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A WORD OF APPRECIATION

With Victory won and over 90% of our tacilities
released from high-priority production, we
express our deep appreciation of the four years
of splendid cooperation both by Government
agencies and users of Westvaco Chemicals.

A PROMISE FOR THE FUTURE

With more than 25% of pre-war personnel in the
Armed Forces, our plants at Carteret, N. J,
South Charleston, W. Va., and Newark, Calif.
nevertheless boosted deliveries to all-time highs.
We confidently expect to render even finer
service into the future on Westvaco Chemicals.

I

AN INVITATION TO CHEMICAL CONSUMERS

In this transition period, we sincerely believe that
it is mutually advantageous to buyer and seller
to anticipate future needs as accurately as possi-
ble. We therefore solicit the early opportunity to
discuss your current and 1946 requirements for

ALKALIS « CHLORINATED SOLVENTS « PHOSPHATES
BARIUM PRODUCTS « MAGNESIUM OXIDES
AND RELATED CHEMICALS

CATALOG OF WESTVACO CHEMICALS ON REQUEST

WESTVACO CHLORINE PRODUCTS CORPORATION

405 LEXINGTON AVENUE .- NEW YORK 17. N. Y.
CHICAGO ILL GREENVILLE. S C. NEWARK. CALIF.




For Mathieson’s Sodium Chlorite
and its Co-Product, Chlorine Dioxide

vEs— through the ingenuity of
Mathieson’s chemical engineers, the
available supply of Sodium Chlorite
(and its amazingly useful co-prod-
uct, Chlorinz Dioxide) has been
stepped-up to totals almost as great
as originally planned for post war!
In simplest terms, this means that
this most versatile — under certain
conditions most powerful and under
other specific conditions most gentle
— oxidizing agent yet developed is
available now. To many phases of
American industry and to hundreds
of communities beset with taste and
odor problems in their water supply
systems — this announcement will
be of outstanding significance.
The adbption of Sodium Chlorite
and Chlorine Dioxide in the tech-

nique of bleaching is certain to re-

N A

sult in improved quality of many
products now bleached by older
methods. Textiles — cotton, rayon,
and nylon . . . paper products of all
kinds . . . edible and inedible oils

. . shellacs and varnishes . . . even
beeswax and straw products, can be
bleached whiter than ever before
with an absolute minimum change
of chemical and physical character-
istics through the use of Sodium
Chlorite. And Mathieson’s research
staff is still developing more and
more uses for this greatest of oxi-
dizing agents!

Mathieson is prepared to furnish
full information on Sodium Chlorite
— and Mathieson’s staff is ready to
work with you now in adapting this
outstanding chemical to your re-
quirements. Write today!

THE MATHIESON ALKALI WORKS (INC.) « 60 East 42nd Street, New York 17, N.Y.

SODIUM CHLORITE... CHLORINE DIOXIDE... HTH PRODUCTS...LIQUID
CHLORINE...SODIUM METHYLATE... CAUSTIC SODA...SODA ASH... BI-
CARBONATE OF SODA ... FUSED ALKALI PRODUCTS... AMMONIA, ANHY-
DROUS & AQUA ... SYNTHETIC SALT CAKE... DRY ICE ... CARBONIC GAS
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ABOUT THE AUTHORS

Douc MAcMAHON
Russell of Mathieson Alkali Works, Inc.,
have collaborated in the writing of a
timely article (page
462) entitled Com-
mercial Production
of Dry Sodium
Methylate. Doug,
heretofore assistant
manager of the
sales development
department, has just
been named assist-
ant to the technical
director of Mathie-
A graduate of Cornell University,

son.
he joined the organization in 1922 as
technical representative. He has developed
several patents covering applications of

Mathieson products. He was born in
England, son of the late James H. Mac-
Mahon, long prominent in the paper and
other chemical-consuming industries and
connected with the Mathieson company
for almost 40 years. When Doug was six
the family moved to Niagara Falls, where
he now resides. He enjoys tennis and
what he calls “the armchair sports.”

LArRrY RUSSELL, a member of the sales
development department of The Mathie-

(left) and Larry

son Alkali Works, is engaged in market
survey work on
new products. Upon
his graduation from
New York State
College of Forestry
in 1938, he was em-
ployed by the St.
Regis Paper Com-
pany, - until he
joined the Mathie-
son organization in
1941, as a technical
service representative “to the pulp and
paper industry. He was promoted to his
present post about a year ago. Three
hobbies vie for “Larry’s” spare time.
They are amateur radio transmission,
swimming and bridge.

i

Irving KrUSHEL, who is chief chemist
for North American Phillips Co., Dobbs
Ferry, N. Y., was interviewed in August
by our chemical editor, Howard Johnson.
The result is a three page story, The
Chemistry of Phosphors, page 459, in this
issue. A native New Yorker, Mr. Krushel
tells us that his hobbies are math and
physics. His college was Brooklyn Poly-

oy N

INEXPENSIVE
LOW MODULUS
NON-VOLATILE

PLASTICIZER No. 11-2

For Vinyl Resins

EXCELLENT LOW TEMPERATURE FLEXIBILITY

Write for a sample and further information.

ence includes the Northwood Chemicg
Co. and RCA.

A

ALEXANDER

It was WILLIAM GALE
university thesis on phase rule investi
tion which led to his association with ¢
American  Tron;
Corporation
1923. Three year
later when :
company  beca
the American
tash & Chemig
Corporation,
was made assistal
director of %
search. In 1935
became directo
research. He writes in this issue on lifl
ium, page 442.

Gale was born on a farm near
field, Ontario, February 3, 1898.
father was English; his mother, a
dian, was a distant relative of Alexand
Graham Bell.

On entering the University of Briti
Columbia in 1915 Gale planned to stul
electrical engineering. He was eighte
when he completed his freshman
and enlisted in the Canadian Field
lery C. E. F. Overseas from 1916}
1919, he served as gunner with the 3
Canadian Howitzer Battery. g

After returning to Canada for demobil
zation he resumed studies at the Unive
sity of British Columbia. However, th
time he elected chemistry—a new intere
aroused by his experiences with chemica
warfare.

Gale became a United States citizen il
1932. He is an enthusiastic marksmai
and a member of the American Chemica
Society, the American Association for
the Advancement of Science and the
Society of Glass Technology.
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Smn Sussmax and AL MinpLer Of ity
The Permutit Co., appeared in Chemical e
Industries last May with an article on &
ion exchange. On page 455 they are joined %

by Bill Wood in the writing of a de 1
scription of alkaloid recovery by ion sub:

stitution, which is one of the applications i
of the process to a particular industry. af
Bill and Sid, research group leader and g
chief research chemist, respectively, make PlaF
their headquarters in the company’s T
Birmingham, New Jersey, laboratories ‘l:sh:

while Al, who is research chemical engi-
neer, works in the mid-town Manhattan
office. Sid joined Permutit after com=
pleting graduate work at MIT, which

AMEGCO CHEMICALS me.

NEW YORK SALES OFFICE (] MAIN OFFICE AND PLANT
60 EAST 42nd STREET, NEW YORK 17, N.Y. 75 ROCKWOOD STREET, ROCHESTER 10, N.Y.
ESTABLISHED 1919

succeeded study at Brooklyn Polytechnit
Institute. Al's background includes chem-
ical engineering at Lehigh and experience
with the Celanese Corp. of America. Bill
is a graduate of Temple University.

380 Chemical Industries
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g The range of guns on the Constitution was  Wear is reduced not only because of the
v measured in hundreds of yards, or approxi- hardness of chromium but also because of
mately 1/50th of the range of a modern six- its low coefficient of friction. The sliding

teen-inch rifle. The total weight of a broad-  coefficient of friction of chrome plated steel

side was 734 pounds, or, roughly, 13 the  on steel is 0.16 while that of unplated steel

weight of a single sixteen-inch projectile.  on steel is 0.20. The same principle has been

‘The ability of the sixteen-inch rifle to  applied to cutting edges of machine tools
withstand the wear of the heavy projectiles  where chrome plating has greatly length-

and the corrosive action of the gases gener-  ened the life of the tools that make Amer-
ated by the propelling charges is due to the  ica’s finished products.
plating of the barrel liners with chromium. Chrome plating is just one of the many di-

This is only one of the many applications  versified applications of chromium chemi-
where extended life is obtained through the  cals. Mutual was the pioneer American pro-
use of chrome plate. ducer of those essential materials.

BICHROMATE OF POTASH - CHROMIC ACID . BICHROMATE OF SODA

MUTUAL CHEMICAL COMPANY
- OF AMERICA

210 MADISON AVENUE

NEW YORK 16, N Y.




DOW INDUSTRIAL CHEMICALS(S

Acetanilid, Technical

Acetylene Tetrabromide

Aniline Oil

Anthranilic Acid, Sublimed and
Technical

Bis Phenol-A

Bromacetic Acid

Bromine, Purified

Bromoform, Technical

4-tert-Butyl Catechol

Calcium Chloride, Anhydrous,
Flake, Liquid, Powder and Solid

Carbon Bisulphide

Carbon Tetrachloride

Caustic Soda, Flake, Liquid and
Solid

Chloracetyl Chloride

Dichloracetic Acid

Dichlordiethyl Ether

Diethanolamine

Diethylaniline

Diethylene Glyco.

Diphenyl

Diphenyl Oxide

Dipropylene Glycol

Dowtherm A

Epsom Salt, U.S.P. and Technical

Ethyl Benzene

Ethyl Chloride

Ethylene Chlorbromide

THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN

it

Over the years, concentrated attention to
prompt shipment of uniformly high
quality chemicals has helped to build for
Dow its deep-rooted reputation for reliability
and service. Important among the Dow
materials produced and shipped under this
strict code are the industrial chemicals
listed below.

(i
(o T

(s At
T gyggn OF 1l

il for

e At

s ggprfj{‘mlﬁ‘.

The e
it -

1 fillon reduco

|
B/l
mofe

Paradibrombenzene etk

Ethylene Dibromide

Ethylene Dichloride Paraphenylphenol Thereisstl
Ethylene Glycol Para Tertiary Butyl Phenol '
Ethylene Oxide Perchlorethylene

Ethyl Monobromacetate Phenol

Phenol Sulfonic Acid
Phenyl Acetate

Ethyl Monochloracetate
Ferric Chloride, Crystals and

Solution Phenyl Hydrazine
Ferrous Chloride, Dihydrate Phenyl-Methyl Pyrazolon
Hexachlorethane Phthalimide

Hydrobromic Acid
Isopropyl Formate

Magnesium Chloride, Anhydrous,
Flake and Powder

Methocel (Dow Methyl Cellulose)
Methyl Bromide

Methyl Cyclohexane

Methyl Monobromacetate

Methyl Monochloracetate

Propylene Dichloride
Propylene Glycol

Propylene Oxide

Sodium Sulphide

Styrene

Sulphur Chloride, Yellow
Sulphur Monochloride
Tetrachlorethane, Ind. Grade

s Trichlorbenzene
Mining Salts 1
1, 1, 2-Trichlorethane
Monobrombenzene 2 :
Triethanolamine

Monochloracetic Acid

Monochlorbenzene Lelodogs Sl o

Triphenyl Phosphate

Monoethanolamine

Orthochlorphenol

Orthocresotinic Acid =
Orthodichlorbenzene
Orthophenylphenol

Parachlor Orthonitraniline
Parachlorphenol P

+ Cleveland « Defroit » Chicago

New York e Bost « Philadelphi

St. Lovis ¢ Houston

o Washingt

San Francisco «

Los Angeles « Sealtle
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Chemicals After V-]

THE EFFECT OF THE END OF HOSTILITIES on supplies of
chemicals for reconversion was being studied as this
was written. At the end of the fighting a joint com-
mittee representing Army, Navy, and War Production
Board was preparing a detailed report on critical mate-
rials and products, looking to meeting industry needs.
The Japanese surrender coincided with the heaviest
impact of post V-E war contract cutbacks, showing a
$2 billion reduction for the quarter ending with July
31, while August schedules alone were reduced by
more than $1,200,000,000, even before the announce-

L ment of post-Pacific changes.

ul There is still speculation as to what will happen in

upl Pl primary materials, since about three-fourths of the

ne total amount in cutbacks was scheduled for the last
half of the year, and at this writing there had not been

¢ Acid time for the release of primary materials in important
quantities.

ne However, there will be an accelerated release of fa-

| Pyrazclon cilities and materials for the rest of the year, it is in-
dicated, looking to curtailing the unemployment that
may result from any prolonged drag between cutbacks
and resumption of civilian output.

Kilgore Bill
SENATOR KILGORE IS SPEARHEADING A MOVE to con-
il Yeli"  solidate the various bills dealing with Government re-
chlonte search, patent control, anti-monopoly, etc., under a new
e, [nd. G bill he has just introduced to establish a National
Science Foundation. This can be construed as an indi-
rethane cation that the previous proposal for an Office of Scien-
tific and Technical Mobilization is out of date, at least
in title, and the major features that hill contemplated
might have more chance of enactment in a different
guise. The new measure bears the names also of Sena-
tor Johnson, Colorado, and Senator Pepper, Florida.
— In offering his bill, Senator Kilgore expressed hope
that the Senate Military Affairs Committee, to which
it is referred, will provide for consolidated hearings on
w the various phases of pending bills along similar lines:
)0 H.R. 3440; S. 825 (Research Committee for National
Defense) ; S. 1285, a somewhat broader version of

. S. 825.
7 aND VIl September, 1945

German Technical Secrets Bared

RETURN OF A NUMBER of the American technical ex-
perts who followed closely behind the American armies
into Germany has now disclosed some of the results of
their explorations. Among these are new uses of waste
cellulose materials, particularly in conversion to animal
feeds ; improved techniques for fermenting yeast from
wood sugar in producing both animal and stock feeds ;
improved processes for making synthetic petroleum
products ; discovery that Germans were using extremely
high pressure in hydrogenation plants; refinements in
the gas synthesis method of producing liquid fuels and
lubricants from coal ; new processes in the field of syn-
thetic rubber ; new data on continuous polymerization
processes in plastics manufacture; new catalysts for
high octane gasoline.

Contract Terminations

THERE HAS ACCUMULATED A $14 BILLION BACKLOG of
contract settlements following the end of the war in
Europe. Termination procedure is working toward a
rate of between $2 billions and $2.5 billions per month.
However, end of the war with Japan means the addi-
tion of new terminations of roughly $30 billions to this
backlog, and a settlement rate of about $4 billions per
month is foreseen as necessary.

Congressional Agenda

TaE CONGRESSIONAL RECESS which ends in September
was by no means frittered away by the more extreme
blocs in Congress. As a result incoming members will
find the lines drawn very definitely for battle, even if
not marked on the Washington war map.

One of the behind-scenes developments was the pep
rally of the liberal wing of the Democratic side, osten-
sibly to insure tightened ranks in the Fali in sunport
of certain measures that have not done sc well eirlier.
And while there was no corresponding publicity, there
was a commensurate evidence of the other side’s deter-
mination to maintain its front.

The signs point to aggressive efforts, accordingly, by
liberal bloc membership to put over the Missouri Val-
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ley Authority, modeled on TVA, and presumably other
regionalizéd Federal activities of this nature. The vari-
ous Kilgore-type bills on patent regulation, scientific
research, and others, are high on the list.

Other bills on which the liberals intend to concen-
trate, include the various reconversion proposals, lib-
eralized surplus property handling, subsidized employ-
ment aids, increased minimum wage laws, and agri-
cultural aids, in various guises.

Surplus Hemp Plants
THE RECONSTRUCTION FINANCE CORPORATION is seek-
ing to dispose of 13 hemp mills declared surplus out of
a total of 42 built during the worst of the war shortages.
They are located chiefly in Illinois, Indiana, and Towa.
Two mills recalled from surplus are fiow in chemi-
cal production, one making red oxide of mercury and
another producing bran mold used in manufacture of
industrial alcohol.

Smaller War Plants Corporation

Proposed for Peace Agency

SENATOR STEWART, DEM., TENN., HAS INTRODUCED 2
bill to establish the present Smaller War Plants Cor-
poration as a peacetime agency, under the title of Small
Business Corporation. The change of status would be-
come effective with termination of the present year’s
lease of life. With it the Corporation would receive an
increase in its capital stock from the present authoriza-

tion of $350,000,000 to $5 billion.

Some German Production Utilized

WHILE THE SERVICES APPARENTLY will not use Ger-
man material as such, the War Department reports that
selected German industry is being allowed to resume
limited operation for producing certain critical needs
in Europe. Soap, fertilizer and insecticide manufactur-
ing plants will be allowed to resume, but no German
heavy industry will be put in operation except for fill-
ing on-the-spot military requirements.

New Fertilizer Organization

Rep. CLirrorp A. WoobruM, Democrat, Virginia, will
leave Congress to head the American Plant Food Coun-
cil, formation of which was announced in June, with
headquarters in Washington. The organization is
scheduled to open offices here September 1. An ad-
vance description of its make-up states it represents
all divisions of the fertilizer industry, and has for an
object, promotion of “a more abundant production
and distribution of fertilizer.” The organization has
farmer cooperative representation, it is stated.

Agriculture Department Reorganization

HEeADED BY AGGRESSIVE former Congressman Clinton
Anderson, the Agriculture Department is being dras-
tically revamped. Chemicals and Fertilizers Branch
has been attached to the Farm Machinery and Supplies
Branch, Dr. Guy F. MclLeod, who was. chief of the
chemicals unit having returned to private business. The
containers and packaging, program, and farm machin-

384
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the Office of Materials and Facilities. The general
ore perpendicular

trend of the changes is to provide a m
being regrouped

line of organization, with various units
under major bureaus.

Inquiry Into Raw Materials Depletion
in the War Asked
A RESOLUTION CALLING FOR a Senate investigation to
determine the extent of depletion of domestic raw ma-
terials of all kinds incident to meeting huge war needs
in recent years has been introduced in the Senate by
Senator Tom Stewart, Democrat, Tennessee.
Senator Wiley previously had agitated the matte
claiming that the United States has exhausted 95 per
cent of domestic mercury, 80 per cent of lead, 70 pef
cent each of chromium, tungsten, and zinc, with high
proportions of loss for various other metals and

minerals.

Permanent Industry Committees
AGITATION HAS BEEN STARTED to maintain civilian in
dustry advisory committees as permanent institutions
Their job would be to advise Government agencies ir
maintaining war preparedness and in future produt
tion problems. 5

Some 53 leading producers of magnesium have beet

Some Chemical Control Orders Retained
W HILE MATERTALS FOR RECONVERSION are 1no longer
problem, War Production Board was forced after V&
Day to retain certain chemical control orders in
limited number still in effect. _
These will cover materials still in short supply, p&
marily potash and phosphate fertilizers, insecticide
such as rotenone, nicotine, and some protective coat
ings, particularly gum and wood rosins. Lead and tin
will remain tight indefinitely. '
There is a substantial easing of the paper supply,
except newsprint, which latter will depend on what
can be had from Canada and the Scandinavian sources
in the next several months. Textiles and textile mate-
rials will remain tight in some industrial categories, s0
will crude rubber, until the Far Eastern supply opens.
Some war production must continue to meet con-
tinued demand from forces still in the field. Included
in activities to remain in operation will be certain re-

search and developmental undertakings, it is said. Wl

Possible Changes
SECRETARY ICKES IS STILL IN OFFICE as this is writ
ten, but is under pressure from various quarters 0
leave. This page does not care to speculate too far in
advance, but strong indications are that the present
War Production Board Chairman, J. A. Krug, would
get an early offer of the Interior post if it were vacated:
Mr. Krug has a background of successful adminis-
tration in Government-owned utilities and his interest
might therefore be expected to lie in this direction.
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zial U.S. Navy Photo g

HEN a plane is first in line on the flight

deck of a carrier, you can be sure that every-
ing has been done to fit it for every test. The
lot, engine, fuel and every part of that plane
e ready to go!
Today’s fuel drums have to pass severe tests,
0 . .. the test of travel over thousands of miles
ocean . . . the test of open storage for days or
>eks . . . the test of submersion in surf to reach
beachhead. Yet, no matter what hazards they
ce, if drums leave port with Tri-Sure Closures
1 their drumheads, they are ready to go!

Tri-Sure Closures provide three lines of defense

r./\

against the loss or spoilage of a drum’s contents:
a hermetic seal that cannot be removed unless it
is deliberately destroyed; a leak-proof plug that
is always held tightly in place; an immovable
flange that is an integral part of the drumhead.

A Tri-Sure equipped drum is the safest place
for any liquid under any conditions of transit or
storage. It is a fortress for fine products which is
impervious to rain or impurities, and which is the
acme of security against substitution or pilferage.

For safe, seepage-proof shipments — for the
delivery of full quality and full quantity every

time — always specify “Tri-Sure fitted drums.

ayre

CLOSURES

MERICAN FLANGE & MANUFACTURING CO. INC.. 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y.
TRI-SURE PRODUCTS LIMITED, ST. CATHARINES. ONTARIO, CANADA
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THE CARBORUNDUM COMPANY
Dept. F5

Refractories Division

Perth Amboy, New Jersey

Gases at high velocities can be
heated rapidly by using *CARBO-
FRAX” silicon carbide checker
work. An entirely new high-tem-
perature range for chemical re-
actions is hereby made available.

These checker brick contain in
excess of 85% SiC in the finished
product. They absorb heat quickly
... and release this heat just as
rapidly on reversal.

High temperatures do not both-
er “CARBOFRAX” checkers—
their outstanding refractoriness
sees to that. They also have a mini-
mum tendency to spall and crack.

Thismeansthatthe flues remaint :
obstructed—and are more effect
for longer periods of operation

In the cracking of hydi
carbons the low permeability
“CARBOFRAX” checkers mal
them particularly resistant to ¢
bon penetration and consequé
disintegration.

If you are using—or are «
sidering—processes basedonhig
temperature reactions that requl
checker work, investigate !
advantages of “CARBOFRA}
checkers. The services of outé
gineering staffare at your dispos

“CARBORUNDUM" and “CARBOFRAX" are registered trade marks of, and indicate manufacture by, The Carborundum Company

Super Refractones ty CARBORUNDUN

TRADE-MARK
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Winner of History’s |

i

Greatest

Cari
J\LiI P“ﬂl[l'rl

Since 1941, America has raced against Time—and
|||1Fliu[l ol 1

won. During all the months of war, the General Amer-

il
ican Tank Car Fleet has been in action . . . transport- ' GE N E R Al m,l mﬁﬂﬂ
ing a hundred different vital liquids safely, surely— iy fnr‘ﬂ‘

and economically. : AM E RI CA“ Chenig
af i
To carry your postwar products, General Ameri- T RAN s Po RTATION

can will design and build tank cars with every pro- CORPORATION

i iy
iy
”u[[l &

other great race—the future race against competition.

\
tective feature you need. They will help you win an- CHICAGO \

Pressure Vessels and i Aerocoach PracooiiglEh

Builders and Operators of Bulk Liquid P Equipment
e " R s Other Welded Equipment 'Motor Coaches Frvire oo

SPecialized Railroad Freight Cars Storage Terminals of All Kinds

388
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and lethanolamine ... NOW |

GENERAL Carbide and Carbon Chemicals has emulsifying agents, monoethanolamine

Just completed a new plant for the pro-
duction of monoethanolamine and dieth-
anolamine. This plant is now in operation
and will serve to meet the increasing de-

being preferred when an amine with a
low combining weight is desired. They
are useful in concentrating carbon dioxide
and for removing acid gases from natural

mand for these two important amines. gas and crude hydrogen. Diethanolamine

Carbide and

Chemically active, monoethanolamine Carbon Chemicals

ERICAN and diethanolamine react both as alcohols
and amines. As mild bases they combine

PORTAﬂoh directly with acids and acid gases.

is an intermediate in many organic syn-
theses; itis especially valuable in the prep-
aration of wetting agents and detergents.

Write for prices and the booklet

is a major supplier
of amines,

and produces

ol Both are used to make amine soap “Amines” (Form 4770). 34 amines in
) 0 RATI ;! commercial or
q1eAe0 BUY UNITED STATES WAR BONDS AND STAMPS research quantities.

CARBIDE AND CARBON CHEMICALS CORPORATION

Unit of Union Carbide and Carbon Corporation

LICC

30 East 42nd Street, New York 17, N. Y. :

7 Indié ptember, 1945
P




MELAMINE . .. CHEMICAL KEY TO INDUSTRIAL PROGRESS

The history of melamine is as romantic as its uses are spectacular. Calcium cyanamide, for example, a direcc nitrogen derivative, y
First synthesized in the laboratory of Justus von Liebig in 1834, used at first solely as a fertilizer. However, through Cyana
it was laid aside as too difficult and costly to make, and apparentl research it has proved to be a virtually inexhaustible so

of no practical value. It remained forgotten on chemistry’s sheﬁ chemical progress . . . including melamine.

for more than a hundred years until Cyanamid research undertook The complete story of melamine—this amazing chemical wi
to develop its amazing possibilities. Its “‘rediscovery” by Cyanamid has already effected remarkable advances in the fields of pl
was both natural Gl ogical. Melamine is a nitrogen compound, textiles, paper, leather, enamels, and the application of ion
and Cyanamid long has been known for its work in taking nitrogen change principles—is now available in a booklet, “MELAMI
from the air and pioneering in the development of its derivatives. We shall be glad to send you a copy on request.

1
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(Above) THE MELAMINE MOLECULE, as_the
chemist sees it, is shown above, and the]
cyanamide molecule below. Free cyand
mide is readily obtained from caleim|
cyanamide, but the fact that the molt
cule grows in both size and comple;
In its transition from cyanamide
melamine leads to complicated prod!
tion problems. However, after ye
ntensive development by Cyanan
melamine is today economicalfy ma
factured on a very large scale. ]




klet, "
COpy 0n reques),

)tbove) IMPROVED REFRIGERATOR FINISHES, with

@ ccellent color and hardness, outstanding
oughness and resistance, with a bake time

{30 min. at 300°F., are among the timely

rospects based on developments of Cyana-

id resin research. Special technical bulle-
/:15 on resin developments for surface coat-
igs for present and postwar applications

AHINE jiire available. Write to Organic Chemicals
is

) THE M doni'ept. 19 at address below.

(dbove) “MAKE-UP” IS IMPORTANT to grotesquely humorous Felix Adler, famous Ringling
Bros. clown, as well as to women everwaere. Stearates impart a “clinging” quality and
soft, fluffy texture to face powder. Other functions of stearates, “tailor-ma e”qby yana-
mid, include their use as ingredients in lubricants and greases, in water-repellent com-
pounds for textiles, and as mold lubricants and emulsion stabilizers.

SODIUM CONTENT OF WATER
TAEATED BY 2.4 BED SYSTEMS.
TOTAL SOLIDS INFLUENT 283 PPM AS CA €Oy

TOTAL 500103 INFLUENT 3000 MG AS CACO,
oc0 No 1

8ED NO 2

2 8E0 3Y3TEM

CATIONS N CFFLENT
A3 CA 0oy MG/

LEARAGE OF CATIONS
THROUGH RESIN BEDS.

30D1UM (ON IN TAEATED WATER

4BED 3v3TEM

BLO NOA
L L L
<00

3 330 1600

00 %00
WATER YOLUME FEED T0.BEC WATER VOLUME INFLUENT

(4bove) “THE 10N EXCHANGE PRINCIPLE AND ITS APPLICATIONS,” a new technical bulletin con-
taining full information on Cyanamid’s Ionac** ion exchange materials with explanatory
curves and diagrams, is now available on request.

**Trade-mark




SOME OF THE BOOKLETS AND FOLDERS

FOR THE ASKING

COMMODITY BOOKLET
A 32-page booklet alphabetically listing Industrial
Chemicals.

SCIENTIFIC PRICE LIST

A 72-page price list of Laboratory Chemicals . . .
arranged alphabetically.

ANHYDROUS HF BOOKLET

A compilation of published work on the properties
and uses of Anhydrous Hydrofluoric Acid.

HELPFUL DATA ABOUT THE FULL LINE OF HARSHAW
DRIERS

A booklet describing Harshaw Driers for the pamt
and varnish industry, printing ink industry, and
allied industries.

LEAD PLATING BOOKLET

This booklet contains factual data on lead plating g
with Harshaw Fluoborate Lead Solution, the con- mTHlSU
centrate which makes preparations of lead plating 0
baths simple, fast, and economical. m“\é‘”
SYNTHETIC OPTICAL CRYSTAL BOOKLET ¢
This booklet tells the story of Synthetic Optical ;::szh:
Crystals . . . what they are . . . how they are made : Gustao!:n
... and how they are used . . . especially in Infra-red Dmincwg
Spectroscopy. Hi
:iwleheﬂh
L
e HARSHAW CHEMICAL <o. .
1945 East 97th Street, Cleveland 6, Ohio P““‘SHeq
BRANCHES IN PRINCIPAL CITIES Tfﬂnskw
G
l“hn'wﬁm
lhl‘us”.j
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Chemicals , .

oo led it G-R BUILDS

quton, e ALL THESE UNITS '}
sof lad 4% FOR HEAT TRANSFER
SERVICE . . .

OKLET Evaporators
hetic (it Stage Heaters
,_mth ¢ Gas Coolers
Drain Coolers
Aftercoolers
Air Preheaters

Secker Water Cooters THE GRISCOM RUSSELL CO.

Process Heat Exchangers 285 Madison Ave., New York 17, N. Y. el
Transformer Oil Coolers

Generator Air Coolers G Rl s c o M RU s s E L
Lubricating Oil Coolers g
Storage Tank Oil Heaters : z

Pioneers in Heal 744:4%/% ﬂpfw/wiwi :
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ONE OF THE MOST
IMPORTANT CHEMICALS IN
SYNTHETIC ORGANIC CHEMISTRY

Diamond Liquid Chlorine comes to you in cylinders,
multi-unit cars or tank cars depending upon your
requirements. Made under close control, Diamond
Liquid Chlorine is uniform, dependable and of
highest quality,—always!

DIAMOND ALKALI COMPANY
PITTSBURGH 22, PA. AND EVERYWHERE

L

feger

fere



NTO CHEMICALS

hese 135-foot kilns of the Wyandotte Chemicals Corporation at Wyandctte, Michigan, handle many hundreds of tons of limestone every day. From
he grey-white rock rich in calcium carbonate come soda ash and other basic materials which are the sources of the long list of Wyandotte Chemicals.

s CHE ™ agiony,,

WYANDOTTE
CHEMICALS
CORPORATION

ONE OF THE WORLD’S GREAT PRODUCERS OF CHEMICALS

SODA ASH CALCIUM CARBONATE HYDROGEN DRY ICE
CAUSTIC SODA CALCIUM CHLORIDE SODIUM ZINCATES Other Organic and
BICARBONATE OF SODA CHLORINE AROMATIC INTERMEDIATES Inorganic Chemicals

WYANDOTTE CHEMICALS CORPORATION e Michigan Alkali Division e Wyandotte, Mich.

September 1045




THE TENNANT GROUP
OF COMPANIES

ESTABLISHED 1797

Unique in Their Widespread Activities

AN
CHARLES TENNANT & CO., LTD.
Glenconner Works, North Hillington, Glasgow, S.W.2
CHEMICALS, SOLVENTS, CEMENTS, COAL TAR PRODUCTS

2
CHARLES TENNANT & CO., LTD.
94 Royal Avenue, Belfast
CHEMICALS, FERTILISERS, CEMENTS, COAL TAR PRODUCTS

«3.
CHARLES TENNANT & CO. (EIRE), LTD.
1-3 Westmoreland Street, Dublin
CHEMICALS, FERTILISERS, CEMENTS, COAL TAR PRODUCTS

6/ 05
C. TENNANT SONS & CO., LTD.
66, Cheapside, London, E.C.2
CHEMICALS, CALCIUM CARBIDE, BERROUS AND NON.

FERROUS METALS AND ALLOYS, FERTILISERS, POTASH,
SILICA SAND, WOOD PULP, RUBBER, PRODUCE

. 5.
TENNANTS (LANCASHIRE), LTD.
1 Booth Street, Manchester 2

CHEMICALS, DRYSALTERIES, TANNING MATERIALS, RAW
MATERIALS FOR THE TEXTILE INDUSTRIES

SUGE
PAN BRITANNICA INDUSTRIES, LTD.
Britannica Works, Waltham Abbey, Essex
FERTILISERS, INSECTICIDES, DISINFECTANTS

idte
BARTER TRADING CORPORATION, LTD.
14 Waserloo Place, London, S.W.1

CHEMICALS, SOLVENTS, FORMALDEHYDE, SYNTHETIC
CEMENTS AND RESINS

. 8.
SYNTHITE, LTD.
Ryder’s Green, West Bromwich

FORMALDEHYDE, PARAFORMALDEHYDE, ANTI-FREEZE,
SOLVENTS

2292
ADPRINT, LTD.
6 Newman Street, London, W.1
BOOK DESIGN AND PRODUCTION, COLOUR PRINTING

.10 .
ASTROPLAX, LTD.

143 York Road, Belfast
FINISHING PLASTERS AND LYTOLL PARTITION BLOCKS

A 1) 5
[RISH TAR DISTILLERS, LTD.
Oviel Street, North Wall, Dublin
TAR AND TAR BY-PRODUCTS, CREOSOTE

128
MARINE AND FACTORY SUPPLIES, LTD.
Albert Works, Greenland Street, Liverpool 1
SHIP CHANDLERS, BUILDERS’ MERCHANTS AND
STOCKISTS
130
SALERMO, LTD.
14 Waterloo Place, London, S.W.1
RETORTS FOR EXTRACTION OF OIL FROM OIL SHALES
AND FOR LOW TEMPERATURE CARBONISATION
L) 1S
VICTOR CEMENT CO., LTD.
Glenconner Works, North Hillington, Glasgow, S.W.2
CEMENTS

5 LG

AMERICAN-BRITISH CHEMICAL SUPPLIES, INC.

180 Madison Avenue, New York
CHEMICALS AND ALLIED PRODUCTS

5 015
KAY-FRIES CHEMICALS, INC.

West Haversirow, New York
FORMALDEHYDE, INTERMEDIATES, PLASTICIZERS,
AROMATICS
17
CHARLES TENNANT & CO. (CANADA), LTD.
137 Wellington Street, West, Toronto 1
DISTRIBUTORS OF CHEMICALS AND ALLIED PRODUCTS

EACH OF THESE COMPANIES TRADES AS A SEPARATE UNIT
The Tennant Group is represented by well introduced agents throughout the World.

