but not
after forty-eight hours.

W ater usually was added to the fer-
menter during the first forty-eight hours.
It was possible in this way to secure higher
capacity' because it permitted the use of
a more concentrated mash inasmuch as suf-
ficient space at the top level of the fer-
menters could be provided to allow for in-
itial foaming. After this initial foaming had
subsided it was then possible to add the
remaining water requirement. This method
also had a tendency to increase the fer-
mentation rate, and at the same time assist
in controlling the temperature of fermen-
tation.

Thorough cleaning of fermenters was

Gage and control system for final alcohol
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necessary before each filling. Each fer-
menter was washed, sprayed with a solution
of sodium hypochlorite containing three
parts of a 12 percent solution per thousand
parts of water, and then steamed to 160
deg. F. within two hours of starting to fill.
Mash lines and yeast lines were also
steamed before and after each using. It was
found that dead pockets must be elimi-
nated from these lines, particularly from
the mash line, since otherwise, harmful
infection will develop rapidly.

All of the company’s fermentation ex-
perience as described in the foregoing dis-
cussion was obtained under the following
two conditions: (1) The yeast was grown
in molasses mash, and (2) the molasses
used was high test or commingled molasses.
The company had no experience with grain
yeasting. In the case of a blackstrap mo-
lasses yeasting, previous experience has
shown that the optimum salt concentra-
tions in the fermenter would be consid-
erably lower than those given above and
temperature control during fermentation
would be somewhat less exacting.

YEASTING

Proper control of the yeasting operation
is important for three reasons: (1) Acid
forming bacteria which develop in the yeast
act to lower fermentation efficiency, (2)
correct conditions in the final yeast can
lower fermentation time and thereby in-
crease plant capacity and (3) with weak
yeasting, bacterial growth is greatly in-
creased in the fermenter.

To eliminate bacterial growth, all yeast-
ing mash was boiled before cooling and in-
noculating, and all transfer lines were
steamed before and after each yeast trans-
fer. Lines not in use were kept drained
by means of bleeders. Between fillings, tubs
were washed, treated with the same
strength of sodium hypochlorite solution
used in the fermenters, then heated with
live steam to 212 deg. F.

In yeasting, a batch of 3,000 gal. of
molasses mash at 15 Brix was dropped to
the tub, boiled, cooled to 86 deg. F. and
innoculated with yeast. Ammonium sul-
phate and calcium acid phosphate in the
concentration 0.007 Ib. of each per gal. of
mash were added together with sufficient
acid to lower the final pH of the tub to
3.8. Attenuation in the tub was controlled
by time and temperature, an attenuation
between 35 percent and 65 percent being
considered satisfactory.

The yeast used on granular flour mashes
was Seagram’s No. 31 strain. Salt and acid
concentrations in the machines were the
same as in the tubs. Methods of handling
the machines were standard.

DISTILLING

The major difficulties involved in dis-
tilling the beer produced in this process
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were (1) fouling of the beer column by
included solids and (2) removal of the
fusel oil produced in the fermentation be-
cause of greater relative quantity produced.

Malt husks and glutinous material left
from the fermentation formed the sub-
stance which fouled the beer column. This
fouling was rapid and the usual methods of
cleaning seriously cut distillation capacity.
A method of washing the beer columns
with a 1 percent caustic solution was sug-
gested and proved very satisfactory. Using
this caustic wash, a scheduled time loss of
about eighteen hours a month was neces-
sary for cleaning the beer columns.

Fusel oil was produced from beer at the
rate of about 0.5 percent of the total 190
proof production. Frequent bleeding of
fusel oil section of the rectifying columns
was found necessary to keep the fusel oil
concentration down to a workable level and
maintain the proof and quality of the ex-
tract. Infection in the beer was not found
to affect extract quality, but this is a possi- 75,000 gallon outdoor fcrmentcrs at the New England Alcohol Company’s

bility in handling this material. plant ill Everett, Mass.

YIELDS OBTAINED
A view in the distillation building

Firtal yields obtained during the last full
month’s operation in October 1943 after
the company had carried through its ex-
perimental development program were ap-
proximately as follows: 4.93 wine gallons
of 190 proof warehoused ethyl alcohol
(after all losses) per 100 Ib. of mixed grains
(approximate ratio 93 percent Alcomeal, 7
percent malt). Or, if expressed on a bushel
basis, the yield was 5.23 proof gallons per
56 Ib. bushel of mixed grains. In both
cases, alcohol equivalent to 1 gallon of 190
proof per 14.8 Ib. of sugar (in the molasses
used for yeasting) was deducted from the
total warehoused alcohol to give yields as
expressed above.

During the entire 10 months’ operation
most yields ranged between 4.6 and 5.1
wine gallons of 190 proof warehoused ethyl
alcohol per 100 Ib. mixed grains, although
occasional fermentations went considerably
lower, largely as a result of infection which
was the major source of difficulty.

Yields of fusel oil ranged approximately
twice those secured in conjunction with
production of ethyl alcohol by fermentation
of molasses.

The company hopes that the foregoing
account may be helpful to others who may
be experiencing similar problems.

The company wishes, as it has on past
occasions, to make full acknowledgement
to the Chemical Division of the War Pro-
duction Board, and particularly to the
Technical Staff and executives of the E.
I. du Pont de Nemours Company for
their helpful cooperation which was of
great assistance in meeting and success-
fully overcoming many new problems en-
countered in the company’s conversion of
its alcohol plant from a molasses to grain
as a raw material.
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AMAZON BASIN

As a Source of Rubber

Diseases, great distances making
transportation costly, lack of suf-
ficient food and fuel, poor soil,
and the fact that rubber trees
average only one to an acre of
difficult jungle country all tend
to make the collection of rubber
in the Amazon Basin extremely
difficult. While the United States
has been justified in spending
large sums in assisting the Ama-
zon countries in increasing pro-
duction, these obstacles convince
us that when the emergency is
over procurement of Amazon
rubber should be left to South

Americans.— Editors.

| mports of natural rubber from the

Amazon Basin in 1943 were about
13.000 long tons, which compares with
6.000 tons for 1942 or an average prewar
year. In the current year there probably
will be a modest increase but it is not
likely that there will be any further im-
provement in the near future. In addition
to these imports of crude rubber, approxi-
mately 3,300 tons of rubber content of
tires and tubes were made available by
Brazil during the year to supply part of
the essential requirements for tires and
tubes of the South American Republics
and the United States. Numerous diffi-
culties will continue to prevent any great
change in the rubber procurement program
in this area. Therefore, the United States
can expect to get but a small fraction
of its natural rubber requirements from
the South American nations. This con-
clusion is based on first-hand observations
made by the author during a recent 15,-

Many and varied are the factors that tend to prevent the collection of a
large amount of natural rubber in the Amazon for shipment to this country.
This seringueiro can collect latex from only 150 trees in a day. CIAA photo
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000-mile trip under the auspices of the
Rubber Development Corporation, through
the rubber growing areas of Brazil and
Bolivia.

We left Miami, Fla., in a plane which
took the party via Haiti and Puerto Rico
to the Amazon Basin. This was the orig-
inal home of the hevea tree from which we
get most of our natural rubber. Here the
rubber trade flourished and great fortunes
were made until the early years of this
century when the plantations of the East
Indies came into bearing and almost ruined
the Amazon wild rubber trade. However,
the United States continued to get some
rubber from South America. In the period
from 1930 to 1941 there were imported on
the average 6,000 tons a year from these
countries.

Then came the Japanese control of the
plantations of the Orient and our desperate
quest for rubber. Naturally, we turned to
the Amazon. Early in 1942 a basic rubber
agreement was signed between the govern-
ments of Brazil and the United States.
Ours obligated itself to buy all rubber
produced in Brazil up to Dec. 31, 1946
at an agreed price. Brazil assumed re-
sponsibility for purchasing all rubber and
turning over the exportable surplus to the
United States.

In Bolivia the Rubber Development
Corp., an agency of the United States
Government, deals directly as a private
corporation with the big rubber land-
owners, such as Carlos Seiler and the
Suarez family, without having to go
through such intermediary organizations as
were established in Brazil.

The early planners of this great Amazon-
ian project had grand ideas. They pro-
posed to attack the problem by putting
into the field an elaborate organization,
disregarding the established commercial
system, going directly to the seringueiro or
rubber worker and in effect engaging in
the management and production of rubber
in all its phases and in connection there
with adopting measures designed to bring
about a radical change in the standard of
living of the seringueiros and in the social
conditions in the Amazon.
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In typical American fashion supplies
were ordered on a grand scale. 26,000,000
tin cups for collecting latex were ordered,
7,065 sewing machines for the wives of
the seringueiros, 78,223 shotguns, and
vast quantities of machetes, stoves and fish-
ing tackle.

Tons of flour, salt pork and hard beans
were sent up the Amazon. The flour and
pork spoiled and the native seringueiros
wouldn't eat the hard beans. W e acquired
several obsolete Chesapeake Bay steamers
which were lavishly reconditioned—pro-
viding certain sanitary facilities thereon
for rubber workers, who were ignorant of
the use of such refinements of civilization,
even in the somewhat cruder style immor-
talized by Chic Sales. One scheme called
for the construction of a chain of 25 air-
fields on the theory that a network of air
bases would open the rubber territory; a
yacht was bought for the use of the
officials.

From Apr., 1942, to Jan., 1943, the
natural rubber program was under the
joint jurisdiction of two agencies of the
United States government. Upon the for-
mation of the Rubber Development Corp.
on Feb. 23, 1943, control over both policy
and operations was centered in one agency
of the government. Pres. Douglas H. Al-
len, long familiar with the Amazon coun-
try and its people as head of a firm of
importers of mahogany and other products,
adapted a policy of hard-boiled realism.
He and his RDC organization have pur-
sued a policy of spending whatever amount
may be required to bring about the max-
imum production of natural rubber while
liquidating projects not immediately and
necessarily related to the production of
rubber for war use, eliminating unneces-
sary expenditures and reducing American
personnel in the field to the lowest pos-
sible minimum.

While informed Americans and Brazil-
ians assert that there is still some waste
and inefficiency in the rubber set-up, its
officials have gone a long way towards put-
ting it on a sane basis.

The actual gross disbursements of the
Rubber Reserve Co. and its successor, the
Rubber Development Corp., on the wild
rubber program in the Western Hemi-
sphere from its inception in 1941 to Oct.
31, 1943, including cost of rubber pur-
chased, plus development expenditure,
capital investments, loans, operating and
administrative expenses of RDC and all
other applicable disbursements aggregate
$78,208,195, according to testimony of
Allen before the Gillette Committee of
the U. S. Senate. No deduction has been
made for cash in banks in Latin American
countries, or for inventories of tappers,
supplies and equipment, and of foodstuffs
held for sale, or for inventory' of tires and
tubes. The value of the tires and tubes
alone amounted to nearly $5,000,000 as
of Oct. 31.
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Ford has ihe only rubber plantation in South America.