American-British Chemical Supplies, ine

180 MADISON AVENUE, NEW YORK CITY

Telephone—AShland 4-2265

Cable Address—Bisulphide, New York City

MANUFACTURERS — IMPORTERS — EXPORTERS
“SINCE 1797

Write for a copy of the Tennant Book

1L
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ﬁ How The Dow Chemical Company Uses
the RCA Hectron Microscope

ID.
v, .|
X, C0LOUR BRINT)

LTD.
Belfest
LL PARTITION 3y i St
TS MAGNESTUMT T
jLERS' L. Polystyrene-silica method of reproducing surface contours into thin films.
"euT,SD:R“LlOSOTE (1) The surface to be studied is molded in polystyrene at 160 deg. C.

and under 1500-2000 1b./in’ pressure. (2) The original surface is sepa-
arated from the molding mechanically, if possible, or by dissolving away
SUPPL{ES’ Il the specimen with the appropriate reagent, if necessary. (3) Quartz is
bre, Liverpee | evaporated onto the molding in a vacuum chamber to yield an amorphous
S' MERCEANTS in ~ silica replica of a thickness of about 200A. (4) The surface of the mold-
S ing is scored into Ys-inch squares and then immersed in a dish of ethyl
bromide containing 10 percent benzene. In a few minutes the silica

LD squares are released, whereupon they are transferred into a rinse con-
s, ST sisting of ethyl bromide containing a few percent of iso-amyl alcohol.
i 0”_' mou oLy They are picked up on standard specimen screens, blotted on filter paper,
URE CARBNISM  and are ready for examination.

T C0, LTD.

g, Gy, 11 BVIOUSLY, the tremendous magnifications and extraordinary resolu-

TR tion obtainable with the RCA Electron Microscope can be very
elpful to the study and improvement of many industrial materials,

ﬁTCAL SUBPLES roducts and processes, now imperfect.

w \mli  Even surface studies of electronically opaque bodies—metals, minerals,

LD PO [a6es, ete.—can be conducted with excellent results via electron micro-
copy utilizing appropriate techniques.

MICALS, INC
MICALS One of the most successful of these techniques is the polystyrene-

;i)ﬁ\‘;!;,w;uwﬂflﬁilica, surface-replica method, used by Heidenreich and Peck in the labora-
TI0S ories of The Dow Chemical Company. By this method, described else-

/here in this advertisement, replicas having thicknesses as low as 0.01
.C0, (Q\NADA).L-hicrons can be made, reproducing with extreme fidelity the characteris-
s, Tk L _fcs of the surfaces to be studied. Electron micrographs of such replicas
5 AND AL P01 important information previously unknown and inaccessible.

Several such micrographs are published herewith by courtesy of The'
JiA NE dow Chemical Company.
the Forld

In many other industrial companies and institutions, RCA Electron
Aicroscopes are disclosing new data of great scientific and commercial
. :alue. RCA specialists are ready, at all times, to advise regarding the poten-
)phes’hxal value of the RCA Electron Microscope in any suggested application.

BUY MORE WAR BONDS

RADIO CORPORATION OF AMERICA

RCA VICTOR DIVISION « CAMDEN, N. J.

In Canada, RCA VICTOR COMPANY LIMITED, Montreal

e
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A section of the new Celanese Chemical plant at Chem-
cel, near Bishop, Texas. In the foreground are large
butane and propane storage tanks, and in background,
fractionating towers used in the processing of various
chemicals, among them, acetic acid, acetic anhydride,
methanol and formaldehyde.

CELANESE CORPORATION OF AMER/]CAHM

396




Where practical research -

is governed by the end use

I'HE NEw Celanese chemical plant, now in operation
it Chemecel near Bishop, Texas, greatly enlarges the

roduction facilities for Celanese organic chemi-

of this phase of Celanese operations and the re-

earch responsible for its development.

. This new plant is located near major sources of

Iy
o TN ETi'dt"ﬁ"atux'al gas. From it will come an

2 -“'-mportant list of organic chemi-
als for industrial uses: lacquers,
lasticizers, resins, adhesives, sol-

ents, cleaners, paints, drugs, rub-

'er, preservatives, plastics . . .

PLASTICIZERS

ORGANIC PHOSPHATES

Especially noteworthy are facilities for producing
such important chemicals as acetaldehyde, acetic
acid, acetic anhydride, acetone, formaldehyde, me-

thanol and butadiene.

The contribution of synthetics to industrial proc-
esses has greatest practical effectiveness when end
uses are known and objectives anticipated. That is
why the Celanese research staff welcomes inquiries
in terms of specific objectives.
Celanese Chemical Corporation,
a division of Celanese Corporatiox
of America, 180 Madison Avenue,
New York 16, N. Y.

#Reg. U. S. Pat. C=

LUBRICANT ADDITIVES

,i INTERMEDIATES

DYESTUFFS

(EXTILES -

ptember, 1945

X e
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PLASTICS
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HEMICALS
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Better Wrappings—thanks to C. P. glycerine. Because it is non-
toxic, it is safe to use in making transparent wrappings that come
in contact with foods, such as cakes, candies, breads, etec.

Better Paints — thanks to glycerine, an important ingredient in
the manufacture of alkyd resins, used for making tough, long-
lasting protective coatings. Nothing takes the place of glycerine.

398

Better Cosmetics — thanks to soothing C. P. glycerine, which
helps to keep skin soft and smooth. Think of glycerine, now freely
available, when you plan new products. Use it — and be sure!

Better Foods—thanks to glycerine. C. P. glycerine, a prod
of nature, is a food itself. That’s why it’s so beneficial and
to use in beverages, candies, flavorings, other food product

Why Glycerine is a
- Superior Humectant:
LOW VAPOR PRESSURE {{ If

MANY materials and products are required to remain soft
and pliable—not dry out through loss of moisture. Tobace,
adhesives, and dentifrices are just a few examples of this,
Humectants (hygroscopic, water-attracting agents) are usel
to retain and preserve these qualities, by holding moisture,
and also to add their own plasticizing action.

One of the most important properties needed in a humectant
is resistance to evaporation — low vapor pressure. That is an
outstanding characteristic of glycerine, which, together with ifs f/ /(( :
other properties, is the reason why glycerine is such a superiot il A8
humectant, and why it is used by so many manufacturers,

The following table shows the vapor pressures (in millimeters M’”/M(ﬁﬂ/{(‘
of mercury) of glycerine and some other humectants at 30°C :

Glycerine Humectant *A”>  Humectant “B”’ Humectant €’
0.0005 0.16 0.009 0.32

This low vapor pressure of glycerine means that it will “sta
put.” It means that the composition of the material in whicl:
glycerine is used will remain substantially the same over loifg=>
periods of time. It means satisfaction to consumer buyess /g///

U

Low vapor pressure, high viscosity, non-toxicity, high solvent
power, compatibility, and other valuable properties, pls
economy, make glycerine a superior humectant. Use glycerin®
which is now freely available for the production of civilial
goods. Glycerine Producers’ Association, 295 Madison Avenus,
New York 17, N. Y., Dept. N-6.

Better Pharmaceuticals — thanks to C. P. glycerine, the i

and tested ingredient, proved through generations of use. Use crystil
clear glycerine in the formulation of your products—and be surt)

1
[ustrie il

ot




malm PHENQXY ALIPHATIC ACIDS

, Plant Growth Control Regulators

!—dbmphmxyneotic Acid
4-Chlorophenoxyscetic Acid
# 2,4-Dichlorophenoxyacstic Acid
# 2,4,5-Trichlorophenoxyscetic Acid
2,4,6-Trichlorophenoxyacetic Asid
slpha (2-Chlorophenexy) proplopic Acid

151
ot

ﬂam the Deoee ﬂ%a@y i % Q%ecm/ Cloemicals

"Ry Halogenated Phenovy Aliphatic Acids

Plarl Groeelle
elrol Regrlalons

These six chlorinated phenoxy aliphatic
acids are horticultural chemicals of
unusual interest. They are already
attracting wide attention as weed killers and plant growth con-
trol regulators.

Two members of the group . . . 2,4-Dichlorophenoxyacetic Acid
and 2,4, 5-Trichlorophenoxyacetic Acid. .. are very efficient weed
killers, capable of destroying many common weeds while leaving
grass unharmed. All six chemicals are plant growth control
agents. Certain of these are adapted for use in stimulating root
growth on cuttings, setting fruit on tomato vines, preventing drop
of apples and pears, and speeding ripening of bananas.

Dow’s access to necessary raw materials underlies its position

v J‘ff'”UE as basic producer of this group of chemicals.

gO[U

THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN

New York .a_Roston. s Philadelohin.a.Mlashinaton e Cleveland e Detroit « Chicago s St. Louis

e 3 3% ]

-

Now available from the basic producer

All six of these interesting com-
pounds are available from Dow.
Samples will gladly be supplied
for investigational purposes. Your
inquiries are invited.




70%0«%4“"4 business

calls for planning with

HARDESTY

. . Today

Yes, those easy-going, order-taking days
are over — the competitive race is on!
And if you are a consumer of fatty acids or
related products, this means that to get
your share of postwar profits you must
have ready access to a dependable source

of materials of controlled quality and

purity.

Well — throughout the war, HARDESTY’s
research chemists were patiently creating
new materials . . . materials of such revo-

lutionary character that they will replace,

at less cost, many of the prime materials
HARDESTY has no

reconversion problem and our “stepped-up”

formerly imported.

production and improved manufacturing
facilities are your assurance of top quality,
specially-processed products when you —

and your customers — need them most.

Why not talk your problems over with us.
We'll be glad to show you how we can
help you step up quality, cut down costs

. win consumer acceptance in a highly

competitive market!

GLYCERINE PITCH WHITE OLEINE
ANIMAL AND VEGETABLE DISTILLED FATTY ACIDS

STEARIC ACID RED OIL
HYDROGENATED FATTY ACIDS

e

W.C. HARDESTY CO.

41 EAST 42nd STREET « NEW YORK 17, N.Y.
FACTORIES: DOVER, OHIO + LOS ANGELES, CALIF. - TORONTO, CANADA
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IACETONE ALCOHOL

Diacetone Alcohol is miscible in all propor-
tions with water ... with most organic sol- G
\ vents. Because of its high boiling point and cH,- C -C Hz C.: HQ
slow evaporation rate it is generally used CH
as an active slow-drying solvent. <)
' Molecular Weight \l6.le
: SPECIFICATIONS
As a solvent, Diacetone
bl 3 : 2 Specific Gravxty 20°/20° C. . . . 0.938 to 0.941
' ends readily with ni- Color iR . Maximum 25 platinum cobalt
trocellulose and cellulose E (Hazen) standard
acetate in lacquer and Water. . . . . No turbidity when one volume
G 5 is mixed with 19 volumes of
thinner Preparatlons 5 i 60° Bé. gasoline at 20° C.
where it contributes Acidity (other than
‘ blush resistance. Gener- carbon dioxide) . . Maximum 0.01% calculated
& materials 2 = as acetic acid ‘
ally speaking, it is also a Distillation Range . Distillation range is not in- “
Y has no good solvent for natural cluded in our specification
. for diacetone alcohol because
tepped-up" resins and gums. it is no. indication of purity.
Diacetone alcohol slowly re-
nufacturing " verts to acetone when dis-
tilled at atmospheric pres-
top quality, sure. But it can be readily
Di t . d e distilled at reduced pressure
then you— 1ac.e On_e 1s use a_s an 1n- without appreciable decom-
l gredient in hydraulic brake position if temperature is
m most id—u - S maintained below 120° C.
Alsenine Ly s ol Water Solubility . Miscible with distilled water in ,
tion with castor oil with all proportions without turbidity |
! which it is completely mis- Weight . . 7.83 Ibs. per gal. at 20° C. (approx.)
ver with is. ; s
cible, has a minimum effect
how we cn upon rubber parts in the PHYSICAL PROPERTIES
brake system, high boilin Several of the physical properties of diacetone alco-
WA , g g
 down Costs point, low vapor hol are given in the follog/ing table:
A : Specific Gravity 20°/4° C. . S 0.9382
e i 2 b @ Ealen, B0 e Boiling Point . . . . . . 166° C. (approx.)
freezing point. N lGoEl Eoath B b o s B Ol ol
Viscosity at — 1.8° C. . 7.8 centnstokes
— 2 TSC 8.1
—15.0° C. . 153 &
e —30.9° C. . A30GE
: : . —42.7° C. . 128 %
5 Diacetone is a satis- —_495° C. . 208 "
factory vehicle for (super cooled hquxd)
organic fungicides Flash Point, Tag Open Cup . . . 5 S T
d d TagClosedCup.. . . . . 138 F.
=) ecfelele TeiEEInge Vapor Pressureat 0°C. . . . . 0.14mm.Hg.
tives for the impreg- 105G s o Ba0i36r s
nation of fence posts Y 25 8 ST s S A
and :iN(ZOd to b_e, Cxs J \“z‘ Mil, L:‘f{ " Refractive Index, N%) EaEELE L0 113230
POSE o conditions S Coefficient of Expansion . . . 0000533 per °F.
of decay. Solubility . . Miscible in all proportions with
water. Miscible with hydrocarbons.
Azeotropic Data: Diacetone alcohol forms a con-
stant boiling mixture with water. This mixture boils
at 99.8° C. and contains approximately 12.7% by
Inquiries about possible use of Diacetone plophtiofidizcetontiuleol oF
in your processes are welcomed For further properties and uses communi-
cate with either of the addresses below
/
SHE I l CH E M l C l bivision of SHELL UNION OIL CORPORATION
'. 100 BUSH ST., SAN FRANCISCO 6, CALIFORNIA

R.W.GREEFF & CO. Eastern Sales Agent 10 ROCKEFELLER PLAZA, NEW YORK 20.. TRIBUNE TOWER, CHICAGO I

//k*ptember, 1945
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Avoid Moisture Damage
in Over-Seas Packages

Simply put a few small bags ot Jay Cee
Silica Gel, like the ones above, inside your
container . . . wrap or seal tightly . . . and
ship over-seas without fear of damage from
“in-the-package” moisture. Jay Cee Silica
Gel is an ideal drying agent . . . has amaz-
ing power to absorb atmospheric moisture.
Thus the air inside of containers is kept
absolutely dry and delicate metal parts are
protected from rust and corrosion.

Jay Cee Silica Gel is also used in pack-

ages of foods, fabrics, chemicals, and other
products. Moreover, it has wide application
in the air conditioning, refrigeration, and
chemical industries. Jay Cee Silica Gel is
clear white; passes a rigid section test; meets
exacting Government specifications; is strict-
ly a quality product.

JOBBERS WANTED — There are excellent
opportunities for jobbers to build profitable
business on Jay Cee Silica Gel in a few
territories. Write for details.

JOLIET CHEMICALS, LTD., INDUSTRY AVENUE, JOLIET, ILLINOIS

SILICA GEL
A superion detydnant

Chemical Industritfyy,

CICINICR] 1

mSEU
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? Columbia Research Laboratories

Report

RESEARCH = .

Vinyl-Type
Polymerization

1ge

UTADIENE MONOXIDE reacts with acids can undergo vinyl-type polymerization to give an

es and acid anhydrides to produce mono- and di- insoluble, cross-linked resin.
| esters. These reactions are of interest because of the 5
potentials indicated in vinyl-type polymerization. Technical Data and Samples

Monoacetate of Erythrol can also be produced by Butadiene Monoxide [(3,4-Epoxy-1-butene)

icals cnd OW heating a mixture of potassium acetate, acetic acid (Vinylethylene Oxide)] is a colorless, relatively
wide opplicet and Butadiene Monochlorohydrin (available as an volatile, liquid organic compound possessing both
frigeration, ¥ 80% solution). The reaction produces the second- carbqg to carbglgh un}slaturathn. andf a?}. alpha-
o Silica Gel¥ ary alcohol and some Erythryl Diacetate. epoxide group.s e CUARMEIHCE J0balss comy
e : pound render it useful in diverse organic processes
ection es 1% Erythryl Diacetate can be obtained in yields in addition to the production of polymerizable
ﬁmﬁons;isshlﬁ' up to 90% by refluxing Butadiene Monoxide with alkyd resins and unsaturated alcohol ethers and
acetic anhydride in the presence of strong acid esters.
s cataly§ts. Ferric chloride or titaniumAtetrachIoride Important potentials are suggested for a variety
e Q1€ exc‘ 3 are suitable; sulfuric acid or boron trifluoride tend of other organic chemical products and ‘phar-
, puld pwﬁfﬂb‘ to give higher-boiling tarry by-products. maceuticals.
q Gelin i Phthalic anhydride reacts with Butadiene Mon- A Technical Bulletin reporting various reactions
' oxide in the presence of a trace of phthalic acid to of Butadiene Monoxide is available on request.
d form alkyd-type resins; the use of metallic sodium Samples also may be obtained for experimental
as a basic catalyst gives a superior product which purposes in your laboratory.

) 6

2 CHEMICALS

g3 CHEI

;ﬂ COLUMBI
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TTSBURGH PLATE GLASS COMPANY + COLUMBIA CHEMICAL DIVISION
GRANT BUILDING, PITTSBURGH 19, PENNSYLVANIA

cago + Boston . St Louis « Pittsburgh « New York « Cincinnati + Cleveland . Philadelphia . Minneapolis « Charlotte - San Francisco
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é EVERY LABORATORY SHOU
HAVE A COPY *:

OF STANDARD a«s TEST
SOLUTIONS

0 PIOCC
i' fidefa0
i [t
| infil
il
| §
Ee¢A VOLUMETRIC STANDIR
No, 45+
1 SODIUM HYD‘ROXWE All the standard and test solutions regularly pr
i N/ I Solution pared in Eimer and Amend’s laboratories are de
E ol S*"t’&i‘i’,‘?? ppﬂass'umAc'd e scribed in the new booklet shown above. The list is'
Equivalence: 40.00 mg. NaOH /ml. but a small portion of the hundreds of solutio
7 T’Wf;f o f_‘ tif‘;.’fz {f‘”‘?""lf,’"wm which are prepared and standardized; it include
na-pointl wi isher |itrimeter.
| however, those solutions which laboratories gener y

e — ally obtain to save time and insure greater accurac
EIMER AND AMEN

| 3  Manufacturing Chemists s

1 635 Greenwich St., New York, N. Y., U5
b o Biadihelcsbed

,

}

Eimer and Amend’s solutions are accurately pif il

pared and very carefully standardized by means% i

the latest approved methods and electronic insti

ments. The Volumetric Standards are guaranteed tﬂ! 9%
)

: - Also Distributed b gk
R Scientifc Go,, 717 Forbes. St. Pittsburgh i 15

be within = 0.05% of the normality stated on eafy ¥
label. w

If your laboratory has not received “Eimer and
Amend Standard and Test Solutions,” write for @

, [ree copy today.

'J
{ Manufacturers—Distributors

FISHER SCIENTIFICCO. ¢ EIMER ano AMEN]

717 Forbes St., Pittsburgh (19), Pa.
2109 Locust St., St. Louis (3), Mo.

OO0 Greenwich and Morton Streets
New York (I4), New York

Headquarters for Laboratory Supplies ;
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M EABRICS

Because of the variety of problems found in filtra-

| tion processes, it has been necessary to develop a
wide range of fabrics suitable for use as filter septa.
Variations in types of filters, the range of pressures
in filter presses, problems in viscosity and in the
filtration of corrosive liquors, require filter fabrics

W{ suited to the particular problem.

B o

VIN-28 CHAIN CLOTH

We offer not only a variety of standard cotton con-
structions such as sheetings, drills, twills, and ducks,

but also offer synthetic fiber fabrics of VINYON¥,

solutions requ

i's [aboratork

s which are resistant to mineral acids and strong

» hundreds

i alkalis. Our engineers can help you to determine
hich labore the conditions under which such fabrics should be

insure greatt il

specified.
@

tions are &g

dized IR ; : ; S
and The synthetic fibre fabrics have certain heat limita-

ds and et g
dards are 8 tions and are madein a limited range of constructions.
ify Statel
normaliy §¥
v F-10 FILTER TWILL ®
J°T In writing, please give information regarding the

nof receivéd =

i

nature of fluid to be filtered, type of filter machine

1 Solufions

BUY MORE WAR BONDS used, pressure and temperature, etc.

Reg. Trade Mark C. & C. C. C.

'DAM[ WELLINGTON SEARS COMPANY

o 65 WORTH STREET . . . . . NEW YORK 13, N. Y.

() Ne¥ !
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ArTER JAPAN — what? Many ask, “What
about post-war conditions in the chemical
field?” Badger people get around. We see and

hear a lot. Favorable reshaping of the eco-

. nomic world presages a future of unprece-

dented peacetime greatness for American
interests . . . in scope of products, and in both
foreign and domestic marketing.

Plainly, the view is rose-tinted — PROVIDED
the industry does not relax on the assumption
that the war has crowded into five years at
least two decades of normal research and
development. Working through several gen-
erations of chemical-product discoveries and
advancements in process engineering, Badger
has seen the truth of the axiom “There is

always a better way.”

ROSE-

COLORE

We ourselves have contributed to
important process improvements — con
ing many a mew process through the
plant stage and designing the equipme
plant for successful commercial prodll i

To keep pace with the inevitable i
developments in the chemical fields, stilld
changes—in standards, methods, process
equipment — will be needed.

ready to help

responsible concern in the chemical, F

chemical or petroleum-mﬁning industy!
f 1 ] ,

mgamzcd to apply B‘mg” s vast accuiiil

o'f experience toward T'L‘ﬁtting today’s

ties to meet tOmorrow’s

We are ready

5 requirements=
OPPOI‘tLlnltIGS.




nd FAR-SIGHTED

0 L0

selves have cont!

o [mpIOVeD

nt eSS

new process il
new pr

Jeum-Tefin}

; 7)['5135'30
e Bad @Y % SONS CoO., Est. 1841 - BOSTON 14
«-'~‘”‘”“] [eﬁmn; NEW YORK e PHILADELPHIA e SAN FRANCISCO e LONDON
morrow s Teqult

PROCESS ENGINEERS AND CONSTRUCTORS FOR THE CHEMICAL, PETRO-CHEMICAL AND PETROLEUM INDUSTRIES

ab: =
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Crystal Craft—in sugar |
... and other chemical processes

AVE you ever watched the operator of a vacuum ors, and colors, improves the melting point of

pan in a sugar factory? By experience, he crystals and results in higher purity, removes bodies
can take a sample from the “proof stick”, smear it that inhibit crystal growth, thereby giving per-
on a glass plate, and decide whether the “strike” fectly formed crystals, and in some cases results
is ready to be dropped. There are several factors in higher crystal yields.

that enter into his decision; namely, — degree of
Nuchar Activated Carbon’s tremendous surface

saturation, uniformity of crystal size, texture of
area and adsorption powers speak in its favor, and

the crystals, brix, etc. Literally speaking, he has
“Crystal Craft”. are responsible for its wide acceptance in many

i chemical processes.
Yet, behind the scenes, another master tool is

at work. Nuchar Activated Carbon is a most Try adsorption methods of purification and you'll
effective and dependable means of purifying by step up production at a marked saving. Write for

adsorption. Nuchar removes unwanted odors, flav- your sample of Nuchar Activated Carbon now.

. Nuchar Activated Carbons * Abietic Acid * Snow Top Precipitated Calcium Carbonate * Liquid Caustic Soda * Chlorint
Indulin (Lignin) * Ligro Crude Tall Oil * Indusoil Distilled Tall Oil * Tall Oil Pitch * Sulphate Wood Turpentint

5% e R R
) INDUSTRIAL CHEMICAL SALES

DIVISION WEST VIRGINIA PULP AND PAPER COMPANY

230 PARK AVENUE 35 E. WACKER DRIVE ©i. 748 PUBLIC LEDGER BLDG. 844 LEADER BLDGN
NEW YORK 17, N.Y. CHICAGO 1,1LLINOIS SPHILADELEHIA S, B4 CLEVELAND 14, OHION
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Porocel is one of the many guards keeping strict watch
over the production of high-grade fighting materials for
our armed forces both at home and abroad. Sabotage of
refining operations by the activities of foreign matter is
unlikely when Porocel is on the job.

Porocel is doing guard duty in HF Alkylation Plants

o melfing ol R throughout the world. Unwanted reaction products are
uriy, s 5 effectively eliminated from the alkylate simply by passing
thereby i the alkylated mixture through beds of this activated
1 some it 1 bauxite adsorbent.

The potential services of Porocel are many and varied.

[,
"emendoll; Su Through the direct methods of adsorption or catalytic
e :
sk 5 action, Porocel can frequently safeguard the quality of the
Ik
acceptan ! product by preventing the passage of objectionable mate-

rials. Water, alkyl fluorides, polymerization tars, sulfur
it compounds, acidic bodies, objectionable color and odor

i : i .
P““hcatloﬂ anr are some of the impurities which can be removed at low

of s
cnvaféd Ca

cost with Porocel.

W:ie to Attapulgus Clay Company (Exclusive Sales

llt5”d‘1
”;fl:’: ol Agent), 260 South Broad Street, Philadelphia 1, Penna.
,coM;b o R ° c E L CORPORATION ¢ Bauxite Adsorbents and Catalysts
o LEAD)

aEVELAND’ c;tember, 1945
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PFIZER
QUALITY

410

PRIZER.

| f/”fmc%tmmy Chemists Jince G

“im

* Vast as.our oyerseas vitamin shipments have been all along, still larger requirements

in the United Sléies are being met. While America lends a helping hand in European
rehabilitation, our own food processors and ethical pharmaceutical manufacturers
are getting what they need.

The major share of an immense American vitamin production is consumed in this
country. This parallels another fact; the entire lend-lease shipments for 1944 were
only six percent of a total American supply 35 percent greater than pre-war averages.

We at Chas. Pfizer & Co., are high on the list of American producers of riboflavin
and ascorbic acid for domestic as well as overseas use. While not permitting ourselves
1o relax on the quantities needed today, we are also avoiding any relaxation on quality.

Uncompromising insistence on quality-first has been a foundation of Pfizer’s service
to industry and medicine since 1849. While we have pioneered as manufacturing
chemists from the beginning of our company’s life, our staff now includes biological

engineers, pioneers of today. Chas. Pfizer & Co., Inc., 81 Maiden Lane, New York s

N. Y.; 444 West Grand Avenue, Chicago 10, Illinois.

Chemical
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General Ceramics

PRESCRIPTION

| FOR

PROCESSING

at Higher Temperature

is Armored Stoneware Kettles Complete With Agitator

larger require
g hand in Eurga

tical| manufac

“CHEMICAL Stoneware has the corrosion resistance
1ecessary to withstand the complex reactions used in
mminodern processing plants. To utilize this material of
wweonstruction, which is not only corrosion resistant but
JORROSION PROOF, in operations which call for a high
_esistance to thermal shock and mechanical abuse,
el 3eneral Ceramics has designed the Armored Kettle
pemitiz® [ lustrated.

aminoe®  This piece of equipment consists of a stoneware boil-
ng kettle, manufactured of a body that has a high
hermal shock resistance, mounted in a steel shell which
10t only serves as a support but also protects the appara-
ov ‘mdudﬁ‘v‘”’@’:us from mechanical abuse. The head, also made of a
o Lt e 1

menls

han prewar AT

on of Phazr ™

rol 33 0 futd

GENERAL CERAMICS
)

Al
STEATITE CORPORATION

heat resistant body, is secured to the kettle body by
means of a cemented-on steel flange. The outlets are
equipped with standard A.S.A. flanges. The drive is a
gear head motor direct connected to a stoneware agita-
tor and the entire assembly is heated with a tantalum
coil.

This piece of apparatus is a typical example of how
General Ceramics can take the load of designing and
purchasing from your organization and supply you with
a complete installation “ready to operate” upon receipt
of your specifications.

Your inquiries on this piece of equipment or any
other special processing apparatus are invited.

BUFFALO: 610 Jackson Bldg.
LOS ANGELES: 415 So. Central Ave. * NEW YORK: 30 Broad Street

CHICAGO: 20 N. Wacker Drive
PORTLAND: 3019 N.E. 26th Ave.
SEATTLE: 1411 Fourth Ave. * SAN FRANCISCO: 598 Monadnock Bldg. * SPOKANE: 3219 Willington Pl.

TACOMA: 702 Tacoma Bldg. * MONTREAL: Canada Cement Bldg.
TORONTO: Richardson Agencies, Ltd., 454 King St., West
VANCOUVER, B.C.: Willard Equipment Ltd., 860 Beach Ave.

Geneml

Cemmics
AND STEATITE CORP.

[ saas cations of ceramic products.

jonical IVeptember 1945 3L

In addition to the manufacturing facilities of the Chemical Equipment Division those of the Insulator
Division are also available for handling ceramic problems in all branches of industry. General
| Ceramics & Steatite Corporation is therefore able to offer service covering all industrial appli-

CHEMICAL EQUIPMENT

DIVISION
_ KERSBEY, NEW JERSEY

& 8097




ENERAL AMERJ/

WE HAVE FACILITIES AND EXPERIENCE| HEL

— e\

l
LOUISVILLE ROTARY DRYERS i ESE

Louisville Rotary Dryers are merely one of the
famous process equipment lines manufactured
and sold by General American. Types include
every sort of rotary dryer, for every use from
1 foods and pharmaceuticals to salt and sand.
| Write for Bulletin No. 52 describing design and
construction, Bulletin No. 53 describing the

Steam-Tube type, or Bulletin No. 54 describing

the Counter-Current and Parallel-Current Direct

‘ Heat types —or for any information you may

want about rotary dryers, evaporators, drum

dryers, filters, mixers, etc.

| CONKEY FILTERS, CONKEY EVAPORATORS, TURBO-MIXERS, PETERSON SYNCRO-DRUM FILTERS, GENERA Wi al §
AMERICAN HYDROSEPARATORS, GENERAL AMERICAN CLASSIFIERS, GENERAL AMERICAN KILNS, AMERICH
DRUM DRYERS, REICH PROCESSES, LOUISVILLE ROTARY COOLERS, LOUISVILLE ROLLER PRESSES AND SCREEH i o
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fiiTo HELP SOLVE YOUR PROBLEMS

RESSURE VESSELS, STORAGE TANKS, WELDMENTS, ABSORBERS, ACCUMULATORS, AIR RECEIVERS,
AUTOCLAVES, CREOSOTING CYLIN-

DERS, MIXING KETTLES, KILNS,
PENSTOCKS, SCRUBBERS, STILLS,
TOWERS, VACUUM VES-
SELS, ETC.

The Plate and Welding Division at Sharon, Pa., is thoroughly equipped to fabricate every sort of plate-
heat-treating and

M FITE
oA KA
 PESSE I

work from any metal, by either riveting or welding. Facilities include complete X-ray,

stress-relieving equipment, and an experienced Erection Department for foreign and domestic work.

PORTATION CORPORATION

sl PLATE AND WELDING DIVISION
J

B L13b Graybar Building, New York 17, New York

[ 50

nert hlcago, Sharon, Louisville, Cleveland, Pittsburgh, St. Louis, Salt Lake City, San Francisco,
0 Sl ampa, Washington, D. s

Jharon, Pennsylvania, and Louisville, Kentucky
'
eptember, 1945
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LANOLIy

ALK about Lanolin to the average drug store

customer, and what’s the reaction? SPLENDID!!

While most folks believe Lanolin adds something
to a product, our researchers can prove that the use of
Nimco Brand Lanolin will result in a betfer product

. . . a product with a talking point . . . with

extra sales appeal.

If you haven’t studied the potent possibilities

of product improvement available through the use
Nimco Brand Lanolin, this is the time to begin yg

experiments.

The facilities and the know-how that have made

i

and Degras are available to you, ,,‘\

/"1.

together with samples, should youlli”

Malmstrom America’s Largest Supplier of Lanolin}

prefer to conduct your own tes

LOWEST ODOR VOLUMI
2. GREATER UNIFORMITI]
3. BETTER COLOR QUALIM
4. SMOOTHER TEXTURE
5. FINER BODY CONSISTENCY

14710MBARDY ‘srasn

414
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Typical Records . « «

Chlorine Car PPGX 217—
'42 miles in delivering to eight different industries
within 118 days.

WL Chlorine Car PPGX 223—
i Nﬂ 8,639 miles in 98 days, also to 8 industries.

e UNIRON ‘Caustic Car GATX 32934—
R oull,MS miles in 140 days, 14 different industries.
1L

Caustic Car GATX 32941—
” ”}026 miles, delivering to 18 industries in 140 days.

COLUMBI

GRANT BUILDING,
ﬂtﬂﬂo + Boston * St Louis * Pittsburgh * New York ¢ Cincinnati * Cleveland * Philadelphia Minneapolis * Charlotte *

Official U.S. Navy Photograph

olumbla keeps its ﬂeets of Chlorine and Caustic Cars

2w Agrrows

One of the highly important factors in our Navy's successes has been the main-
tenance of the various fleets at sea for an extraordinarily high percentage of time.
Officers fly back to bases in advance of their fleet’s return, for example, to assemble
supplies for immediate loading.

Columbia, too, speeds the turnaround of its fleets of special cars. Inspection,
reconditioning and loading are handled with all possible dispatch in order to
increase the productivity of every car.

Customers and carriers have co-operated in speeding turnarounds and rolling
up the miles for a most impressive record for these fleets. This continued team-
work, especially while demands on transportation facilities remain high, will be
repaid in the delivery of greater volumes of these essential war supplies.

,L HEMICALS
‘ﬂtmm@“
TTSBURGH PLATE GLASS "COMPANY -

COLUMBIA CHEMICAL DIVISION

PITTSBURGH 19, PENNSYLVANIA

San Francisco

27

' Soda Ash ¢ Caustic Soda * Sodium Bicarbonate * Liquid Chlorine * Silene EF (Hydrated Calcium Silicate) * Calcium Chloride * Soda Briquettes

Modified Sodas * Caustic Ash * Phosflake * Calcene T(Precipitated Calcium Carbonate) *

:ptember, 1945
Chemical In

Calcium Hypochlorite




WORLD’'S LARGEST PRODUCER OF SYNTHETIC RESINS

for your top-flight
surface coatings

BECKOSOLY

PHENOLATED ALKYDS

i For many years RCI phenolated alkyds have shown dry. No. 1 is especially recommended for automotivé
their value as basic resins in the production of sur- finishes, brush or spray. . .. No. 1316 is articularly
face coatings high in resistance to abrasion and free adapted to lacquer formulae . . . and NS 1326 wil} |
from water spotting. Automotive finishes are particu- be found perfectly suited to Spr&y ap ].j_c‘aﬁon Gel ™
larly satisfactory when these Beckosols are used as detailed information on these popular pmducts-hom
a reinforcing agent—for the result is a hard through the Sales Department at Detroit. 5

o

i, Gty
i

NO. 1 =

NO. 1316 ———>

NO. 1326 ——>

o)

#== REICHHOLD CHEMICALS, ING{"

General Offices and Main Plant, Detroit 20, Michigan

New York s Elizabeth, New Jersey e South San Francisco, California e Tuscaloosa, Alabama s Liverpool, England Syd Australid
d * Sydney, Aus!
INDUSTRIAL PLASTICS ) INDUSTRIAL CuemicAll

Saturday Evenings af 8:30 (E.W.T.)
You Will Enjoy RCI's
““Symphony of the Americas™
Via Mutual Network Stations

Other Plants: Brooklyn,
SYNTHETIC RESINS ] CHEMICAL COLORS °

Chaminal »
dustl

416
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ARBON, in all fgrms, volatilizes without melting at temperatures
far above thosefencountered in commercial operations.

The use of largdcarbon blocks for blast furnace linings is an excel-
lent example of ¢Arbon’s extraordinary ability to retain its shape—and
strength under Pressure—at white hot temperatures. In addition, it is
highly resistan} to chemical attack by the most corrosive slags. Hence it

BAR OF WHAT? has become the preferred material for many high temperature applica-
P bon. Grabhite or tions in the gnetallurgical and electrochemical fields.
! s Graphitg's very low coefficient of thermal expansion—.0000015 per °F

“parbate’” materials, of course! b :
—explainsywhy some graphite molds for ferrous and non-ferrous metals

withstand several thousand pours without longitudinal or cross-sectional
change.,Graphite electronic tube components, at temperatures far ex-
ceedind operational requirements, maintain an unmatched degree of
dimegSional stability.

rthermore, “National”” Carbon and Graphite are available as porous
maérials or in the form of “Karbate” impervious products for the chemi-

Corrosion Resistant

High or Low
Heat Transfer

) Resistant to
ded forc;'e'mul Saotk caf industries. We invite your inquiries on the many applications and
(2 - o . . . . .
? 1916 i5 2 Easy to llstallations of these highly versatile materials of construction.
0. | Fabricate
0 and ch‘ ‘ lThe words “National”’ and “Karbate’ are registered trade-marks of National Carbon Company, Inc.
oray apphCﬂ[‘ Electrical
: rodl Conductivity £
opular P

; No Deformation
at High Temperature

l l S ” Not Wet by
J/ Molten Metal

’ Wﬂ’;gau

:A.r—yJ o Sydne]

g™

ik CHEN

pemical IndL’Eptemb"' 1S
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ARSENAL OF
“MERCIFUL MUNITIONS"

As a manufacturer of fine chemi- § v
cals for the professions and in- i
dustry, Merck & Co., Inc. has
contributed to the war effort by
supplying vast quantities of vital
drugs and chemicals to our Armed
Forces and to those of our Allies,
as well as providing adequate sup-
plies of these products for civilian
use. Penicillin, Atabrine, “DDT,”
sulfa-drugs, anesthetics, vitamins,
and many other products which
are urgently needed to heal
wounds, relieve pain, prevent in-

|
i

i
l fection, and combat disease . . . & oy has
» \ these are the “merciful munitions” = L. botm
‘ which Merck has been sending in E)
ever-increasing volume to our Mw}aﬁ
Army and Navy, the Red Cross, ¥ eonomic
and for Lend-Lease since the be- ‘-" boatand
ginning of the war. In recognition
of this achievement, the Army- oot .
Navy ‘“‘E”’ has been awarded to § ;'H MRSER
Merck workers for the fourth time. . (8
el box
Wil |
il commo
.! fiements
_ o ko
MERCK SULFONAMIDES e
, tection o
SULFANILAMIDE < SULFAPYRIDINE <+ SULFATHIAZOLE 1 s
4
| huey
These “merciful munitions”—  THIS GROUP OF SULFONAMIDES IS EFFECTIVE AGAINST INFECTIONS PRODUCED A"
in the development and pro- o S
H Ivti o . - ) . il o
B i = (. emolytic Streptococci - Friedlander’s Bacilli - Pneumococty :nhb, d
Inc. has been privileged to play Gonococci - Staphylococci - Meningococci - Escherichia Coli | m‘;wg
| on

an important réle—have ren- ‘
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E;m  The war has taught us a great many:
;| things about materials handling that
meww - will be translated into more effective
Red C““ . and economical shipping by train,
"~ truck, boat and air— for domestlc or

.| export trade. .

f SIGNODE SERVICE covers the field
" from light box strapping to palletized
~or bundled loads of heavy steel.
k : Each commodity has it's own
~# requirements for proper packing.
These we know, and pass on to man-
‘ufacturers in the form of low product
E S protection costs and, in many in-
stances, reduced freight rates.

101
A survey of your shipping

procedure is now in order. . .
prCTONS RO your Signode representative
will be glad to consult. Some
of his suggestions may save
you money;—use his services.

i + PSS
; Escherich\-’

. Trachond "

2662 N. Western Ave., Chicago 47, lllinois
395 Furman Street, Brooklyn, N. Y.
481 Bryant Street, San Francisco 7, Calif.

il STEEL STRAPPING CO. » SIGNODE STEEL STRAPPING

jeptember 1945
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DOUBLE

The ever continuing improvement of
MGK Pyrocides* has been greatly
stimulated by the tremendous military
demands. As a result, higher standards
of quality for insecticides derived from
pyrethrum prevail for postwar production.

A companion program of research
is now being carried on with DDT
(dichloro-diphenyl-trichloroethane).
In cooperation with one of America’s
largest chemical manufacturers, MGK
is now developing and testing many

.-‘,'o = 4 i Bt

U. S. NAVY PHOTOS

new DDT insecticide formulations.

Identified and marketed under the
Trade Mark “Multicide”* they will in-
clude the following:

LIQUID CONCENTRATES: Multicide
Household Sprays, Multicide Livestock
Sprays, Multicide Mill Sprays, Multicide
Mosquito Larvicides.

SOLID CONCENTRATES FOR DUST
AND SPRAYS: Multicide No. 80, Multi-
cide No. 75WA, Multicide No. 50,
Multicide No. 50WA, Dry Multicide.

— O = Zx

; Remember both these named:

MGK “Pyrocide” for pyrethrum formulations — MGK “Multicide” for DDT formulations

L T Ry e

They Both Stand for Fine Quality!

CLAUGHLIN GORMLEY KING COMPANY

*REG. U. S. PAT. OFF.

MINNEAPOLIS « MINNESOTA

Ry YOy
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0, Multi SOME OF THE PRODUCTS

No. 50, MANUFACTURED BY PENN SALT:

\[ul[iﬁidf' ACIDS, Sulphuric, Muriatic, Hydrofluoric,
Hydrofluosilicic, Nitric ® AMMONIA e
ALUM, Sulfate of Alumina ® HYDRATE
OF ALUMINA ¢ BLEACHING POWDER *
AMMONIA, Anhydrous and Aqua ®
CARBON BISULPHIDE « CARBON TETRA-
CHLORIDE ® CAUSTIC SODA » CORRO-
SION-RESISTING CEMENTS e LIQUID

T formuts CHLORINE  FERRIC CHLORIDE » FLU-
ORIDES AND FLUOSILICATES ® HYDRO-

GEN PEROXIDE & *KRYOLITH Flux and
Opacifier ® *KRYOCIDE Insecticide ®
*ORTHOSIL AND *PENNSALT METAL
CLEANERS ® SAL AMMONIAC ® SODIUM
ALUMINATE.

*Trade Marks Reg. U. S. Pat. Off.

TIHS reduction in water content has been made
possible through extensive experimentation for mili-
tary uses. An improved Chlorinated Lime has been
developed by The Pennsylvania Salt Manufacturing
Company which meets all the requirements of
Chemical Warfare Service specification No. 197-54-
281B, Grade 2.

There is no guesswork in the manu-

facture- of this important formula.

Penn Salt’s wide experience in this

field, plus extensive research, has re-

sulted in a product of superior quality.

NOW ... this superior product is available for
civilian needs. Put out in a new container, it may be

had in 700, 300 and 100 1b. drums. Prices furnished

on request.

Send for free descriptive booklet on Quaker Improved Chlorinated Lime

PENNSYLVANIA SALT

MANUFAJ/ CTURING CO/MPANY

1000 WIDENER BUILDING, PHILADELPHIA 7, PA.

MOISTURE . .........
NOT MORE THAN 5%!

NEW YORK « CHICAGO « ST. LOUIS « PITTSBURGH « CINCINNATI » MINNEAPOLIS » WYANDOTTE « TACOMA




Good Judgment—based upon facts

| — tells you that the superiority of
E‘ STANDARD SILICATES comes from
}' quality control of all manufacturing
i processes. And you can be the judge of
what this dependable high quality will
mean in your regular production.

Standard is one of the country’s larg-

|
Y

| est producers of silicates of soda, with
l five plants strategically located to serve
; users promptly and efficiently. We make
i a complete line of sodium silicates, with
specialized grades for such applications

as: corrugated paper board adhesives;

soap making; concrete curing; textile
bleaching, finishing, sizing; cleansers
and detergents for metal, fabrics, food
products. It is used in the production of
a catalyst for manufacturing high octane
gasoline; is used in making silica-gel.

Silicates of soda are useful products,
serving many chemical processing in-
dustries.

When normal conditions are resumed,
and you are looking for a dependable
source of high quality silicates of soda, |
call STANDARD!

DIAMOND ALKALI COMPANY . Standard Silicate Division

Pﬁﬁu,a{CINCINNATI' JERSEY CITY

_LOCKPORT. N. Y. MARSEILLES. ILL. General Offices e PITTSBURGH, PA.

DALLAS. TEXAS

Chemical Tndnsg (1

& e
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/) BUT NINE PAPER MILL USES FOR PQ SILICATI

WATER
TREATMENT
(RAW)

| . BLEACHING

f How many can you name? In each of the following steps in the manufacture of paper,
' g a PQ Silicate improves the result or lowers the cost. Often it does both. The properties
il st which prove so useful to paper mills may suggest new possibilities in your operations.

' 1. Silica sol coagulant aids (made with N Brand) remove dncreased. Finished quality improved.

i color from fresh water supplies, also clarify white waters. g . Silicate sizing in the beater improves the finish, ind

1l | . . - ’ . $) L

I\ PQ processes available under license without charge. tear and bursting strength. Along with improved qud

2.Linings for pulp digesters need acid-resistant cements, substantial savings are often possible.

5 tiebibdes for whichiis SiBrand Silicire. 7.Felts are washed clean with Metso. They are mof

| 3. De-inking used paper stock with Metso metasilicate pro- absorbent and last longer. a w[u G
| duces cleaner, whiter pulp. It does not discolor ground 8. Coatings for paper. Clays ae deflocculate d with PO

| poot, sili ilicate fil d f fg

‘ ; ilicates. Silicate films are used for greaseproohfigdy .
i 4.Rag cooking utilizes the effective detergent action of paper board.
| gletf zlblcat:tr. B rt(;sults, better color removal, higher 9. Packaging adhesives. Silicates are odorless, quick-dry' B

i pleleteE form strong bonds for sealing the ends of paper b

| 5. Pulp bleaching (chlorine or peroxide). Brightness is and paper board shipping cases.

It pays to keep posted on silicates to discover how they can serve you. Read "Silicate P’s
& Q’s”, monthly message to those who use or could use silicates. Mailed free on request.

PHILADELPHIA QUARTZ COMPANY  p; g 119 South Third Street, Phila. 6, Pa.
Chicago Sales Officg:» 205 West Wacker Drive

PQ SILICATES OF SODA

Baitimore, Md. o Chester, Pa. o Gardenville, N. Y. o leffersonville, Ind. o Kansas City, Kans. o Rahway, N. ). e St Louis, Mp. e Utichy

g

WORKS : Anderson, Ind. o

424



4 ago, at Bibi Eibat, Russia, an oil

- wushed forth this unbelievable pro-
0 in one month. Fortunes of liquid
“pewed upward, ozt of control. The
s Dos Bocas well, south of Tampico,

0, also wildly flowed at a rate esti-
well above 100,000 barrels daily

t emptied an entire pool of oil and
darrel of oil was saved. Oil flowed
1e Gulf of Mexico and the well
caught fire. Back in March, 1910,
%mous Lakeview Gusher, north of
“Zalif., roared in from a depth of
eet, producing 60,000 barrels daily
“it was out of control and failed to
o’ a commercial producer. The cele-

o0 U’S '

(hemica.

LRDSTROM vaLvES

.. oararyeLe (ol

7. AT ANV bbDrLccliDE oo

brated Potrero del Llano No. 4, brought
in in 1910, was reported to have produced
more than 115,000,000 barrels during its
life. For 10 years this Mexican well aver-
aged 10,000,000 barrels per year—but
millions of barrels were lost when the
well ran wild—completely
ont of control. On Feb. 15.
1916, the Cerro Azul No. 4,
near Tampico, came in with
a flow of 152,000 barrels.
On Feb. 19, it flowed 261 -
000 barrels. To Dec. il
1921, it produced 57,000,-
000 barrels; then was lost—
completely out of control!
LACK OF CONTROL can wreak

havoc in any industry, in any plant, in any

pipe line, just as it devastates production

of an oil well. The “nerve center’—actu-

ally the heart of control—is in the valves

on your lines. Any degree less than 100%

safe control means danger—danger
to production, at least,
if not to life and property.
Nordstrom Valves are en-
gineered for 100% safe
control, regardless of the
service. That's why valve
orders carrying the most
severe specifications are
invariably directed to
Nordstrom.

Keep upkeep down




HYPRESEAL

GATE VALVE
REPLACEMENT MULTIPORT HYPRESEAL ROUND OPENING

REGULAR VENTURI

|
Nordstrom Valves are made in a variety of patterns,

(] [ ]
A dlvers‘ty Of pu“erns each suitable for a particular field of use. Nordstrom
ers have carefully proportioned the designs to

\' engine
{ ' t | d produce maximum efficiency of operation.
! o mee your vu ve nee s REGULAR PATTERN. Employs tapered form of port open- STA
| - ] ing, the area of which is a roximately full pipe size.
Sizes: 12" to 30 Working Pressures up to 7500 lbs. = oh 5 |
In this design the face-to-face length of flanged valves

are necessarily greater than those of the Gate Valve

Replacement pattern.

VENTURI PATTERN. Offered as an alternate in flanged :
NI

sizes 6” and larger. In the Venturi design the well-known

principles of streamlined flow are utilized to permit a '_VTLJUU
reduction in port size with advantages of savings in feweeD
bulk, cost and operating torque. (u {0
GATE VALVE REPLACEMENT PATTERN. This pattern per- e
mits replacement of, and interchangeability with, flanged
gate valves, the face-to-face lengths of which have been l‘[hf‘
established in industry for years. Port areas are interme- ko present
diate between those of the Regular and Venturi patterns. Li ft‘l?.ﬂ
MULTIPORT PATTERN. This pattern provides 3-way and ied.
4-way valves, an inherent advantage of plug valves not
possible with an ordinary gate valve. B
l HYPRESEAL PATTERN. In the higher pressures the Hy- ormat
preseal design is provided, embodying a full-floating, ﬂf(h@j
inverted plug. The tapered form of port opening is 1
standard. But for some uses, such as oil pipe lines and fe i
oil field control heads, a full round bore through the LU
valve is required. Round opening design can be supplied. §° \LJ 0
‘.'[][ﬂf

Nordstrom Valves meet the standard specifications @s

principally prescribed in AS.A. and A.P.1. Standards. Com-

eep upkeep down

plete details are given in the Nordstrom Valve Catalog. TI

MERCO NORDSTROM VALVE COMPANY —-1 Subsidiary of Pittsburgh €quitable HMeter Comph

Atlanta, Boston, Brooklyn, Buffalo, Chicago, Col 3

5 Canadian Licensees: I,’eacock Bi—us.(., :?:il?m‘\thﬂmmn' Kanks

England * South American Representative: The Armco Int’l Corp. * M'am‘:"‘;j al !

« Nordco Valve Lubricants * EMCO Gas Meters = EMCo_\;:(f : MiddIetagy

0il, Water and other Liquids . S'“P:ll'oé \B\JJnghy Inte!
= ottom Hole

Main Offices: 400 Lexington Avenue, Pittsburgh 8, Penna. . Branches:
Los Angeles, New York City, Oakland, San Francisco, Seattle, Tulsa

European Licensees: Audley Engineering Co., Ltd., Newport, Shropshire,

PRODUCTS: Nordstrom Lubricated Valves; Air, Curb and Meter Cocks
. Pittsburgh-National Meters for Gasoline, Grease,

EMCO Regulators

‘
b
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% USE TITANIUM
FOR

O Varigy of W ‘ . . .

field oy, Mo
-ytabilizing
f operaion,

ipered form of ol STAINLESS

roximately ful oy

length of fanged . ST E E L

those of the Gof

0% an alternate in b

widiphewty USTENTTIC stainless steel exposed
are u'ﬂiudwm\in fabrication or service to temper-
warigs o iy res between 900° and 1500° F. must
% stabilized to prevent intergranular

PATIERN T i rysion. embrittlement.
rchangeabiliy wit i
mghsofidintanium is the most economical of the

s miosmweral present methods of stabilizing
il ndVeiinless steel and the supply of titanium
pattern provides sinlimited.

dvantage of plug v

r heat resistance, for tube piercing
1 for formability titanium stainless
1 is the choice of experience.

ate valve.

he higher pressuréd L

§, embodying @ e

¢ om o ¥ ¥0u are using stainless steel at high

o5, suth 05 ol ppe ¥

peratures one of our technical staff
be glad to explain the advantages
1tanium to you.

full round bore {hrest

sening design " et

he stondord speaticl®
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‘he No'ds'mm Vn‘ve T I Tn N I U M
|

LOY MANUFACTURING CO.

ecutive Offices: 111 BRoaDwWAY, NEW YORK, N. Y.
neral Offices and Works: ~ Niacara Faris, N.Y.

Registered

‘ptemf‘*“ hiyls
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Normal Pentane ... Normal Hexane . .. Normal Heptane

|

1 _ . Mineral Spirits . .. and other Special Solvents are
i available to meet your exacting requirements. Consistent
i uniformity . .. narrow boiling range . .. pleasant odor. ..

cpmp\ete saturation ... and low sulfur content are a few
of the valuable qualities found in these Phillips Solvents.

Available in tank car quantities, we invite you to write

‘‘‘‘‘

for quotations, properties, or other information. i

PHILLIPS PETROLEUM COMPANY

BARTLESVILLE, OKLAHOMA

——

A26




HANDLING+Processing+HANDLING+ Assembling+HANDLING +Packing + HANDLING+Storage+HANDLING
. HANDLING—the Common Denominator of PRODUCTION

ant odor..

LET MEN DIRECT POWER=—NOT GENERATE ITI

nt are afel
s Solvens . ;
. Iandllng small units is a problem. Whether they are handled individually, or are w
you 0 it ynsolidated into single large loads determines, to a great extent, the cost of handling operations. ‘
tion Versatile Towmotor, the modern materials handling system, eliminates hundreds of handling

perations, saving time, money and manpower. Y ou can effect similar savings on your operation—

M PA N 'le Towmotor DATA FILE tells how. Write for your copy today.

D o= TOWMOTIR

THE ONE-MAN-GANG
YVMOTOR CORPORATION » 1237 E. 152 N0 STREET, CLEVELAND [0, OHID

ember, 1945
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 STARTING POINT for Product Iuprovens

A
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“PREMIER PREVIEW”

strore youe fove Colloid Ml Processing geves
beller outfrdd, Production Ecoromy and Cffeciency

t%s one thing for a chemical and processing plant

executive. to read about a colloid mill . . . how it can im-
prove emulsification of liquids, disintegration of solids
disp:

ersion of pastes. But it’s something even more
convincing to learn at first hand how his own materials
can be processed in a Premier Colloid Mill.

Let a test show you that the colloid mill method of dis-
persion means: — fine particles made finer by hydraulic
shearing action . . . product ingredients uniformly mixed

. homogenizing done economically. With Premier it
means better products more profitably processed. Among
them are adhesives, sealing compounds; asphalt emulsions;
ceramic colors; coating and waterproofing emulsions; cos-
metics; foods and beverages; inks; oil emulsions; lacquer
emulsions; latex — synthetic and natural; leather finishes;

lubricating oils, greases; pigment dispersions; paints,
lacquers, varnishes; paper coatings, fillers, waterproofing;
pharmaceuticals; plastics, resins; polishes, waxes; textile
finishes. (Special laboratory models are available for re-
search work. )
Premter 15 equipped to make individual test runs. This
affords you an authentic Premier Preview made in the
testing department of a completely-equipped laboratory
and carried out by technical men specializing in colloid
chemistry. All you have to do is send your material to us
at Premier, and compare the results with those produced
by your present methods. It will pay you to compare the
costs, too — and we can give them to you. Premier Mill
Corporation, Factory and Laboratory, Geneva, N. Y .; Gen-
eral Sales Offices, 110 East 42nd St., New York 17, N. Y.

DESCRIPTIVE LITERATURE ON REQUEST

-
=Z\=
2\Z=Z=\=
i =222
=22
A2\ F
==
ct
==

b s the
) manu
Ly pro
et pro
1tk g
e et
e,

¢
W

i more
ity
Bt
i fra g

TR

ket ¢




W,
AAMMAMAY =
TN
_\\“\\“\\\ N3

aw
R

N\

=

AN
o S

AN

v,

: Iw Stauffer is the chemical supplier

~ of many manufacturers of soap N
4 y{“" and sanitary products because Stauffer

o Can deliver promptly from plants located |
(01Nl near the geographical centers of the soap |

industry, thereby assuring prompt and effi- |
cient service. \

More and more of the chemicals consumed \
in the industry are becoming available and
manufacturers should investigate Stauffer
facilities for a dependable source of supply.

STAUFFER PRODUCTS
ot *Aluminum Sulphate *Copperas Stripper, Textile
Borax Cream of Tartar Sulphur
Boric Acid Liquid Chlorine Sulphuric Acid
Carbon Bisulphide Muriatic Acid Sulphur Chloride
Carbon Tetrachloride Nitric Acid *Superphosphate
Caustic Soda Silicon Tetrachloride Tartar Emetic
Citric Acid Sodium Hydrosulphide Tartaric._ Acid
Titanium Tetrachloride
(*Items marked with star are sold on West Coast only.)

STAUFFER CHEMICAL COMPANY
420 Lexington Avenue, New York 17, N. Yo
221 N. LaSalle St., Chicago 1, lllinois

424 Ohio Bldg., Akron 8, 0.—Orlando, Fla.

555 South Flower St., Los Angeles 13, Cal.

636 California Street, San Francisco 8, Cal.
North Portland, Oregon — Houston 2, Texas

STAUFFER




PURE NICKEL
MONEL METAL"

INCONEL"

All-Pure-Nickel, all-Monel-Metal and all-Inconel Valves as well as valves
with Monel Metal trim (internal working parts) are another outstanding
Powell contribution to help solve Industry’s flow control problems. In all
services where corrosion and excessive heat or cold are encountered; where
absolute purity of the end product must be maintained; and for the handling
of steam, water, acid, alkalies and many other media these valves are superior
to all others. This has been conclusively proved by performance records in

leading plants throughout the nation.

nd the Powell Special Alloy Valve Divi-
sion have designed and fabricated valves in a wide variety of pure metals and
special alloys to meet every flow control requirement of Modern Power,
Chemical, Food Processing and Textile Plants, Oil Refineries, etc. This spe-
cialization is your assurance of satisfaction. Write NOW for details and your
copy of our new booklet «Powell Valves for Corrosion Resistance.”

The Wm. Powell Co., Cincinnati 22, Ohio |iA

DISTRIBUTORS AND STOCK IN PRINCIPAL CITIES
IEATE A

For twenty years, Powell Engineers a

*These names are registered trade-
names of the International Nickel
Company, Incorporated.

| “‘ Class 300-pound Cast Steel Gate
Valve with Monel Metal trim.
hpand w

ke the
il ju g
it Bor th
il the
" §
ook 1
ey
s,

200-pound Globe Valve. Avail- 150-pound O. S. & Y. Gate Valve. 200-pound Gate Valve. Avail-
able in All Pure Nickel, All Available in All Pure Nickel, All able in All Pure Nickel, All Class 300-pound Cast Steel Globé
Monel Metal or All Inconel. Monel Metal or All Inconel. Valve with Monel Metal trims

Monel Metal or All Inconel.
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The warp and woof of chemistry is intelligent
research. Like the cloth from a loom, the chemical

Jmaterial you get is no better than the men who
Sdcreated it. For this reason, it is well to consider
 thoroughly the organization behind the product.
4 “Oronite”* is the name to watch in chemicals.

naphthenic acids for metallic naphthenates...or
cresylics for killing germs. Furthermore, you can
enlist the assistance of an able group of research
chemists in finding the solution to your special
‘problems. Your letter incurs no obligation.

s 0ot

yith More

* Reg. U. S. Pat. OFF. 1003
RONITE CHEMICAL COMPANY
Russ Building, San Francisco 4, California 30 Rockefeller Plaza, New York 20, N. Y.

White-Henry-Stewart Bldg., Seattle 1, Wash. Standard Oil Bldg., Los Angeles 15, Calif.




Costly
Purification

%

Raw Materials + Commercial Acids

sAveE oN
THIS STEP

|

|

3 |

\ Ordinary
|

E{

-

1‘ B&A
il Quality
Raw Materials *

PRODUCT COGTS

| Fave You Considened this method

to increase product quality while

The Method—Where high purity is re-
quired for finished products such as
drugs, cosmetics and food commodi-
ties, many leading manufacturers use
Baker & Adamson Quality Reagent
Acids in production instead of ordi-
nary commercial acids.

The Reason—In case after case, actual
plant experience has ~ proved that
when B & A high purity reagent acids
|0werlng munUfudU"ng COStS? tion steps frequently can be avoided
or cut to a minimum. Thus, manufac-
turing costs are reduced and product
quality often improved.

| . s T e TR
ACID ACETIC, C.P. Glacial, 99.5%, Reagent, A.C.S.
ACID HYDROCHLORIC, C.P. Sp. Gr. 1.18, Reagent, A.C.S.
ACID NITRIC, C.P. Sp. Gr. 1.42, Reagent, NIES!
AMMONIUM HYDROXIDE,. C.P.

ACID PERCHLORIC,

C.P.Reagent Acids =t =—> — — m—)

go into the process, costly purifica-

ACID PHOSPHORIC.

ACID SULFURIC, C.P.
Sp. Gr. 0.90, Reagent, A.C.S.

# Final Product

Final Product

Here's Why—B & A Reagent Acidsa ¢
consistently produced well within ex- l
acting A. C. S. specifications. Unde- |
sirable impurities such as arsenic,
chloride, iron, etc., are held to ex 10 1650
tremely low limits, in some instances §: conditio
to a hundredth part per millionl
That’s why B & A Reagent Acids help &,
keep impurities out of the pr

not put them in as is often the case

when commercial acids are used."

Investigate B & A Reagent Aci
your operations, t0o. Perhaps you
obtain the same significant rest
that other manufacturers now

, 70-72%, 60% & 20%, Reagent, A.CS.
, Ortho, 85%, Reagent, AlCES:

Sp. Gr. 1.84, Low N, Reagent, A.CS.

Enquire about other B& A high purity chemicals for your process

% Initial shipments of B & A Reagent Acids in the new 6z gallon, completely coil!_ !
carboy now being made. This superior container offers pour-clean lip, screw-cap closy
etc. It is light in weight; easy to handle, use, and store. Available soon evel "“'
You will want it, so write for full information now.

STANDARD
OF
PURITY

Setting the Pace in Chemical Purity Since 1882

o o = — s e
e e e e e s o e e o e B e B e e S o o S e o i o S




BiA 0 the food field and in many other industries,
y bt i ELCO ALGIN continues to find new appli-
(.S gfsations—as a low-cost stabilizing agent.
yuits whe Unlike other water soluble stabilizers which
n, ¢, tkary in response to changes in climate and
v lnis nsither conditions of growth, KELCO ALGIN
dredlh pi ;. processed to definite standards to meet each
yBidtespplication precisely. So it gives you prede-
s 0 e mined uniformity of control over viscosity
¥ lif 4,1 your formula.
T As demonstration of its versatility, KELCO
LGIN is today being successfully used in
B MSEX TILE PRINTING PASTES . . . DIS-
+ o qwHARGE PASTES . . . GUM WATER . . .
o ADDING OPERATIONS . . . DIRECT DYE
RINTING ON RAYONS ... TOOTH
STES . . . HEALTH PRODUCTS . . .
ok APER SIZINGS . . . INDUSTRIAL HAND
% taet i OTIONS . . . PHARMACEUTICALS . . .
# o\ ATEX ADHESIVE MIXTURES . . . BOILER
7ATER COMPOUNDS . .. COLD WATER
AINTS . . . FOOD PRODUCTS — and
/VHEREVER ELSE THERE IS NEED FOR A STABILIZER, SUS-
_ENDING AND BODYING AGENT, or HYDROPHILIC COLLOID.
news‘hqﬂ\\oﬂfm;; Perhaps KELCO ALGIN would be successfully applicable to your
st ormula.  To find out, why not write us your intended use—NOW,

, Aobe #EE2 RSy .
i hile you’re thinking about it!

75 E. Wacker Drive 31 Nassau Street 530 W. Sixth Street
CHICAGO-1 NEW YORK-5 LOS ANGELES-14

her manufadtued

]
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Facts and figures prove the Payroll
Savings Plan to be a tremendous national asset.
Through this plan, no less than 27, 000,000 workers
have so far saved more than $13% billions to help

speed victory . . . forestall inflation . . . and build

il

I
1 | ‘peacetime prosperity!
|

i Did you know that yours is one of 240,000 mnow looking forward to homes, educational

companies maintaining a Payroll Savings Plan?  opportunities and old age independence!

Not only is this combined effort fostering nation-
Surely, so great an asset to your country, your

al security, but also creating a lucrative postwar :
company and your employees is worthy of your

market for you. .. and all American industry! : ¢

continued . . . and increased . . . support! Now
Have you realized that 76% of all employed in is the time to take stock of your Payroll Savings
industry are now enrolled in the Payroll Sav-  Plan. Use selective resolicitation to keep it at
ings Plan . . . averaging a $25 bond each month  its 7th War Loan high! Keep using selective

‘ per employee? Through this plan, millions are  resolicitation to build it even higher!

The Treasury Department acknowledges with appreciation the publication of this message by

CHEMICAL INDUSTRIES

This s an official U S. Treasury advertisement prepared under the auspices of the Treasury Department and War Advcrtising Council

Chemical Indug :
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\Where Now?

\WWZA by ROBERT L. TAYLOR, editor

ALONG WITH THE REST OF THE NATION, those of us
in chemical industry feel the lifting of a great weight
as we begin adjustment to peacetime activities once
again. The victory has been won. As the wartime
tension fades, and we recover from the first pleasant
glow of freedom regained, we look about us. We
begin to think of the job ahead, a job where enthusiasm
can replace doggedness, where the joy of creation can
replace the grim urgencies of destruction. What do
we see, and what do we think?

We see first a gigantic chemical industry, one twice
as large as the one we left behind in 1939, and capable
of producing three times as much goods. But we see
an industry which—like most others—peace has taken
somewhat by surprise. While reconversion difficul-
ties in most cases will not be serious, it will take most
chemical companies a matter of months to get back
on a full peacetime schedule, including complete re-
storation of product lines and resumption of research
and development programs.

As the vice president of one of the largest manufac-
turers of organic chemicals said when asked what new
postwar products his company had coming along,
“Postwar products? We've been so busy fighting the
war we've hardly had a chance to give them a thought.”
Thus while some announcements are beginning to
//ﬂ"mcome along now, any surge in new chemicals may not

°“,,. be expected to reach its peak for some time. There is
9@\ one exception to this, however. That is the group of

‘ new chemicals developed on a commercial scale during
{.w) the war and which are now being made available for
@/ | general industrial use for the first time. Several price
reductions on such materials have already been an-

“dm nounced.

f\ very evident aftermath of the war is a new awaken-
s 18 by consumers, lawmakers, industry and the public
num n general to the possibilities of science in shaping the
‘J:L)future of the nation and the general welfare. Never
===~ has science occupied in peace so central a position on
the world stage.

In the Bush report, the Magnuson bill, and the
new Kilgore bill, we have several attempts to translate
this feeling into definite action. Such action, if it is
en in the form of national legislation, can have great
ignificance for chemical manufacturers, who comprise

e jsSeptember. 1945
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an industry almost wholly founded on science. It
therefore behooves them to increase their watchful-
ness of legislative and other government activities, to
see that these activities are truly constructive, and do
not harbor incipient destruction of that which they
seek to promote.

The atomic bomb has altered the whole concept of the
scientific future. At the moment our scientific leaders
are wisely warning the public that the new age of the
atom as a household slave will not be here tomorrow,
that science has merely opened the door the first tiny
crack.

But in terms of industrial planning perhaps the
forerunners of that age may not be so terribly far off.
The plutonium chain reaction piles at the Hanford
Engineer Works in Washington, that derive their
energy from atomic fission, give off such quantities of
heat that cooling was a major problem in their design,
and now it is reported that the discharge of spent
cooling water is raising the temperature even of the
mighty Columbia River. Could the chain reaction
pile be the precursor of the atomic power generator, or
of the atomic furnace? We are assuredly embarked
on a new road even now, and wherever it leads it is
bound to affect profoundly the production and use of
many chemicals and chemical materials—perhaps
sooner than we think.

Chemical industry has turned in a truly remarkable
performance in its all-out effort for war. It has far
outdistanced its most optimistic predictions of five
years ago.

So where now? Will too much government divert
the train of progress? Will lack of technical man-
power slow the wheels? Perhaps—if we let them.
Even in good times, forward motion is not automatic.
There are always obstacles.

But today the opportunities seem to lay bright
ahead for chemical industry. The world needs and
wants many things that chemistry can give it. And
chemistry is in a position to give many things that it
could not before. Let’s not muff the opportunity. Let
us see if in 1950 we can look back over the preceding
five years with as much satisfaction of a job well done
as we now can over the last five.




Teamwork Research is the Answer

TaoMAs ALva EpisoN was a remarkable inventor,
and in no sense are we belittling his genius when we
conclude that Edison’s day, and the day of the lone in-
ventor in general, is past.

Bit by bit during the last few weeks the fascinating
drama of the atomic bomb and its development has
been revealed to a science-conscious public. We have
been told of the gigantic secret projects in Tennessee,
Washington, and New Mexico—of the recruiting of
chemists, physicists, and engineers from colleges and
industrial laboratories alike—of the cooperation among
the Army, industry, and internationally famous scien-
tists from both sides of the Atlantic.

Hardly less important than their achievement itself
is the means by which it was accomplished. This was
no job for a virtuoso in his garret workshop. Even if
one man’s genius were far-reaching enough to sur-
mount the myriad difficulties in the course of so enor-
mous a project, he would surely be prevented by lack
of resources from bringing his ideas to practical real-
ization. If the two bombs dropped on Hiroshima and
Nagasaki are the last ones ever used (and we sincerely
hope so), they cost one billion dollars apiece.

The average research project doesn’t cost one ten-
thousandth of that, but the same principles of research
organization can be applied just as effectively to the
humblest problem. They must be, in fact, for economic
survival in the highly competitive years to come.

Prima donna research is just about in the same class
as a one-man band. A symphony of scientists, each
playing his own beloved instrument in time with the
others under a capable conductor, will achieve far more
harmonious and lasting results.

Imagination Wins Wars

THE ATOMIC BOMB STORY is a veritable banquet for edi-
torial thought. We have already commented above on
the change it has wrought in regard to views concern-
ing research methods.