CIAA photo
Near the Amazon

he has 17,000 acres planted. A yield of 6,000 to 7,000 tons may be reached.

It is estimated that on Dec. 31, 1943,
the total of all such disbursements, plus
obligations due but not paid approxi-
mated $83,162,823. Out of this total, ap-
proximately $59,710,477 have been ex-
pended in the Amazon countries.

Imports from the Amazon from April,
1942, to Dec. 31, 1943, including rubber
content of tires and tubes, approximated
23,700 tons. Charging against these totals
the total expenditures from April, 1942, to
Dec. 31, 1943, gives a cost of $1.12 per
Ib. for wild rubber. Allen estimates that
the average cost of rubber that will have
been received from the Amazon during
the period of the contracts (1941-1947)
will be less than 76c¢. per Ib. after charg-

Transportation is a problem of great distances.

ing into the cost of the rubber all expendi-
tures of every kind.

While he expressed the opinion that
much larger imports could be expected in
1944 several Brazilians and Americans in
South America told us that they were con-
vinced the figure would be lower. My
observations lead me to expect only a
small increase at best. In fact, this year’s
production may be the largest for many
years. When Uncle Sam withdraws his
support, wild rubber production will not
be able to compete with the natural
rubber from the plantations of the East
Indies and the synthetics of the United
States.

Many and varied are the factors that

It sometimes costs as much

as 7c. per Ib. to take the rubber to Belem from which it is shipped to the U. S.
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tend to prevent the collection ot a large
amount of natural rubber in the Amazon
for shipment to this country. Among the
most important are lack of sufficient rub-
ber collectors, lack of transportation facili-
ties for supplies to the seringueiros and
for conveying the rubber to the points of
shipment to the states, great distances the
rubber must be carried, lack of sufficient
food and fuel, poor soil, tree and human
diseases, and the difficulties encountered in
collecting the rubber latex.

SERINGUEIRO'S TASK NOT EASY

Seringueiros live along the rivers in
houses built entirely of jungle products
without the aid of modern tools. Roofs
and walls of woven or thatched palm
leaves, floors of split palm logs form a
house of one to four rooms. The house
is generally elevated to a height of several
feet on poles, leaving an open space be-
neath which is used as a shelter by the
domestic animals. It is surrounded by a
half-acre of cleared land planted in manioc,
bananas, oranges and a few other fruits
and vegetables, in some instances sur-
rounded only by open grassy fields with
grazing cattle to distinguish it from the
jungle, for in such regions it is impossible
to grow crops because the young plants
are destroyed by ants.

After a light breakfast, long before day-
light but by the light of the moon, the
seringueiro starts up the river. The pirogue
trip to the beginning of the estrada takes
30 minutes. Here the seringueiro leaves
the boat and sets out on his trek along
the narrow jungle path. About five hours
are required for him to go from tree to
tree, making a fresh cut in the bark of
each and fastening a tin cup so as to col-
lect the latex as it flows. He taps about
150 wild hevea rubber trees which average
one to the acre.

Toward the end of the journey, it may
be necessary' to wade through stagnant
water hip deep for an hour. The estrada
ends near its beginning, being roughly in
the form of a circle. When the river is
reached, the young sons of the rubber
worker are there with his lunch. After
eating he repeats the same five-hour trek
over again, this time with a container to
gather the latex which has flowed from the
trees since they were tapped on the morn-
ing trip. He returns to the river at about
five o’clock.

On reaching home, he must smoke the
latex before it spoils. Near the house is
a smaller building which is used for smok-
ing the latex into a compact ball con-
venient for transportation. Smoke pours
out from every opening as the seringueiro
sits near the smoky fire curing his day's
collection.

When the seringueiro has prepared sev-
eral of the 110 Ib. balls of smoked rubber
he puts them into his canoe and paddles
it several miles to a landing place for a
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river boat which m turn will take the rub-
ber to Belem, near the mouth of the
Amazon.

If the rubber collector lives in the in-
terior of Bolivia, for example on the Con-
quisto Central of Carlos Seiler on the Rio
Madre de Dios, from which comes the
finest rubber in the Amazon Basin, six
to eight months are required to get the
rubber to Belem and transportation costs
are 3ic. per Ib., which is more than the
rubber industry has had to pay on certain
occasions for rubber from the East Indies
laid down in New York.

At Belem the rubber is inspected,
graded, and if necessary washed to remove
trash and dirt. It then starts the final lap
of its journey to the United States.

Transportation is a problem of great
distances. The Amazon and its tributaries
are long. Travel on these great streams
is not to be compared with that on the
North American rivers. The currents are
greater, and the channels are made hazard
ous by countless numbers of floating tree
trunks and other obstacles.

Rate of travel is slow for the fuel is
limited to wood. When the supply be-
comes low it is necessary for the boat to
stop and take on a fresh supply or as in
many cases to send its crew into the
jungle to cut and bring on board the sup-
ply. When this is exhausted the process
must be repeated.

TROPICAL DISEASES

Tropical diseases are the foes of rubber
production. They are carried by clouds of
insects, mostly mosquitoes, which infest
the jungles. A doctor of the Office of the
Co-ordination of Inter-American Affairs
whom we met in Bolivia, told us that he
had examined every child in the area and
found evidence of malaria in half of them.
It is the chief cause of lost efficiency and
short life span of the rubber worker. Nel-
son Rockefeller’s organization is making a
brave effort to improve health, sanitation
and food situation among the rubber
workers but the task is enormous and may
require years to make much headway.

Contrary to the opinion held by most
persons the Amazon is not a very fertile
country. Except for fruit not much food
is grown. As a result quantities of food-
stuffs must be brought in and distributed.
In fact, 6,000 to 8,000 tons are shipped
in from southern Brazil and elsewhere each
month. We encountered many evidences
of this lack of food wherever we went
from Belem near the mouth of the great
river to Riberalta, Cachuela Esparanza
and other towns along the tributaries in
Bolivia.

"If we could only get more workers” is
repeatedly heard. Richard C. Lepper, who
directs RDC operations in Bolivia and
was for 15 years with Firestone Rubber
Co. at Singapore, told us that if he only
had the labor he could get 50,000 tons of
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rubber a year instead of the 4,000 as at
present. Certainly, the shortage of man-
power is the principal factor limiting the
production of rubber in the Amazon.

In an effort to overcome this shortage
the RDC finances recruiting. It agreed to
pay the lump sum of $2,400,000 to the
Brazilian government agency CAETA for
which they undertook to procure and
transport 16,000 men into the rubber pro-
ducing area by May, 1944 (about $150 a
man). On Oct. 1 about 10,000 workers
had been recruited. Half of this number
had been placed on rubber producing prop-
erties, 22 percent were at Belem waiting
for transportation, 18 percent were en-
gaged on projects or services essential to
rubber production; such as ship repair, 9.3
percent were engaged in other contracts
without permission.

FORD’S PLANTATION

The story of the natural rubber program
in the Amazon would not be complete
without at least some discussion of the
Ford plantation experience. In 1928 Ford
made a start at Fordlandia, 125 miles up
the Tapajos River from the Amazon. Due
to difficulties of a fungus disease of the
new foliage and insect pests this area was
abandoned except for experimental work.
A new start was made in 1934 at Belterra,
90 miles nearer the Amazon. At the pres-
ent time there are 17,000 acres planted
with 3,500,000 trees at this new planta-
tion, the only one in South America. Ford
started with wild seedlings. Later these
were grafted with high yielding stock from
the Far East, but as they became diseased
it was necessary to develop a resistant
stock. At the time of our visit this new
stock was being grafted onto the existing
trees. We were told by engineers on the
plantation that the yield for 1943 would
be 300 tons and that a yield of 6,000 to
7,000 would be reached in 1951. How-
ever, in the opinion of at least some
Brazilians in a position to know the condi-
tion of the soil and other local factors the
plantation may never prove a profitable
venture.

All that | saw and heard on this long
trip through South America about the rub-
ber project leads me to a very definite
conclusion. When the Japs took the plan-
tations of the Far East forcing the United
States into a desperate quest for rubber,
this country was justified in taking what-
ever measures were necessary to assist the
South American countries in increasing
their production. The measures that were
taken, although unnecessarily elaborate,
resulted in a few thousand tons additional
rubber. The price paid was enormous.
W ien the dire need for natural rubber has
passed, the procurement of Amazon rub-
ber should be left to the South Americans.
We will certainly not be justified in con-
tinuing to invest tremendous amounts in
an effort to get a few extra tons of rubber.
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ALUMINA From Alunite

The following brief summary
of the
taken from a paper by Arthur
Kalunite,

Kalunite process is

Fleischer, chief met.,

Inc., presented at the Annual
Meeting of the A. I. M. E. held
in N. Y. on Feb. 20-24.

he known existence of alunite de-

posits, especially in the Marysvale,
Utah district, furnished the motive for the
original inquiry into the utilization of this
raw material for aluminum production.
These deposits were actively explored dur-
ing World War 1 and utilized for the
production of potassium sulphate, an es-
sential fertilizer, but never had been used
successfully in this country as a source of
oxide for reduction to metal.

Now, after continuous study and devel-
opment since 1929, on a laboratory and
test plant scale with initial emphasis on the
utilization of alunite as a raw material, the
Kalunite  process described here s
approaching the major test in its history
with the completion of a plant in Salt
Lake City having a.capacity of 100 tons
of alumina per day for the conversion of
Marysvale, Utah, alunite ores to alumina
and potassium sulphate.

The principal general features of the
Kalunite process in the solution of the
fundamental problem of the resolution of
normal potassium alum into its compo-
nents can be summarized as follows:

(1) Conversion of potassium alum by
heat treatment under pressure to a water-
insoluble compound, a basic alum precipi-

tate, with simultaneous regeneration of
sulphuric acid-potassium sulphate solu-
tion.

(2) Calcination of the basic alum pre-
cipitate to evolve as gases the water and sul-
phur dioxide combined with alumina, to
produce a calcine with a mixture of potas-
sium sulphate and alumina.

(3) Separation of the calcine
constituents, potassium  sulphate
alumina.

The stoichiometry of this procedure was
admirably adapted to alunite ore, since this
ore contains one-tliird of its alumina con-
tents in the form of aluminum sulphate.
The sulphuric acid reagent required for a
balanced operation could be recovered
without the use of an acid plant for the
conversion of sulphur dioxide, evolved in
the calcination step, to sulphuric acid.

In the application of the Kalunite proc-
ess, as outlined for alunite ores, to the
treatment of clay ores, there is one obvious
difference, which has to do with the sul-

into its
and
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phuric acid balance. Clays do not contain
any available sulphuric acid, so that it is
necessary to recover the sulphur oxides pro-
duced in the calcination of basic alum by
providing an acid plant to convert sulphur
dioxide to sulphuric acid.

DEHYDRATION OF ALUNITE

The object of the dehydration is to
eliminate the bulk of the combined water
without the loss of appreciable sulphur tri-
oxide. The dehydration of alunite begins
at about 450 deg. C. and proceeds with an
appreciable velocity at 550 deg. C. Sulphur
trioxide is evolved above 600 deg. C., and
at an appreciable rate as sulphur dioxide
at about 650 deg. C. with concomitant loss
of alumina solubility so that definite tem-
perature limitations exist, creating the need
for furnace temperature control. Pilot
plant experience with rotary kilns and with
multiple hearth furnaces showed that the
dehydration could be carried out with
efficiencies of 90 percent or over, based on
the soluble alumina content of the de-
hydrated alunite and with the loss of less
than 5 percent of the sulphur trioxide con-
tent of the ore.
EXTRACTION OF “METALUNITE”

“Metalunite” * is treated with a solution
containing sulphuric acid and potassium
sulphate in sufficient amount to convert
the valuable constituent of the ore into
potassium alum. The leaching circuit is
intended to operate to produce a 50 per-
cent alum solution, that is, one in which
the solution portion of the pulp product
of the leaching circuit is 50 percent by
weight of the hydrated alum, so that the
total water content is about 75 percent
and the salt content, on the anhydrous
basis, is about 25 percent.

The rate of reaction of metalunite, espe-
cially when dehydrated completely without
loss of sulphuric acid due to overheating,
is extremely rapid. In a one stage leaching
of the metalunite, it is necessary to use a
large excess of acid to accomplish complete
extraction of the alumina content, or to
use a moderate excess of metalunite if a
given volume of sulphuric acid solution of
fixed concentration is to be neutralized. In
either case the limit of the reaction is
approached in about one-half hour at the
boiling temperature.

CRYSTALLIZATION OF ALUM
The 50 percent potassium alum solution
is permitted to settle in order to separate

the bulk of the insoluble material which is
advanced in the process to the acid circuit
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to extract the residual undissolved values.
Then the muddy alum solution may be
filtered prior to crystallization to get a
clear potassium alum solution or may be
cooled directly to crystallized potassium
alum crystals in the presence of the insol-
uble material.

The solubility of potassium alum in
water increases from about 10 percent by
weight at 20 deg. C. to infinite solubility
at 92 deg. C., the fusion point of potassium
alum. On cooling a 50 percent alum solu-
tion to 20 deg. C., about 88 percent of
the alum content of the solution can be
recovered as crystals; by the use of vacuum
cooling, an additional recovery is made
corresponding to evaporation of some of
the solvent water.

In the application of the “mud crystal-
lization” process, eliminating filtration, the
hot 50 percent potassium alum solution is
first admixed with potassium alum mother
liquor in order to lower temperature and
start crystallization. The mixture is then
pumped into vacuum crystallizers where
heat removal and cooling is attained bv
boiling off water to a cooling water stream
in a barometric condenser; suspension of
crystals in solution is further cooled in heat
exchangers to between 20 and 30 deg. C.
depending on the cooling water tempera-
ture. The suspension of crystals and finely
divided mud in potassium alum mother
liquor is filtered directly on salt type
vacuum drum filters.

Alum crystals are dissolved prior to
treatment in the autoclave. When the
crystals are produced by the application of
the “mud crystallization” process, the solu-
tion is clarified by pressure filtration to
remove and insure the absence of insoluble
matter, which would contaminate the final
alumina product.

BEHAVIOR OF POTASSIUM ALUM

When normal potassium alum is de-
hydrated slowly, it forms a compound
which will no longer fuse in its water of
crystallization. Upon raising the tempera-
ture of the partly dehydrated material
about 225 deg. C. to 250 deg. C., the re-
maining water is evaporated to yield anhy-
drous potassium alum. When drying is
carefully performed, anhydrous alum is
obtained in grains which are pseudomorphs
after alum crystals. On heating the anhy-
drous product to temperatures of 850 deg.
C. to 1000 deg. C., depending on time,
the sulphur trioxide combined with
alumina is evolved, finally yielding a mix-
ture of alumina and potassium sulphate.

* For convenience, dehydrated alunite lias been
named meta-alunite or “metalunite”. In keeping
with the terminology of the dehydration of other
solids, particularly kaolin and kaolinlte.
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FIBROUS GLASS

Used in Packing Alcohol Columns

This article, which is an abstract
of a comprehensive paper con-
taining much tabulated data and
presented by Messrs. Minard,
Koffolt, and Withrow at the re-
cent meeting of the American
Institute of Chemical Engineers,
describes briefly the first of a
series of investigations which is
seeking to determine the prop-
erties of fibrous glass as a pack-
ing material for vapor-liquid
such as dis-
full

packed with

contacting towers,

tilling columns. Several

scale columns
fibrous glass are already being
used successfully in the alcohol
industry. —Editors.

T 0 permit the rapid expansion of the

industrial alcohol industry for wartime
production, without the use of critical ma-
terials to a greater extent than absolutely
necessary, a number of commercial scale
fractionating columns have already been
packed with fibrous glass and are now in
successful operation. The investigations de-
scribed in the paper of which this is an
abstract were carried out at the Ohio State
University with the object of securing full
information regarding the performance of

These views, which were supplied
through the courtesy of Owens-Corn-
ing-Fiberglas Corp. and the Tom
Moore Distillery at Bardstown, Ky., in
which plant the installation was made,
show how readily fibrous glass can be
installed in a fractionating column.
View 1 shows a completed section of
tower packing within the column,
above which is a metal grid for the
support of the next section. This grid
was bolted to the central support pipe
before it was lowered below the work-
ing level of the column. The me-
chanic is placing a horizontal layer of
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this material as a packing for the contacting
of gases or vapors with liquids in equip-
ment such as fractionating and scrubbing
columns. The portion of the investigation
described here consisted of some 600 test
runs in which the work was carried out on
a 1-ft. diameter column packed to a height
of 6i ft., and another column packed to a
height of 1i ft. Data were secured for both
the enriching and stripping sections for
mixtures of ethyl alcohol and water, and
methyl alcohol and water. The tests also
included the enriching of acetone and
water. The tests examined the effect of re-
flux ratio, vapor velocity and composition
on the performance characteristics. De-
tailed data on all tests were presented in the
original paper, together with charts which
correlated these results in various ways.

The authors found that fibrous glass
packing was capable of good rectifying per-
formance, giving a high rate of throughput
with low pressure drop, low hold-up and
consistent behavior. This packing is ex-
tremely light in weight per unit volume and
is low in cost.

The fibrous glass tested in this investi-
gation was in the form of common com-
mercial air filters formed of fine fibers or
filaments which are suitably cross-meshed
and retained in standard size sheets about
20 in. square, by means of a temporary ad-
hesive which is washed from the fibers
after packing is completed.

The test equipment consisted of a 100-
gal. still kettle equipped with a steam heat-
ing coil, supplying vapor to a column made
up of 12-gage sheet metal pipe 111 in. in-
side diameter and packed to a height of 6i
ft. with No. 800 fibrous glass. The column

packing on the grid to support the
remaining vertical layers.

Note the redistribution channels on
the grid, having large flanges at the
outside to collect the liquor and dis-
charge it near the center. In View 2
it will be noticed that a neat floor has
been laid on the grid. The mechanic
has used salvaged cuttings from the
tower packing to close large voids
around the grid support pipe in the
center. He is placing the first pack
of tower packing against the column
wall with the grained surface in a
horizontal position.
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discharged to a tubular condenser. Kettle,
column and vapor lines were suitably
lagged. For enriching the equipment was
arranged to operate in a closed system, the
condensate of the total condenser being
divided by needle valves through calibrated
rotameters so that one portion was
measured as reflux, the other as product.
The reflux was heated to within a few de-
grees of the column top temperature and
returned to the top of the column through
a reflux distributor while the product por-
tion was returned to the bottom of the
kettle to obtain steady-state conditions.
The total vapor was the sum of these two
flows. The run-back from the bottom of
the column was also measured by means of
a calibrated rotameter. A differential water
manometer was used for determining the
pressure drop through the column. The
same equipment was used for stripping
runs, except that the connections were so
altered that the total condensate was
metered and mixed with liquor from the
bottom of the still kettle, the mixture
heated to close to the column top tempera-
ture and the entire mixture then fed at the
top of the column.

The column was packed in sections, each
section supported on a 20-mesh copper
screen to obtain an apparent pack density
of about 4 Ib. per cu.ft. The packing and
connections of the 1.45 ft. column were
similar except for the packed height. In the
latter the apparent density of packing was

Abstracted irom the paper, "Fibrous Glass as
h Packing Material for Packed Column Distilla-
tion,” presented at the Pittsburgh meeting of the
American Institute of Chemical Engineers, Nov.
15-16, 1943, by the authors, E. W. Minard, Joseph
Il. Koffolt and James R. W ithrow,

After one mechanic has started the
packing, another comes on the project
as in View 3. A helper feeds the tower
packing to them. The section is now
half completed. Note the succeeding
grids above the mechanics’ heads. If
it should be necessary to leave the
project before completing a section a
plank can be used to hold the already
installed packing in place. llow this
is done is indicated in View 4.

In View 5 the last half portion of a
section of packing is being completed.
The final packing, its in View 6, can
be handled by one mechanic.
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4.63 Ib. per cu.ft., as compared with 4.06
Ib. for the 6i ft. column. This figured as
97.5 percent free space for the shorter and
98.0 percent free space for the taller
column. By means of an empirical equa-
tion, it was calculated that the area of ex-
posed packing was 153 sq.ft. in the short
column, and 579 sq.ft. in the longer
column.

Runs were made by charging the kettle
with about 40 gal. of the desired mixture
after which steam was admitted to the heat-
ing coil. When the charge was boiling and
the condensate coming over, the steam was
adjusted to give the desired vapor velocity.
The column was run under total reflux con-
ditions for over an hour, after which the
desired product and reflux rates were set up
by operation of suitable needle valves.
With the reflux ratio adjusted, the com-
position was determined and adjusted to
the desired concentration by butting-up
with more alcohol or withdrawing some of
the product. After steady-state conditions
were attained, operation was continued for
at least one hour.

Results of all runs were calculated to
give the overall height of a transfer unit,
according to the method of
Chilton and Colburn. The
average si >pc of the vapor-

View 7 was taken look-
ing down as the mechanic
completed ascction of
lower packing. The voids
will be closed by compres-
sion as the packing is low-
ered into the column. A
completed section of pack-
ing appears as in View 8
before it is lowered into
the column. When a sec-
tion has been completed,
the next grid is lowered
into place and hollcd to
the central supporting

116

liquid equilibrium curve was computed by
the method of Duncan, Koffolt and W ith-
row. The results were then correlated by
Colburn’s method, plotting the (H.T.U.)ov
against the average slope of the vapor-liquid
equilibrium curve, using the reflux ratio as
a parameter. Excellent correlation was ob-
tained, showing good performance charac-
teristics. It was found that the observed
values of (H.T.U.),, were low in value for
the range of industrial interest. A high
11.T.U. value corresponding to a high value
of the average slope of the vapor-liquid
equilibrium curve docs not necessarily
mean a high tower to effect a given sepa-
ration since a high average slope value
usually requires a low number of transfer
units which, multiplied by the correspond-
ing H.T.U. value, gives a reasonable height
of tower.