It might not be heretical to point out that the atomic
bomb development is also a triumph of imagination
over—for want of a better word—brass-hattism.”
As long ago as the last war a design for a jet-propelled
airplane was submitted to the War Department. With
due allowance for twenty years’ progress in engineer-
ing, the specifications are strikingly similar to those of
modern planes employing this principle. What hap-
pened to the design? It was “filed” for future oblivion
in favor of the Liberty motor which is long since out-
moded. The inventor, not one of your ordinary “crack-
pots,” was a chief engineer of the Toronto Power Com-
pany, and the claims he made were sound and rea-
sonable.

Memory, we fear, is a fleeting thing. If another
Selective Service system is set up, some generations
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hence, to draft manpower for another war, LIE VLLialy
shall have forgotten that it was the young scientists
who were instrumental in developing the most fearful
weapon and the most effective defenses of World
War II. They shall have forgotten that a scientist
working in his laboratory may Serve his country just
as well—though not so dangerously nor uncomfortably
__as his brother in the foxhole or its next war's
counterpart.

Canada is a Worthwhile Market

CANADIAN CHEMICAL IMPORTS in 1944 totaled $70,%
000,000, of which 86.5 per cent came from the United
States. This is not a large amount in comparison with
out overblown wartime production, but it represents
a sizable chunk of business for postwar markets.

There is going to be a lot more attention paid to
chemical marketing—and market seeking—in the next
few years than has been the case for a long time. A
number of American producers are doing good bu i-
ness in Canada through their own branch offices or
by means of agency arrangements with jobbers; but
surprisingly many of them, who think nothing |
manufacturing in the East and shipping to Chica
or the West Coast, shy at the thought of “exporting
to Montreal or Toronto—geographically much closer.;

Canada realizes the inherent economic weakness of
her abundant resources. She has coal and mineral‘g
but the volume per dollar’s worth is too great to all v
profitable shipment. The only solution is more in-
tensive industrialization in the heart of her resou
and such a program is now being put into effect.

Tt takes chemicals to make chemicals, and it appea
that for a long time to come Canada will take:
increasingly large portion of our production—if
simply go up there and ring the doorbell. i

Chemical Expansion Highest

Tae CoMMITTEE ForR EcoNomIC DEVELOPMENT
completed a survey of 1,406 manufacturers and
trade associations representing 20,000 members ast
taining what industry expects to do in 1947. Using
1939 price levels as a basis for comparison, inc
trialists were queried as to the estimated dollar

of 1939.

It is interesting to note that, with the exception of
food products, the chemical and allied products group WMP
made the best showing among the non-durable goods

groups in dollar volume increase, jumping from 37 m\f"“’ﬂy«
billion to 5.9 billion. Only the tobacco growers showed '\:“\;"ﬂ 1]

a larger increase percentagewise, although the dollar
increase was considerably smaller. : :

Paper Is STILL SCARCE—HELP CoNServe IT
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What s the boiling range of Hooker
Monochlorbenzene? What is the chlorine ‘
content of Hooker Sulfur Dichloride? Is
Lauryl Chloride a liquid or solid and what
are some of its uses? In what size containers
s Hooker Cyclohexanol shipped?

This is the type of information you will find in
the new edition of the Hooker General Products
List of nearly 100 Chemicals. Seven of these
. j are new developments making their first appear-

: ‘ ance among the other Hooker Products.
“FF‘;";.,_E GENERAL PRODUCTS LIST

BULLETIN 100

fkiﬂ?—i::

A copy of this new bulletin which gives descrip-
tions, principal specifications, uses and shipping
information will save you time and trouble in
selecting chemicals for your requirements.

Wab4h

When in need of chemicals, make it a habit to
look at the Hooker General Products List. In
that way you can be sure of the uniform high
quality and purity that have been pleasing
users for years. Technical Data Sheets and
samples of products in which you are interested
will be sent on request. Our Technical Staff will ,
be glad to assist in the application of chemicals ']
|
\
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to your particular problems.
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Take the first step in getting acquainted with
Hooker by sending for this new edition of our
General Products List. ‘1

est

i Dmor ) Just type your name and “Bulletin 100” on

your letterhead and a copy will be sent to you.
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While Commercial Solvents has for

ll some time made formaldehyde in small quan-
_I tities at Agnew, California, the output of this
important chemical soon will be very sub-
stantially increased with the erection of a

new plant.

Users of formaldehyde in western areas

are invited to communicate with the nearest

Commercial Solvents office—Seattle, Spokane,

Portland, San Francisco, or Los Angeles.
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(ODMMERCIAL SOLVENTS

Corporation
17 Eost 42nd Street, New York 17, N.Y. e
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THE BUILDERS

by VANNEVAR BUSH

In this keenly analytical allegory, Dr.. Bush takes us to
the top of a mountain where we can look down and see time
and men at work on the umverse of science. It seems particu-
larly appropriate at this moment when we have so much scien-
tific bwilding ahead of us.—EDpITOR.

HESPROCESS by the Dboundaries of
knowledge are advanced, and the structure of or-
ganized science is built, is a complex process indeed.
It corresponds fairly well with the exploitation of a
difficult quarry for its building materials and the
fitting of these into an edifice; but there are very
significant differences. First, the material itself is
exceedingly varied, hidden and overlaid with relatively
worthless rubble, and the process of uncovering new
facts and relationships has some of the attributes of
prospecting and exploration rather than of mining
or quarrying. Second, the whole effort is highly
unorganized. There are no direct orders from
architect or quarrymaster. Individuals and small bands
proceed about their businesses unimpeded and uncon-
trolled, digging where they will, working over their
material, and tucking it into place in the edifice.
Finally, the edifice itself has a remarkable property,
for its form is predestined by the laws of logic and
the nature of human reasoning. It is almost as though
it had once existed, and its building blocks had then
been scattered, hidden, and buried, each with its
unique form retained so that it would fit only in its
own peculiar position, and with the concomitant
limitation that the blocks cannot be found or recognized
until the building of the structure has progressed

which

to the point where their position and form reveal
themselves to the discerning eye of the talented worker
in the quarry. Parts of the edifice are being used
while construction proceeds, by reason of the appli-
cations of science, but other parts are merely ad-
mired for their beauty and symmetry, and their
possible utility is not in question.

In these circumstances it is not at all strange that
the workers sometimes proceed in erratic ways.
There are those who are quite content, given a few
tools, to dig away unearthing odd blocks, piling them

Vannevar Bush is director of the Office of Scientific Research and
Development and president of the Carnegie Iustitute of Washington.
He was formerly vice-president of the Massachusetts Institute of Tech-
nology., The above essay is reprinted by permission of the Technology
Review.
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up in the view of fellow workers, and apparently not
caring whether they fit anywhere or not. Unfortu-
nately, there are also those who watch carefully until
some industrious group digs out a particularly orna-
mental block; whereupon they fit it in place with
much gusto, and bow to the crowd. Some groups
do not dig at all, but spend all their time arguing
as to the exact arrangement of a cornice or an
abutment. Some spend all their days trying to pull
down a block or two that a rival has put in place.
Some, indeed, neither dig nor argue, but go along

with the crowd, scratch here and there, and enjoy |

the scenery. Some sit by and give advice, and some
just sit.

On the other hand there are those men of rare
vision who can grasp well in advance just the block
that is needed for rapid advance on a section of the
edifice to be possible, who can tell by some subtle sense
where it will be found, and who have an uncanny
skill in cleaning away dross and bringing it surely

into the light. These are the master workmen. For

each of them there can well be many of lesser stature |||

who chip and delve, industriously, but with little
grasp of what it is all about, and who nevertheless
make the great steps possible.

There are those who can give the structure mean-
ing, who can trace its evolution from early times,
and describe the glories that are to be, in ways that
inspire those who work and those who enjoy. They
bring the inspiration that not all is mere building of
monotonous walls, and that there is architecture even
though the architect is not seen to guide and order.

There are those who labor to make the utility of the
structure real, to cause it to give shelter to the mul-
titude, that they may be better protected, and that
they may derive health and well-being because of its
presence.

There are also the old men, whose days of vigor-
ous building are done, whose eyes are too dim to
see the details of the arch or the needed form of its

keystone, but who have built a wall here and there,

and lived long in the edifice; who have learned to
love it and who have even grasped a suggestion of

its ultimate meaning; and who sit in the shade and

e€ncourage the young men.




Pneumatic flotation cells separate the lithium concentrate as lithium sodium phosph
sodium sulfate. Air is introduced into the cells through fine-pore caibon plates.

ate from burkeite, a double salt of sodium carbonate and
The flotation medium is ordinary stove oil.

ITHIUM from SEARLES LAKE

How a Nuisance Was Turned Into a Profit at Trona

by W. A. Gale, Director of Research and Development

HROUGH RESEARCH, what was

once a troublesome and expensive
plant problem became a profitable prod-
uct, sufficient in quantity to supply a
major part of the lithium requirements
of the world.

The problem was created by an unusual
scale that collected in the heating tubes
of brine evaporators in the plant of the
American Potash & Chemical Corporation
at Trona, California. In 1923 the research
department of the corporation was as-
signed the task of combating the rela-
tively insoluble scale. Analysis disclosed
that it was almost pure di-lithium mono-
sodium phosphate (LizNaPOa4), a com-
pound previously unknown, which con-
tained more than twenty percent lithium
oxide.

Thus, the scale was determined to be
the richest lithium raw material in the
world, But the immediate problem was

49

American Potash & Chemical Corporation

Los Angeles, California

to prevent formation of the scale, and its
solution did not supply a procedure for
the recovery of the lithium content. It
was not until fifteen years later that lim-
ited recovery of the concentrate was ac-
complished.

The story of lithium recovery at Trona
is something of an epitome of the entire
enterprise that had its beginning early
in the century and has required millions
of dollars for development. In 1905 a
predecessor of the corporation undertook
to determine and to realize on the po-
tentialities of Searles Lake, a salt-pan or
playa, situated in the northwestern part
of the Mohave Desert of California. The
“lake” surface is dry, except when in-
frequent rains bring sufficient run-off
water from surrounding mountains to
cover it to a depth of a few inches. The
main salt body, from sixty to ninety feet
in depth, has an approximate area of

twelve square miles, but the total known
deposit is about thirty square miles. It
is estimated that each square mile has
100,000,000 tons of alkali salts, making
Searles Lake one of the nation’s greatest
chemical stockpiles.

NATURE OF DEPOSIT

How this vast: reserve was created is
a fascinating record written in the rocks
during and immediately following the
glacial epoch of the Quaternary period.
The deposits of Searles Lake were formed
by the desiccation of a lake that once had
an area of 385 square miles and was fed
by waters from the Sierra Nevada Moun-
tains. There were originally four of these
lakes joined by rivers, but for several
thousand years Searles Lake was the
sump for the system and the salinity of its
water increased by solar evaporation until
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The concentrate-bearing foam from the flotation
cells is collected in this froth sludge surge tank.

a dense brine and salt body were formed.

The salt body of Searles Lake is per-
meated with a saturated brine, the propor-
tion of voids ranging between 25 and 45
percent. Brine is obtained from wells
drilled into the salt body, pumped four
miles to the corporation’s plant, to enter
a cyclic system which produces potassium
chloride, potassium sulfate, borax, dehy-
drated borax, boric acid, soda ash, salt
cake, desiccated sodium sulfate, bromine,
sodium, potassium and ammonium bro-
mides, as well as lithium concentrate.

Not all of these products were brought
forth at one time, rather they have come
along progressively as research has dem-
onstrated how one after another of the
valuable components of the brine could
be recovered.

The salt body includes halite, trona.'

hanksite, borax and glaserite; the brine
is approximately thirty-five percent dis-
solved solids. A typical analysis shows
the following percentages by weight :

Sodium chloride ............ 16.5
Sodium sulfate ... ........ SN 6:82
Potassium chloride ; 4.82
Sodium carbonate . 5 4.80
DS 2l e T : 1.51
Sodium phosphate S .155
Sodium bromide 5 .109
Sodium flouride . ... . .012
Lithium chloride : .033
Sodium sulphide .......... . .01
Arsenic oxide ...... 5 .019
Tungstic oxide ..... .008
Calcium oxide ....... ol .0022
Ferric and aluminum oxide .002
Sodium iodide P .0014
Antimony oxide ............ .0006

The need for potash in America during
World War I turned research emphasis
to the potassium chloride content of the
brine. In the years between the two
World Wars the other products were de-
veloped.

September. 1945

It is then pumped into a cone settler (background) from which it goes,
as a sludge, into the filter feed tank (foreground) where it is washed.

Sludge concentrate from the feed




| output in relation to total

| 1944. But the remarkable

Moist lithium concentrate as it

The demand of World War II for all

Il the chemicals recoverable from the brine

| stimulated production to 494,950 tons in
increase in
market re-
concentrate
033 percent

| quirements was in lithium
which has its origin in the
of the solids in the brine.

PROPERTIES OF LITHIUM

The properties of lithium suggest some

of the reasons for its increasing demand.
Discovered in 1817 by August Arfvedson
in minerals from a mine near Stockholm,
Sweden, lithium is a silvery white, alkali
metal, softer than lead and the lightest
solid element, having a specific gravity
| of 0.543 and weighing 33.3 pounds per
| cubic foot. Lithiums metal is made by
electrolysis of the fused chloride in a
mixture of other chlorides. Resembling
barium, caesium, calcium, magnesium, po-
tassium, sodium and strontium, it pos-
sesses much greater diversity of reactivity
than any of these elements. In certain
metals, lithium is more soluble than other
alkali and alkali-earth metals, a signifi-
cant quality in the development of alloys
and refining agents.

Lithium has marked affinity for ele-
ments which occur as non-metallic im-
purities and gases in metals and alloys.
Tt can be alloyed with aluminum, beryl-
lium, bismuth, cadmium, copper, lead,
magnesium, mercury, silver, tin, zinc and
alkali-earth metals.

Metallic lithium will float on kerosene,
and certain alloys with other light metals
will float on water. A characteristic of
its carbonate is low solubility ; the chlo-
ride is particularly hygroscopic ; the bro-
mide the most hygroscopic of all materials,
while four and one-half pounds of the
hydride possesses as much hydrogen as a
filled steel cylinder weighing 180 pounds.

444

looks before going fo the dryers.

From 1923 until 1934, when the Trona
soda products plant for the production
of soda ash and salt cake was completed,
the recovery of lithium remained on the
agenda of the research department. In
the operation of the new plant, residual
slimes, scums and sediments remained in
some of the larger tanks used for inter-
mediate process liquors. Analysis dis-
closed that these residues contained con-
siderable lithium. By 1938 experi-
mental work had shown how they might
be collected and developed into a market-
able concentrate. The initial process was
simple, consisting principally of collecting
the residues, filtering, washing and drying
them. The 20 percent LisO content of
the concentrate and the facility with which
it could be utilized industrially made it
readily acceptable commercially. But it
was definitely in the by-product status
until 1942 when wartime demands for
lithium and its compounds soared, dem-
onstrating that it was then ready for the
role of a co-product.

An intensive research program was un-
dertaken. A primary consideration in
beginning this endeayor was that the
17,500 tons of Searles Lake brine taken
into the plant daily held two tons of Li2O
or ten tons of LisNaPOj.

PRELIMINARY DEVELOPMENT

In laboratory, plant and pilot plant
study, examination and experimentation
progressed for months. This work dem-
onstrated that the lithium-laden slimes
were formed as a finely divided precipi-
tate in the evaporation and concentration
of the brine and accompanied the sodium
tail salts when they were removed from
the concentrated liquor. It was estab-
lished that in the evaporation Process
lithium behaves like the other minor con-
stituents of the brine which tend to con-

centrate until the limiting SOLULLLLS
one or more compounds is reached at
some point in the closed cycle whereupon
this constitutent begins separation as a
solid phase for lithium, LisNaPOs4.

The sodium tail salts from the evapora-
tion process are separated by hydraulic
classification into a coarse sodium chloride
fraction and a finer fraction consisting
of sodium carbonate and sodium sulfate
combined as the double-salt burkeite. In-
vestigation determined that the major
part of the LipNaPOx is retained in this
second fraction, which is the principal
raw material of the soda products plant.
Further, it was found that in dissolving
the burkeite fraction in this plant, the
lithium-sodium phosphate had a slow rate
of solution, remaining as a finely dis-
persed residue, creating distinct turbidity,
and producing subsequent operational dif-
ficulties, despite the fact that the total
lithium concentration at this point is no
more than 0.05 percent Li»O, and a por-
tion of this is not recoverable because it
is in true solution.

Removal of the lithium material, desir-
able as it was, presented a problem, since
from 600 to 800 gallons of the burkeite
liquor are handled every minute and fil-
tration was found difficult because of the
slimy character of the solids and un-
economical because of the filter capacity
that would be required. But the work
did disclose that the lithium material in
suspension could be removed readily by
froth flotation and that optimum flotation
required the generation of minuscule bub-
bles under relatively quiescent conditions.
Further experimentation determined how
to produce such bubbles, the pneumatic
type of flotation cell best suited to the
need, and the porous medium that would
function satisfactorily in the highly alka-
line liquor. The pilot plant augmented
laboratory knowledge and at the same
time supplied cost-estimate data for the
commercial plant which was built in 1944.

DEMANDS OF WAR

But while this research was in progress,
the uses for lithium, particularly in ma-

. . ’
terials essential for war, had been mul-

tiplying through study in other labora-
tories. On December 5, 1942, the War
Production Board placed the nation's
lithium supply under control, despite the
fact that production in the United States

was in excess of 50 percent of the world S
To assure an adequate supply

output.
of lithium, the Defense Plant Corporation
on the recommendation of the War Pro-
duction Board financed a development at
Kings Mountain, North Carolina, for the
recovery of a lithium concentrate testing
6 percent LizO, from spodumene.

The wartime need for lithium arose in

part from its use in radio and fluorescent
light tubes, welding fluxes, optical lenses, =

Edison-type storage batteries, air condi-

tioning equipment, greases to counter ex- -
tremes of heat and cold, ceramics, alloys,
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S TRaggg glasses, as a carrier of hydrogen to inflate
Q\e\y\nt{m_‘life raft radio antennae balloons and as
gy, & degasifier in metallurgy.

"XaPQ{‘ - It was to meet this need that the Trona
'uml\\t\mplant was hurried to completion. Pro-
el by, cedures developed in the pilot plant were
xpanded manyfold, the production dur-
_ing the second half of the year that the
4, .new plant operated exceeding 575 tons
Itk of 20 percent Li2O concentrate. With
\ , initial operational difficulties solved, the
potential capacity of the plant in relation
" to world production of lithium became ap-
parent. The simplicity of the process
which was developed augurs well for the
postwar future of this plant, especially
when it is taken into account that the
sources of other lithium materials are in
ow-grade ores that must be mined, hand-
sicked and crushed preliminary to con-
“entration.

TRONA PROCESS

The Trona process begins in the soda
‘S roducts plant with the burkeite filter

ake, which is repulped in a deficiency of
“iresh water and then, in a dissolver tank,
%irought to an approximately saturated
E%olution in which there is no excess of
‘“ndissolved burkeite. Maximum disper-
ion of the flotation reagent, ordinary
“tove oil, is obtained by adding it during
2e repulping. From the dissolver tank
e liquor, bearing the finely distributed

BURNELTE
SLUOGE

which was 0t
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lithium compound in suspension, goes to
an evaporative type cooling tower for
temperature adjustment and then to a
conditioner tank before passing along to
a battery of flotation cells.

The liquor entering the cells has ap-
proximately 0.2 percent of solids in sus-
pension. Air at from four to eight
pounds pressure is introduced from the
bottom of the cells through porous carbon
plates of the finest available pore size,
and the froth, so generated, brings the
concentrate to the surface. Passing
across the sides of the cells, the concen-
trate goes to a cone settler for thickening,
the clarified liquor from the cells being
returned to the soda products plant freed
of the slimy material which in the past
had hindered soda ash and salt cake recov-
ery. From the cone settler the concen-
trate goes to a filter feed tank for leach-
ing with hot water to dissolve any re-
maining burkeite. Sludge concentrate
from the tank is sent to filter presses for
de-watering and thorough washing. Cake
from the leaves of the Sweetland filters
is dried in steam-jacketed mixer-type
dryers. The crude concentrate, analyzing
between 19 and 21 percent LisO, is packed
in 100-pound bags for shipment.

The economics of lithium for the future
is an engaging consideration when the
factors that have developed in recent years
are taken into account.

RECOVERY  PLANT

POTASH & CHEMICAL
TRONA,  CALIFORNIA

AMERICAN

CORPORATION

Lithium has been produced from miner-
als found in the United States, Argentina,
Australia, Brazil, Canada, Czechoslovakia,
Germany, Portugal, Spain, Southern Rho-
desia, South-West Africa and Sweden.
Lithium ores have also been reported in
India, Madagascar and Russia.

Production of lithium raw materials in
the United States in 1943 totaled 8,155
tons and was valued at $314,660. Indic-
ative of the increased usage of lithium are
the corresponding figures for the preced-
ing four years:

Year Tons Value

1939 1,990 $ 97,000
1940 2,011 80,679
1941 3,832 115,718
1942 5,405 243,516

The 1943 production came from lepido-
lite, zinnwaldite, amblygonite, spodumene
and lithium-sodium phosphate from
Searles Lake, which was 202 tons.

Imports in 1943 amounted to 832 tons
and came from Argentina, Brazil and
South-West Africa.

While lithium has been detected in more
than 100 minerals, only seventeen have
sufficient quantities to be considered for
commercial recovery. The thirteen in
addition to the four now being used are
bityite, cryolithiunite, holmquisite, lithio-
philite, manandonite, cookeite, hallerite,
irvingite, polylithionite, petalite, sickle-
rite, snarumite, and triphylite.

Little of the ores and raw materials

FLOW-SHEET OF LITHIUM CONCENTRATE
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enter the open market, because producers
of lithium and its compounds and other
users operate their own mines or contract
for their requirements. Only ten pros-
pective purchasers of lithium ores were
listed in 1943.

Before World War IT the demand for
the ores was intermittent and restricted,
with the result that independent mining
operations were small and sporadic. Most
producers found it difficult to guarantee
definite tonnages and quality, because of
the variation of ores, despite the fact that
this was essential to an assured market
for their output

Prices for lithium ores in 1943 were
$24 to $25 a ton for lepidolite, $30 for
spodumene, and $40 to $50 for amblygo-
nite, all prices f.o.b. at mine. The price
of lithium-sodium phosphate f.o.b. Trona
was $232.

Metallic lithium has been reduced in
price from $96 per pound in 1929 to $15
per pound in 1932 and thereafter. Lithium
compounds range in price from $1.25 per
pound for the carbonate to $2.10 for the
fluoride. While these prices are rela-
tively high, it is recalled that most uses
of lithium substances require very small
quantities.

Regarding future lithium requirements,
the Minerals Yearbook of the U, S. De-
partment of the Interior for 1943 states:

“Although the increased demand for
lithium minerals and compounds may be
attributed to their use as bases of many
essential war products, the majority of
these products will have a post-war use,
and it is reasonable to believe that post-
war requirements for these materials will
be larger than 1939, a peak pre-war year.”

This is a most conservative estimate,
in view of the increasing use of lithium,
its alloys, compounds and minerals.
Lithium alloys and lithium organics may
be expected to have a marked develop-
ment.

In the postwar period lithium will no
doubt be used to harden, toughen and
improve the grain of metals. Lead, cop-
per, cast iron, carbon and stainless steels
are among the metals in which lithium
probably will be utilized. Air condition-
ing is another field in which lithium will
be in demand. The use of lithium in
greases, storage batteries, glasses, cera-
mics, welding fluxes and in a number of
other products may be expected to in-
crease when ample supplies are available
for all industry.

Improved processes for the recovery of
the element from low-grade ores and the
augmented supply from Searles Lake may
be expected to meet the anticipated in-
creased demand. In satisfying this de-
mand the United States will be in a
dominant position as a result of having
the largest reserves of lithium materials
in the world.
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Fastest Automatic Sprinkler
Speeds Rocket Powder Productio

HE world’s fastest operating auto-

matic sprinkler system, developed by
C. L. Jones, Hercules Powder Co. safety
engineer, in cooperation with Automatic
Sprinkler Corp., is playing an important
part in the nation’s rocket powder pro-
gram. The “High Speed” sprinkler sys-
tem functions within one second from
the start of the fire to the discharge of
the water, and was developed to protect
employees from flash fires which often
occur at a certain stage in the manufac-
ture of rocket powder.

At one of the ordnance plants designed
and operated by Hercules, 46,000 fires
have occurred to date but not a single
person has lost his life because of them,
and only a few minor burn cases have
been registered. This outstanding safety
record has been due largely to the success
of the “High Speed” sprinkler system.

The valve is a Suprotex-deluge valve
manufactured by Automatic Sprinkler
Corp. with oversize piping to various
spray mnozzles located over and around
the area to be protected.

Rate-of-rise heat detectors, located at
strategic points about the equipment and
room, are utilized to operate the valves,
which are located as closely as possible
ta the zone to be protected in order to
reduce the distance of water travel from

the valve to the fire.
Y

In operation, the “High Speed” automatic sprinkler system ejects water from the num
sprinkler nozzles in the foreground, extinguishing the fire within one second after the
The -above illustration shows the sprinkler system at the carpet roll ho
a rocket powder line at an ordnance plant operated by the Hercules Powder Co.
powder is rolled into carpet-like strips, several inches wide, for charging into the e

of the fire.
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Rate-of-rise heat detectors depe
the rate of temperature increase
than reaching a certain predeter
temperature for their operation.
as the temperature rises at or in
of any or all of the heat dete
excess of a predetermined rate, the
sure rises rapidly and this press
pulse is transmitted pneumaticall;
release located at any part of t
valve. This impulse, after rea
certain point, releases a weighi
falls and releases the clapper
Suprotex-deluge valve, the water
on the underside of the clapper
the valve and admitting water
system. Each nozzle releases waf€
the rate of about 35 gallons per

On several occasions this syste
ated within 0.2 second after a
started, the usual report stating th
fire was extinguished within a fey
onds with much of the rocket powder|l e
still unburned and the employee unii:
jured.

Rocket powder plants where this
is in operation include three opera
Hercules: Badger Ordnance Woild
Barahoo, Wis., Radford Ordnance Woi
Radford, Va., and Sunflower Ords
Works, Lawrence, Kan. The sy
are also in operation at Hercules pla
in Kenvil, N. J., and Parlin, N. Ji3
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“““ew Standard Oil Co. (N. J.)
Badger Ont

Vis, Radford 0y 4
-““lesearch Laboratories
AWT
: gperation 4t 1
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=)LANS for two major petroleum re-
search centers, to provide modern
extensive research facilities for pe-
o leum processes and products, were an-
ced on August 22 by Eugene Hol-

| -‘EI president of Standard Oil Co.
[N J.). They will be completed late in
#0 or early 1947 at Linden, N. J., and

{

indard group. The expansion program
expected to involve an ultimate ex-
Aditure of $8,000,000, and it is planned
keep all old facilities in operation.
is will necessitate an increase of at
st 20 per cent in the present research
L technical . group to staff the new
oratories.

mm,y:entral structure of the development at
jects Wm;co,,daﬁ’lden will be a research center that will
'/’i"r”:;,c,merdupy 200,000 square feet on a 60 acre
:(5/95 Powde! :kt. Nearby will be a separate engi-
 charging 110

sl Ptember 1945

Ch

neering building, a motor test laboratory,
pilot plant for larger scale studies, and
several smaller buildings, making a_total
of 350,000 square feet of new space. Only
one building, containing 35,000 square
feet, is planned at Baton Rouge.

The new research laboratories announced b;' Standard Oil Development Co., at Linden, N. J., will occupy eight buildings.

R. P. Russell, president of Standard
Oil Development Co., noted that the new
laboratories would be used not only for
research on oil and oil products, but also
for extending the sources of supply of
these products. This latter work will
include the production of liquid hydro-
carbons from natural gas, gasification of
coal, and the production of oil from
other carbonaceous materials such as coal
and oil shale. Basic studies will also be
conducted on the derivation of chemical
raw materials from petroleum.

s liathar.Lates S-Snmthdreislonta .. .. Tl

New research laboratory building of the Standard O Development Co. at
Baton Rouge, La., will provide 35,000 square feet of working space.




Last month CHEMICAL INDUSTRIES h-
vited a nuwmber of research directors and
top management executives m the chem-
ical mdustry to express thew views on the
national science program recommended
by Dr. Vannevar Bush's comunittee in
its veport to the President entitled “Sci-
ence—T he Endless Frontier.”* Here are
some of the replies—EDITOR.

“l am convinced of its
. ore O »
significance for America

THE MORE I HAVE THOUGHT OVER and pon-
dered the National Research Foundation
and its proposed charter, the more I am
conyinced of its soundness, and of the
significance which it has for the future of
America. As one who has been privi-
leged to work closely with certain phases
of the war research program under
government auspices and government
finances, I can say that in spite of all the
obstacles to success, the waste, inertia,
“muddling” etc. that seem to be inevitable
in such work, the net result justifies the
expense and effort.

I realize all the pitfalls in the program,
the difficulty of keeping politics out of
the picture, the tendency for practical
research, or application, to crowd out
basic and fundamental research, the likeli-
hood of diminishing congressional support
unless practical results from the enormous
expenditures become very evident. How-
ever, I feel that as such a plan brings
forth new fundamental knowledge, pri-
vately supported industrial research will
“run with the ball” in a sufficient number
of cases and with sufficiently outstanding
results to keep congress and the public
convinced of the wisdom of continuing
the financial support.

This opinion is my own and does not

* The principal provisions and recommenda-

tions of the Bush report appearéd on page 245
of the August issue of Chemical Industries.
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reflect consensus of Cyanamid opinion.
Norman A. Sueparp, Chemical Direc-
tor, American Cyanamid Company

“The key to success . . .”

I FIND MYSELF in general agreement with
Dr. Bush’s recommendations.

The key to the success or failure of
the whole plan will, of course, be the
choice of the persons who are to have
the responsibility of carrying it out.® If
the Government decides to go ahead with
some such program, it is certainly to be
hoped that competent supervision will be
provided.

Francis C. Frary, Director

Aluminum Research Laboratories

Aluminum Company of America

“It ought to be given a trial”

TaeE BUSH REPORT IS A CONSTRUCTIVE
PLAN to meet the exigencies of the near
future and the contingent objectives out-
lined in the President’s request for advice.

Fluidity is a characteristic of freedom
of inquiry in scientific research. This
postulates the mnecessity of flexibility in
the administration of a National Plan.
The implementation of Dr. Bush’s recom-
mendations requires federal legislation.
Under our form of government, legisla-
tion tends to become rigid, which the
wisest statesmanship cannot easily avoid.
If the plan could be administered by the
type of citizen represented by Dr. Bush
and his advisors, it could be successful,
but it is highly unlikely that any national
legislature will in peacetime so abdicate
its constitutional function as to set up an
autonomous administrative agency.

The incidence of pressure groups seek-
ing special privilege is a constant threat
to that fluidity so essential to intellectual
freedom. Implicit in Dr. Bush’s report
is a preoccupation with these dangers.

Chemical Industry
Comments on the
Bush Report
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Notwithstanding these hazards, D
Bush’s plan is so constructive thati
ought to be given a trial.

Freperic. W. WiLLARD, President

Nassau Smelting & Refining Company,

Inc.

. . . may in time degenerate’
I AGREE WITH ALL of Dr. Bush’s recom
mendations.

The only thing that worries me a
others with whom I have talked is th
such an organization sponsored with goy

(1%

become a self-perpetuating organizafl
in which nepotism would play a contit
iing role.

as indicated may continue to be free
any political pressures and the me
selected will be truly representative
the best the country can offer. ‘
L. P. Kyripes, Research Director -
Organic Chemicals Division :
Monsanto Chemical Company

“A proper and desirable "
activity by the government” |

reaus which, of necessity, it has operd
during the recent years, we can SE
the Bush recommendation a proper:
desirable activity by the governm
Certainly today, with the need so evide

naval research, if we are to be affor
protection in coming years, there

no question as to that being a DI
sphere for our government. Also)
many processes relating to the
atomic bomb is perhaps the first exa
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will realize should be government-owned
and controlled. It is also an invention
that would probably not have been pos-
E sible without the large funds and power
of the government in arranging for the
co-ordinated research efforts of so many
people.
Lours WARE, President
International Minerals & Chemical Corp.

“We have drawn heavily
from our stockpile”

standig (e o ON' THE ASSUMPTION that industry can-
. 1ot or will not supply the funds for basic
% siay research the recommendations of the
¢ V. Wy j Bush report are sound and, if properly
Sueling i carried out, can be of inestimable value
‘to the future of this country. However,
it is believed that industry is beginning
. . to appreciate, to a greater degree, the
may in tlmedeg&value and necessity of basic research and
wme AL of Dr lewdll support it more fully in the future.
There have been many trials and many
fing ( yomore suggestions and panaceas for crea-
whom [ ke ition: of jobs to obtain full employment.

ingue Lhe only sound basis for the creation of

an 15 s

funds may 1
et Iishm@nd new products, the foundation of
a selerpey which for the most part is hasic research.
) uring the past few years we have
Irawn heavily on our “stockpile” of fun-
,Jdamental scientific knowledge without

, pepotism Would

: : ecessary amount of basic research with-
e counmﬂ ,put financial assistance. Since the re-
K“‘mﬁ“Rcwﬁ'j;ulting end point of such research re-
ie Ch.fml“"jdS DW,_riounds to the good of the whole nation,
gy Cenicd e is considerable logic and reason
.bk;or the recommendation that the national
0per and (et jovernment should support such type of
f)’ b)’ the ggvem&esearch.

, For the most part the funds should be

THIS I:A‘_ mTused for matching dollars or enhancing
ding {27 °° State funds applied to basic research, as

oopfract - S
f ot ‘[‘,;Nell as such moneys of universities, col-

_€ges or grants given by individuals and
,ndustry to the universities, colleges or
.ff_ esearch institutions for fundamental re-
i _iearch in any of the sciences.

% Phe suggestion that a permanent Sci-
gt bt /nce Advisory Board be set up to advise
arch if 1 arf‘[“,he executive and legislative branches of
7 conig /" 20vernment on policies and budgets in
g 45 10 it ““sovernment agencies engaged in research
ol govff{'mﬁ”‘:hould be of value. In the past t}}ese
eSSES relating “«lgencies have not devoted a sufficient
s pectiaps ‘}]]’I,e”f’art of their time to basic research be-
pyention W1

yernmel

mical I

~jobs is the development of new industries

nﬁeptembn— JUies TSR

Western Regional Research Laboratory, U.

cause it has been necessary for them to
make a certain amount of showing to
impress members of congressional com-
mittees. Certainly more of the research
should be directed along basic lines rather
than applied, and a permanent Science
Advisory Board should be of considerable
assistance in permitting these agencies
to direct their work along such lines, pro-
vided that the Congress is willing to ac-
cept the advice and recommendation of
the Board.

On the whole the report is excellent
and deserves thorough consideration by
everyone concerned with our maintenance
of world leadership in industry, agricul-
ture and science.

CHEMICAL EXECUTIVE

“There is something
about government work”

It wouLp BE IMPOSSIBLE from a prac-
tical standpoint to consider the establish-
ment of government-operated research
laboratories with the idea of their ever
accomplishing anything.

The National Research Council with
its set-up seems to have a marvelous
opportunity to accomplish something for
the general good of the country, but from
the standpoint of a single individual citi-
zen, I cannot see why I should be very
enthusiastic about believing they have a
corner on research ability.

I feel a large number of scholarships
and fellowships for science should be set
up in universities, but I hate to think they
would all have to come out of govern-
ment groups for the reason that the prob-
lem then becomes political. Everyone
knows that a research man working on a
basic project usually steps on a large
number of political toes. I can’t conceive
how the original work on alcohol for
fuel or butadiene or any of the other
many uses could ever have developed out
of a government research laboratory.
Neither can I conceive how the chemurgy
idea could have developed in such a
laboratory.

There is something about government
work, I think mostly on account of its

S. Department of Agriculture, Albany, Calif.

size, which tends to dampen the vision
necessary for fundamental work.

CHEMICAL EXECUTIVE

(The writer of this letter apparently
misunderstood part of the report. It does
not recommend government-operated labo-
ratories, but rather government financial
support of basic research by colleges and
research institutions.—EDITOR.

“It will help us catch up”

TrE UNITED STATES MUST retain its
world leadership in science and technol-
ogy. The proposals set forth in the re-
port prepared by Dr. Vannevar Bush and
his able advisors will go a long way
towards maintaining that leadership.

We have succeeded in drying up our
reservoir of scientific and technical stu-
dents through the selective service act.
The objectives of Dr. Bush’s proposals
will, at least, help us to catch up some
in that direction.

The results that flowed from the
atomic bomb are but one example of the
potentialities inherent in scientific re-
search. To safeguard our national secur-
ity and to open new vistas for post-war
development, we must concentrate every
effort to increase our basic research.

Gusrav EGLOFF

Uniygersal Oil Products Co.

“The new need can -be filled
without destroying the system”

THE IMPORTANT POINT as I see it, is that
Dr. Bush, eminently qualified by training
and experience to suggest such a pro-
gram, has recognized the fact that there
is a position for Government in the na-
tion’s research. However, he fully
realizes that much of the research pro-
gram must depend as it has in the past
upon the American competitive system,
and he has suggested a pattern whereby
the new need can be filled without de-
stroying the system which has been so
exceedingly productive in the past.

H. W. FisHER, Manager

Chemical Products Division

Standard Oil Company of New Jersey
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Part of the buildings at the Hanford En-
gineer Works, near Pasco, Wash., where
plutonium was produced for the atom bomb.

 TECHNOLOGY of the ATOMIC BOMB

EDITORIAL STAFF REPORT

[T IS ONLY THE TREMENDQOUS FACT of atomic energy itself that over-
shadows the brilliant accomplishment of chemists, physicists and engineers in
making it available in the time and quantity demanded by the grim urgencies

of war. This is a breath-taking and revolutionary achievement in its own right:

Never before has an industrial plant measured in thousands of square feet been

designed from data expressed in millionths of a gram. Never before have the

reactions of a new chemical element taken less than a matter of years to develop.

VAILABLE information on the
A_ technology of the atomic bomb and
its uranium-derived constituents is still
meager. But enough has been revealed
to indicate the nature and magnitude of
some of the accomplishments and the
problems they involved.

Most of the technical data that has
been made public is contained in a 30,000~
word progress report* by Prof. H. D.
Smyth of Princeton University, who was
2 member of the committee directing the
project.

Scientific data leading up to the atomic
bomb have been accumulating since the
turn of the century. Many people in
many nations of the world are among the
contributors.  Technological considera-
tions, however, pertaining to production
of atomic energy on a large scale, did

* Atomic Emwergy for Military Purposes, by
Henry DeWolf Smyth, to be published Sep-

tember 15 by Princeton University Press,
Princeton, N. T
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not enter the picture until the beginning
of the present war. In fact, it was not
until June, 1942, that anything approach-
ing a decision on raw material possibil-
ities was reached. By that time, however,
according to Professor Smyth, the sources
of energy for the bomb were narrowed
to U-235, an isotope of uranium, and
plutonium, an element obtained by atomic
bombardment of uranium. Thorium and
protoactinium were other possible sources,
but they were eliminated because of their
scarcity.

U-235, when bombarded by neutrons
from an outside source, will split up into
a number of lesser elements with the re-
lease of tremendous energy. A so-called
chain reaction is developed wherein the
initial splitting of a U-235 atom releases
more neutrons which in turn split other
U-235 atoms and so on, until in a frac-
tion of a second the action—if not con-
trolled—reaches a magnitude of super-
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explosive violence. ~The reaction i
however, purely physical, not chemical as
in the case of ordinary explosions. The

2 el souro
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weight of the reactants, and the differ-
ence is represented by the energy ré
leased. It is exactly according to the
prediction of Einstein 40 years ago when
he introduced the theory that mass and
energy were the same thing in different
forms, as expressed by the equation: &,
E = mc? (energy equals mass times theS:
velocity of light squared). On this basis,i )
one pound of matter is said to equal more
than ten billion kilowatt-hours of energy
which explains the tremendous power ol
the atomic bomb.

The second source of atomic powen du. .
plutonium, was selected for the bomb
project because in addition to being fis-
sionable (capable of being split) it ap=
peared to have two important adyantages
over U-235. One of these was greater
stability. U-235, especially in amounts
above a certain critical limit, appeared {0 4,
be so unstable that almost any stray neu= 4
tron might set it off with earth-shaking
results. Plutonium, on the other hand
was relatively safe. The other advantagé:
was that, theoretically at least, plutonium b
could be more easily isolated than U-
Also, it was the more plentiful of the
by virtue of its derivation from U-238, 0
which about 140 parts exist in urani
ore to 1 of U-235.

Chemical T duist
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Iafg€-§cale production facilities for both
materials. If one didn’t work, perhaps
the other would. At the time not more
than a microgram (millionth of a gram)
of plutonium had ever been produced, and
little more of U-235. In fact by the end
of 1942 total production of plutonium
amounted to slightly over half a milli-
gram.

Pilot plants were out of the question
because of lack of time. So plans for the
Clinton Engineer Works at Oak Ridge,
Tennessee, and the Hanford Engineer
Works at Pasco, Washington, were
launched as several-million-fold projec-
tions of the data at hand. Engineers,
chemists, physicists, materials, money and
other requirements were rounded up.
One of the first tough technical problems
was the weighing of experimental run
materials and yields to an accuracy of
- (.03 micrograms, necessary because errors
would be magnified many millions of
times in expanding the data to plant
scale. Special high-sensitivity weighing
equipment was designed and built to do
the job. This was but the beginning of
many seemingly (at times) insurmount-
able obstacles, some of which were ap-
parent at the beginning, with others loom-
ing up as the work progressed. But the
gamble was taken, to the extent of over
$2,000,000,000 (roughly the cost of re-
placing the U. S. Fleet).

M

RAW MATERIAL

The principal source of wuranium is
pitchblende, in which it occurs along with
radium. There are major deposits of
pitchblende in the Great Bear Lake region
of northwestern Canada (see pages 469
and 528 this issue), and other known
deposits in Connecticut, North Carolina,
Texas, Great Britain, Austria, Czecho-
slovakia, Russia, Sweden and Norway.
Carnotite, another source of uranium, is
-‘L\prESifd jr ¢ found in the United States, Australia,
R Portugal, and Africa. .
vuht:'quar;ﬂi\ ¢+ The material for the atomic bomb, or
= . .y Manhattan District project, as it is offi-
pitt cially known, was obtained from Canada
i as commercial black uranium oxide. This
was put through an ether extraction proc-
ess, developed especially for the project,
o to remove impurities and render the final
“ﬁffdﬂk‘,_”,, product as the brown dioxide. “This
Sfmadd“‘l“‘ oxide,” says Professor Smyth, “is now
used as a starting point for all metal pro-
duction, and no higher degree of purity
can be expected on a commercial scale.
It was a remarkable achievement to have
developed and put into production on a
scale of the order of one ton per day a
. Drocess for transforming grossly impure
‘ , commercial oxide to oxide of a degree of
4 ’\ purity seldom achieved even on a labora-
- tory scale.”

4" The uranium metal was prepared in-

[ itially by electrolysis of potassium
uranium pentafluoride, then of uranium
tetrafluoride. But this method was not
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entirely satisfactory and a new process
was developed independently at Iowa
State College which proved to be ‘“ex-
tremely simple, rapid and low cost.”

ISOTOPE SEPARATION

In the large scale production of U-235
the problem was separation of the ele-
ment from its more abundant isotope,
U-238, in quantities large enough to pro-
duce atomic bombs. Based on known
separation methods at the start of the
work, the job was colossal.

U-235 is so similar to U-238 in its
properties that the separation had to be
based on minute physical differences.

Two methods were finally selected from
the several considered. One involves
ionization of the uranium and shooting it
through the field of a large electromagnet,
as in the mass spectrograph. The device
used is known as a calutron. It consists
of an ion source from which a beam of
uranium ions is drawn by an electric
field, an accelerating system in which
the ions are accelerated to high velocities,
a magnetic field in which the ions travel
in semicircles of radius depending on ion
mass, and a receiving system. The
heavier particles of U-238, because of
their greater momentum, describe a
greater arc than the lighter U-235, so
that receivers properly located at the

U-235 would pass slightly more readily
than the U-238. Thus by successive
passes through the barrier, the U-235
becomes more concentrated as more ‘of

the U-238 is screened out.

The principal problems were the devel-
opment of and
Acres of barrier and thousands
of pumps were required. The separation
gas was uranium hexafluoride, for which
production and handling difficulties were
so great, however, that a search for an
alternative was undertaken. Since much
of the separation was to be carried out
at low pressure, problems of vacuum
technique arose—on a previously un-
heard-of scale.

Ultimately a very satisfactory barrier
was developed and the plant was put into
operation before the summer of 1945.

satisfactory barriers

pumps.

PLUTONIUM DEVELOPMENT

Production of plutonium, for which a
plant was constructed first at the Clinton
Engineer Works and later, on a larger
scale, at the Hanford Engineer Works at
Pasco, Washington, is based on the prin-
ciple that when U-238 is bombarded with
neutrons it does not split like U-235 but
rather absorbs some of the neutrons and
is thereby converted into neptunium (ele-
ment 93 in the periodic table) which in
turn changes spontaneously into plu-

Air view of one of the production buildings at the Clinton Engineer Works, Oak Ridge, Tenn.
Separation of U-235 from other uranium isotopes was one of the operations at this plant.

end of the curve are able to catch the
U-235 and U-238 separately. Out of one
ton of natural uranium it is theoretically
possible to get about 14 lbs. of U-235.
The electromagnetic separation plant
at the Clinton Engineer Works was in
large scale operation during the winter
of 1944-45, and produced U-235 of suffi-
cient purity for use in atomic bombs.
The second method involves diffusion
of a volatile uranium compound through
a submicroscopic filter, or barrier,
through which it was found that the

tonium (element 94) by beta ray (elec-
tron) emission. g
Enough plutonium for ultra-micro-
chemical work was produced by bombard-
ment of several hundred pounds of uranyl
nitrate with neutrons in cyclotrons. By
the end of 1942 something over 500 micro-
grams had been obtained in the form of
pure plutonium salts. Although this
amount is less than would be needed to
make the head of a pin, for the micro-
chemists it was sufficient to yield consid-
erable information; for one microgram




is considered sufficient to carry out weigh-

ing experiments, titrations, solubility
studies, etc.
“From its position in the periodic

table,” says Professor Smyth, “plutonium
might be expected to be similar to the
rare earths or to uranium, thorium, or
osmium. On the whole it turned out to
be most like uranium and might even be
regarded as the second member of a new
rare-earth series beginning with uranium.
It was discovered fairly early that there
are at least two states of oxidation of
plutonium. (It is now known that there
are four, corresponding to positive va-
lences of 3, 4, Seand i) ¢ Thus by the
end of 1942, plutonium, entirely unknown
eighteen months earlier, was considered
an element whose chemical behavior was
as well understood as that of several of
the elements of the old periodic table.”

Calculations were worked out which
showed it should be possible to produce
plutonium by a chain reaction similar to
that which takes place when U-235 ex-
plodes, provided the reaction could be
controlled. The first chain reaction pile
to produce plutonium was accordingly set
up at the University of Chicago in 1942.
It was built of graphite bricks in which
were imbedded regularly-spaced lumps
of uranium and uranium oxide in the
amount of approximately six tonms. The
structure was in the shape of a partially
flattened sphere. 5

The purpose of the graphite was to
slow down the neutrons from the splitting
U-235 so their momentum would not
carry them out of the pile completely
and off into space to be wasted. Paraffin,
beryllium and heavy water were also
found to be efficient arresters, or “mod-
erators” as they are called, but their
other properties made them less conven-
ient than graphite for the purpose.

In addition to shooting out of the pile,
some of the neutrons, it was found, were
expended on impurities in the mass, thus
requiring a certain minimum purity if
the chain reaction were to be self sus-
taining.

Instruments situated at various points
in the pile or near it indicated the neutron
intensity, and movable strips of absorb-
ing material (cadmium) served as con-
trols, much as fire-breaks in a forest serve
to control a fire. “Since there were
bound to be some neutrons present from
spontaneous fission or other sources,”
states the Smyth report, “it was antici-
pated that the reaction would start as
soon as the structure had reached critical
size if the control strips were not set in
‘retard’ position. Consequently, the con-
trol strips were placed in a suitable ‘re-
tard’ position from the start and the
neutron intensity was measured fre-
quently. This was fortunate since the
approach to critical condition was found
to occur at an earlier stage of assembly
than anticipated.” This was the first
successful attempt of man to initiate a
self-maintaining nuclear chain reaction.
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The scale of present production of .u
tonium has not been disclosed for security
reasons. It has simply been reported as
“yery large.”

PLUTONIUM PLANT

In the preliminary calculations it was
assumed that a single bomb would require
on the order of one to 100 kilograms of
plutonium. To produce a kg. per day
was estimated to require dissipation of
energy released at the rate of 500,000 to
1,500,000 kilowatts. A chemical plant
was required that could separate some
grams of plutonium per day from some
tons of uranium, and the plans and design
had to be based on information obtained
by microchemical studies involving only
half a milligram of plutonium.

The proposed extrapolations were stag-
gering. In peacetime no engineer or sCi-
entist in his right mind would consider
making such a magnification in a single
stage, and even in wartime only the pos-
sibility of achieving tremendously impor-
tant results could justify it.

One of the first decisions in designing
the plutonium plant was whether the piles
should be helium cooled or water cooled.
Water was finally selected for several
reasons, among which were hazard from
leakage of a high pressure gas carrying
radioactive impurities, the difficulty of
getting large blowers quickly, the large
amount of helium required, the difficulty
of loading and unloading uranium from
the pile, and the relatively low power out-
put per kilogram of wuranium metal.
These considerations, however, had to be
balanced against the peculiar disadvan-
tages of a water-cooled plant, principally
the greater complexity of the pile itself
and the danger of corrosion.

The large piles were built with a lattice
of uranium rods, rather than lumps, in
graphite, because it was easier to reach
the rods with the cooling system and
easier to remove them from the pile.

Cooling water could not be allowed to
flow directly around the uranium rods
because the rods would react with the
water sufficiently to impart a dangerous
amount of radioactivity to it, possibly
even to the point of disintegrating the
rods. This problem was solved by seal-
ing each rod in a protective jacket or
“can” Strangely enough, this “canning”
operation turned out to be one of the
most difficult problems encountered. It
was finally solved by sheathing the rods
in aluminum.

All the piles designed for large-scale
operation are understood to depend on
stray neutrons from spontaneous fission
or cosmic rays to initiate the reaction.

Production of fission products, of which
there are some thirty, causes poisoning of
the piles. Even at the high power level
used in the Hanford piles, only a few
grams of U-235 and U-238 are used up
per day per million grams of uranium
present.

Operations on plutonium got under way

I f
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tions at Hanford. The main purposes of
the Clinton plant were to produce some
plutonium and to serve as the initial
plant for chemical separation of the plu-
tonium from uranium.

The Clinton pile consists of a cube of
graphite containing horizontal channels
filled with uranium. The uranium is in
the form of metal cylinders protected by
gas-tight casings of aluminum. The
cylinders, or slugs as they are called at
the plant, may be slid into the channels
in the graphite; space is left to allow ¥)(f THE W
entry of cooling air to flow past and to | L (ol
permit pushing the slugs out at the back s 4
of the pile when they are ready for ugt’imbing o
processing. o ert

ol

CHEMICAL SEPARATION P

After formation of plutonium in the
pile, the problem, according to Professor
Smyth, was one of separation “at the
daily rate of, say, several grams of plu-
tonium from several thousand grams of
uranium contaminated with large amounts
of dangerously radioactive fission prod-
ucts comprising twenty different ele-
ments,” among them -radioactive xenon
and radioactive iodine.

Four methods of chemical separation
were examined: volatility, absorption,
solvent extraction, and precipitation. The
work on absorption and solvent extragtion
has been extensive and such methods may
be increasingly used in the main process
or in waste recovery of uranium, but the
Hanford plant was designed for a precipi-
tation process.

Most of the precipitation processes
which received serious consideration made
use of an' alternation between so-called
(IV) and (VI) oxidation states of pl i
tonium. Such processes involve
cipitation of plutonium - (IV) with:
tain compound as a carrier, then
tion of the precipitate, oxidation
plutonium to the (VI) state, and
cipitation of the carrier compound
the plutonium (VI) remains in so
Fission products which are not
by these compounds remain in sol
when plutonium (IV) is precipit
The fission products which carry are
moved from the plutonium when it
the (VI) state. Successive oxida
reduction cycles are carried out unti
desired decontamination is achieved.

When the Hanford plant was des
the choice of a separation process
b'etween two possibilities, both precip:
tion processes. The final choice rep
sented a combination of the two. .
success has exceeded all expectations

The chemical separation equipme!
the Clinton plant, which also m
typical of the Hanford plant, althot
'Fhis is not stated in the report, is hol
in a series of adjacent cells having
concrete walls. These cells form a
tinuous canyon-like structure about 100

(Turn to page 524) '
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DDT for EVERYBODY

(But Watch Your Step!)

EDITORIAL STAFF REPORT

END OF THE WAR AND CANCELLATIONS of .Army and Navy

contracts have released a flood of DDT production for civilian use. Formula-

tors are climbing on the band wagon, and already you can buy DDT insec-

ticides in department stores.

Manufacturers and sellers will do well to heed

the precautions and suggestions of the USDA presented as part of this report.

HE PRESENT production of DDT

is about 3,000,000 Ibs. per month.
Translated into terms of effective insecti-
cides containing 5 per cent of the active
material, which will probably be the
maximum in civilian products, this means
a monthly production of 60,000,000 Ibs.,
or 360,000 tons a year. Obviously, our
productive capacity is great enough to
take care of usual needs and more, and it
will not be long before compounders for
civilian use can get all they want. War
contract cancellations were being sent out
at this writing and WPB predicted that
virtually all future production will go to
civilians. There is still a pent-up Govern-
ment demand—for the War Food Admin-
istration, for the Public Health Service,
for UNRRA, and other agencies, but
these will absorb only a fraction of the
production.

A DDT insecticide is being tesl_'ed experimentally against the corn borer. The machine is
a self-propelled crop duster equipped to control rate of speed, air velocity, and feed rate.

Septe-““" 104K

It is characteristic of the popular press
that extravagant claims and promises have
been made, both for the “miracle insecti-
cide” itself and for its imminent avail-
ability. DDT is truly remarkable, but it
must be used correctly and under intelli-
gent direction to prevent destruction of
beneficial insects and other wild life as
well as to prevent injury to man and
domestic animals.

As one manufacturer put it, “In our
opinion DDT has received too much of
the kind of publicity which intrigues the
layman. We believe that publicity for the
immediate future should emphasize the
necessity for proper ready-to-use formula-
tions and for knowledge about the possible
harmful effects to human beings as well
as to valuable insects.”

It is with these remarks in mind that
we present the plans of the various manu-

(USDA Photograph by Madelaine Osborne)

facturers to supply the civilian market—
both household and agricultural—with the
new insecticide material.

MANUFACTURERS’ PLANS

The Geigy Company, New York, whose
parent firm in Switzerland originated
DDT insecticides and holds the U. S.
Patent (2,329,074) governing the manu-
facture and sale of insecticidal composi-
tions containing the material, does not
plan to engage in retail business. It is
negotiating under this patent with other
firms who produce and formulate the com-
pound; and to. firms who lack research
and formulation facilities it hopes to sell
its concentrated compositions. In the case
of household powders these will merely
need extension with pyrophyllite, or for
sprays, with deodorized kerosene.

It also proposes to market through the
usual farm supply channels a line of pro-
prietary formulas which it has developed
for the control of agricultural pects and
insects attacking man and animals.

Geigy’s production of DDT is in the
plant of the Cincinnati Chemical Works,
which is partly owned by the parent dye-
stuff house of J. R. Geigy, of Basle.

The Pennsylvania Salt Company is also
ready to supply civilian needs. Essential
users of DDT, including farmers, fruit
growers, dairy and cattlemen, will be the
first to benefit from the company’s sup-
plies, said J. G. Brunton, in charge of
Penn Salt’'s DDT output. After essential
needs are met, householders and amateur
gardeners will be able to purchase un-
limited quantities of DDT insecticides in
drug stores, grocery, hardware, and de-
partment stores, and seed supply houses.
He predicted that civilian DDT will be
supplied in four different forms: as a dust
or spray for large agricultural users,
beaches, and resorts ; as a household insect
spray and as a household dusting power—
both to control flies, ants, mosquitoes,
roaches, and other pests; and as a garden
insecticide, possibly in an oil or water
base.

Research is now being carried out at
the company’s Whitemarsh Laboratories
to find new combinations and uses for
DDT. One of the combinations being
investigated is a practical and economical
method for moth-proofing clothes more
effectively than heretofore.

Another producer who, like Geigy and
Penn Salt, does not engage in retail insec-
ticides but sells the concentrated material
to formulators, is concerned about the
racketeers who hope to get rich quick on
the popular demand for DDT.

“These fellows,” one of the officials of
the company protested, “were cleaning up
on the black market in gas and meat a few
months ago. Now they’re getting ready to
clean up on DDT.”

He cited the case of one exploiter who
bottled pints of a 0.78 percent solution of
DDT and sold the half cent’s worth of
material for a dollar a bottle. Adequate
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Within a few days after WPB release of the
material, DDT appeared in department stores.

precautionary labelling was apparently
considered unnecessary, and the buyer was
on his own to use the composition effec-
tively and safely.

He maintained that his company will
exercise the greatest caution in seeing that
the concentrated material is sold only to
reputable insecticide manufacturers who
cooperate with the U. S. Department of
Agriculture, the Public Health Service,
and other government agencies which
work in the public interest.

CAUTION NEEDED

Sievert A. Rohwer, assistant chief of the
Bureau of Entomology and Plant Quaran-
tine, recently cautioned members of the
DDT Producers Industry Advisory Com-
mittee as follows: “Industry has a privi-
lege and a responsibility, and must use
DDT wisely, both in the interest of public
welfare and for the good of the industry.
“There is a great deal that is yet to be
learned about how to safely use DDT
insecticides, from the standpoint of hazard
to user, to the consumer of products on
which residues may occur, the effect they
may have on soils, and on the whole
balance of nature in terms of beneficial
insects and wild life.”

In regard to the safe usage of DDT
insecticides, the following statement of
W. G. Reed, chief of the Insecticide Divi-
sion, Livestock and Meat Branch, of the
U. S. Department of Agriculture, is perti-
nent :

“Since DDT is now being released . . .
for civilian uses, many insecticide manu-
facturers are rushing to get products con-
taining it on the market. They should
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bear in mind that insecticides shipped in
interstate commerce are subject to the
Federal Insecticide Act which requires
that the labels must not be false or mis-
leading and that in some cases they must
bear ingredient statements. To avoid mak-
ing faulty statements which may later
have to be changed, or which may even
result in legal action, manufacturers are
urged to submit copies of their proposed
labels (which may be in rough draft
form), together with the formulas of their
products, to this Division for an opinion
as to their legal status. The address is
Insecticide Division, Livestock and Meats
Branch, O. M. S., U. S. Department of
Agriculture, Washington 25, D. C. . . .
Published statements about DDT have led
to some false ideas as to its effectiveness.
Proposed labels which we have seen have
made numerous broad claims which were
unwarranted. The term DDT has been
used in the name—as, for example, “DDT
Roach Powder’—implying that the prod-

uct consisted entirely of DDT when only

10 per cent of DDT was present; and
insufficient directions for use have been
given. In some cases needed cautions have
been omitted from the labels. . . .”

If all of the ingredients are active, no

ingredient statement is required, but the
law requires that the nature and percent-
age of each inert ingredient appear on the
label; or in lieu of this, the nature and
percentage of each active ingredient to-
gether with the total percentage of inert
material.

The law does not require poison label-
ing, but neither must the label imply that
the contents are safe or non—poisonous,

RESPONSIBILITY

DDT is a powerful weapon against dis->
comfort, disease, and crop loss if used cor~/

‘rectly ; but on the other hand, inadequate

or misleading statements by manufacturers
leading to improper use by the public will
bring disrepute to the material and to the
industry as well.

For that reason it is desirable that
manufacturers and formulators go beyond
the requirements of the law in making the
labels explicit and unambiguous in their
directions. The accompanying table lists
suggestions offered by the Department of
Agriculture. It is recommened that these
suggestions be studied by all who intend
either to make or to use DDT formu-
lations.

tamination of foodstuffs.

(1)
(2)
toxic symptoms.
and water.
(3)
Same as (1) above.
(4)
Same as (2) above.
(5) Combustible Mixtures

cautions must be added to the foregoing.

crosshones.

SUGGESTED CAUTION LABELS FOR DDT FORMULATIONS
DDT

(Dichlorodiphenyltrichloroethane—technical
F ' Setting Point '88" G n}i‘nimum)
Caurion : DDT is toxic and when in solution can be absorbed through the
skin. Avoid inhaling dusts, and mist from spray. Avoid con-

Solutions*

Petrolewm Oil Solutions, containing not more than 20% DDT Technical
Caution : This solution if brought into repeated or prolonged contact
with skin can cause toxic symptoms.
Avoid excessive inhalation and skin contact.
In case of spillage on the skin wash with soap and water.
Avoid contamination of foodstuffs.
Do not use on household pets or humans.
Petroleum Oil Solutions, containing more than 25% DDT Technical.
Caurion : This solution if brought into contact with skin can cause

Avoid inhalation and skin contact.
In case of spillage on the skin wash immediately with soap

Avoid contamination of foodstuffs.
Do not use on household pets or humans.
Emulsions containing not more than 25% DDT Technical

Emuslions containing more than 25% DDT Technical

Same as above, and add :
CauTtion : Do not spray into or near fire or open flame.

Do not smoke while spraying.
1 Tf the solution contains other hazardous ingredients or solvents, appropriate additional

Dusts and Powders

CaurioN : Avoid excessive inhalation.
Avoid contamination of foodstuffs.

Tt was the opinion of the toxicologists that the white household powders and
dusts should be colored. This recommendation for coloration is made solely
for the protection of human life but does not conclude that the product is highly
toxic to man to the extent that it requires a

poison label with skull and

\W/PROKESS ‘
N?bzd haefor
13‘%‘055 o

L
e

i iy
o e

,L"'\"g“ and {
o
i from
\ ’T‘“ gy
iy Soluy
iling %

tem\)g‘



ey,
R ang .
ut 3’99:37‘
S, the oy
Ve

1

¥NTCRfape

Ny

{ULATIONS

RECOVERY of ALKALOIDS
By lon Exchange

by S. SUSSMAN, A. B. MINDLER and W. WOOD
The Permutit Co., New York, N. Y.

A NEW PROCESS for alkaloid recovery by adsorption on an ion exchanger

is described here for the first time. A solvent extraction is required to com-

plete alkaloid recovery after its liberation from the exchanger, although,

in some cases, liberationTand extraction are carried on conjointly.

HE ADSORPTION of alkaloids by
Tcation exchangers has been known
for many years® but commercial utiliza-
tion of this reaction for alkaloid recovery
or purification was retarded by the lack
of satisfactory procedures for recovery
of the adsorbed alkaloids. With the devel-
opment of acid-resistant organic cation
exchangers about 1935, interest was re-
newed in the possibilities of ion exchange
for alkaloid recovery.® 7

Riley® disclosed the use of acid-regen-
erated cation exchangers for the adsorp-
tion of nicotine while Higgins* reported
the use of these materials in the sodium
condition for the adsorption of nicotine,
strychnine, quinine, cinchonine, and other
alkaloids from alkaline, neutral and acid
solutions. A process for recovering nico-
tine adsorbed on a cation exchanger was
patented by Tiger and Dean.? By treat-
ment of the exchanger with an acid, the
alkaloid cation was replaced with hydro-
gen ion and the liberated nicotine was
recovered as an aqueous solution of its
salt.

The advent of the war jeopardized our
supplies of quinine from the Netherlands
East Indies and directed attention to the
possible use of cation exghangers in the
recovery of quinine and related alkaloids
from low quality South American barks.
It was found that, while the cation ex-
changers adsorbed the quinine bodies ef-
fectively, acid and salt regeneration treat-
ments, using either cold or hot solutions,
gave low yields in the recovery of quinine
from the ion exchanger. Hot acid removed
the alkaloid to a greater extent but the
resulting quinine was of poor quality.

Early in 1941 the Permutit Laboratories
developed a new process for the recovery
of such alkaloids from ion exchangers.
The basic principle was the use of a more
effective liberating agent for the replace-
ment of the alkaloid cation on the cation
exchanger and the use of an appropriate
solvent for the removal of the liberated
alkaloid from the exchanger bed.® In
contrast to earlier work, it was found that
alkaline solutions were the most effective
liberating agents. However, because of
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the extremely limited solubility of many
of the alkaloids in water or aqueous al-
kali, it was necessary to introduce non-
aqueous solvents such as alcohol, chloro-
form, amines, acetone, methyl acetate,
mixtures of these, or others, for the re-
moval of the liberated alkaloid base from
the exchanger bed.

The over-all ion exchange process for
alkaloid recovery consists of the follow-
ing steps:

1. Contacting the alkaloid-containing
extract or waste solution with the
cation exchanger to effect adsorption
of the alkaloid. The effluent from
the ion exchanger may be re-cycled
to the percolator for re-use.

H-Z + 2 A (alkaloid base)—>
(AH)2Z
H.Z + (AH)2SOy (alkaloid salt)
—>(AH)2Z + H2S04
2. Recovery of alkaloid may be accom-

plished by either of two proced
(a) by a two-step method consisting

of treatment with an aqueous
alkaline solution

treatment with an appropriate

followed by

solvent, or
(b) by a one-step method in which
agent

the alkaline liberating

and solvent are combined. The
liberating agent may be dis-
solved in the solvent or one

compound may serve both func-
tions (i.e., amines).
(AH)»Z + 2 NH4OH—>2 A*
+ (NHi)2Z + H20
3. Backwash of ion exchanger bed to
cleanse bed of foreign matter and
reclassify granules of ion exchanger.

4. Regeneration with acid

(NH4\QZ + HgSO;*“*

Ho7 -+ (NH.) SO,
This step and the following may be
eliminated if the alkaloid is being
adsorbed from an acid solution.

5. Short rinse to displace the spent

acid from the bed.

Choice of the two-step or one-step re-
covery method depends upon the particular
conditions involved in any case. For ex-
ample, in the recovery of quinine from a
relatively pure solution of the alkaloid,
it is possible to remove adsorbed quinine
by a one-step treatment with a solution
of ammonia in a non-aqueous solvent,
such as alcohol or an alcohol-chloroform
mixture, but for the recovery of quinine
or cinchona alkaloids from crude extracts
the two-step process offers certain ad-
vantages. During the aqueous alkali
treatment a major portion of the color

(Turn to page 549)

* Removed by solvent.

Scopolamin_e recovery plant using ion exchange at
the Debruille Chemical Corp., Brownsville, Texas.




New Fields for Development Offered by

THE GERMAN APPLICATION of the reaction between acetylene and
formaldehyde to the production of butadiene by means of the Reppe pro-
cess which is described here serves as a reminder of the multiplicity of com-
pounds, both new and old, which can be prepared from relatively inexpensive

aldehydes or ketones and acetylene.

RECENT REPORT that the butyne-

diol produced from formaldehyde
and acetylene had been used as the inter-
mediate material for the preparation of
about 20% of the German butadiene re-
quirements has thrown the spotlight on a
series of reactions which have been only
incompletely reported in American tech-
nical literature, the reaction between
acetylene and aldehydes or ketones.

In the preparation of butadiene by this
process, as described by Dr. Reppe of
I. G. Farbenindustrie A.-G. in an address
in 1940, aqueous formaldehyde, probably
in the form of its dihydrate, reacts with
acetylene in two steps, first forming
propargyl alcohol and then butyne-2-diol
1,4 by the following reaction scheme,

HO-CH.-[OH+H|C=CH

—>»HO-CH.-C=CH+H.0 (1)

HO-CH,-C=C|H+HO|-CH,-OH
—>HO-CH,-C=C-CH.OH+H:0 (2)

A small amount of propargyl alcohol is
always produced along with the butyne-
diol.

The butynediol is then hydrogenated to
form butanediol which is dehydrated in
two steps, first to tetrahydrofurane and
then to butadiene as shown below.

HO-CH.-C=C-CH.OH +2H,
—3>HO-CH,-CH,-CH,-CH:-OH (3)

CH;-CH, ICHg-ICHz
CHleHz——>(\3Hg/CH, +H0 (4)
O|H_OH| 0

CH,-CH.

EHz ]CHr—-)CH:=CH-CH=CHz (5)
\O/

Reactions (1) and (2) are general for
aldehydes and ketones and take place in

456

the presence of copper acetylide although
acetylides of silver, mercury and gold as
well as compounds of these metals which
can form acetylides under the reaction
conditions and the finely divided metals
themselves may be used. It is neces-
sary to use acetylene under pressure if
high yields are to be obtained.

It would appear that this would be
a dangerous operation as acetylene is pres-
ent under pressure and copper acetylide
is an explosion initiator, however, care-
ful study of the explosion limits for acety-
lene under pressure and of the reaction
conditions made it feasible to transfer the
process to large scale operations. The
temperature required is about 100° C.
while the pressure should be above three
atmospheres, the exact conditions depend-
ing on the aldehyde or ketone being re-
acted. Careful maintenance of pH is im-
portant, the required value ranging be-
tween pH 2 and 7.