The use of the 1.45-ft. high column sur-
prisingly enough gave lower (H.T.U.)Ov
values than for the taller column for the
same average slope and reflux ratio values.

The authors state that much more work
is necessary before definite film values can
be determined. Work is being continued
on this packing with systems other than

FEBRUARY 1944 -

those tested, as well as with other types of
fibrous glass and other column arrange-
ments. One observation was that rectifica-
tion appeared to be better in the enriching
than in the stripping section. This may be
influenced by the greater amount of reflux
in the stripping section which gives a
thicker layer of liquid on the packing, thus
making the rate of mass transfer lower.

Tests in which the rate of throughput
was varied from a mass velocity of 200 to
1,200 Ib. of vapor per hour per square foot
of cross sectional area showed that within
the ranges investigated, the rate of through-
put had no appreciable effect on the per-
formance characteristics of the packing. A
column packed with fibrous glass in in-
dustrial production, it was noted, has oper-
ated successfully at a vapor velocity as high
as 6 ft. per sec.

The accompanying illustrations show the
packing of one of two 50-in. diameter
columns 32 ft. high which were designed
and put into operation at the request of the
War Production Board by Iliram Walker
& Sons Co. Design work was carried out by
the company’s engineers, Charles II.
Rodgers and George Neureuther, and the

installation was made at the
plant of the Tom Moore
Distillery at Bardstown, Ky.

pipe as in View 9, afler
which the supporting pipe
is lowered by means of a
chain fall, thus lowering
the completed section be-
low the working level and
compressing the fibers
and eliminating all verti-
cal voids through which
vapors might otherwise
channel during operation
of the column. This view
clearly shows the construc-
tion of the grid with its
redistribution channels.
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WILBUR G. HUDSON Mechanical Engineer, Chicago, 111

Design of Systems for Conveyins

PNEUMATICALLY

Pneumatic conveyors have a

definite place in the materials

handling field where, despite
their large power requirements,
they are superior to other
methods in certain applications.
Although they are widely used,
there has been

of

little or no ex-
their
Mr.
the applications and limitations

planation theory. In

this article Hudson gives
of pneumatic conveyors and ex-
plains the simple mathematical
procedure involved in deter-
the
power requirements in two typi-

cal applications.—Editors.

mining air velocity and

otwithstanding CoOnNsiderable early

prejudice, the pneumatic conveyor
has become recognized by engineers as
offering the best solution to certain ma-
terials handling problems. The chief ob-
jection has been its high power require-
ment owing to low efficiency. This objec-
tion has become less serious as the cost of
power has been reduced while labor costs
have sky-rocketed, making it essential to
use materials handling equipment which
reduces labor costs, improves working con-
ditions, and eliminates risk of injuries.
Perhaps this minimizing of the power cost
factor is well illustrated by the hydraulic
ash conveyor, which the steam generating
stations were slow to adopt because it
involved a costly special type of centrifugal
pump and a stand-by pump, each with a
100-hp. motor. This meant installation of
about 10 times the motor power required
for the average mechanical ash handling
equipment for a large plant, but the ad-
vantages of dustless operation and absence
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Fig. 1— Contamination of grain and similar materials in unloading

can be largely avoided

of risk so far outweigh the power require-
ment that many of the larger stations arc
now so equipped.

The most extensive early use of pneu-
matic conveyors was for unloading grain
at European ports of entry. The leader in
this field is Ilenry Simon, Ltd., of England.
As a rule these grain unloaders are mounted
on self-propelling barges which are brought
alongside the cargo ship off-shore and dis-
charge to lighters through automatic scales.
The capacities are quite impressive for
pneumatic handling, ranging up to 300
tons per hour. European practice seemed to
favor the wuse of inverted reciprocating
air pumps, often driven by steam from the
boiler of the barge. American manufac-
turers prefer the more compact and less
costly high-speed positive exhauster.

The use of marine unloaders is rather
rare in the United States as we are grain
exporters; however one of the Henry Simon
unloaders started operation in New York
harbor some 20 years ago, essentially to
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by pneumatic handling

expedite the discharge of vessels carrying
part cargoes of flaxseed, etc. Its advantage
lay in the possibility of unloading this part

- of the cargo to lighters while the ship was

tied up at the point where the major part
of the cargo was to be discharged, saving
both time and towing costs.

Pneumatic unloading from open barges
is quite common. The leading manufac-
turers use a high-speed rotary exhauster
connected to a centrifugal type receiver and
dust collector. The conveyor duct is of
seamless steel tubing terminating in a
reinforced rubber hose and adjustable feed
nozzle so designed that pick-up air is auto-
matically or, sometimes, semi-automatically
controlled.

Dust separation usually is accomplished
by a stocking-type collector. Incoming air
passes up and outward through the cloth
stockings, trapping the dust as the air passes
to the exhauster. One group of filters after
another is temporarily cut out and vibrated
while a small amount of compressed air
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is passed through in reveise to clear the
fabric.

An important field for the pneumatic
conveyor is for unloading grain from box
cars, especially where the sanitary require-
ments are strict. The door bulkheads re-
main intact and, except when cleaning up,
there is a minimum of contamination of
the grain (Fig. 1). When automatic
shovels are used the bulkheads must be
broken out and then the man tramps back
and forth in the grain, working under some
risk of injury. Of course the pneumatic
unloader is not a competitor of the large-
capacity tilting car dumper, but a capacity
of 2,500 bu. per hour is not unusual.

Many bulk chemicals are shipped in box
cars and frequently the dust must not be
inhaled. Soda ash, which attacks the mucus
membrane, is a notable example. The
"vacuum cleaner’ action of the pneumatic
unloader is then of extreme importance as
practically eliminating the risk of damage
suits.

For all flowablc materials the simple ad-
justable nozzle is used. Some materials,
notably cement, will not flow into the
nozzle and must be loosened up. The
Fuller Co. provides an ingenious remote-
controlled feeder employing a rotary disk
which loosens up the mass and feeds it to
a short, self-choking screw conveyor. The
discharge from the screw is caught by a
comparatively high pressure air stream and
transported to the destination. The self-
choking action of the screw prevents a
blowout backward.

After the material has been deposited in
the receiver, which may be under a higher
or lower pressure than atmospheric, it
must be passed out through an airlock gate.
The Henry Simon airlock is a tilting device
—swung backward and forward by a crank
shaft—in which the adjacent segments are
alternately filled and discharged. American
practice prefers the simple rotary airlock.

Another important application of pneu-
matic conveying is the disposal of ashes,
which has increased in importance with the
growing insistence on dustless operation.
The pneumatic ash conveyor employs
either a constant-pressure, variable-volume
centrifugal exhauster (fan), or a constant-
volume, variable-pressure exhauster (posi-
tive type). There are handicaps in this ap-
plication. Unless the dust collector is 100
percent effective— practically an impossi-
bility—some dust passes through the ex-
hauster. The centrifugal exhauster, operat-
ing at 3,600 r.p.m., cannot long withstand
the erosive action of fine dust without the
rotor becoming unbalanced, and very little
unbalancing at this speed places a severe
strain on the bearings. The positive blower
suffers less from erosion but gradually loses
efficiency as the clearance between im-
pellers and casing increases. This may be
corrected by pouring in a quick-hardening
plastic while the impellers are slowly ro-
tating. Sometimes the air flow is secured
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Fig. 2- -Ainiular-jct type steam ejectors
of exhausters and blowers in

by a venturi water jet which serves as a
dust collector when discharge is made to a
sump. This is suited to the smaller capac-
ities, as in flyash collecting systems.

JET EXHAUSTERS

Another handicap of exhauster-operated
equipment is the cost of the motor-driven
exhauster as compared with a steam ejector
device. The low cost of the steam jet sys-
tem led to a very wide adoption in the
smaller plants. It is too well known to
require explanation here. It is cheap but so
inefficient that the operating cost was as
a rule objectionable. A substantial increase
in efficiency was secured by substituting
for the single jet nozzle at the foot of the
riser an Argand-type jet in combination
with a venturi section adjacent to the stor-
age tank (Fig. 2).

Still another objection to the fan or
blower type of pneumatic conveyor for ash
handling was the fact that it involved a
closed tank in which a partial vacuum was
maintained while the conveyor was operat-
ing. The close-clearance discharge gate
always permits some up-draught through
the mass of ashes in the tank, and if the
quenching spray should not function, and
if the ashes should contain incandescent
clinkers, conditions favoring an explosion
would be present. With the increasing de-
mand came the Nu-Veyor (United Con-
veyors Corp.) which eliminated this risk.
It locates the venturi Argand-type exhaust-
ing fitting between a receiver and an air
washer (Fig. 3). The receiver is mounted
upon an open storage bin and has a trap
door actuated by a time-limit relay which
also controls the steam throttle. About
once a minute the steam throttle is closed
for 30 seconds and the trap door is opened
to allow the 300 Ib. or so of collected ashes
to fall into the bin. Then the trap door
is closed and the throttle opened, and the
cycle repeats. The receiver and washer bear
some resemblance to a centrifugal type dust
collector but are of heavy cast sections.
The washer has water sprays which agglom-
erate the dust and wash it down to a drain.
Since the storage bin is not under reduced
air pressure there is no up-draught through
the ashes. The efficiency would be im-
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Targetbox

arc used to a considerable extent instead
smaller pneumatic installations

proved if the cycle were made continuous
instead of intermittent, an improvement
which will no doubt come with time.

Quite often all that is required of an
asli handling system is that disposal be
made to an adjacent area. The steam jet
method then becomes a simple ejector. A
water jet near the outlet end reduces the
dust nuisance

Returning to the strictly pneumatic con-
veyor it will be apparent that the material
may be drawn to a receiver connected with
the inlet side of the exhauster and pass out
of the receiver through an airlock gate, to
be conveyed onward by the air stream from
the pressure side of the blower, that is, the
material bypasses the exhauster. In the
early systems originated by Sturtevant,
light materials such as cotton, wood shav-
ings, waste paper, etc., were passed directly
through the exhauster fan. In fact, some of
the modern shop-dust collecting systems
are so arranged when the dust is not erosive
to the fan blades. It is usual to refer to a
system which draws the material toward
the exhauster as a "suction system,” and
one which blows the material from the
blower as a “pressure system.” Of course
mboth are pressure systems, as in the
former the exhauster merely reduces the
terminal pressure and atmospheric pressure
creates the air stream.