For safety, the copper acetylide must
be deposited in a definite, finely divided
form on carriers, and it is prepared in
the reaction chamber at the beginning
of the run from suitable copper com-
pounds.

The reaction is applicable to aromatic
as well as aliphatic aldehydes. It must
be also emphasized that either one or
both hydrogen atoms of the acetylene can
react with aldehydes, producing either
mono- or poly-functional acetylene alco-
hols and the proportion of the two prod-
ucts can be widely varied by varying the
reaction conditions (pressure, tempera-
ture, type of solvent). It is also note-
worthy that the alkyneols can react in

the presence of copper acetylide with a

further amount of another aldehyde to
yield mixed alkynediols.

BUTYNEDIOL

It is of great economic importance that
the formation of butynediol can be car-
ried on readily by acetylene and technical
30% aqueous formaldehyde in about 98%

ACETYLENE-ALDEHYDE REACTION

yields. It is of interest to note that
the process was developed from the small
autoclave scale to a continuous unit pro-
ducing over two tons of butynediol on a
100% basis, in about two years.

Butynediol is produced in a pressure
tower which is filled with a copper acety-
lide catalyst on a carrier. Thirty per cent
formaldehyde solution and dilute acetylene
are fed in at the top of the tower, the
formaldehyde trickling over the catalyst
at a temperature of 90-100° C. reacting
with the acetylene which is under a pres-
sure of three atmospheres, and leaving
the lower end of the tower as an aqueous
solution, containing approximately 35%
butynediol. Like all acetylene reactions,
the formation of butynediol is highly exo-
thermic, the considerable heat of reaction
(24 k. cal. per mol of butynediol) being
removed by the evaporation of water.
The latter is removed from the ‘excess
acetylene by means of a condenser and
separator, the acetylene being recycled.
The small amount of propargyl alcohol
formed and the small amount of methanol
(which occurs in technical formaldehyde)
are separated by distillation and recycled.
The acetylene make-up is compressed and
continuously added to the acetylene stream.
For month-long operation without shut
downs, it is necessary to work in the
presence of cuprene-hindering substances,
for otherwise after days or weeks, a
plugging of the reaction tower takes place
as a result of the formation of cuprene
which, once begun in any part of the
contact mass, spreads autocatalytically.

In the second phase of the process, the
35% aqueous butynediol solution is hydro-
genated continuously to a 35% solution of
butanediol. This is carried out in a packed
tower with a nickel catalyst through which
hydrogen is circulated at a pressure of
200 atmospheres.

TETRAHYDROFURANE

In the third phase of the new process,
the aqueous solution can be distilled to
produce butanediol which can then be de-
hydrated directly to butadiene. However,
for technical reasons the dehydration 18
best carried out in two steps via tetrahy-
drofurane. It has been found that butanedi=
ol forms tetrahydrofurane quantitatively
on heating the dilute aqueous solution with
a small amount of phosphoric acid at




=

about 300° C. under 100 atmospheres
pressure. Tetrahydrofurane is easily sepa-
rated from the water by distillation,

In the last step of the process, tetra-
hydrofurane and water vapor are passed
over a phosphate catalyst at 260-280° C
to produce butadiene.

The catalytic removal of water from
1,3-butylene glycol and 1,4-butylene glycol
to form butadiene is among the most diffi-
cult of technical catalytic processes as it
is extremely difficult to find catalysts
which will produce only butadiene. This
is especially true with 1,3-butylene glycol
from which, on purely theoretical grounds,
many by-products are possible and, in
practice, an even greater number of unex-
pected by-products occur. With 1,4-buty-
lene glycol or tetrahydrofurane there are
apparently fewer possibilities. However,
with the usual dehydrating catalysts, for-
maldehyde is split off producing propy-
lene, a reaction which 1,3-butylene glycol
also shows although to a lesser degree.
The catalyst used in the preparation of
butadiene from 1,4-butylene glycol is es-
sentially the same as that for its prepara-
tion from 1,3-butylene glycol.
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OTHER PRODUCTS

The alkyneol synthesis from formalde-
hyde and acetylene not only gives a simple
synthesis for many important technical
products, but also opens up new possi-
bilities of preparing difficultly obtainable
compounds by simple processes.

As mentioned previously, progargyl al-

cohol is first produced from acetylene and
formaldehyde under the catalytic influence
of copper acetylide. This is then con-
verted to butynediol by the addition of
another molecule of formaldehyde. By
suitable means (raising the acetylene con-
centration, working in the presence of
solvents, varying the catalyst, use of a
countercurrent process, etc.) the reaction
can be carried out so that propargyl alco-
hol is the principal product, making pro-
pargyl alcohol a plentiful raw material.

The hydrogenation of propargyl alcohol
is an excellent example of selective cata-
lysis. Depending on the catalyst and the
reaction conditions (mainly pH), allyl
alcohol, n-propanol or propionaldehyde
can be produced without appreciable quan-
tities of by-products. The partial hydro-
genation of propargyl alcohol produces
allyl alcohol in good yields and by known
methods, for example, by the addition of
HOCI or Clz and H20 followed by hy-
drolysis, it can be converted into glycerin.

While hydrogenation with the normal
hydrogenation catalysts (Cu, Ni, etc.) in
neutral or alkaline medium leads to
n-propanol, hydrogenation in acid medium
yields propionaldehyde as the principal
product. The availability of propionalde-
hyde permits the preparation of the mixed
aldol, 2-methylbutanol-3-al-1 by the aldol
condensation using propionaldehyde and
acetaldehyde. This reaction proceeds with
greater than 80% yields, acetaldol and
propionaldol being formed only in minor
quantities. By hydrogenation of the mixed
aldols followed by dehydration, isoprene,

the building block of rubber, is produced.
This isoprene synthesis permits the prepa-
ration of sufficient quantities of isoprene
in adequate purity to settle the disputed
question of “butadiene or isoprene rub-
ber” and to establish whether butadiene-
isoprene copolymers offer any advantages
over Buna S.

It should also be pointed out that
propargyl alcohol adds hydrogen halides
easily and can be converted into chlorallyl
alcohols which can find use as polymers
or as copolymers either alone or in the
form of their esters. The oxidation of
propargyl alcohol with chromic acid pro-
duces propargyl aldehyde; the addition
of alcohols, for example, methanol to
propargyl alcohol, produced difficultly ob-
tainable acetol through the intermediate
dimethoxydioxane.

Butynediol reacts similarly to progargyl
alcohol when hydrogenated under various
conditions. At high temperatures, using
copper catalysts, n-butanol is the prin-
cipal product. Partial hydrogenation leads
to butenediol, mainly the cis form, and
complete hydrogenation to butanediol.
Butanediol, as such, finds use in the con-
struction of electrolytic condensers. Oxi-
dation with HOCl or with Hs0s or
NasS20g produces racemic erythritol;
oxidation with KMnOs4 or KCIOsz and
H2SOy as a catalyst, meso-erythritol. Ery-
thritol can be used in the preparation of
alkyd resins and softeners. While the oxi-
dation of butenediol in solution produces
erythritol, the oxidation of butenediol in
the vapor phase yields maleic acid. How-

Some Reaction Products of Acetylene and Formaldehyde
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ever, it is more convenient to first con-
vert the butenediol to its inner ether, di-
hydrofurane, which then is oxidized cata-
lytically by means of air. We have in
this series of reactions a new synthesis
for maleic acid.

Butanediol, obtainable by the complete
hydrogenation of the triple bond of buty-
nediol, can be used as a replacement for
elycerin for many purposes. Its esters,
either with single or polyfunctional car-
boxylic acids are valuable softeners, tex-
tile waxes and synthetic resins.

Butanediol shows an interesting be-
havior on dehydrogenation. Instead of
the expected succinic aldehyde, gamma-
butyrolactone is formed almost quantita-
tively merely by trickling the intermediate
over copper catalyst about 200° C. The
reaction is probably an intramolecular
Cannizzaro reaction.

The ready availability of gamma-butyro-
lactone opens up a whole new field of com-
pounds. Gamma-halogen butyric acid can
be obtained by the action of a hydrogen
halide on gamma-butyrolactone. By re-
acting with NaSH, the sodium salt of
thiodibutyric acid is formed. Both of
these easily obtainable dicarboxyclic acids
are interesting starting materials for
polyamides, alkyd resins and softeners.
The sodium salt of gamma-cyanobutyric
acid is produced from gamma-butyrolac-
tone and NaCN. From the latter alpha-
piperidone can be produced by hydrogena-
tion and glutaric acid by hydrolysis. Glu-
taric acid, a useful component for alkyd
resins and softeners, can be converted
catalytically to the dinitrile with ammonia.
The dinitrile can be converted by hydro-

genation into either pentamethylenedi-
amine-1,5 or piperidine. Pentanediol-1,5
is obtainable by catalytic hydrogenation
of glutaric acid esters. Pentamethylene-
diamine-1,5, as well as pentanediol-1,5 are
intermediates for super-polyamides.

Butyrolactone reacts easily with aro-

Some Reaction Products of Acetylene and Acetaldehyde

e

matic compounds under the influence of
Friedel-Crafts catalysts. For example,
benzene, butyrolactone and AICl3 yield
phenyl butyric acid and phenylenedibutyric
acid. Phenolates form the alkali salts of
phenoxybutyric acid with butyrolactone
which in the form of their Co, Mn, Zn,
and Pb salts are of interest as dryers
(Soligenes) and in the form of their esters
of poly-functional alcohols are of interest
as dyeing assistants. Depending on the
reaction conditions, gamma-butyrolactone
can react with ammonia or amines to
form either gamma-oxybutyric acid amide,
which is used as a textile assistant, or, by
the simultaneous loss of water, to form
alpha-pyrrolidone or its N-substituted de-
rivatives. The vinylation of pyrrolidone
to N-vinylpyrrolidone takes place readily.
Polyvinylpyrrolidone—in this case poly-
merization takes place even with agqueous
sodium bisulfite—is a hard colorless water
soluble glass which is of interest either
alone or as a mixed polymer with acrylic
acid as a thickener or as a water soluble
adhesive.

Tetrahydrofurance, the primary dehy-
dration product of 1,4-butylene glycol, is
probably the most valuable intermediate
of the new butadiene synthesis. Because
of its high solvent powers, it can be used
as a solvent and will dissolve high poly-
mers, such as polyvinylchloride, polyvinyl-
carbozole, rubber, Buna S, etc. It is the
basic raw material for a large number of
products: Tetrahydrofurane is readily
split with HCI and, depending on the re-
action conditions. 4-chlorbutanol, gamma-
dichlorodibutyl ether, or 1,4-dichlorbutane
are produced. From 1,4-dichlorobutane,
hexamethylene diamine for the preparation
of polyamides can be prepared via adiponi-
trile (reaction with sodium cyanide).

Other reactions of tetrahydrofurane
which can be enumerated are its ready re-
action with acid chlorides to form chlorbu-

_of tetrahydrofurance with ammonia anjf

i
1

tanol esters and 1ts €asy Ciuuiiarsv-s sl
elemental chlorine to 2,3-dichlorotetrahy- =
drofurance, the chlorine atom in the 3 ‘:
position being readily substituted with an =
alcohol residue.

Of technical importance is the reaction.

amines to form pyridine or its N-substituy-
tion products from which antioxidants,
pesticides and vulcanization accelerators
can be prepared. Dehydrogenation of
pyrolidines leads to the pyrrole series. In
this manner, the alkyneol synthesis leads
to two classes of technically important
compounds, the pyrroles and pyrrolid'mulv M’ch}l/
which were previously practically unob-
tainable.
The recent work of Professor Meer-

wein has shown that it is possible, by the =
use of certain catalysts, to produce soft,

Y

resin-like to solid, rubber-like plastie™} Ju e
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masses from tetrahydrofurane. The fe e

action involved is a splitting of the five 2 lomen

membered ring followed by an ionic chain o image
reaction which links up the molecules

r'mggre o

to form poly ethers. It is of interest o
note that the otherwise stable five-mem-
bered ring undergoes a reaction which
was previously known only for the three-
membered ring of ethylene oxide.

REACTION WITH ACETALDEHYDE

The major reactions of acetaldehyde
and acetylene in the presence of copper.
acetylide are shown in the accompanying
table. This synthesis makes the preparation
of the analogues of butadiene, piperylene
and 1,4-dimethylbutadiene, now used as
components for copolymers in the prepara-
tion of synthetic rubber and other valt-
able compounds such as vinylmethylke
tone, monovinylacetylene, 2,3 butylene
glycol and various other diols. oL

In addition, analogous reactions have
been carried out with higher aldeh
such as propionaldehyde, butyrald

(Twrn to Page 549)

CH=CH
acetylene
+ CH.CHO + CH.,CHO
CH;-F]—LCEC»CH,OH + HCHO CH ;-(':H-CECH + CH,CHO CH,-CH-C=C-CH-CH, :
OH OH ( b
pentyne-3-diol-2,5 butyne-3-ol-2 hexyg:;-diold gH
+ 2H. +HO T + 2H,
CH,-CH-CH-CH-CH. CH,-CH-CO-CH, . CH,-CH-CH,-CH-CH-C H,
bH | : | CH=CH-C=CH | |
St OH OH OH OH
pentanediol-2,5 butanol-2-on-3 vinylacetylene hexanediol-2,5
+ H.0
— 2H,0 — H.0 — 2H,0
CH,—(I:H—(I:H-CH:
CH,-CH=CH-CH=CH, ¢H.=CH-CO-CH, OH OH CH.-CH = CH-CH =CH-CH#
piperylene vinylmethylketone 2,3 butylene glycol - 1,4-dimethylbutadiene-1,3°
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N APRIL 15, 1912, the luxurious
Titanic hit an iceberg and foundered

It it with the loss of 1500 lives. On the foggy

morning of July 28, 1945, an Army bomber

N WITH AT crashed into the Empire State Building,
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kam was one common element:

killing fourteen persons. In these tragic
unrelated events there
both could
« have been prevented by radar.
+ The phosphor-coated screen of the
;1 cathode ray tube, which could have reg-
istered the image of the menacing iceberg
. and the sharp outline of the world’s tallest
building, has performed yeoman service
in war and will continue to serve well
. in peace, detecting far-off obstacles in

sand apparently
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by HOWARD C. E. JOHNSON, Chemical Editor,
Chemical Industries, based on an interview with IRVING
KRUSHEL, North American Philips Co., Dobbs Ferry, N.Y.

“ RADAR WAS ONE OF OUR MOST USEFUL WEAPONS in war. Both

Xr-ib
tenlyiniyy | radar and its brother, television, will become increasingly important in peace.
1 2 sl

e An essential element of both of these is the cathode ray tube on whose fluores-
ollowed by iy
" cent screen the image of the disclosed object appears, and whose success is due

in a large measure to the development and refinement of phosphor chemistry.

serve, too, in television, visually recording
distant events for the enjoyment of mil-
lions.

Not only in radar and television will
fluorescent screens find application. They
are already widely used in fluoroscopes
for direct observation of X-ray patterns,
as in pulmonary diagnosis. Fluorescent
lamps will utilize large quantities of phos-
phor chemicals, as will luminescent paints.
The latter have long been used to provide
luminous watch faces.

CATHODE RAY TUBE

The fundamental principle of a cathode
ray tube is simple, and differs little from

Irving Krushel stirs a phosphor mix in a steam-heated glass-lined kettle in the dust-
free laboratory. The tank on the left is part of a still to produce twice-distilled water.

that of a radio detector tube. In the
latter an electromagnetic beam of con-
stant frequency, which has had superim-
posed upon it (by variation of the ampli-
tude) the pattern of a sound wave, is re-
solved in such a fashion that the sound
wave itself is obtained. In the cathode
ray tube, the high-frequency electromag-
netic wave upon which is superimposed a
light-wave pattern is resolved so that the
light image is projected on a phosphor-
coated screen.

The resolution is accomplished in this
way: The electron stream from the hot
cathode is collimated by passing through
round apertures. The bundle of parallel
rays is thereafter deflected by the electro-
magnetic field set up by the detected beam
in such a way that the electrons fall upon
the phosphor screen in the pattern of
the transmitted image.

The electrons are, of course, invisible.
But when they hit the target, some of
their energy is imparted to the electrons
in the outer shells of the activator atoms,
raising them to higher energy levels.
When they return to their normal energy
devels, the excess energy is radiated as
visible light.

Not all of the electronic energy is trans-
lated into light. By far the greater part
of it—90 per cent or more—is lost in the
phosphor crystal as heat and other in-
visible radiation. Some of the electrons
stay on the screen, but a great number
bounce off and are collected by the con-
ducting graphite coating on the inside
of the glass shell. The percentage of
transformation of electronic energy to
visible light is termed the efficiency of the
phosphor.

PHOSPHOR MATERIALS

It is obvious that the nature of the
fluorescent screen depends upon the char-
acteristics of its component materials.
Fluorescent substances differ widely in
the color, intensity, and duration of the
phenomenon. It is essential, then, that
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A phosphor is being applied

the phospor is dumped, the tube will

the powdered material

the phosphor coating be uniform in its
characteristics.

Most naturally occurring phosphors are
impure crystals. The impurity is isomor-
phous with the more abundant material
and forms mixed crystals with it. Since
the atoms (more strictly, ions) are not
the same size, there is a certain amount
of strain in the crystal lattice. This strain
manifests itself by increasing the suscepti-
bility of the crystal to excitation; conse-
quently, the impurity is quite properly
called an activator.

One could use the natural material,
but the results would not be satisfactory.
Nature does not exercise rigorous control
over the species and amount of impurities
in naturally occurring minerals, and the
fAuorescent characteristics of various sam-
ples would be quite different. In practice
it has been found much more satisfactory
to introduce a controlled amount of a
specific material into an extremely purg
basic substance. Even then, under the
most rigorous control the characteristics
of each batch will differ slightly.

The basic phosphor materials used are
zinc orthosilicate, activated with manga-
nese ; zinc beryllium silicate, likewise acti-
vated: zinc sufide, activated with silver,
copper, Or manganese; zinc cadmium sul-
fide, activated with silver or copper; zine
sulfide, activated with silver and quenched
with nickel ; and calcium tungstate, some-
times activated with arsenic oxide but
often used without an activator.

Of these materials, only zinc silicate
occurs naturally; the rest are made from
basic materials, usually by precipitation.
The required basic ingredients are silica,
zine oxide, zinc sulfate, hydrogen peroxide,
sulfuric acid, hydrogen sulfide, ammonium
hydrosulfide, ammonium sulfide, copper ni-
trate, silver nitrate, manganese carbonate,
and beryllium oxide.
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to a 10” cathode ray tube. The glass
shell has been washed, dried, and moistened with a binder. After
be shaken to distribute
uniformly over the surface of the glass.

Constant

The proportion of components in a
phosphor has a remarkable effect upon
the quality of fluorescence. A varying
ratio of zinc to cadmium in silver-acti-
vated zinc cadmium sulfide, for example,
will give fluorescence ranging through
most of the visible spectrum from blue
to red. Similarly, an increase in the
amount of manganese or beryllium in
manganese-activated zinc beryllium sili-
cate will change the color of the fluores-
ence from yellow to orange.

Persistence of the fluorescence is another
variable which is dependent upon com-
position. Short persistence is desirable
under some circumstances, while at other
times a longer duration is preferred. This
can be adjusted accurately within wide
limits by controlling the composition of
the phosphor.

The presence of a foreign material will
often quench phosphorescence. Nickel,
for instance, will destroy the phosphores-
cence of a silver-activated zinc sulfide phos-
phor. A quenching agent is sometimes
desirable to shorten the persistence of a
projected image.

MANUFACTURE

Even the so-called “chemically pure”
salts are not sufficiently pure to use in
phosphors. Zinc sulfate, for example, is
rendered free from iron by oxidizing the
iron with hydrogen peroxide and precipi-
tating it with ammonium hydroxide. Cop-
per is renewed by electrodeposition. Other
impurities, such as manganese, are re-
moved by precipitation with hydrogen
sulfide.

At the Dobbs Ferry, N. Y., plant of
North American Philips Co., the labora-
tory in which the phosphors are manufac-
tured and developed is closed off com-
pletely from other sections of the plant.

Uniformity of the coating is checked
illumination from the box
coating. As the photoelectric detector is moved over the coati
transmission is recorded on the dial at the extreme left.
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by means of a light m
is transmitted through

both mechanically and electrost
fltered to remove dust. A slight p
pressure is maintained which force
out through cracks and crevices, pre
ing dust-laden air from entering.

Operators in the laboratory wear
lint-free clothing which is donned
small double-door chamber adjoin
manufacturing section. They do n
in contact with the chemicals, ang
tainers are covered at all times.

The equipment is of glass, glass:
or ceramic construction, such mater
having little or no effect on the phos .
Twice-distilled water is used to ensure the
absence of metallic ions. (Rt o

Spectrographic analysis of raw mate E‘::i(::u::k‘
rials, activators, and phosphors is em- |
ployed at all stages of production to co
trol the composition of the fini
product. > é

Some phosphors are affected ™
slightly by impurities. Some of t {
portant ones, however, are sensiti ‘
adulteration as minute as one pa
million. In view of this, it is not suf
ing that extreme precautions m
taken to achieve maximum purity.

The highly purified phosphor i
vated by the addition of a minute atmout
of pure activating material. The b _
then heated for one to two hours , W
to 1200 deg. C. The activator di s ‘l“‘
in the fused phosphor, and mixed 51
form upon cooling. The size and e W
of phosphor particles are greatly
by the heat treatment. Color, €

; i
proper mesh, is bound to the freshly m“»\;
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“faShed‘fj"l““ tube \\'ltll so: lum or potas- is sealed off under a vacuum of the order
sium silicate, nitrocellulose in amyl or of 10-® mm. Hg.
bfltyl a.cetatg:, or phosphoric acid. The The vacuum is produced by an oil dif-
binder is S\\’lrl‘cd in the tube to moisten fusion pump used in conjunction with a
the screen surface and the excess poured mechanical pump. It is of interest to note
out. The phosphor is then added by means that the oil in the pump is vacuum-dis-
ofa long-handled scoop and shaken around tilled at frequent intervals in order to
to give a uniform coating. The uniformity  prevent contamination of the tubes in the
of the coating is measured by the trans- process of evacuation.
mission of light, the percentage transmis- The vacuum obtained by the pump is of
sion of a constant source of illumination the order of 10-® mm. Hg. The residual
peing measured by a light meter. air is removed by a “getter,” a button of
The complete assemblage of the tube, metal, such as barium or magnesium,
including the so-called “gun” assembly—
the arrangement of cathode and electrical
contacts in the base of the tube, is beyond
the scope of this article. Suffice it to say
that after the aquadag (graphite) coating
is applied to the inner surface of the tube
and the gun assembly sealed in, the tube

which reacts with oxygen and nitrogen.
The getter is heated by a high-frequency
coil after the tube has been sealed off, and
the final vacuum obtained is of the order
of 107 mm. of Hg.

The thoroughness of the‘*evacuation is
an exceedingly important factor in the life
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* The phosphorescent character of cathode ray tubes is so sensitive to impurities that every
precaution must be taken to ensure absolute cleanliness. Here the oil from the oil diffusion
i pump used to produce the high vacuum is distilled to remove foreign material.
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of the tube. Gas molecules remaining in
the tube are ionized by an electron stream;
and since the negatively charged particles,
moving in the same direction as the elec-

trons, are thousands of times as heavy as
these and consequently undeflected by the
electromagnetic field, they stream to the
center of the target and eventually “burn”
the phosphor coating, seriously impairing
the tube.

EXPANSION INDICATED

The last few years have seen improve-
ments in phosphor chemistry, and present
research is leading toward the production
of cheaper and better materials. Higher
efficiency is to be expected, i. e., a greater
proportion of the electronic energy will be
transformed into visible light. Also, hope
is held out for longer lasting phosphors
manifesting improved optical character-
istics.

By applying chemical engineering
methods of production to the laboratory
techniques, larger batches of material are
now being made at a lower cost per pound.
An improved, less expensive product will
find an expanded market in all types of
fluorescent lighting, displacing the less
efficient ones now used in neon advertising
displays and the like.

Screen production is also being im-
proved by the use of new or adapted tech-
niques. Electrostatic deposition of the
phosphor, for example, will give a more
uniform coating, thereby cutting down the
number of expensive rejects in cathode ray
tube and fluorescent tube manufacture.

The largest potential market, television,
will probably benefit the most from these
improvements. The postwar television
tube will undoubtedly give better service
at less expense to the user, and this factor
alone should enhance the popularity of
this new medium of information and enter-
tainment.

Electrical characteristics and light output of a complete 3” tube
are being tested. Alignment, uniformity of cathode surface, and
screen condition are a few of the items checked.




Analysis and Packaging of

PURE SODIUM METHYLATE

by J. D. MacMAHON and L. E. RUSSELL
The Mathiesen Alkali Works, New York, N. Y.

SOJIUM METHYLATE IS NOW PRODUCED commercially in powder

form, substantially free of impurities.

solved, to assure delivery of a product of

Two special problems that had to be

high purjty, were the methods of

analysis and packaging, As the result of cooperative research by the Calco
Chemical Division of American Cyanamid Company and The Mathieson
Alkali Works, a new analytical method was developed, while the packaging
problem involved development of vacum-tight seals for bottles, cans and drums.

ODIUM methylate, NaOCHg, has

usually been prepared by the user,
ac needed, by the interaction of metallic
sodium and methyl alcohol. Hydrogen is
evolyed and a solution of sodium methylate
in excess methanol is obtained. This pro-
cedure may be dangerous. In addition, it
is difficult to produce a pure product,
since reaction products are formed with
components of the air, unless special pre-
cautions are taken.

Recently, sodium methylate in powder
form, substantially free of alcohol and
inorganic alkalies, has been made com-
mercially available. The process of manu-
facture, a modification of the process by
which Mathieson has produced caustic
soda for many years, begins with the elec-
trolysis of sodium chloride or sodium hy-
droxide in a stationary mercury cell.
Treatment of the resulting sodium amal-
gam with methanol yields sodium methy-
late.

The details of the process may be fol-
lowed in the accompanying diagram. The
electrolysis of sodium hydroxide takes
place in an amalgam cathode cell. A
typical cell is about 18 inches wide and
and 25 feet long and has mercury seals
at each end to keep the electrolyte in the
cell. Practically pure oxygen is obtained
as a by-product.

Sodium chloride may also be used as
an electrolyte, in which case chlorine in-
ctead of oxygen is obtained as a by-
product.

The circulating sodium amalgam passes
through a specially designed contact tower
(or chamber) in which it reacts with
methanol, according to the equation

NaHg. + CH30H —> CH30Na +

1/2Hs + Hegx
Substantially pure mercury is removed
from the bottom of the tower.

The resulting 5-15 per cent methylate
solution is pumped into an gvaporator
and concentrated to 30 per cent. Re-
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covered methanol is collected and re-
cycled. The gas from the contact chamber,
which passes through a reflux condenser
and flame arrester, is practically pure
hydrogen.

The concentrated methylate solution is
reduced to a dry powder in vacuum dryers.
The methanol is condensed from the
vapors both before and after the vacuum

pump. Heating is continued until the
methanol content is less than 3 per cent,
resulting in a free flowing powder. A
this point, the vacuum is broken and the
crystallizer and contents are cooled to
room temperature. A door is opened and
the product self-discharged through a
closed system into air-tight steel contain-
ers. The recovered methanol is recycled.

ANALYTICAL METHOD

To assure a product suitable for the
manufacture of sulfadiazine, which re-
quires sodium methylate of unusual purity,
a new analytical method had to be de
veloped since those in existence were if-
adequate. To this end, the Calco Chem-
ical Division of American Cyanamid
Company, producer of sulfadiazine, co-
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the new analytical procedure. The prod-
uct which now reaches the user contains
a minimum of 95 per cent sodium methy-
late, not over 2 per cent inorganic alkalies,
and not over 3 per cent methanol.

The method of analysis comprises the

following steps:

1. Alkalimetric determination of appar-
ent total alkali, including sodium
carbonate, after decomposition of
the sample with water.

2. Alkalimetric determination of appar-
ent alkali, exclusive of sodium car-
bonate, by titrating the aqueous so-
lution of the sample after precipita-
tion of the carbonate with barium
chloride.

3. Direct determination of the sum
of hydroxide and carbonate, by titra-
tion, using the Karl Fischer re-
agent,* 1, 2 of the water equivalent
to these compounds.

4. Determination of total methanol by
distillation of the aqueous solution
followed by determination of the
specific gravity of the distillate.

From these analyses, separate values for

sodium hydroxide, sodium carbonate,
sodium methylate, and methanol may be
calculated. These include all the known
constituents, except for some formate
which may be formed by oxidation.

PACKAGING PROBLEMS

Another factor which required special
consideration was the problem of packag-
ing. Sodium methylate reacts with mois-
ture, carbon dioxide, and oxygen of the
atmosphere to give sodium hydroxide,
sodium carbonate, and sodium formate.
Such reactions must be prevented if the
product is to reach the consumer in its
original state of purity. In addition, these
reactions are exothermic, and an improp-
erly sealed container may create a fire
hazard.

Tests were first run under ideal condi-

- tions on samples of sodium methylate

sealed in glass tubes, and it was found,
over a period of months, that the product
was perfectly stable under these conditions.

Tests were also run on samples stored

L in glass bottles with different types of

seals. Stored in bottles sealed with a
plastic cap and ordinary hard paper liner,
samples showed 25 to 75 per cent loss
it seven months. When a plastic sealing
ring was used, there was no decomposition
in this period of time.

When a container was properly sealed,
the methylate reacted with the oxygen in
the container, it was found, to leave a
residual pressure of about four-fifths of
an atmosphere. Tests in glass tubes
showed this reaction to be complete in
twelve hours. To permit rapid evaluation
of the ability of a closure to maintain the
desired vacuum, a special test was de-
vised. A glass manometer tube was sealed

* This reagent, which reacts quantitatively
with water, sodium hydroxide a‘nd sodium car-
bonate, among other chemicals, is a mixture of
iodine, sulfur dioxide and pyridine in methanol.
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msepsmg 10 2 hole drilled in the drum or bottle

to be tested. With the closure to be tested
in place, the internal pressure was reduced
to four-fifths of an atmosphere in the con-
tainer and the manometer partially filled
with mercury. It was found that closure
which would hold such a vacuum for 24
to 48 hours would hold indefinitely.

As a result of these tests, specifications
were drawn up for the drum and bottle
closures to be used. For bottles, the closure
consists of a plastic cap with a rubber
liner. A cellophane seal is placed over
the cap as an added precaution and to in-
dicate whether the bottle has been pre-
viously opened. On small metal contain-
ers, a crimped-top lid with a rubber gas-
ket and sealing compound has been found
satisfactory. For the drums of 50 to
200-pound capacity, a drum with a full
opening head is employed. This is sealed
with a bolted rim closure, a rubber gas-
ket and a sealing compound. The con-
tainers must hold the desired vacuum,
corresponding to a pressure of four-fifths
of an atmosphere. This guarantees that
there will be no further breathing and
diffusion of oxygen to continue the de-
composition of the product.

These specifications insure the delivery
of sodium methylate in its original state
of purity to the consumer. To obtain
most satisfactory results and to eliminate
fire hazards, it is recommended that the
contents of a container be used as soon
as it is opened. To this end, sodium
methylate is packaged in a range of sizes
50 that the entire contents of a container
may be used at once.

Since it is a highly reactive compound,
sodium methylate must be used with neces-
sary precaution. It should be stored in
a cool, dry place; contact with oxidizing
agents must be avoided; unused material
should be disposed of in large quantities

ot water; and containers should be com-
pletely empty and clean before discarding.
In case of accidental contact with sodium
methylate, flush with water, then neu-
tralize with dilute acetic acid.
fire, smother with sand.

In case of

USESS

Sodium methylate is widely used in the
preparation of organic intermediates. One
of the most important of these is aceto-
acetic ester, necessary for the manufacture
of many compounds. These include dyes
and pigments, such as the “Hansa Yel-
lows” which are used in lacquers and
inks, and the pyrazolones, used in textiles
because of their fastness to light.

The perfume industry uses considerable
quantities of sodium methylate in the
preparation of aldehydes, ketones, and
esters. For example, nonaldehyde is used
in making rose oil, benzaldehyde in helio-
trope perfume, methyl nonyl ketone for
the sweet pea odor, and ionone for violet
perfume. Flavoring extracts, chemically
similar to scents, are also made by proc-
esses involving the use of methylate. In
the field of cosmetics, products made with
methylate include a light screen medium
for sun tan lotions and creams.

During the war, the most important
application of commercial sodium methy-
late has been in the field of drugs, where
it is used to prepare sulfadiazine, sulfa-
merazine, atabrine, the barbiturates (vero-
nal, phenobarbital), and
vitamins.

some of the
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KORESIN---German Synthetic Rubber Tackifier
Produced on Pilot Plant Scale in the U. S.

Koresin, a tertiary butyl phenol con-
densation ‘product, has been reported in
many quarters as the only new material,
potentially valuable to American prac-
tice, found in the recent Allied investiga-
tion of the German rubber industry.

In the recent summary report, “Pro-
duction and Performance of German Syn-
thetic Tires,” a joint compilation of the
Rubber Bureau of the WPB and the
Office of Rubber Reserve of the REC, it
is noted that since the German produc-
tion of Koresin was inadequate, it was
used only in the most critical spots. Fur-
ther it is claimed that Koresin was not
only used to save natural rubber but to
improve the quality. It was considered
to be particularly essential in such places
as tread cement and ply freshening solu-
tions as it was considered bad practice
to use a natural rubber cement between

Buna plies or under Buna tread. It was
the opinion of the German tire technolo-
gists that a better tire was produced with
a Koresin wash than with crude rubber
cement. The only place where a crude
rubber cement was permitted was in the
ply turn-up around the bead where a
tackier adhesive was required than could
be obtained from Koresin and Buna.

In the report attention is called to the
fact that, generally, German carcass stocks
had high zinc content and it does not
necessarily follow that the use of Koresin
in American type carcass stock compounds
with a fairly high black content would
react in the same manner.

This material is now being produced in
the United States on pilot plant scale
and tests are under way to ascertain its
value to American practice.




Continuous Service Allowed
By New GAS TURBINE

THE GAS TURBINE, a subject of discussion since the time of Hero in 130
B.C., has at last been shown in an economic design in the form of a 2500
H.P. marine unit, operating at 1200° F. with a thermal efficiency of 29%.

HE UNVEILING of the new 2500
FL.P. marine gas turbine at the plant
of the Elliott Co. at Jeanette, Pennsyl-
vania, on July 25 promises to add a new
major class of prime movers to the three
now in use, the steam engine, the steam
turbine and the internal combustion engine.
Large gas turbines have been con-
structed and successfully operated before,
notably by Brown-Boveri in Switzerland,
but on the basis of thermal efficiency they
have generally been unable to compete
with the present prime movers. This has
been because of the non-availability of
alloys capable of withstanding the tem-
peratures required for the obtainance of
sufficiently high thermal efficiencies.