There are two pneumatic system types.
One uses a large volume of air at low
velocity, the other a small volume of air at
high velocity. In "suction” systems the
former is more efficient since the convey-
ing medium is denser and so has greater
carrying capacity than tariffed air. Also
frictional losses in the duct and in the
exhauster are less. High pressure means
higher slip and heat loss in the exhauster.
However, heavy materials require a high-
velocity air stream.

Some materials handle very nicely pneu-
matically, and some are, difficult. Free-
flowing granular materials such as flaxseed
are in the first class, although flaxseed is
abrasive on account of its glass-hard shell.
All free-flowing pulverized materials handle
nicely. Acid phosphate tends to pack and
build up at the bends. Oats suffer degrada-
tion because of the fragility of the sheath.
Copra tends to exude its oil and builds up
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in the receiver. Sometimes copra carries
considerable grit or sand. Coal handles
nicely if there is no objection to pulverizing
it. Gentle handling is certainly not a char-
acteristic of the pneumatic conveyor, so
fragile materials are unsuitable except in
certain special circumstances.

Because of many variables such as rough-
ness of pipe, air leakages, temperature
changes, variable air density, different
physical characteristics of the material, etc.,
the performance and power requirements
of a pneumatic conveyor cannot be pre-
dicted with the accuracy to which we are
accustomed in the engineering of mechan-
ical conveyors. The following analysis is
derived largely from observed results in
largc-volume, low-pressure pneumatic con-
veyor installations.

AIR VELOCITY

The velocity of the air stream, which
forms the conveying element, dep*ends n
the pressure head maintained by the blower
or exhauster, and for all practical purposes
is given by the equation:

V - A2gh. o

where V = the air velocity in feet per sec-
ond, h — the height of a column of air, in
feet, equal to the head maintained by the
blower, and g = 32.16. The weight of air
at 60 deg. F. is 0.0764 Ib. per cu-ft.; but
as we will work with pressure in ounces per
sg.in., then let p = the weight in ounces of
a column of air h ft. high and 1 sg.in. in
cross section. Hence p= h (0.0764 X
16)/144 and h = 118 p (approx.). Sub-
stituting in Eg. (1), V = 87.5/p and p
= V27,600. More conveniently

Table I—Pressure Losses in Pipes

(Based on air velocity 100 ft. per sec. and pipe length of 100 ft.)

d, Pipe
Diameter, . Ounces per Sq. In.*- - Air Volume
Inches Kent P Ttoot Unwin Qé. F. M. '
4 8.00 10.00 8.60 520
5 6.40 8.00 6.25 820
6 5.35 6.67 4.80 1,170
7 457 572 3.95 1,600
8 4.00 5.00 3.25 2,090
0 3.50 4.44 2.77 2,650
10 3.20 4.00 2.43 3,2/0
11 2.91 3.64 2.14 3,960
12 2.07 3.33 1.93 4,710

' For pressure loss svlien velocity = V and lenelh = L, PO =v (V/100) »(5/100),

v = fitaq (approx) oz per sq. in. (2)

An open-ended pipe has about 82 per-
cent effective area for air inflow. Therefore,
the velocity at the open end is higher
than the wvelocity within the pipe or,

, 1.32v1 Vi
P ~ 10,000 (0.82)2= 10,000 X 2 (approx-) (3)
Hose intake nozzles have about 60 per-
cent of the duct area to speed up the
“pick-up” velocity of the air entering the
nozzle, or

p, = 10S 6 x5(approx-) 4
This equation is used to determine the air
velocity in the nozzle. The velocity drops
as the air enters the pipe, but a lower
velocity is sufficient to maintain the mate-
rial in motion after it is started.

The head loss in the conveyor duct due
to friction is found as follows: Let h=
loss of head, in feet of air at 0.0764 Ib. per
cu. ft.; f= the coefficient of friction of air
against internal wall of pipe; D = diameter
of pipe, in feet; L = length of pipe, in feet;
and R = hydraulic radius, which is D/4.
Then:

h =SLY1
~20R

ifLvl JLV1

29D Ib. per sq. ft. (5)

Fig. 3— Ash-handling NuVeyor pneumatic conveyor built by United Conveyors
Corp. uses a jet exhauster between a receiver and an air washer
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If 118 p is substituted for h in Eq. (5),
if L is taken as 100 ft. and the diameter JD
is expressed in inches d, then 118 p =

, 100F2
16(d/12)

ey

which is the head loss due to friction, per
100 ft. of pipe. Table | shows the values
for p arrived at by three authorities for
L = 100 ft. and V = 100 ft. per second.*
In what follows we will use Unwin’s values
for p, based on his trials. For values of V
and L different than those used in the
table, the value Po can be obtained by
correcting p:

P,, = p(F/100)a{L/100) oz. per sg. in. (7)

We must know the quantity of air and
the velocity of the air stream. Each de-
pends on the specific weight of the mate-
rial (weight in the solid, not bulk weight)
and on its physical characteristics, as well
as on the required handling capacity.

In largc-volume, low-pressure systems it
has been found that the quantity of air is
expressed by the simple formula, Q = WT
where Q = cubic feet of free air pcr'min-
uate; \V=specific weight (in solid) of ma-
terial in pounds per cubic foot; and T ="-
tons handled per hour. This may be writ-
ten for cubic feet of air per pound of
material as:

Q' = WT-t(2,0007760) or Q'= 3117100 (8)

The velocity of the air stream depends
on the size and weight of the average
individual particle (small particles will
boost along the larger). The force of the
blast must be great enough to balance the
particle in a vertical riser pipe, plus an
additional force required to convey the
material at a velocity usually of about 50
ft. per second. When material is moved
horizontally the air velocity may be less
than in a run with bends and risers. Let s’
= the cross-sectional area of the average
particle, sq. in.; | = the largest axis of
the particle, inches; W' = the weight of
the material in ounces per cubic inch;
V = the air velocity in feet per second; and
¢ = the efficiency of the blast. If W is the
specific weight in pounds per cubic foot
of the material, then W'= 16W/1.728 =
W/108. The weight of a particle is then
sTW/108 oz. and this weight must equal
the required force of blast for balancing the

p = /"HfYoz. persq.in.

Kent used | - 0-C,°7,S00t, usc'i i ,7 D O®«25

149



particle in a riser, or s3\V/108 = W c/
7,600. Thus the air velocity for balanc-
ing is:

V = 8.4VIFVc )

This velocity must be increased to move
the material at, say, 50 ft. per second. From
a long series of tests on installations the
values for velocity of the air in feet per
second given in Table IV were determined
and adopted with satisfactory results. It
will be seen that when material is moved
in a direct horizontal path the velocity
required is less than for a line with bends
and risers.

Knowing the volume of air and the pres-
sure we can easily determine the required
power and the size of blower and motor.
The power required to handle Q cu. ft. of
air per minute at P Ib. per sqg. in. pressure
is expressed by the formula Hp.= 144
QP/33,000 or OP/229. Assuming a me-
chanical efficiency of the machine of 87i
percent then:

Initial Hp. = QP/(0.875 X 229)
= QP/200 (10)
However, in figuring the required motor
horsepower, Q should be increased to allow
for slippage in the blower, which varies as
the square of the pressure. We will there-
fore again allow 87i percent as the pneu-
matic efficiency, giving:
Motor Hp. = QP/175 for a pressure system
(118)

<2P(14.7 4- P)/(175 X 14.7)
for a suction system (116)

Equation (10) may be transposed to read
P = 200 Hp./Q in pounds per sg. in. or:

Po = 3,200 Hp./Q oz. per sq.'in. (12)
This last is in the convenient form used in
the following calculations.

Motor Hp. -

CALCULATING A SYSTEM

Contrary to general belief, the deter-
mination of the velocity of the air blast
and the power requirement for a large-
volume, low-pressure pneumatic system is
not difficult. Wc will give the procedure
step by step and follow with the calcula-
tions for two simple layouts.

1. Determine the quantity of air to con-
vey 1 Ib. of material. Use Eq. (8), Q' =
3W/100 cu. ft. of air per pound of mate-

Fig. 4. Below— Pressure

system pneumatic conveyor
straight, horizontal run (Calculated

rial, or use Q = W T as the cubic feet of
air per minute for conveying T tons per
hour.

2. Determine the velocity of the air
from Table IV for the material and lay-
out under consideration.

3. Select a size of pipe which will suit
Q cu. ft. of air per min. for the velocity
in (2).

4. It is advisable in this step to adjust
the volume and velocity to permit the
use of a standard pipe size.

5. Now proceed with the calculation of
air pressure losses:

5a. The orifice pressure loss, from Table
11, at 63 percent efficiency (also Eq. (4)),
is (Vh710,000) X 5 oz. per Sg. in., where
Vhis the air velocity in the hose.

5b. The hose pressure loss, for a hose
assumed to be 35 ft. long, is found from
Table I by Eq. (7) as Po= p(V~"/100)=35/
100, where p comes from the column
headed "Unwin,” the diameter is as de-
termined in step (3), and V» is the hose
velocity.

5c. The line pressure loss, for the actual
length of line L, is determined from Table
| by the same method as for hose, (5b),
using V as the line velocity.

5d. For the tank pressure loss, 4 oz.
per sg. in. per tank is a good average.

5e. For the air-line pressure loss, i.e.,
between the exhauster and the separator
or between the separator and the dust
collector, 3 oz. is a good average.

6. The total air pressure loss is then the
sum of the losses calculated in steps 5a, b,
c, d and e.

7. Calculate the material pressure
losses, that is, the power required to move
the material, over and above that required
for the conveying air alone. We assume
that velocity of the material is equal to 80
percent of the air velocity and that the
material is accelerated from rest to this
velocity by the nozzle pick-up velocity in
1 second. Taking the nozzle air velocity
V,, as 1.6 V, then the material velocity is
V,2= 08V.

7a. Calculate the power required to
accelerate the material initially. This is
M Vmd(2g X 550) where M is pounds per
minute of material moving at velocity V m
and Vm= 0.8V. This expression can be

installation with
in text)

Fig. 5. Right— Suction system pneumatic conveyor installation for box
car unloading, with both horizontal and vertical runs (Calculated in text)

Dust collector..
Airlock
feeder
E 3b- 'Blower Receiver—

Airlock discharge--
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simplified to the approximate expression,
1-lp. = T V¢100,000, where T is tons per
hour and V is ft. per sec. air velocity.

7b. Calculate the hose pressure loss in
terms of power requirement, assuming this
equals one-half the power loss found in
(7a).

7c. Determine the conveying pressure
loss in terms of power requirement as Hp.
= T(H4-L/5)/1,000, where T is tons per
hour, Il is the feet lift, if any, and L is the
length of line in feet.

7d. Calculate power losses in elbows of
the line, taking for each 90-deg. elbow a
loss equal to one-half the acceleration loss
calculated in (7a).

8a. The total material pressure loss, as
initial horsepower, is then the sum of the
losses calculated in steps 7a, b, ¢ and d.

8b. The total initial horsepower for the
material is converted into pressure as (Step
8a X 3,200)/Q oz. per sg. in.

9. Total pressure loss for moving air
plus material is sum of Step 6 plus Step 8b.
This sum divided by 16 is P in Ib. per sq.
in. Finally, from Eqg. (11a), the total
power for a pressure system is Q P/175; or
from Eq. (lib), the total power for a

Table Il— Factors for Determining
Orifice Losses

Efficiency,

Percent Orifice
Type of of Perfect Faﬁ.tkor,
Orifice Orifice
Perfect flarcd-
end orifice 100 1.32
Full open end
in straight
pipe 82 2.0
80 3.0
75 3.5
70 4.0
67 4.5
Intakes 63 5.0
60 5.5
57 6.0
50 8.0

* Orifice loss = k V2 10,000 oz. per sq. in.

Table Il11— Resistance of 90-Deg. EI-
bows in Terms of Equivalent Straight

Pipe
Equivalent
Straight
R/d* Pipe, Ft.
1... 10.0
H.. 6.0
2.0 5.8
3.0 4.8
4.0 4.0

*Radius of elbow bend -r pipe diameter, inches.
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Tabic IV— Experimentally Determined Air Velocities Suitable For Moving
Various Kinds of Material in Various Duct Arrangements
(Note: W is solid specific weight, without voids, not bulk density.)

- -Air Velocity. Ft. per Sec.., FOr---—--—-—-—--
Balancing Line* Hose*

Direct ( Dustlike matl. W m fc ioVW 16V W
horizontal ® Grains avwilc izVw 2<)Vw
ducta LGritty and uneven sizes TiVW ili lavw 24xIW
Ducts with  CDustlike matl. iovTUTc 12iVW 20vw
ells and n Grains 12V\Vl/c 15\AF 2ivw
risers LGritty and uneven sizes 15VWI/C 18.75VTF 30vA F

* Plus or minus 6 percent.

suction system is QP(14.7 +P)/(175 X
14.7). The last calculation gives the motor
horsepower. *

Problem 1—Let us apply the procedure
outlined above to the layout shown in Fig.
4. This is a straight horizontal run of 190
ft. (=L), and we desire to handle 40
tons per hour of flaxseed (-T). We will
use a pressure system, introducing the load
through an airlock gate, and discharging
to a receiver vented to a centrifugal dust
collector. The solid specific weight of
the flaxseed is 82 Ib. per cu. ft. (=W ).

1. Q in cu. ft. per min. equals 82 X 40
= 3,280.

2. V in feet per sec. equals 12\/82 4- 6
percent = 117.

3. Size of pipe (tentative): 110 ft. per
sec. in 10-in. pipe = 3,600 cu. ft. per min.

4. Proceed with O = 3,600 and V =
110.

5. Air pressure losses in 0z. per sg. in.:

5a. Orifice loss= 5X 110710,000 = 6.

5b. llose loss= 0.

5c. Line loss= (110/100)*(190/100)
243 = 56.

5d. Tank loss= 4X 2 = 8.

5e. Air-line loss = 3.

6. Total, 5a4-b4-c4-dd-e =
0z. per sqg. in.

7. Material pressure losses in terms of
horsepower:

7a. Acceleration loss =
000) = 5.

7b. Hose loss = 0.

7c. Conveying loss= 40(190/5)/1,000
= 1.6.

7d. Elbow loss= 0.

8a. Total, 7a4-b 4-c4-d = 6.6 hp.

8b. Material losses in pressure = (6.6 X
3,200)/3,600 = 6 0z. per sg. in.

9. Total pressure loss= (22.6 4-6.6)/
16 = 1.8 Ib. per sg. in. For a pressure sys-
tem Hp.= (3,600 X 1.8)/175= 37 hp.
for the motor.

Even without considering first cost it is
evident that a belt conveyor is better. To
handle 40 tons per hour of flaxseed weigh-
ing 45 Ib. per cu. ft. in bulk (82 Ib. if all
voids were eliminated), we might use a
16-in. belt conveyor at about 200 ft. per
minute which would require a li-hp.
motor. Costing less but requiring some-
what more power than the belt, we might
use a screw conveyor.

Problem 2—Let us go through the pro-
cedure with a layout for which the pneu-
matic conveyor is better adapted (Fig. 5).

22.6

40(1103/ 100,-
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Here it is required to unload 40 tons per
hour of flaxseed from box cars, and trans-
port the seed 50 ft. horizontally, 20 ft.
vertically, and 100 ft. horizontally to a
storage bin. For this we will use the suc-
tion system, with a flexible hose and noz-
zle, a receiver and centrifugal dust col-
lector (or a combination receiver and dust
filter), and a positive type exhauster. If
power is an important factor we Gin locate
the receiver alongside the car and dis-
charge to an inclined belt conveyor, as an
alternate to the all-pneumatic system.
Again, the solid specific weight of the
material is 82 Ib. per cu. ft.

1. Q in cu. ft. per min. equals 3,280.

2. V in ft. per see. equals 15\/82 4- 6
per cent = 146.

3. Pipe size is selected as a 9-in. line,
giving a velocity of 140 ft. per sec. This
makes Q = 3,700 cu. ft. per min.; A 7-in.
hose gives the same Q at 230 ft. per sec.

4, Proceed with Q = 3,700, V = 140
and V,, = 230.

5. Air pressure losses in 0z. per sg. in.:

5a. Orifice loss = 5 X 230710,000 =

26.

5b. Hose loss = (230/100)= (35/100)
395= 7.

5c. Line loss = (140/100)= (190/100)
2.77= 11

5d. Tank loss= 4X 2 = 8.

5e. Air-line loss = 3.

6. Total, 5a4- b 4-c 4-d 4-e= 55 oz
per sq. in.

7. Material pressure losses in terms of
horsepower:

7a. Acceleration loss = 40(140=/ 100,-
000) = 8.

7b. Hose loss = 0.5(7a) = 4.

7c. Conveying loss= 40(30 4- 170/5)

1,000 = 2.6.

7d. Elbow loss = 3(7a/2) approx. =
12.0.

8a. Total, 7a4-b4-c4-d = 27 lip.
approx.

8b. Material losses in pressure = (27 X
3,200)/3,700 = 23.0 oz. per sq. in.

9. Total pressure loss= (55 4- 23)/16
= 5 Ib. per sg. in. For a suction svstem
Hp. = 3,700 X 5 (14.7 4- 5)/(175 X
14.7) = 142 hp. for the motor.

If the same analysis is worked through
for a light material such as ground cork
(solid specific weight = 37.5 Ib. per cu.
ft.) we find that an 8-in. line and 6-in.
hose, with O = 1,600, V = 76, and Vk
= 136, give a conveyor with a 60-hp.
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motor. In either case it may be more con-
venient to use two smaller hose in parallel
rather than a single large hose.

In a long conveyor of the pressure type
the air is under considerable pressure at
the feed end and is correspondingly dense.
The velocity is lowest at that point and
increases as the air expands (p X v = con-
stant). However, the denser the air the
more effective it is as a carrier. That is,
dense air at a lower velocity has about the
same carrying ability as the expanding air
at higher velocities. Otherwise stated, if
the material starts, it will continue.

It makes little difference, as regards
power, on which side of the exhauster we
locate the dust collector; but if we add a
second collector to reduce the discharge
of dust, additional power must be pro-
vided as measured by the added back
pressure, which above was assumed as 4
0z. Thus, Up.= (Q X 0.25)/175 which
approximates 5i hp. in the above example.

MATERIAL SATURATION

It is interesting to compare the vol-
ume of material with the volume of air
required to transport it, that is, the sat-
uration, as indicated by the formula, Q =
W T. In terms of cubic feet of air per hour
wc may write Q'= 60 WT, while the
cubic feet of material per hour is Q" =
2,000 T/W. llcncc the ratio of volume
of air to solid material is 60 W T /(2,000
TAV) = 3 W7100. If the bulk density
of the material (including voids) is W,,,
then the ratio of volume of air to the

bulk material is (3W7100) (W,,/W)
= 3WW,,/100. For flaxseed, W,, the
weight in bulk, is 45 Ib. per cu. ft.,

while W, the specific weight, is 82 Ib.
Hence the ratio of volume of air to volume
of flaxseed in bulk is 3 X 82 X 45/100 =
110, or a ratio of 110 to 1, which is an
indication of the reason for the low effi-
ciency of the pneumatic conveyor with the
heavier materials.

With cork the saturation, as might be
expected, is substantially better. Natural
cork with 60 percent voids weighs 15 Ib.
per cu. ft., while “solid” cork weighs 15/
0.40 = 37.5 Ib. per cu. ft. For granulated
cork the volume ratio is 3 X 37.5 X 15/
100 or a ratio of 17 to 1.

The pneumatic conveyor is a more im-
portant member of the conveyor family
than is generally recognized. Not a few
problems in materials handling which are
awkward or impossible for a mechanioil
conveyor can be solved by a simple pneu-
matic conveyor layout. Although the ratio
of power to rate of handling is high from
the very nature of the conveying element,
power frequently is a negligible consid-
eration. More important factors are clean-
liness of operation and elimination of
danger to those whose work brings them
in contact with the installation. As re-
gards these, the pneumatic conveyor is in a
class by itself.
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Country’s Largest Spray Dryer Producing
RESIN POWDERS

W iiat is believed to be the largest

spray dryer of its type in the United
States, and certainly the largest equipment
for the spray drying of resins, has recently
been installed at the Bridesburg, Pa., plant
of the Resinous Products & Chemical Co.
Need for the enormous capacity of the
new machine has been brought about by
the present widespread use of synthetic
resin adhesives for such applications as
on-the-spot assembly of barges and land-
ing boats at overseas points; wet strength
improvement of paper; and waterproofing

Fig. 1— Exterior of resin drying building showing oil
fired hot-air furnace for dryer air at right

Fig. 2— The aqueous solution of phenolic or urea-form-
aldehydc resin is pumped from this tank to the dryer
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of laminated fiber and corrugated board.
Spray drying for the company’s phenolic
and urea-formaldehyde resins has a num-
ber of advantages, both from a production
and from a product standpoint. The pow-
ders produced save both weight and space,
and are easily handled since they flow like
water. Compared with liquid resins, they
require lighter, non-critical containers and
have a much longer storage life.

In spite of the company’s ability to se-
cure top priorities, it was found that a
considerable saving in time could be made
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by the use of salvaged and second-hand
equipment. Coolers, conveyors and the
dryer furnace came from an ldaho potato
dehydration plant. The 200-hp. fan mo-
tor was secured from a used equipment
dealer in Pittsburgh, while the fan came
from an abandoned Canadian mine. Iron
gratings and stairways came from a dis-
mantled rapid transit powerhouse.