The plant pictured below operates at a
turbine temperature of over 1200°F. and
an overall efficiency of about 29% which
is probably capable of extension to 31%
by slight modifications. Newer units are
being designed to operate at 1400°F.
capable of giving a thermal efficiency of
about 34%. These efficiencies compare
with an efficiency of 26%, which may be
looked upon as the practical limit of a
modern small steam plant, and 33% the
corresponding limit for an up-to-date
Diesel engine. It was stated that the
partial load characteristics of this plant
are such that it will successfuly compete
with either a steam plant or Diesel en-
gine. The unit is designed for a life
span of ten years.

Its operation may be followed from the
flow diagram below. Here air for the
combustion reaction enters a low pressure
compressor (A) of the Lysholm type
(for a more complete description see pg.
482) after passing an intercooler (B)
(the intercooler is not absolutely neces-
sary, providing a power unit which does
not require the use of water), from which
it proceeds to the high-pressure com-
pressor of the Lysholm type (C) where
pressure of over 90 pounds per square
inch is reached. After passing through
a regenerator (D) the air passes to the
high pressure combustion chamber (E)
where partial oxygen usage OCCUIS. The
next step, the high-pressure turbine (F),
provides sufficient power to operate the
low-pressure COmMpressor (A).

After expansion through the high
pressure turbine (F) the gas enters the
low pressure combustion chamber (G)
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from which it expands through the low
pressure turbine (H) providing the
power for the high pressure compressor
(C) and the output shaft (J). The
waste gas then proceeds to the stack via
the regenerator (D) where the incoming

air is heated by the stack gas. AILEIeCE
tric motor (I) on the same shaft as low
pressure COmMpressor (A) and the high
pressure turbine (F) is provided for
starting.

Although the present plant was designed
for marine usage, the builders expressed
the belief that the gas turbine plants now
under construction would be competitive
with existing prime movers for demands
up to 15,000 H.P. although the gas tur-
bine is not practical for very small or
very large units. Insufficient units have
been built to allow a proper evaluation
of total investment for a gas turbine unit
but the “guesstimate” was given thatill
would equal that of a Diesel unit with !
similar power output. Although this unit
has been operated entirely with high-graﬂé
Diesel fuel, no trouble is expected in the
use of Bunker C fuel oil.

14 SCALE MODEL.

SHIP PROPULSION GAS TURBINE
DESIGNED AND BULT FORTHE
UNITED STATES NAVY

BY
ELLIOTT COMPANY
s - ENGINEERING RESEARCH AND DEVELOPMENT DEFT
JEANNETTE. PR

LEGEND
LOW PRESSURE COMPRESSOR
INTERCOOLER
HIGH PRESSURE COMPRESSOR
REGENERATOR

E
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HIGH PRESSURE COMBUSTION CHAMBER
HIGH PRESSURE TURBINE

LOW PRESSURE COMBUSTION CHAMBER
LOW PRESSURE TURBINE &
STARTING MOTOR
OUTPUT SHAFT

The 2500 HP gas turbine pictured above, the first built in the United States for continuos

long-time service, has delivered power more

economically than steam turbi
size and promises to provide the packaged powe ool

r unit, the dream of many engineers.

—~

 —




“B Ay
A\ sh-d“ 1!.
") iy

N NW

i
* Dl o
ST
Would e ny
TNy g
gy fm;
v for Yy
iy g
W.a me 0
It lor 3 i
Tale" yag it
0l a Digg Wt.
i A
iy vy
Toule i ey
el of,

ROBERT S. WILSON, Goodyear Tire & Rub-
ber Co. vice-presideni will direct the War
Production Board’'s rubber program, replacing
John L. Collyer, who returns to Goodrich.
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WILLIAM E. HANFORD, manager of the
central research laboratory of General Aniline
& Film Corp., has been named director of
research, succeeding E. C. Williams.

C. G. GERHOLD will manage the Riverside
jes for @ research and development laboratories for
fed 5 of o Universal Oil Products Co. He had previously

mm'b:,’,;neﬂ" been head of the development department.
manf

Iiii Indﬂiliitem'

HEADLINERS
in the
NEWS

CORNELIA T. SNELL is the first woman to
hold the chairmanship of the NY section of
the ACS. Dr. Snell, a staff member cf
Foster D. Snell;: Inc. succeeds Ross A. Baker

G. W. SALISBURY of the New York State
College of Agriculture at Cornell University
has received the Borden award of $1,000

for research affecting dairy problems.

JOHN E. OHLSON, formerly assistant to the
manager of plant operations at Wyeth, Inc.,
has been appointed senior chemical engineer
for Pennsylvania Salt Manufacturing Co.

THOMAS H. VAUGHN recently became re-
search director of Wyandotte Chemical Corp.
Assistant director for the past six years, he |
was previously with Union Carbide & Carbon. ‘

G. M. TROUT of Michigan State College was
recipient of the $1,000 Borden award for the
outstanding research on dairy products, at a
directors meeting of the Dairy Science Assn.




Uranium From Canada

The source of atomic power, uranium, is refined from pitchblende at
the plant of the Eldorado Mining & Refining Co., Port Hope, Ontario.
The scene above shows the mines with the number two shaft power
line and the collecting plant in the distance. Left, a sample of
pitchblende, courtesy of the Bureau of Mines, Ottawa, Ontario, Canada.
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At right, a view of the refinery shows a por-
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Celanese Texas Plant
Starts Production

Celanese Corp. of America has started large-scale production of
chemicals at its new Bishop, Texas, plant. Now 60 per cent com-
pleted, the plant will produce acetic acid, acetic anhydride, acetone,
methanol, hexamine, and formaldehyde from natural gas. It is located
in Chemcel, near Bishop, in Neeces county, Texas, where there is an
abundance of petroleum and natural gas resources. It is expecied
that eventually a number of other products will be added to those
mentioned here. Above is a general view of the plant, with a close-
up of some of the fractionating towers at the right.

In the first clinic of its kind in the country, 19 scientists came to the
Polytechnic Institute of Brooklyn, last July, for advanced instruction
concerning the weight and shape of polymeric molecules From left to
right, setting up an X-ray diffraction unit, are E. Klein, New York

Septer -
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‘Chemists Study Highpolymer Techniques at Brooklyn Poly Clinic
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University, E. Hultberg, North American Philips, and Rose Finkelstein.
In the center, M. A. Sizer, Armour Foundation, and ]anice Sutter,
Du Pont, adjust a crystal in the Weissenberg goniometer. H. ). Di-
Giovanni, N. A. Philips, and G. M Woten set camera for X-ray tests.




Electronic Drying Speeds
Penicillin Output

An all-electronic drying system developed by
RCA is being used to speed production and
reduce cost of penicillin. It occupies one-
fourth of the floor space and requires one-
third of the initial investment of conventional
equipment. Development work is being con-
tinued to extend the application of radio-
frequency drying to other biologicals and
pharmaceuticals, anti-toxins, foods and granu-
lar chemicals.

The system consists of three separate unifs:
(1.) Radio heat bulk-reducer—which com-
pletes in 30 minutes a bulk-dehydrating op-
eration requiring 24 hours by existing method;
(2.) Electronic vacuum drier—which in three
minutes reduces 1 cc. quantities of concen-
trated penicillin solution to a dry film in
vials, and; (3.) Vacuum heating chambers—
which remove the last percentage of moisture
from the vials, completing the drying process.

Trailer Laboratory Safe-
Guards G.l. Food

On-the-spot examination, by means of a
completely self-contained mobile laboratory,
guards against contamination of processed
foods being procured by the Army. The
body of the trailer is divided into two com-
partments, the front section being the labo-
ratory proper, which is fully-equipped for
chemical and bacteriological testing, and the
rear section containing mechanical equipment,
including an electrical generator, hot and
cold water system, refrigerator compressor,
air compressor, vacuum pump, and a still
for water.

Paint Sprayer and DDT
Control Mosquitoes

A U. S. Department of Agriculture worker
spreads a DDT compound on an area where
mosquitoes breed. He is using power paint
spraying apparatus. In one test with this
type of equipment, the spray was drifted on
the wind for 600 feet. The insecticide kills
mosquito larvae as well as the adult insects.
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WE CAN SUPPLY
YOUR PILOT PLANT

-."Ef-iwifh Monsanto Ethyl Chloracetate
hloracetate

. Ethyl
for a “pilot

If you need the Monsanto intermediates . .
Chloracetate or N-Butyl Chloracetate . . .
plant run” of one of your developments, we can
make prompt shipment. Commercial quantities, how-
ever, are not available at present. Prices will be sent
upon request.

If you have not yet tried these products in your
laboratory and if you are interested in studying the
use of these intermediates for your long-range produc-
tion, we shall be pleased to send you samples at no
cost and without putting you under obligation. For
further details, please contact the nearest Monsanto
office, use the coupon or write: MoNSANTO CHEMICAL
ComPANY, Organic Chemicals Division, 1700 South
Second Street, St. Louis 4, Missouri. District Offices:
New York, Chicago, Boston, Detroit, Charlotte, Birmingham,

Los Angeles, San Francisco, Seattle, Montreal, Toronto.
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ETHYL CHLORACETATE

N-BUTYL CHLORACETATE

"ﬁ{

(] (]

L ] ®

[ ] L]

L ] (]

L ] L ]

o : o i 1

e et S

CI—|C——-T|:—O—(|:—CI—H : CI—(li—C—O—C—C—C—C—H '

[I [ [ | o

H O H H e ol (©) FIEL S H .

[ ] [ ]

L J L ]

Appearance | Clear light straw to tan color, e Appearance | Clear light straw to tan color, 2

darkens somewhat from con- 5 darkens somewhat from con- S

tact with steel. : tact with steel. :

Assay Approximately 97% Ethyl : Assay Approximately 97% Butyl 2
Chloracetate g Chloracetate : ‘
Acidity 0.6% Maximum as Monochlor- o Acidity 0.25% Maximum as Mono- i ‘

acetic Acid : chloracetic Acid :

Distilling 95% within 5.5°C. between 2 Distilling 95% in 11.5°C. between o

Range 139°C. and 147°C. : Range 175°C. and 189°C. :

........ 125°F. 7 . . {Closed cup........155°. 3

Nofe: Flash point 33::?5;? ........ 128°F . Note: Flash point {500¢ S0P """ """ 1555E

i (TG R I S 131°F - Fire pointas s et TO1E

L ] [ ]

[ ] [ ]

[ ] [ ]

[ ] [ ]

ONSANTO

\HEMICALS

JWHICH SERVES MANKIND

S A M LEETS UEP O N

MonsaNTo CHEMICAL COMPANY,

Dept. I-22, Organic Chemicals D1v1sxon,

1700 South Second Street, St. Louis 4, Missouri
Without cost or obligation, please send data and samples as indicated:

[1 Ethyl Chloracetate; [] N-Butyl Chloracetate
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Name.

Company.
Street.
City.




BETWEEN THE LINES

Helium Excites New Interest

Once regarded as a

waste, helium has emerged from the war as

4 “threshold” material, a gas for which new uses have been
found, and for which there 15 every promise of a still wider

field of usefulness.

S A LIFTING GAS for airships it
has been familiar to the public for
some years. With the disappearance of
lighter-than-air craft as imminent com-
mercial possibilities shortly before this
war, the public tended to forget about
helium, forgetting, or overlooking, that
this is only one of the gas’s potentialities.
During the war, however, it has come
into industrial use on a scale only now
beginning to be mentioned. For instance,
magnesium fabrication presented some
seemingly impossible obstacles. Welding
of magnesium, for instance, was very
difficult—because it is easily ignited, the
surfaces to be welded would burn almost
instantly when heat was applied in the
process. This difficulty has been over-
come by the use of local blankets of argon
and helium gases.
There was thus evolved one of the

its anti-submarine blimps, for Airmy and
Navy meteorological balloons, and for
medical uses, besides a number which are
still secret. The 1944 commercial or
non-military shipments from the Bureau
of Mines producing installations i the
Southwest were nearly 30 times as large
2s those of 1938. Even more will be
available for 1945 and later.

The Bureau of Mines of the U. S. In-
terior Departments controls the entire
production and distribution of helium for
the Government, but actual marketing s
handled principally by commercial dis-
tributors of compressed gases, who main-
e stocks of helium in cylinders through-
ouc the country. In addition to about 30
commercial dealers or consumers, a num-
ver of scientific and educational institu-
tions were regularly supplied with helium
during the past year, according to records.

U. S. Bureau of Mines Helium Plant near Amarillo, Texas

major industrial uses for helium almost
coincidentally with the large-scale pro-
duction of magnesium. This led to wide
employment of helium in the aircraft in-
dustry, among others, so that during
1944, sales of this gas to commercial dis-
tributors in the United States rose to
more than 250,000 cubic feet per month,
double the 1943 rate.

The extent of its use is indicated by
the report that a total of 2,187,205 cubic
feet went to commercial distributors dur-
ing 1944. In addition, an undisclosed
amount was taken by the Navy for lifting

470

These included Johns Hopkins Hospital,
Massachusetts Institute of Technology,
Yale, University of Texas, Columbia Uni-
versity, and Sloane Physics Laboratory
at Yale.

For some years medical and scientific
groups have experimented with helium
in treating respiratory diseases, for mix-
ing in hospital anesthetics, and for treat-
ment of underwater workers’ “bends.”

Tts value in welding such materials as
magnesium is of course apparent in its
characteristics of non-flammability, iner-
tia and non-explosiveness. With the sup-

Py NOW Stduitievu, »v==— ‘
creasingly diverted from the basic prob-
lem of locating helium-bearing gas to
development of new uses for helium in
metallurgical industries. There are many
such uses, it is believed. /

Future Linked to Light Metals

for

In this connection the present interest
in Congress, and in the West, in the
future of light metals is relevant. There | 4
has been wide discussion for illustration, m
of the possibilities of using magnesium
metal in articles for which other metals
were used before the war—autos, etc.
One of the prime obstacles in using mag-
nesium sheet in body work, it has been
reported after experiment, is the lack of
suitable welding processes.

Aluminum also has some drawbacks i
this respect, it is stated. Thus, it has
superior thermal conductivity compared
with steel, making it suitable for some
uses perhaps to greater advantage than
steel, but this, in the opinion of some
experts, is offset by some added difficulty,
in welding. \

If it were possible to use aluminum,
magnesium, and some other of the newer
metals to any substantial degree in place
of iron and steel, under conditions of pre-
vailing shortages, the advantage to re-
converting manufacturers today would be
obvious.

Even during the war, the Bureau of
Mines was giving an increasing amount
of attention to the post-war potentialities
of helium gas, and has been producing
this gas in five plants established under
an earlier Act of Congress. (Amarillo
and Exell, Tex., Cunningham and Oftis,
Kans., and Shiprock, New Mexico, are |
known locations.) :“q ST of

In the last Interior Department appro-
priation the Bureau of Mines sought aHM
$30,000 for helium utilization and xed -
search to find new uses for the gas and
new ways of handling it. Bureau off v
cials feel that there are some promising
aspects of the use of helium in connection =, tghor
not only with magnesium and lighti@f=
semi-light metals, but in treatment
other metals.

The five plants are substantially
operating condition, minus certain d
ments of construction, it is stated.
Bureau has been faced during the
with fluctuations in demand for the g&
as well as changes in conditions in't
gas fields and in the supply pipeling
Actually, in the latter stages of the W
the Bureau was producing gas slightly:
excess of requirements, and this
being stored for possible future demart
More interesting still, it .is knowi
the plants could have produced even
gas if it had been needed. ¢

The Government has still to acqu
some gas rights, it is understood
owns the field from which the Amar
Tex., plant operates. *At Exell, north
Amarillo, gas is taken from private P
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for immediate shipment

in carload quantities!

AVAILABLE

Free Booklet

“"ARTIAL LIST OF
“VICTOR
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ds . . . formic, metaphos-
_ phoric, oxalic, phosphoric,
" polyphosphoric.

_rmates . . . aluminum, sodi-
" *um, sodium boro-.

 Maphosphates . . . alumi-
“num, ethyl.

thophosphates . .. ammoni-
um, calcium, iron, magnesi-
um, potassium, sodium.

talates . . . calcium, sodium.

~_@sphorus (yellow).
i iq the
= - frophosphorus

; sphorus compounds . . .
jithlorides, pentoxide.

i"rophosphates . . . calcium,
; VI"‘” i ifodium acid, sodium iron,
g > | jetrapotassium, tetraso-
jid have P fium

been ”fwll |/Phates . . . magnesium,
mert ”va.’ i {0dium aluminum.
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Here’s good news! Expanding output
is beginning to overtake even wartime
demands. Today, Victor Formic Acid
is available for immediate shipment. A
clear, colorless, uniformly pure, and
completely volatile liquid, Victor For-
mic Acid is produced in both 90 % and
85 % concentrations, weighing approx-
imately 10 lbs. per gallon and packed
in 120-1b. and 130-l1b. glass carboys.
Prompt shipments can be made from
Chicago Heights, Illinois, plant or east
coast warehouse stocks.

In the textile industry, Victor For-
mic Acid is widely used as an acidulant
in the dye bath . . . for wool, silk, cot-
ton and other textiles. It is especially
recommended where exhaustion of the

VICTOR Cirriviat Oorii

HEADQUARTERS FOR PHOSPHATES » FORMATES « OXALATES

dye bath is incomplete or where min-
eral acids are too strong for proper
penetration and levelness. Since Vic-
tor Formic Acid is completely volatile
it will not cause any decrease in the
tensile strength of the fabric. For fur-
ther details send for special booklet.

In the tanning industry, Formic
Acid offers definite advantages in re-
moving lime from the pores of bated
hides. The grain side is generally
cleaner, a more evenly colored leather
results, and there is no unnecessary
waste of hide substance.

In the laundry, Formic Acid is some-
times used as a sour to prevent yellow-
ing of fabrics when ironing.

141 West Jackson Boulevard, Chicago 4, Illinois
NEW YORK, N. Y.; EKANSAS CITY, MO.; ST. LOUIS, MO.; NASHVILLE, TENN.; GREENSBORO, N. C.
PLANTS: NASHVILLE, TENNESSEE; MT. PLEASANT, TENNESSEE; CHICAGO HEIGHTS, ILLINOIS




lines of gas companies, into the helium
plant, where the helium is extracted and
the residue returned to the pipeline. The
Government, incidentally, pays only for
the difference between the quantity of
gas taken into the plant and the amount
returned to the pipeline. Almost the
same procedure is followed at Amarillo,
the gas being taken from the Govern-
ment-owned gas field, the helium ex-
tracted, and the residual gas sold to a gas
company which has a pipeline from the
plant to a fuel-gas market.

Costs Reduced

This suggests helium costs, and in that
respect, Bureau officials point out that
the level to which the cost of any new
product can be reduced is unpredictable.

In 1921, the first year in which a pro-
duction-scale helium plant was operated,
the out-of-pocket cost of plant operation,
maintenance, etc., was $486 per 1,000
cubic feet of helium produced; in the
fiscal year of 1944, it is stated, that cost
had been reduced to $6.27 per 1,000 cubic
feet, or about one-seventy-eighth of the
initial unit cost. Such costs do not reflect
capital charges, of course, but total costs
have been reduced in proportion.

It may be remembered by some that in
the early stages of helium development
there was the very spectacular possibility
of revolutionizing air transportation
through the wide use of lighter-than-air

s b ey,

crait. The United States, as was
publicized at the time, held the

known supply of helium, and apparently
was headed for an early lead in this field.

Unfortunately, several air tragedies/in-
volving American dirigibles occurred in
fairly rapid sequence, which convinced
the public, if not the services, that helium
gas was not the complete answer. We
virtually abandoned this type of airship.
and except for certain very successful
war uses in the present conflict, never
revived it. As indicated, helium was an
invaluable aid to us in this latest attempt
to utilize airships.

Meanwhile, Germany continued in the
field with temporary success, but owing
to the lack of helium, lost its principal
demonstration airship several years ago
when the gas it was compelled to use
exploded with frightening loss of life. Up
to this time, helium was principally iden-
tified, in the popular imagination at least,
with its possibilities in the air.

It may be recalled that prior to this
war, Germany attempted to obtain large
amounts of helium from the United States.
What the Germans wanted with it can
only be guessed. Some obvious uses,
suggested by our own war experience,
may be surmised. In the light of more
recent advances in the use of light metals,
the necessity perhaps in Germany of
using these metals whether desirable or-
dinarily or not, hints that they may have

BORAX |

RICACID

TECHNICAL - U-S-P - SPECIAL QUALITY
CRYSTAL - GRANULATED - POWDERED
IMPALPABLE - ANHYDROUS

e Sodium Metaborate |

e Potassium Borate |
o Ammonium Biborate
e Ammonium Pentaborate

— |

PACIFIC COAST BORAX COMPANY
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stance. On the other hand, our experts
now returning from studying German
chemical developments have run onto sg
many leads that the Germans may haye
had plans in mind beyond anything we
could have imagined before the war.
Whatever the answer to these ques- =
tions, the Bureau is now concerned imme-
diately with more prosaic phases of its

BE!

use. One of these is a further reduction An
in its cost and improvement in its trans- Jhle
portation. About one pound of steel is 5
required to transport one foot of helium, salve

using a pressure of 2,000 to 2,500 pounds

per square inch. 568~

Seek Lighter Container sul

The Bureau has found that by subject-
ing helium to high pressure it can be re-
duced to 1/160th of its normal volume. I
it can be shipped in liquid form, the vol-
ume can be reduced still further, to about
1/800th of its volume at atmospheric pres- An
sure. Shipped in a lighter container its ‘ c
transportation cost is reduced; moreovyer,
it can be shipped in quantity even by air.
The Navy was especially interested in the
latter possibility during the late stages
of the war, having in mind its transporta-
tion overseas.

One of the projects therefore, involves
finding means of liquefying helium on a
large scale and developing containers for
it in this form. Some of the findings
that can now be reported are that the

Navy used less helium than it first antici-
pated, due to the efficiency of the gasy
use in Navy light aircraft.
This suggests again a parallel si
to one earlier in the history of heli
velopment. Lighter-than-air craft
be revived or not, but the vastly red
cost of the gas, the wider applicatio
new metals and new industrial processes,
may be geared to postwar plans only now B nbygro
in the blue-print stage. That is what
some scientists and some members @ 8 dibol. ¢

Congress visualize. iy dispe
Ity edib,

Agricultural Society i
Elects Brand : “—Hfm?m
The “Agricultural History Society” @ el ¢
the United States, at their recent Twenty= W ud

sixth Annual Meeting, announced i bl
election of the following officers: e

Charles J. META

Péesident E Brand, Washington

Vice President: Richard O. Cummings, U
versity of California.

Secretary-Treasurer: Chas.
War Food Administration.

Executive Committee:
Lehigh University.

Mr. Brand is consultant to the pres
of The Davison Chemical Corpof2
Baltimore, Md. At this meett
Arthur Peterson, of the Army Ind
College of the War Department, 10
President of the Society, made his af
address entitled “The Agricultural
tory Society—The First Quarter &
tury.”

Clarence H.
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BETA METHYL UMBELLIFERONE
Ultra Violet Light Absorbent

A new highly efficient ultra-violet light filter, now commercially avail-

able. Odorless, neutral, white powder, very soluble in alcohol, organic

solvents and alkaline water, relatively insoluble in acid water. Suggested

uses—in suntan oils, coatings, colors, fabrics or wherever the effects of

sunlight are detrimental.

SAMPLE AND INFORMATION ON REQUEST

CARLISLE CHEMICAL WORKS

READING 15, OHIO

Manufacturers of Fine Industrial Chemicals
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ight amber non-hygroscopic, high-boiling, self-emulsifying
—soluble in alcobols, oils, etc—self-emulsifiable in water—

I of 5% aqueous dispersion 8.0—low surface tension and | SPECIAL LIGHT American Double Refined

Z cosity—non-toxic, edible and practically odorless. ‘
Wh; ‘Q(lﬁ‘,‘;y nufacturers of cosmetics, pharmaceuticals, foodstuffs, paper, tex- | c A N D EI I I | A
e 8, dry cleansing preparations, lacquer emulsions, emulsions for
ran |

od, leather and metals, etc., will find Propylene Laurate’s emulsi- | DOMESTIC
1'9g action, coupling and plasticizing action, and detergent and |

-reducing capabilities of extreme interest. 0 Z 0 K E R I T E s
£ A DIRECT SOURCE FOR ZINC AND OTHER ‘

METALLIC STEARATES
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Silicone Rubber NP 155

Dow Corning Corporation announces
the commercial availability of Silastic, a
silicone rubber, produced in various stocks
for molding, extruding, coating, and
laminating. Largely because of their in-
organic origins, these rubbery organo-
silicon oxide polymers remain elastic after
heating at temperatures up to 500° F. and
retain flexibility at temperatures as low
a5 — 708

Silastic stocks are available for mold-
ine flat sheets, gaskets and other shapes.
Silastic coated lead wire and other con-
tinuous extruded shapes are made from
Silastic stocks designed for extruding.

Also available are Silastic stocks com-
pounded for coating glass or ashestos
cloth to produce flexible, water-proof,
heat stable, oil resistant gaskets, dia-
phragms, tape and electrical insulation
which is nontracking, arc and oxidation
resistant. Laminates may be made by
curing under pressure multiple layers
of Silastic coated inorganic fabrics. Silas-
tic is also used to insulate wire wound
resistors with waterproof, heat resistant,
clastic coatings able to withstand the se-
vere and repeated thermal shocks speci-
fied for Grade I Class, I resistors.

Silastic coatings adhere to glass, vitre-
ous enamel, iron, steel and aluminum.
They constitute protective coatings which
are resistant to oil and salt brines at ele-
vated temperatures.

Silastic stocks now available have ex-
ceptional temperature stability, tensile
strength of from 200 to 330 pounds per
square inch, elongation ranging from 79
to 115%, high resistance to water, brine
and oil, and electrical properties of the
following magnitude: dielectric constant

CHEMICAL INDUSTRIES, 522 Fifth

Please send me more information,

at 1,000,000 cycles of 5.0 to 7.5; powcr
factor at 1,000,000 cycles of 0.13 to 0.18% ;
and dielectric strength of 500 volts per
mil. The properties of Silastic stocks,
notably their tensile strengths, are being
¢toadily improved.

Resin Plasticizer NP 156

A new and unique type resinous plas-
ticizer is used to prevent premature fail-
ure and loss in signal strength of high
frequency cables for Navy equipment.
Known as Paraplex G-25 and developed
by the Resinous Products & Chemical
Company, this product might be described
as a “polymeric” plasticizer, the first
resinous type plasticizer compatible with
polyvinyl chloride and which combines the
desirable features of ester type plasticiz-
ers with the permanence and non-migrat-
ing quality of a synthetic resin.

The limitations inherent in chemical
plasticizers such as the phthalates have
long been recognized in connection with
nitrocellulose. The tendency to migrate
from the plastic—particularly when ap-
plied over a porous substrate or one in
which the plasticizer is soluble—resulting
in gradual embrittlement of the plastic,
has-been a very frequent cause of diffi-
culty.

This plasticizer combines the advan-
tages of monomeric ester-type plasticizers
such as dibutyl sebacate and dicapryl
phthalate with the permanence and re-
sistance of a synthetic resinous material
and offers definite possibilities for other
specialty stocks based on vinyl resins as
well as synthetic rubbers of the Buna N
type. Such stocks can be compounded to
give maximum resistance to oils and avi-

Ave., New York 18, N. Y. (9-5)

understand that nothing further may be available on some of them.

NP 155 NP 59
NP 156 NP 160
NP 1157 NP 161
NP 158 NE 162
NEANIE LT e b e e e
COMPANY, .« -« cenee o oiesseib e
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if available, on the following items.
NP 163 NP 167
NP 164 NP 168
N1 NP 169
NP 166 NP 170
INERE1Z1.

PoSTHON o a o s e DR EE SR

tunpe;ahwe fexibility needed 1n SO many =
aircraft applications. il resistant gas-
lct stocks and molded hydraulic seals
are typical examples of this application,

The plasticizer imparts low heat de-
fcrmation to rigid polyvinyl chloride
stocks and is reported to be an efficient
plasticizer for cellulose nitrate, chlori-
nated rubber as well as certain thermo-
sctting phenolic resins. Paraplex G-25
also is useful in special resistant aircraft -
caulking and seam sealing compounds, &
The superior oil resistance, permanence
and low extractability of Paraplex G-25 ’.
compounds is of special significance m%
fabric coatings. Hot melt coatings for -
food packaging can be formulated re;

because of the wide compatibility y
and excellent heat stability of this I
ticizer. /
v
; S\
Synthetic 7
Lubricant NP 1 " /
A new synthetic internal combustion \'-‘(;' 4
engine lubricant having unusual ac [ \\Q.. f
tages over mineral oil, particularly { \",,
R

for cold weather use, has been annou
b: Carbide and Carbon Chemical
poration. This lubricant, which
being produced in commercial qu
has properties quite different in m
respects from oils derived from pet

War-free and manufactured to
sired viscosity, the new mater
pour-points varying from — 30
F. and flash points ranging fror
up. They have densities appro
that of water. Carbon residue va
less than 0.01 per cent, regardless of
cosity, and the lubricant is cha
by low change of viscosity with ¢l
temperature, having viscosity 1
the range of 140 to 160. It conta
petroleum oils.

These new lubricants practically elimi=
nate sludge and varnish formation in the
engine, and wear of the moving parts i
in line with wear experienced with ordi:
nary mineral oils. Ease of starting i
cold weather is an outstanding advantage

There are indications already that these:
lubricants will be widely used in inte nall
combustion engines when they are avait
able for other than critical military use

Information on the chemical nature o
these materials is restricted under secrecis
orders. :

Styron 411

A greatly improved polystyrene, desig-
nated at Styron 411, has been annoufl
by The Dow Chemical Company ‘to
place the present Styron K-27 as of
tember 1st. The Company furt
nounced that there is no increase if
price of the improved material:

Among mechanical advantages claifl
for Styron 411 are increased weld st
and better machinability. Buffing 0f
ations are mre easily performeds

e olonie
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r-increasing amounts of Penicillin Heyden are

oming available to fight disease on the home

ont. Day after day, larger and still larger ship-

ts are leaving our Princeton plant to meet

vilian needs.

Enlarged photograph of a culture dish showing This brochure tells a story you'll want to read. We shall be
separate colonies of Penicillin producing mold. glad to mail it upon request made on your business stationery.

Sodium and Calcium Penicillin Heyden, in vials of
100,000 and 200,000 units, with eighteen months

expiration date, for human and veterinary pur-

poses, are available through distributors in the
United States, selling under their own labels.

For research and compounding, Penicillin

Awarded to the personnel of our Princeton, Heyden, in both vials and bulk, is sold directly to
N. J., plant for excellence in the productton i by Hevd
of Penicillin. This plant is devoted entirely the user by Heyden

to the manufacture of this product.

ﬂ I ; Employees of all other Heyden plants have
: il een similarly honored for excellence in
production.

, HE D N Chemical Corpomtzon

393 SEVENTH AVENUE, NEW YORK 1,
Chicago Sales Office: 180 N. Wacker Drive, Chicago 6, IIi.
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trimming, the new material shows reduc-
tion in tendency to tear back or produce
a laminar condition when cut at the gate.
In improving the mold release and elimi-
nating external lubrication, Dow engineers
greatly improved surface appearance. The
reduction of surface marks in 411 en-
hances appearance and adds brilliance
and gloss. Welds are scarcely perceptible
in the new material and prove distinctly
superior to regular polymers.
Although availability of Styron 411 is

subject to WPB regulations, Dow, cog- -

nizant of an increased demand, is making
every effort to provide increased produc-
tion facilities to meet the present and
future demands for both military and
civilian end users, they said.

NP 159

Merco Nordstrom Valye Company is
now the exclusive distributor of a new
valve lubricant for which unusual prop-
erties advantageous for a number of se-
vere services are claimed.

This lubricant is colorless and one of
its outstanding properties is that its vis-
cosity changes only slightly over a very
wide temperature range. It is recom-
mended for working temperatures ranging
from 40° F. to 400° F. Due to its ex-
tremely low vapor pressure, it does not
evaporate appreciably even at elevated
temperatures.

Its principal services are for steam,
hot water, hot air, oxygen, high vacuum,
also for dilute solutions of mineral acids
(except nitric and hydrofluoric acid be-
low 250° F.): hydrochloric acid, natural
and synthetic rubbers, acetic acid, acetic
anhydride and ethyl alcohol below 250N

Tt is available only in soft bulk form
for application by grease gums.

Silicone Lubricant

Light Absorbent NP 160

A new ultra-violet light absorbent and
fluorescent chemical compound known as

B-methyl umbelliferone is now made com-
mercially available by Carlisle Chemical
Works, Reading, Ohio. It is claimed to
have outstanding properties as a sun-
screening base in cosmetics and should
also find widespread industrial applica-
tion wherever it is desired to eliminate or
reduce the adverse effects of sunlight.

Higher Phthalic
Vehicle Offered NP 161

In the April 4, 1945, amendment of
WPB Order M300, Schedule 59, the War
Production Board raised the amount of
phthalic anhydride permitted for use in
the vehicles of “semi-alkyd” primers and
finishes. Vehicles employed in the pro-
duction of such finishes were formerly
restricted to 15-16% phthalic anhydride
(based on total vehicle solids), but to
permit the production of superior finishes,
this percentage has now been raised to a
maximum of 20%.

S&W Aroplaz 1378 Solution (50%

476
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Solids in Mineral Spirits)®is a modihed
alkyd resin which is now being produced
by USI for use as the composite, total
vehicle solids component in specification
finishes. The resin meets the chemical re-
quirements of the specifications and when
properly pigmented the resultant finishes
possess the physical properties demanded
by the specifications. It is also well suited
for use in finishes other than military
which the WPB considers essential but
which they limit to a maximum phthalic
anhydride content of 20%.

High-Frequency Heat
Saves Vitamin C NP 162

By using high frequency electricity for
blanching vegetables in place of flowing
steam or boiling water, food chemists at
the State Experiment Station at Geneva
reduced the loss of vitamin C in treated
raw cabbage from the 30 to 40 per cent
occasioned by the usual blanching methods
to only 3 per cent by electronic blanching.

For their successful preservation by
freezing or dehydration, vegetables are
usually briefly exposed to flowing steam
or boiling water. This heat treatment
inactivates enzymes which may cause de-
terioration of flavor and destruction of
vitamins during storage. However, these
heat treatments sometimes damage the
texture of the vegetables, making them
soft, and the steam or boiling water also
leaches out vitamin C and some of the
B complex vitamins, thus reducing the
nutritive value of the food.

By using high frequency electricity
washed fresh vegetables could be placed
directly in the container which goes to
the consumer, passed through a high fre-
quency field to inactivate the enzymes,
and then directly into the freezer. This
would eliminate much handling and pos-
sible contamination of the vegetables be-
fore they reach the consumer. The re-
sults obtained from the electronic heating
of cabbage have led to more extensive
tests with other vegetables. While_the
experiments have been on a small labora-
tory scale, it is possible that rapid ad-
vances in electronics during the war may
make possible the large-scale use of elec-
tronic heating in the commercial process-
ing of fruits and vegetable in the not far
distant future.

Hormone Tablets For
Oral Administration NP 163

Conestron tablets, natural conjugated
estrogens to provide completely effective
oral therapy for the menopausal patient,
have just been announced by Wyeth In-
corporated.

Oral administration of estrogens has
already demonstrated its superiority over
the time-consuming injection therapy. Not
only has it wide acceptance by the medical
profession but it bids fair to become the
preferred therapy. :

This new addition to the Wyeth line
of prescription items is packag?d in two

S1zes: DOTLIES UL LUV @ ~y~=-;
taining 0.625 mg. estrone sultate.

Nylon Improved ‘
By Borates NP |

A patent relating to the product
stabilized high molecular weight po
amides having filament and fiber-forming
properties was granted this week to Cela-
nese Corporation of America.

According to this invention—Unite
States Letters Patent No. 2,378,493
polyamides themselves or the re
mixture from which they are prodi
(diamines and dibasic acids) are
with boric acid or a salt or ester of |
acid, such as zinc borate. The boric
or salt is present in comparatively s
amounts. i

This process yields polyamides of
proved stability which are eminent;
able for melt spinning to produce
ments and films. =2

Brass Cleaner N

Cowles Detergent Company annoul
the latest development of their resea
department, Cowles KW—Clean Bright
brass cleaner. This product is said to be
a high-speed, efficient, free-rinsing brass
cleaner. It can be used in still tank (with
or without electric current) and in wash:  VANTAGE
ing machine equipment. KW cleans brigﬁé‘

‘and does not attack or tarnish the metal,
and is also adaptable to cleaning die-cast- s betfer
ings.

muomeric f

e react

: </ f s formalde
Aluminum Anodizing NP 166
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A modified chromic acid anodizing proc-
ess for aluminum, employing sulphuric {1015 Ds
acid for partial maintenance of the ba’f;l*g g acid
was developed several years ago by 539» i
Diego U. S. Naval Air Station and has
been used in production ever since. Be-"mu"u" ‘
cause of the shortage of chromic acid, this N
process has been made available to irig Il
dustry in order to determine its gener M toma
applicability. : e inc

When aluminum is anodized in a chiosf, .

. Jﬁh(\l)"l'm
il iy

i ontro]

mic acid solution a certain amount di'§+
solves and neutralizes part of the chromic
acid. The chromic acid which has th
combined with aluminum does not suppo
anodizing and is entirely useless. &
much as 90% of the chromic acid addet
to an anodizing bath is used up in
manner.

The process developed by San Dieqo
Naval Air Station replaces this chromi®
acid with sulphuric acid to combine with
aluminum. The chromic acid lost by
drag-out and other mechanical means must:
be replaced with chromic acid to maintall
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the chromic acid content. 3 'm\'\m\“
The steel tank must no longer S€ ‘ u\W““
as cathode in the circuit because ONEES il
activating effect of the cathodic depol L\.ﬂ\lw
tion. For this reason one should use M\\\“‘
or slabs of carbon as cathodes. 4 St

Since a “neutral” tank is liable to'd i
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ADVANTAGES IN USE—Can be used as a source of anhydrous

monomeric formaldehyde for reaction with various materials. Pro- TRIOXANE
vides better control of reaction, better yields and quality of product, Sl tumadc polymeniaf formaltehyde
shorter reaction time, smoother reaction than is possible with aque- RealpERThES
Colorless, crystalline compound
o . )
us formaldehyde or other formaldehyde polymers Mileciloe Weinbt oz, 1 %005
: R QOdors; & ke he st Mild, Pleasant
STABILITY AND DEPOLYMERIZATION — Stable in alkaline or neutral Melting Point . ... 61°C
solutions. Depolymerized to formaldehyde by small amounts of Boiling Point ................ 115°C
strong acid or acid-forming materials. Depolymerization rate is Val’;’s‘;g’ess"'e s
easily controlled. g L S OEE gy
M t [ 4:53C Y, S Tame iy o 7B,
SOLUBILITY AND MISCIBILITY— Miscible with many types of or- 1203 v I n ke 1212 2
. Fibks C c - ElashiBoint ... 28 5o 3 -0 45°C
ganic compqunds, dissolves a w1.de range of materials such as phe Density (molten) @ 65°C. 5 20 1270
nols, aromatic hydrocarbons, amides such as urea, and many others. Solubility
Trioxane increases the solubility of the protein zein in water and X/latehr.l. ........... Readily Soluble
y B x : ColGISFANEE e .
alcohols. Trioxane acts also as a plasticizer and as an anti-gelation Ketones. .......... S )
. Etherssin e tere % 2
agent for zein. (ESIErSI S R sk % i
¢ ; Chlorinated
USE IN ORGANIC REACTIONS —Trioxane can be used in reac- Hyr(;rrlgcarbons 25 A
tions with such compounds as phenols, amides, amines, proteins, Arl(-)[r;ljdart(l)ccarbons Soneas
hydrocarbons, and in general, with compounds with which formal- Vegetable Oils ... .. . ey
s dehyde will react in slightly acidic media. yﬁfnh;}]_a_lé??‘: i S
yiing Petroleum Ether . . Slightly Soluble
= r"t\’ilqu‘j [‘5‘
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velop both cathodic and anodic areas and
anodic corrosion may be very severe, the
tank should be further protected against
corrosion with several coatings @ 2
chromic acid resistant paint. It also ap-
pears desirable to keep it in the cathodic
circuit because in the presence of carbon
cathodes, cathodic corrosion is liable to
be less than anodic corrosion through im-
perfections in the paint coating.

The addition of sulphuric acid upsets
the ordinary relationships between pH
and free chromic acid content and amount
of current drawn by the aluminum alloys.
Hence pH determinations are no longer
of much value without complete chem-
ical analysis and another system of control
is needed.

A new bath is made up as usual to con-
tain 2%% chromic acid or 21.5 lbs. per
100 gallons. Additions of chromic acid
are made to maintain the current density
at not less than 1.5 and preferable not
over 2.5 amperes per square foot, until
the total chromic acid content reaches
10%. Further maintenance of current
density is obtained by gradual additions
of sulphuric acid (either concentrated or
diluted, depending on the size of the ad-
dition). When the total chromic acid
content drops below 10% because of drag-
out and other losses, chromic acid is added
to restore the 10% minimum before sul-
phuric acid is again added.

The chromic acid content is determined
by means of the same method of chemical

analysis as is used for chromium plating
solutions.

The experience of San Diego Naval Air
Station has shown that the film formed in
the modified bath has the same properties
as a film of equal thickness formed in
the regular chromic acid bath in respect
to corrosion protection, wear resistance
and paint adhesion.

Tests of the corrosiveness of the modi-
fied solution on aluminum alloys indicate
that it is of the same general order  of
magnitude as that of the regular chromic

acid bath.

Concrete Improver NP 167

Chemists at Ohio State University have
learned that concrete will last much longer
with far less maintenance expense if a
by-product of the paper industry is added
to the cement used. An investigation con-
ducted by Dr. Wesley G. France and
Fred M. Ernsberger showed that when
cement is placed in water many of the
particles clump or flock together. Since
tests have shown that the best results are
oot from cement only when each of the
countless particles is wet all over, this
tendency of the particles to bunch together
greatly reduces their combined effective-
ness or efficiency in concrete.

The second step of this investigation
showed that the clumps are brpken up
when a small amount of calcium ligno-
sulfonate is added, which disperses the
cement particles. Tests have proved that

concrete produced Witk Giop~s=-— I %
{s stronger, less porous and
five times longer than when made;1
plain cement. ‘
Dispersed cement providing these
standards in concrete already has b
used in millions of yards of concre
buildings, industrial plants, bridge
airports, reservoirs, filtration plani

highways.

Anti-Fog Preparation
For Goggles

A new anti-fog preparation for
goggle lenses, face shields, and wi
plates clear is announced by the An
Optical Company, Southbridge, Ma

Fog on lenses, the concern poin
is annoying, but, more important,
actually dangerous since it obscuresy
and increases accident frequency

The new AO anti-fog mater
manufacturer claims, is made from a §f
tific formula to penetrate the ultra
scopic pores of glass and deposits a
film which helps prevent foggin
ing, and frosting of all types &
surfaces. In addition, it removes
and dirt from glass, and allows'p
visibility. ;

The preparation is easily app
simply spreading it on both sur
glass, rubbing the surfaces thor
and then polishing them with a s
or paper. The anti-fog preparatio

This is not a game

of skill ...

IT’S BECCO

n

7

EROXIDE "
F It
o}
Perhaps chess was played before Brodie first began his investigations of Acetyl i CYA
Peroxide in 1863; land certainly prior to a continuation of his studies by Vanino ) V
Clover, Richmond, Gambarjan and Kharash. But its use was more risky than play- ? TATE \\he
ing chess, for Kharash said of Acetyl Peroxide in the Journal of the American % Y\_ CYANOACE
Chemical Society: ‘‘An outstanding peroxide of great usefulness but must be used ? ETH s
on the ;pog’(of manufacture) because of its ? i
sensitivity. / TE ad
ACTIVE OXYGEN IS ON Chemists of the Buffalo Electro-Chemical % ETHYL MALONA
ACTIVE DUTY Company, Inc., have developed a process % i
s Fayiians G i T o gl PR )
Electrolytic Hydrogen Peroxide, at present, be furrz'is}?e% (i?] l:t?or:Eort cs‘txz]é % Thi
100 vol. (27.5% by weight) samples only. It is a 30 percent 901‘:1(i0n / |
Ammonium Persulfate** of acetyl peroxide in dimethylpl:uhalat %
Potassium Persulfate water white, non-explosi di e’ / %
Magnesium Peroxide™® | IO DO e /
Calcium Peroxide* Sho_(k andiimback / i
Zinc Peroxide* Besides its value as a polymerization agent, /
Pyrophosphate Peroxide*® other interesting applications include its / [io[
Sodium Carbonate Peroxide* use as a germicide, a bleaching and oxidiz-
Urea Peroxide ing aie_m, and in vulcanization. It has great !
*Ayailable in research quantities possibilities in organic synthesis as it is very /
only at present. f[c;aactlve and offers a sg‘urce of active oxygen /
$Kill be available after the war. DO vy / 7
Werite for laboratory samples to: //////. 2 Sl ..,,///,////////// Z

B.L.LEMKE & COMPA

Fine and Rare Chemicals ® Pharmaceuticals e Organic SP

248-250 WEST BROADWAY, NEW YORK 11

Telephone: WAlker S-9870 Cabls Address: LEMCRTEX, Al
Warehowses: 2-6-8 BEACH STREET, M. Y. C.




...when this new “magic” chemical

colors the sea an inky black!

Fliers and other service men downed in tropical
waters, now have a new protection against sharks.
It is, in fact, a two-edged weapon—a chemical salt
combined with black dye.

When dissolved in water, this chemical offends the
shark’s sense of smell, and, by forming an inky
black cloud, creates another deterrent as well as
providing partial concealment.

This is another typical example of chemical exact-
ness in the making of wartime supplies. Chemists
throughout the country have made a vast contribu-
tion in seeking, and obtaining, guality in the mak-

ing of war supplies of every kind.

The ]. T. Baker Chemical Co. supplies the chemical
used in the new shark repellent. This company has
been trained to produce purity to the decimal for
Fine and Industrial Chemicals. It has supplied, and
continues to supply, purity to the decimal to the gov-
ernment’s predetermined and exacting standards.

If you have special chemical requirements for war
production or in anticipation of post-war needs—
if you require chemical measured purity to prede-
termined standards, we invite you to discuss your
problems in confidence with Baker.

J. T. Baker Chemical Co., Executive Offices and Plant: Phillipsburg,
New Jersey . Branch Offices: New York, Philadelphia and Chicago

.Baliers Chemicalis ;
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obtainable in a one-ounce jar or a one-
pound jar.

Dermatitis
Preventive NP 169
Tarbonis is said to be an efficient agent
in combating occupational dermatitis re-
sulting from exposure chemicals,
greases, solyents, dyes, and many other
ordinarily irritating substances.
Tarbonis is a therapeutic agent, not
merely a protective. It is said to be
rapidly effective in clearing up a high
percentage of developed cases of contact
dermatitis. It is easy to apply, does not
inhibit perspiration, is pleasant, odorless,

to

greaseless, and stainless. It will not mar -

or soil hands, clothing or the work itself.

Portable Quinine
Extraction Plant NP 170

The War Department has announced a
process of quinine. extraction designed to
save time and shipping space—a completely
portable plant to produce quinine at the
scene of harvest. It was developed prin-
cipally for use in South America. The
project was under supervision of Maj.
Robert Lee Keys, Commanding Officer of
the Cinchona Research Unit.

The plant, simple in censtruction, pro-
duces a quinine concentrate in the field
from wet bark. Heretofore, dry bark had
to be gathered from the jungle—generally
an almost impossible task insofar as the
South American areas were concerned—
and shipped to a permanently located ex-
traction plant.

The plant weighs only 1,500 pounds, and
can process 13,000 pounds of bark a
month, using 1,000 pounds of chemicals.
The 13,000 pounds of bark produce ap-
proximately 170 pounds of totaquine, one
of the antimalarials obtained from cinch-
ona bark.

Two of these plants use the ion ex-
change principle. Besides the engine-
pumped model, which is designed to pro-
duce from 500 to 1,000 pounds of bark per
day, there has been assembled a similar
hand-pumped, gravity-flow model. This
plant operates in a manner identical with
the engine-powered model save that cir-
culation of the acid fluid through the ion
exchange system is accomplished by grav-
ity flow. Agitation of the bark mass is ob-
tained by stirring with a paddle or other
hand-operated device. Its capacity is about
one-half that of the engine-powered plant.

The third plant does not use the ion ex-
change principle. Instead, the alkaloids
are precipitated from acid solution by the
addition of strong alkali. Alkali precipi-
tation is not well adapted to commercial
operation since, even under laboratory
controls, some 25 per cent of the alka-
loids remain in solution and are lost; since
none of the chemicals used are recoverable,
no advantage in transportation require-
ments is realized. However, the method is
peculiarly adapted for small scale opera-

tion, since it can be carried on with the
very simplest sort of equipment and a
minimum of technical knowledge.

Chemicals can be supplied locally for
small scale production, since vinegar can
be used for the acid solution and leachings
from wood ashes for precipitation. The
products constitute a usable antimalarial,
conforming, so far as impurities are con-
cerned, with USP standards.

Improved Method for
Electrolytic H2 and Oz
NP 171
Consolidated Mining and Smelting Co.
of Canada, Ltd. has developed an im-

proved method for the electrolytic pro-
duction of _Hydrogen and oxygen, which
consists basically in the addition of vas
nadium pentoxide to the electrolyte, v

The addition agent is said to be ‘o'f“pa;-‘
ticular value in the electrolysis of a caustic
allali électrolyte: containing impurities
ieuding to raise the operating voltage of!
the cell, in that the pentoxide additions
comprises a method of reducing operating:
cell voltage. 5

The modified process has been e
ployed by Consolidated in its own pla
for some time, but publication of the p
ent was withheld by government order
s'nce its issuance in late 1942.

FOR QUICKER,
EASIER GRINDING

USE
"“ROLLER-TYPE"

JAR MILLS

THF.RE just isn’t anything like
the ease and convenience of these
“Roller-type” Jar Mills for grind-
ing or pulverizing chemicals, pig-
ments, minerals, etc. Savings in
time and jar breakage alone quickly
pay for the cost of the unit. Sturdy,
rugged construction for long main-
tenance-free service; positive gear
drive for smooth, certain grinding
action. Revolving speed (with 112
gal. jar about 50 R.P.M.).

Standard sizes accommodate one,
two, three or four jars of the 1, 112
or 2 gallon size. Larger sizes on
special order.

=

S. STO

wrat

AKRON, OHIO

' ghﬁplﬁg into
or housings—just
the Jars on the rul

‘"ROALOX’'’ JARS

Positive locking
white chemical stone-
ware wide - mouthed
mill jar. Five
standard sizes in
capacities from
214 to 54 pints.
Gasket comes out
with cover. Rolls
smoothly. For
“Roller-type” or
“standard” jar
mills.

Write today for ¢
Bulletin 210-G which
scribes and i
“Roller-type” J
standard Jar Mills, Ball
Mills, Adjustable D
Rollers, Revolving Drum
Tumblers, Chemical Stoné:
ware, Porcelain and Steels
Jacketed Mill Jars, ,‘
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EQUIPMENT

Rotary Gas QC 613

Compressor

The Lysholm compressor, now being
manufactured by the Elliott Co, consists
of only two moving parts, cooperating
rotors, which are timed by the ground
gears shown at the left of the illustration.
These gears are directly mounted on the
shaft and journaled in precision auto-
motive type bearings. All parts are en-
closed in an accurately machined casing
carefully jacketed to insure symmetrical
temperature distribution, producing direct

alignment of parts even under extreme
conditions of operation. The compressor
shown is capable of handling 12,500 cfm.
at a compression ratio of 2-3 to il

The Lysholm compressor is a genuine
positive displacement machine which, for
each turn of the shaft, takes in and com-
presses a fixed volume of air independent
of the back pressure imposed and over a
broad range the operating pressure its
operation is independent of the quantity
of air passing through the machine.

In operation the air enters the bottom
of the casing at the right and bites of
the air are trapped by the successive pairs
of helical lobes. As the rotors turn, the
male and female lobes intermesh and
compress the air until the discharge port
is uncovered and the air is squeezed out
in rapid overlapped bites, producing a

steady flow of compressed air. The quan-
tity of air is directly proportional to the
speed of rotation and is independent of
the discharge pressure. It has been stated
that the volumetric efficiency of this com-
pressor is practically 100% at 2,500 RPM,
and the adiabatic efficiency can reach 80-
85% at the proper speed and pressure
ratio.

Q) (ol

The Hays Corporation annoufices the
development of a special analyzer for test-
ing the purity of oxygen, carbon dioxide,
and nitrogen in the range from 90% to
100%.

It is of particular interest to the manu-
facturers of commercial oxygen and car-
bon dioxide but has many practical uses
in industrial processes. The new analyzer
known as the Hays Series “E” came into
being as the result of the demand for test-
ing the high purity of oxygen for use in
flying. It is quite similar to the standard
Orsat but differs in technique of operation.

It is offered in two styles—a wall
mounted model for permanent installation

Gas Analyzer

and a portable model supplied in a metal
case with leather carrying handle. It may
be obtained with a single unit or with two

umits. A junior model (Series EJ) is

CHEMICAL INDUSTRIES, 522 Fiith Ave., New York 18, N. Y. (9-5)

Please send me more detailed information on the following new equipment.

QC 613
QC 614

QC 617
QC 618
QC 619

Street
City & State .

QC 621
QC 622
QC 623

(QIC 625
0OC 626
QC 627
0QC 628
OXC (674

OC 630
(Position)

also obtainable with a burette capacity of " )
30cc. The smaller model measures 64" &
x 954" x 334" and weighs, fully charged,i
less than six pounds. i

All models feature a new four-way
valve designed by Hays engineers to ch‘"
serve space and facilitate operation. =

|
Balancing Ways QC 615

The Ideal Commutator Dresser Co."ans
nounces a new line of super sensitive bal-
ancing ways. Through the use of “scale
type” bearings in the small 10" size sensi
twity to .007 ounce inches is made pos-
sible. Special sensitive bearings used
the 20” and 42" size permit accuracy
balancing to .009 ounce inches.

The work is carried on free tur
discs, mounted on precision bearings.
discs are ground on outside diameters
mounted on ground spindles and balaj
Standards supporting the revolving

are movable on shafts to take diff
lengths.

Ideal balancing ways simplify s
balancing, straightening and truing ¢
parts such as fans, pulleys and fly whe
Four sizes are available, 107, 207542
and 60” swing, with a 400, 1,000, 1,00
and 5,000 Ib. capacity respectively.’

QC 616
Variable Stroke Pump :

The requirements for a sturdy, con-

High Pressure

%Populur |
ckin

i v foy
T Defere

tinuous-duty, high-pressure, adjustable
stroke pump for such uses as pilot plant
operations and experimental pressuté

duplex high pressure variable sti
pump developed in collaboration

the Universal Oil Products Co. &
individual cylinders permit two =
ferent types of liquids to be p m
simultaneously, or if an increased
is desired that is beyond the capat




Popular Gasket Beats Sheet
Packing for Many Uses

Good news for the thousands of users who have
always preferred this type of gasket.

The Metallized Goetze No. 2 Corrugated Metal-
Asbestos Gasket is NOW AVAILABLE AGAIN.
This Gasket has a bright metallic coating which
increases resistance to heat, pressure, moisture and
corrosion — providing much longer life. The me-
tallic coating also prevents the gasket from stick-
ing to flanges. Because it may be reused, this gasket
actually costs no more than sheet packing in the
long run, and saves many headaches in handling.

o

Made of deeply corrugated metal with twisted and
treated asbestos cord cemented into the corruga-
tions on both faces, this gasket offers extreme
resilience to compensate for uneven alignment or
rough flange surfaces.

Ask to have your name added to the list of engi-
neers receiving “The Gasket” —a series of tech-
nical bulletins containing original gasket data
emanating from the Goetze Research Laboratory.
Write on your company letterhead giving your
position.

GOETZE GASKET & PACKING CO., INC.
36 ALLEN AVENUE, NEW BRUNSWICK, NEW JERSEY
New York Pbhiladelphia Pittsburgh

Cleveland Detroit Chicago
San Francisco Los Angeles Montreal

Boston
Cincinnati
Houston

GASKETS @

“America’s Oldest and Largest Industrial Gasket Manufacturer”




be piped in parallel. Because of the
compact design, these pumps are par-
ticularly adaptable to most applications
where space is at a premium. They are
designed for continuous operation and
will maintain a given flow rate con-
tinuously, delivering full rated output at
maximum rated pressure. Volumetric
efficiency throughout the full range is
over 90%.

Electric QC 617

Marker

The New Ideal electric marker is 6"
long, weighs 10 oz., and can deliver 30%
more power than previous models—yet
an adjusting nut makes it possible to
vary the impact so that it can be used to
mark glass. The new marker operates
like a small electric hammer from any
AC outlet, making 7,200 cutting strokes
per minute, and marking the surface
with lines that cannot be wiped away or

worn off with ordinary usage. It is

available with either a diamond or hard-
ened alloy point and can be used to mark

such varied materials as steel, wood,
ceramics, and plastics.

Bearing QC 618
A new low priced bronze bushed

bearing for small shafts especially
adapted for fan and blower service,

known as the Type “F” Bronzoil bear-
ing, has been announced by the Dodge
Manufacturing Corp.

This bearing is fully self-aligning. The
inner housing is spherical to conform
to a spherical socket in the formed steel
outer housing which permits free self-
alignment and avoids cramping the shaft.

For lubrication a liberal oil reservoir
with a close fitting wick surrounds the

bronze capillary bushing which carries®

about one-third of its volume of lubri-
cant, and supplies the required amount
of oil as needed.

The formed steel base is sprung
slightly when hold-down bolts are tight-
ened insuring proper pressure between
inner and outer housing. This permits
free self-alignment while maintaining the
inner housing in its correct position. The
feet of the base are flat and will not

collapse under the heaviest pull exerted
by the hold-down bolts.

Sound isolation can be provided by
use of neoprene oil resistant grommets.

QC 619

Running Time
Recorder

A new instrument for recording ma-
chine running-time has been developed
by The Bristol Co. for checking machine
performance. The instrument records the
operating or “‘on” time of production ma-
chinery and other similar equipment. The
chart record gives the total “on” time
in' hours, minutes, and seconds for a
given period. “Off” periods are also
shown on the chart as well as the time
at which they occurred.

The running-time readings are magni-
fied in such a way that the total oper-
ating time of a machine can be easily and
accurately determined.

Trigger for QC 620

Fire Extinguishers

The trigger control used on the smaller
sizes of Kidde carbon dioxide fire extin-
guishers has now been extended to the
larger portable models. Operated en-
tirely with one hand, the extinguisher is
controlled by an upward pull of the in-
dex finger, the largest extinguisher re-
quiring approximately the same trigger
force as the smallest. It can be latched

open by a slight forward motion.
This new control represents the perfec-
tion of a valve which was developed to

provide an on-and-off control of discharge
with a minimum of effort; to permit a
high rate of flow of the carbon dioxide,
avoiding directional changes in its passage
insofar as possible; to allow easy locking-
open with one hand; and to incorporate

o L (™ e ————

these features in a small, compact paih
relatively light in weight and simple in
design.

The one-piece handle closure protects
the valve itself, is light in weight and fits
the hand comfortably. Other improyed
features of the extinguisher as a whole are
the permanent bushing and removable
siphon tube, which allow inspection, peri-
odic hydrostatic testing and, when neces-
sary, replacement of any part, without
devalving.

The locking pin fits into a blind hole
so that there is no possibility of its get-
ting bent and jamming, and the seal wire
is placed where it is least likely to be
broken, and most easily observed.

The extinguisher is carried and operated
with one hand, leaving the other free at
a1l times to manipulate the discharge
nozzle.

Safety Pump QC 621

A new plastic hand operated suction
pump has been announced by The Alden
Speare’s Sons Co.

It is designed primarily for handling
acid and can be attached to carboys with

a capacity of 5 to 13 gallons. It will
stand constant immersion in practically
all grades and kinds of commercial acids
and is quickly and easily installed, elimi-
nating the hazard of juggling hea}‘ry
carboys. o

As the plastic is unaffected by alco 10ls,
oils or water, it can also be used fofiﬁe
transfer of other liquids where a metal
pump would cause undesirable conﬁé?-
nation. .

“Karbate” Couplings QC

2

The National Carbon Company ha
perfected four new Karbate pipe co!

tions for use in the chemical and Pt
industries. e
Type FC is a flexible coupling pal‘ﬁ‘ié‘_”
larly suited to field installations or @iy
pipe run connecting one phase of the
process with another, as it eliminates ﬂi&é
use of cements in joining lengths of PP
The FC coupling permits sufficient piie
movement to meet all ‘

ol

Type V flanged connections offer @l

LS
=

. conditions €=
countered in the average plant. \

the advantages of the Van Stone
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of flanges. Thickness and sturdiness of
the small diameter collars provide a con-
struction which may be used with com-
panion flanges of almost any design or
material. Separate cast iron split flanges
permit easy pipe alignment and installa-
tion.

Type V nozzles and Type SC slotted
couplers now available are usually factory-
installed, and are particularly recom-
mended for use on tanks, towers, heat
exchangers and similar equipment.

QC 623

A new safety emergency alarm feature
that protects process equipment and ma-
terials has been added by the Brown In-
strument Co. to its line of electronic air-
operated controllers.

The new feature, known as the Brown
Electronic Contact Controller, provides
safety alarm principles that operate auto-
matically as well as adding an on-off con-
trol to the air control for the actuation of
such control devices as motorized valves
and solenoid valves.

As shown in the accompanying picture
of the contact controller, contacts (A)
and (B) are made or broken by the action

Emergency Alarm

BROWHN|

of cam (C) and roller (D), and the spring
loaded lever to which it is attached. The
control point is set by loosening the
knurled knob (E) and rotating cam (©),
so that its notch corresponds to the posi-
tion of the temperature pen that has been
previously moved to the desired point.
The pen position sounds the emergency
alarm. A red pointer on the scale, not
shown in the picture, indicates the tem-
perature setting of the contact controller.

Permanent QC 624

Spout Magnet

A new Alnico spout magnet for separat-
ing tramp iron from wet or dry material
from chutes has been announced by the
Dings Magnetic Separator Co. The
magnet is available in both single and
double gap design. Iron particles catch
below a step in the magnet face where

486

they will not be knocked off by the flow
of material down the chute and when the
flow is stopped, the magnet opens on
hinges for removal of iron.

The non-electric feature of the magnet

eliminates the need for wiring and the
possibility of fire or explosion and is ap-
proved by the Mill Mutual Fire Preven-
tion Bureau. Non-magnetic metal spout
extensions are available where the mag-
net is to be used on metal chutes. These
magnets are made in both Class A and B
sizes and for spout widths of six inches
or over.

Potentiometer

QC 625
Controller )

A new series of electric-type potentio-
ineter controllers has been announced
by the Bristol Co. Five basic control
unit types are available. Three are elec-
tric contact types to be known as the
Microact controllers and the other two
are electric proportioning and current

input types. The control units are
mounted on the internal panel of the
Bristol Pyromaster potentiometer re-

corder and any type may be readily
converted to any other type by following
simple wiring and mounting instructions.

The three Microact units are provided
with one, two, and three precision-type
toggle switches respectively and six differ-
ent terminal board connection arrange-

ments to meet a wide assortment of
control circuit requirements.
Proportioning controllers may be used
with any type of electric proportioning
valve and may be obtained with resetting

contacts. The proportional cCuiicui ius
put controller is primarily designed to
provide close temperature control of elec-
tric furnaces and ovens.

Drum Handling QC 626

The new Falstrom “Barrel-lift” can
raise a loaded drum off the floor, trans-
port the drum, tilt it to dispense the con-
tents, and it may be rotated when thorough
mixing prior to pouring is desired. Drums
placed in the Falstrom “Barrellift” are
maintained in a balanced position and
little effort is required for any of these
operations. i

The pick-up is simple with a safety-
locked chain arrangement encircling the
drum. Self locking safety stops provide
finger tip safety control. The mechanical
linkage of the lifter is adjustable to give
several degrees of leverage permitting the
handling of drums up to 1000 1bs. gross

weight. Saddle tilt locks hold open heﬁ& .

drums in a vertical position during trans-

port which effectively prevents tipping

and spilling of contents. Drums may also
be locked in tilted position. Use of this

“Barrel-lift” enables drums to be handled

by one operator. The unit is heavy dut¥,
all-steel welded construction. Shipping
weight is 113 1bs. This “Barrel-lift” i
a product of the Falstrom Co.

Pumps

Type “SHB” horizontal centrifugal
pumps is now being marketed by Yeo-
mans Brothers Co. for general servicé:

They are designed as circulating pump’S}I [

a1
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- Four Railroads—plus

- a Municipal Belt Line

_ ® Four transcontinental rail-
~ roads meet tidewater in Ta-
. ¢eoma — Northern Pacific,
.~ Great Northern, Union Pacific
- and the Chicago, Milwaukee,
- St. Paul and Pacific. The Ta-
~ coma Municipal Belt Line —
operating between all rail-
roads, marine terminals and
~ the principal industrial dis-
~ triet—provides free switching
service on line-haul traffic.
The city is served by 53 motor
~ freight lines operating to all
parts of the country.

Locate Here—on an
Excellent Harbor

el 3
- 3”3"";” ;f ® Commodities may be water-
i i shipped from Tacoma to Bast
"g quw Coast ports cheaper than
for gent™”
5 ciroulatinE®

Exceptional Shipping Facilities
tor Your Plant in TACOMA

shipping by rail from many
mid-western points. On Ta-
coma’s fine sheltered harbor
are modern public and private

terminals providing both open

pier and transit shed installa-
tions. In normal times, some
40 steamship lines, plying to
all parts of the world, make
Tacoma a regular port of call.
Large industrial sites, near
deep water, are for sale at low
prices by the Port of Tacoma
Industrial distriet.

Check Tacoma's Many

Other Advantages, Too

* Lowest power rates—pure
water—nearby raw materials
—favorable taxes—ideal cli-
mate for year-round produe-
tion. These are just a few of
the features Tacoma offers.
Because this modern indus-

vid

trial city is already center of
the electro chemical and met-
allurgical industry on the Pa-
cific Coast, a ready supply of
basic processed materials is
available here—a ‘“pool” of
skilled workers as well! Check
these advantages. And re-
member there may be others
of importance to your particu-
lar operation. For further in-
formation on any point, write
or wire;: The Tacoma Cham-
ber of Commerce, Tacoma 1,
Washington.

Locate Your Plant in

P

WACSCSHINCTO
WASHINGTON

Home of the Nation's
Lowest Power Rates!




UNITS OF IONIZATION CURRENT ON METER

SCALE T 10 mmHg. ‘

08 03 10mmHg |
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80 90
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Alphatron Gauge Type 510
Preliminary Calibration Scale

PRESSURE

. A single gauge giving continuous linear indi-
cation of pressure in three ranges: 1-100
microns; 1-1000 microns and 1-10 millimeters.

1 micron to 10 millimeters

. The Alphatron utilizes the ionization effect of
alpha particles. This new principle enables in-
stantaneous response to pressure change and
thus avoids lag in readings.

undamaged by atmospheric

pressure . . o s .The flow of alpha particles is produced from
a sealed radium source. There is no filament to
burn out, and the gauge is unaffected by ex-
posure to atmospheric pressure.

instantaneous response .

simple calibration for dif-
ferent gases . . . . .The graph above shows that the Alphatron
has linear reactions to pressure throughout its
entire range. Calibrated for dry air the stand-
ard Alphatron may be used directly for other
gases by means of calibration factors. Excel-
lent for use with systems containing water
vapor and for leak detecting.

.Control box: size 12%" x 914" x 934",

weight 20 Ibs., finish grey and black crackle
with red trim; gauge (including first state
amplifier) ; size, 12" x 3" 0. D., weight 5 lbs.,
finish natural; cables: 10 feet special 10 con-
ductor; power 110 volts, 60 cycle, A. C., 1
ampere; calibration as shipped: dry air; ship-
ping weight; approximately 27 lbs.

specifications . + o o

For full particulars send for
bulletin G-3.

NATIONAL RESEARCH CORPORATION

BOSTON IS.MISSICHISEIIS.l.S.I.

Ao

water boosters and will handle high tem-
perature liquids, foodstuffs and many acids.
and alkalis. 2

The previous range up to 125 gallo
per minute has been increased to a 10
g.p.m. maximum. Heads have been rai
from 40 to 250 ft. This increase has been
accomplished by the addition of nine g
pumps to the line for a total of 13 u
The available speeds range from 1450
3500 r.p.m.

New pumps in this expanded “SH
line have suction and discharge co

with a renewable self-lubricating sleey
bearing in addition to a heavy-duty bal i
thrust bearing and can be furnished foF8
operation by electric motor or by pullg
and sheave.

Bronze impellers or all-bronze
end construction are available for
where the alloy is needed.

Rotameter Rotor

The new patented ‘Schutte & Koerti
Line-o-Light rotor is especially 3
suited for sharp, clear Rotameter
ings of opaque liquids. It has the's
basic design as a standard SK roto
a disc of light-transmitting material
wiched in the rotor head which su
tially reduces the distance that th
must travel through the opaque

from its source behind the tube. The
of-flow is thus delineated sharply in the
resultant band of light on the tube ref-
erence scale and operators can make
easy, accurate readings.

This Line-o-Light rotor can be used
for practically any application and i
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