The Bowen dryer, shown from the ex-
terior in Fig. 3, is about five stories high
and uses a concrete shell. The liquid
resin, in aqueous solution, is cooled to

Fig. 3— An idea of the size of this five-story dryer can
be gained from the men standing on the top

Fig. 4— Interior of the dryer showing concrete walls
and the sweeper which cools and ejects the resin
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room temperature to prevent further reac-
tion and is pumped to the top of the
dryer where it is converted to a fine spray
by a high speed atomizer wheel. High
temperature air, heated in the oil fur-
nace shown in Fig. 1, enters around the
atomizer. The resin forms a powder so
impalpable that, even at a high produc-
tion rate, the interior of the drying cham-
ber has only a misty appearance. The
powder falls to the base of the chamber
where a sweeper blade rotated by jets of
cold air cools the resin and brushes it
into an open duct around the base. Thor-
oughly aerated, the powder passes through
a duct into the fan and thence through
a 4x6-ft. vertical riser to the centrifugal
type dust collectors, which collect the
product and separate the air.

From the collectors the powder is con-
veyed by a screw to Rotex screens from
which it drops to filling equipment where
it is weighed into fiber drums.

v
7
Condensate
Atomizer
Drying
Liquid
j resin
: condensate
Furnace
Kettle
Cold air
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chamber

Air exhaust

Air and
product

Conveyor

Screen V?

ji:  Resin
powder

Fig. 5—Looking uj» ot the
centrifugal resin collectors

Fig. 6— This view shows ihe

resin collectors above the

fan, screw conveyors,
screens and drum filler

Fig. 7—Flow sheet of the
resin drying process shows
how the aqueous resin solu-
tion is converted into an im-
palpable dry powder

Fig. 8— Powdered resins are
filled here into fiber drums

Fig. 9— Powdered resins are easily handled and stored in drums
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FHEM. & MET.P IM  NOT

War Bond Awarded Each Month

Until further notice the contest which was
first announced in our November 1943 issue
will be continued. For the best short article
received each month and accepted for publica-
tion in the "Chem. & Met. Plant Notebook,”
a $25 Series E War Bond will be awarded,
in addition to payment at our usual space
rate fox' this department. The award for
each month will be announced in the issue
of the following month. The judges will be
the editors of Chem. & Met. Any item sub-
mitted may be published in this department,

300K

THEODORE R. OLIVE,.Associate Editor

but all items so published will be paid for
at our usual space rate for such material.

The contest is open to all readers of Chem.
<£ Met., other than employees of the McGraw-

Hill Publishing Co., Inc.

Any number of entries, without limit, may
be submitted by one person. Articles must
be previously unpublished, and should be

short, preferably less than 300 words, but
should include one or more illustrations if
possible. Finished drawings are not required

and literary excellence will not be a factor

December Contest Prize Winner

SIMPLIFIED NON-EQUILIBRIUM METHOD FOR THE
RAPID CALIBRATION OF THERMOMETERS

JAMES H. WEIGAND
Chemical Engineer
Traverse City, Mich.

sually when it is desired to calibrate a
number of thermometers with a good
degree of accuracy, the procedure is to
place the unknown thermometers together
with a standard reference thermometer in a
well-stirred constant temperature bath. The
thermometers and the bath must then be
allowed to come to a temperature equi-
librium at each test temperature, a method
which is slow if much range is to be
covered.

In cases where an accuracy of = 0.1 deg.
F.is all that is needed, as in thermometers
with 1 deg. F. divisions, the equilibrium
bath method is more accurate than is re-
quired, as well as needlessly time consum-
ing. A dynamic method in which the bath
temperature is raised continuously and uni-
formly can be used with excellent results,
provided that the possibility of the several
bulbs having different characteristics is
Fig. 1—Arrangement of test bath for

calibrating thermometers

recognized and means are adopted to com-
pensate for such variations, as will later be
discovered.

This method has been used successfully
with glass thermometers, and there appears
to be no reason why it should not be suit-
able for metal-bulb thermometers, pro-
vided certain precautions are observed. As
many as a dozen thermometers can be cali-
brated in a few hours. The bath should be
small enough for convenience, but not so
small that the thermometers will be too
close to the wall. A good stirrer should be
provided, together with a hot plate or im-
mersion heater which will provide a fairly
uniform rate of temperature rise. A sup-
port should be used which will hold the
thermometers securely at the desired depth
of immersion. A simple support for glass
thermometers can be made as shown in the
sketch from two strips of wood and two

Fig. 2—Typical heating and cooling
curves obtained in dynamic calibration

Time
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in the judging.
selected on the
novelty and the
described.

Winning articles will be
basis of appropriateness,
usefulness of the ideas

Articles may deal with any sort of plant or
production “kink” or shortcut which in the
opinion of the judges will be interesting to
chemical engineers in process industries, as
well as with cost reducing ideas, and novel
means of presenting useful data. M aterial to
be entered in this contest should be addressed
to Plant Notebook Editor, Chem. & Met,
330 West 42nd St., New York 18, N. Y.

JANUARY
WINNER!

A S25 Series E War Bond
will be issued in the name of

TED A. BECK

Engineer
Milwaukee, Wis.

For an article dealing with
a new method of using a light
beam for level control
which has been adjudged the
winner of our January contest.

This article will appear in our
March issue. Watch for it!

strips of sponge rubber. The thermometers
are thus supported flexibly.

Starting at a point below the lowest de-
sired calibration temperature, the bath is
heated slowly with a constant rate of energy
input to the heater. The speed of heating
must be no greater than will permit uni-
form temperature distribution throughout
the bath. Thermometers are then read in
order, starting with the reference ther-
mometer and reading the others from left
to right at short uniform intervals of time,
such as 15 sec. That is, the reference in-
strument is read at 0, No. 1 at 15 sec.,
No. 2 at 30 sec., etc., and when all the
thermometers have been read, the sequence
is repeated and the procedure continued
until the temperature of the bath is above
the highest desired calibration temperature.

This gives a continuous series of values
which are best plotted directly on graph
paper. Plotting is preferable to recording
the numerical values, since any serious
errors in reading will be evident imme-
diately from the time-temperature plot.
However, it is preferable to record the
temperatures shown by the reference ther-
mometer rather than to plot them, since it
will later be necessary to correct these
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points from the standard thermometer’s
calibration curve before they can be
plotted.

In Fig. 2 the curve ascending toward the
right is such a plot, o1t which the corrected
values of the reference thermometer tem-
peratures have been entered as + marks. A
smooth curve is drawn through the refer-
ence points and from it the deviation of the
readings of each of the thermometers can
be read at each of a succession of tempera-
tures. These deviations can then be plotted
against temperature as in Fig. 3, to give a
correction chart for each thermometer.

As outlined so far, the method has as-
sumed that the heat capacities and the rates
of heat transfer through the bulbs of the
test thermometers and the reference ther-
mometer are all substantially the same and
that, therefore, they would all read alike if
they were read simultaneously instead of in
sequence. This assumption is probably safe
if the thermometers are geometrically simi-
lar, are made of the same materials, and are
all of substantially the same weight and
range. If they do not all have the same heat
capacities and heat transfer rates, however,
those of less capacity or higher transfer rates
will lead, and those of greater capacity or
lower rate will lag behind the rise of the
reference thermometer. To take this into
consideration it is necessary also to run a
similar temperature curve for cooling of
the bath, as shown in the curve descending
toward the right in Fig. 2. In this way the
lags and leads for the individual ther-
mometers will be opposite in direction to
those obtained during heating, and the
average for each thermometer at each tem-
perature will be the true value. Fig. 4
shows such a correction plot for one ther-
mometer, giving the corrections obtained
during heating, those during cooling, and
their average.

If a cooling curve is necessary it is de-
sirable to have, the rate of cooling sub-
stantially equal to the heating rate at each
temperature. If the cooling rate should be
less at any temperature, then the lags and
leads will be less pronounced, and the aver-
ages will no longer give true values. A small
water cooling coil can be used, with the
water rate adjusted by experiment to give
about the right cooling rate. Or if natural
cooling is to be used, then previous cxperi-

Fig. 3—Correction curves of this form
can he plotted for each thermometer

I'ig. 4—The average of heating and cool-
ing eorre. tions is necessary where con-
siderable lag is encounte ed

+0.3
4M corrections as shown

— Heating
_—-Correetecivalues

"Cooling
Temperature -
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Viscosity can he calculated from the Reynolds number, once the pressure drop

due to friction

ments will show what heating speed should
be used to approximate the cooling rate.
Even so, however, as in Fig. 2, the cooling
curve tends to be steepest where the heat-
ing curve is least steep, owing to variable
heat- transfer and it may be necessary to
adjust the heating or cooling rate to pro-
duce similar curves.

Thermometers should be calibrated un-
der approximately the conditions of use,
that is, with the emergent stem or capillary
at the operating temperature. For example,
for thermometers such as the ordinary in-
dustrial type, in which all of the ther-
mometer except the bulb operates normally
at approximately room temperature, the
thermometer should not be calibrated over
an open bath, with hot vapors around the
emergent stem as in Fig. 1, but should be
calibrated in a bath in which it can extend
through the vessel wall.

VISCOSITY ESTIMATED FROM
PRESSURE DROP DATA

D. S. DAVIS

Wyandotte Chemicals Corp.
Wyandotte, Mich.

Tn the case Of many aqueous solutions

and organic liquids of industrial im-
portance viscosity data are meager or en-
tirely lacking. This is unfortunate in view
of the importance of such data in the de-
sign of equipment for heat transfer and
fluid flow. However, in pilot plant or full-
scale operation where such solutions or
liquids are already flowing in reasonably
simple piping systems it is possible to ob-
tain a fair idea of the viscosity, for further
use, from the measured pressure drop, the
diameter and equivalent length of the
pipe, the velocity and density of the fluid
flowing, and one of the readily accessible
friction factor plots1340.

For instance, using Fig. 14 of reference
1 (reproduced in simplified form here),
calculate the value of A Pr D/u* L »p
where

AP, =r pressure drop due to friction, Ib.

per sq. ft.
inside diameter of pipe, ft.
avg. velocity of fluid, ft. per sec.
equivalent length of pipe, ft.
= density of fluid, Ib. per cu .ft.
and read the Reynolds number, D u p/p,

T c g
(LT
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in a piping system is known

where P is the viscosity in English units,
Ib. per ft. and sec., from the turbulent
flow curve in the great majority of cases
or from the viscous flow curve, less fre-
quently. (There is usually little question
as to the type of flow.) The viscosity can
then be calculated from the Reynolds
number.

The method can also be applied to
gases, when the final pressure is greater
than 90 per cent of the initial pressure,
and to suspensions which exhibit apparent
rather than real viscosities. It has been
used successfully for sulphate stocks2
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GAS FREEZING REDUCED BY
ALCOHOL INJECTORS

A recent issue of the American Gas As-
e/esgociation Monthly describes measures
which have been adopted for standby
service by the United Gas Pipe Line Co. in
several southern Louisiana natural gas
fields, to combat the freezing of hydrates in
the lines in case the dehydration plant is
out of operation. The company has in-
stalled single and in some cases double
alcohol injectors to introduce an alcohol
spray into the lines to prevent freezing.

The injectors consist of 20-ft. lengths
of 12.75-in. O.D., 49.56-lb. pipe with
welded-on heads, welded feed and equaliz-
ing lines and gage glasses, dcsigiied for
1,000 Ib. working pressure. In operation
the cylinders are partially filled with alco-
hol. An equalizing line is tied into the gas
line above the point of the feed line con-
nection, so that gas flows through the
cylinder. In addition, the cylinders are set
high enough for gravity flow to the gas
line. The flow rate is controlled by a valve
setting. About 1 gal. of alcohol per million
cubic feet of gas is required.
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PROCESS EQUIPMENT NEW

AUTOMATIC PRESS

Type R is the designation of an im-
proved, high-production automatic press for
the molding of steatite and other dry-mixed
ceramics, as well as the production of
powdered metal parts, which has been an-
nounced recently by the F. J. Stokes Ma-
chine Co., Tabor Road, Olncy P. O., Phila-
delphia, Pa. The manufacturer states this
device is suitable where closest accuracy in
dimensions and exacting control of density
are primary requisites. The press is said also
to be suitable for debulking chemicals,
compressing food specialties and for simi-
lar purposes where automatic operation is
necessary. Pieces up to 3 in. in diameter
with a die fill of 2f in. are compressed by
this machine at rates of 15 to 45 per min-
ute, employing pressures up to 20 tons
from both top and bottom. Since the pres-
sure adjustment can be made while the
press is operating, the density in the piece
may be controlled exactly. Construction
features include separate ejection and com-
pression levers, screw adjustment for
compression, independent ejection cam,
variable-speed drive and extra heavy con-
struction throughout.

HYDRAULIC CLASSIFIER

Developed to utilize fully the principles
of hindered settling classification, an im-
proved hydraulic classifier known as the
Dorrco Hydrosizer has been announced by
the Dorr Co., 570 Lexington Ave., New
York 22, N. Y. The unit is continuous in
operation and completely automatic, pro-
ducing a number of sharply classified
products from a feed composed of 4-mesh
and finer particles. Separation is effected by
differences in specific gravity, or particle
size, or both.

The machine consists of a tank sub-
divided into five or more trapezoidal
pockets increasing in area from the feed to
the overflow end. These pockets are sepa-
rated from each other by baffle plates and
are provided at the bottom with a per-
forated constriction plate having holes of a
diameter and spacing corresponding ap-
proximately to the size of particles to be
retained in each pocket. Hydraulic wafer is
introduced under each constriction plate,
flowing upward through the pocket. At the
center of each constriction plate is a dis-
charge valve operated by a modulating, re-
versible valve motor under the control of
an extremely sensitive pressure registering
device which measures the hydrostatic head
in a standpipe located in each pocket.
Changes in head arc immediately trans-
ferred to the valve motor which thereby
raises or lowers the plug to maintain the
head constant.

Feed is introduced at the narrow end of
the machine into a feed compartment
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where preliminary sorting occurs. Once the
unit is adjusted the discharge mechanisms
in each compartment reach a balance de-
termined by the hydrostatic pressure for
which each outlet valve control is set.
When no major change in feed character-
istic occurs, each spigot product is uniform
and discharges continuously. No manual
adjustments are necessary except when ab-
normal changes in feed occur.

So far, this machine has been applied
successfully in preparing table feed and
specification sand, and in the concentration
of phosphate rock, iron ore and chromite.

*

INFRA RED LAMP

An improvement in the construction of
infra-red heat lamps for tunnel use has been
announced by the Birdseye Division of
Wabash Appliance Corp., 335 Carroll St.,
Brooklyn, N. Y. The new construction,
known as Superlock, is intended to avoid
the difficulties encountered in conventional
lamps employing the usual method of
cementing and strapping the bulb to the
base. The old construction is said not to
hold up under continuous high tempera-
ture service. The new construction uses no

High-production

automatic press

Improved Dorrco Hydrosizer
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cement or strap, relying instead on a base
lining with special protrusions which fit
tightly into indentations in the neck of the
bulb and are locked by special crimping of
the metal base. Another improvement is a
ceramic heat reflector disk which replaces
the mica disk formerly used.

CENTRIFUGAL CLUTCH

Torkontrol is the name of a new auto-
matically engaging and self-disengaging cen-
trifugal clutch recently developed by the
Amalgamated Engineering & Research
Corp., 100 West Monroe St., Chicago 3,
111 The new clutch, which can be pro-
duced in an unlimited range of sizes and
capacities, may be used either as a coupling
between shafts or as a driving pulley or gear
in a transmission, as well as a starting
cushion between power units and driven
mechanisms. It consists of a partially filled
oil chamber fitted with a freely rotating
hub carrying a series of movable wedge-

shaped flyweights. As the hub revolves,
Improved heat

infra-red lamp

Alir-blast spot-cooling fan
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Improved control
valve positioner

Sawtooth anode for electroplating

New chemical porcelain

these weights fly outwardly and engage the
internal rims of the outer case, binding the
hub and shell into the equivalent of a solid
pulley or coupling. The unit works equally
well in either direction and is adjusted to
engage or release at a given speed and to
slip in case of overload. Since overload ca-
pacity is therefore not required for acceler-
ating the load, smaller motors can be used.

SPOT COOLER

Known as the Air Blaster, a new pedestal
type spot cooler manufactured by the Chel-
sea Fan & Blower Co., 1206 Grove St.,
Irvington, N. J., is built in sizes ranging
from 18 to 30 in., for the delivery of 6,000
to 11,000 c.f.m. of air in a high velocity
stream which is said to travel over a con-
siderable distance with only a little expan-
sion. Suitable for use as a man cooler in
hot spots, the equipment is also suggested
by the maker for the cooling of condensers,
compressors and transformers. The unit
consists of a welded steel housing mounted
on an adjustable pedestal which may be
tilted 60 deg. up or down. Within the
housing is a direct-connected ball-bearing
motor, driving a heavy steel die-cut fan.

LEAD ANODE

A new type of lead anode for electro-
plating has been developed by the Heil
Engineering Co., 12901, Elmwood Ave.,
Cleveland, Ohio. Known as a "sawtooth”
anode, it differs from standard flat anodes
in several ways. For example, having a mul-
tiple-angled surface, it gives 50 percent
more area than a flat anode and is said to
result in greater electrical efficiency and
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Whraut Dstributor

With OSBoutor

Operation of rotary steam tube dryers with

and without rotating distributor

FLAT SPRAY PATTERN

SIDE VIEW

Wide-angle spray nozzle
throwing power. One side has ten edges,
the other side a central spine i in. thick
running down the center. This spine con-
nects directly to the hook, insuring double
the average anode life, according to the
manufacturer, and providing greater cur-
rent carrying capacity from top to bottom.
The angular construction furthermore lends
rigidity and offers resistance to buckling or
warping.

VALVE POSITIONER

Improvements in its control valve posi-
tioner have recently been announced by
The Foxboro Co., Foxboro, Mass. The new
Foxboro Vernier Valvactor is actuated by
air pressure changes as slight as i in. of
water and can produce valve stem move-
ments as small as 0.001 in. The operating
principle is the same as that of the com-
pany’s earlier positioners but the new
construction involves a completely differ-
ent arrangement of actuating elements,
facilitating and increasing the range of ad-
justments, especially for duplexing and
sequencing. The new positioner provides
snap action for relay service or step sequenc-
ing of valves or damper motors.

IRON-FREE CERAMIC PRODUCT

cer.vwite iS the name of a new white
iron-free ceramic product developed es-
pecially for use in the pharmaceutical field
by General Ceramics Co., Chemical Stone-
ware Division, Keasbey, N. J. This new in-
dustrial chemical porcelain can be substi-
tuted for chemical stoneware in practically
all of this company’s standard equipment,
except the larger shapes. The product has a
brilliant white glaze over a dense white
body, the latter having zero absorption, ac-
cording to the manufacturer. In addition
to industrial products, the new porcelain
ware can be supplied in table tops and
sinks.
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New 4-lIb. CO2 extinguisher

ROTARY DISTRIBUTOR

To increase the capacity of rotaiy steam
tube dryeis, the Louisville Drying Machin-
ery Co., 464 Baxter Ave., Louisville 4, Ky.,
has developed a new rotary distributor
which, in effect, enables tubes which are
normally out of operation, as the dryer
rotates, to be in contact at all times with
material being dried. Under normal con-
ditions, only the tubes at the lower and
ascending side of the cylinder contact the
material. However, with the introduction
of a rotating element which catches the
showering material as it falls from the tubes
and lifting flights on the ascending side,
and throws the material against the upper
part of the descending side of the dryer
cylinder, heating surface which would
otherwise be idle is utilized.

According to the manufacturer, tests
have indicated that this distributor is capa-
ble of adding 20 to 30 percent to the
capacity of steam tube dryers operating on
suitable materials. The new distributor
requ;res little power to operate and can be
applied to existing steam tube dryers. It
also can be built into new ones. It is not
suitable for handling such types of materials
as muddy filter cakes and similar products
which dry into pellet and lump form, but
in general it is suitable for comparatively
light and bulky materials containing a rela-
tively high moisture content which are
granular when fed and remain so through-
out the drying cycle. Such materials as dis-
tiller’s slop, brewer’s grain, soy beans, fish
meal, wood flour, granular chemicals and
fertilizers are indicated.

FLOODING NOZZLE

Designed to produce an exceptionally
wide flat spray, a new flooding nozzle has
been developed by Spraying Systems Co.,
Chicago, 111 Intended primarily for spray-
ing eliminator plates in air conditioning
systems, the nozzle is also suitable for
other similar applications. It is made in
brass and other standard materials.

PORTABLE FIRE EXTINGUISHER

speed and maneuverability are featured
in the design of the new Model F-4 carbon
dioxide fire extinguisher recently put on the
market by Randolph Laboratories, Inc., 8
East Kinzie St., Chicago 11, 111 This new
4-1b. extinguisher features a self-aimed,
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fixed discharge horn and a thumb-operated
trigger valve. The extinguisher requires
only one hand in operation, leaving the
operator one hand free for precautionary
measures.

ELECTRONIC LEVEL CONTROL

For controlling the level of liquids,
as well as electrically conducting solids,
within open or closed tanks, bins, hoppers
or other containers, Trimount Instrument
Co., 37 West Van Buren St., Chicago 5,
111, has introduced a new level control
operating on the electronic principle. This
instrument indicates the level by signals or
can be installed to operate solenoid or
motor-driven valves, pumps, lights, bells or
other electrical devices. The control has no
moving parts and can be installed in co