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How you benefit from Baker
laboratory supply house
distribution system

YOU BENEFIT FIRST through the
ready availability of ‘Baker Analyzed’
Reagents. Well-stocked Laboratory Sup-
ply Houses at 75 strategic points of serv-
ice are ready to take care of your require-
ments of '‘Baker Analyzed’ Reagents.

YOU ALSO BENEFIT because you're
served by distributors of the highest
type—the finest outlets of the industry.
Because they are the leaders, they be-
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REAGENT

‘BAKER ANALYZED’ REAGENTS ARE SOLD IN YOUR AREA BY:

lieve in quality. They know the value
of '‘Baker Analyzed’ Reagents with the
“actual lot analysis on the label.”

We urge you to specify ‘Baker Analyzed’
when you need laboratory chemicals,
and to send your order to your favorite
supply house. See names below.

J. T. Baker Chemical Co., Executive

Offices and Plant, Phillipsburg, N. J.

B/;\ker Baker Chemicals

FINE =+ INDUSTRIAL
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SCIENTIFIC SUPPLIES CO., 122 Jackson Street, Seattle, Washington
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Tools of Science in the Arsenals of Demoeracy

Back of the men and machines that prour oul
the sinews of war stand the rescarch labora-
tories. Fhere, screntists check the :|11:1“l}' of
products before they are released to those who
use them i defense of democracy. There, too,
SCICTTISES |1r'{-|1-:: Lo im]]rmu present weaporns
and supphes and develop new ones.

The metniculous work of thousands of sci-
cntists 1 these essential laboratories would
1]nin1HL'._ l]u;n :iit.'., \1.1[11{:11[ [llf;il' [IHJl."s --ht'it.'ll-

K”\ABLE GLASS TOLEDO 1. OHIO

Diviston ol Owens-Hhmors Glass Company

(he instruments. Kimble 1s humbly proad tha;
the screntihic mstruments 1t produces have, o
peace and war, been worthy tools 1n the hand-
of scientists everywhere.

In the turbulent times ahead. we shall .,
evervthing i our power, and ask the aiwd o
evervone in control, to Keep our nation™s s ;-
entists supphed with the precision mstrumen s
we make to be weapons, as well as ools, 1)

therr hands.
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NOVEMBER MEETING

American Chemical Society
PUGET SOUND SECTION
Jointly with

Pacific N. W. Section of Electrochemical Society

TIME
PLe MONDAY, NOV. 26TH, 1951, 8:00 P. M.

PLACE
Seattle, 131 Bagley Hall, University of Washington

SPEAKER
DR. K. S. SPIEGLER

SUBJECT
Electrochemistry of lon-Exchange Resins

— —

300th (DECEMBER) MEETING

Puget Sound Section

AMERICAN CHEMICAL SOCIETY
JOINTLY WITH

INSTITUTE OF FOOD TECHNOLOGY

SPEAKER: Dr. Neno D. Voth

SUBJECT: CHEMISTRY AND PROBLEMS OF FOOD
AND DRUG ADMINISTRATION

MOVIE: "FRAUD FIGHTERS"
PLACE: —— SEE PAGE 8
TIME: TUESDAY, DECEMBER 4TH, 8:00 P. M.

N. B.—The above is the only and final notice of December Meetings
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NOVEMBER SPEAKER

K. S. SPIEGLER

BIOGRAPHY

K. S. Spiegler was born in Vienna,
Austria, in 1920 and completed his high
school education there. He entered the
Hebrew University in Jerusalem in 1938
and, after graduate work in Inorganic
chemistry, received the M.S, degree in
1942 and the Ph. D. in 1944,

'pon completion of his doctorate
training, Spiegler was emploved bv the
Anglo-Iranian 0Oil Company in Abadan,
Iran, as a Development Chemist in the
Water Section where he encountered ion-
exchange problems for the first time.

From 1946 to the end of 1947 Spiegler
worked on joint research of the Depart-
ment of Physical Chemistry at the He-
brew University and the Palestine Pot-
ash Company on the evaporation of salt
brine at the Dead Sea. From 1948 to
1950 he worked at the Weizmann Insti-
tute, Rehovot, Israel, on ion-exchange
problems. He was in charge of the pilot
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plant for the demineralization of brack-
ish waters, and was one the his country’s
delegates to the United Nations Con-
ference on the Conservation of Resources
at Lake Success, August 1949. In 1950
he won a fellowship at M.I.T. and has
been working there since with Professor
Charles D, Coryell on the electrochems-
istry of ion-exchange resins.

Spiegler is a member of the American
(‘hemical Society, the Israel Chemical
Society, two committees of the Israel
Research Council, and Sigma Xi.

-
Electrochemisiry Of

lon-Exchange Resins
by K. S. Spiegler

[on-exchange resins have found many
applications for chromatographic separ-
ations and for purification of sclutions.
On the other hand, electrochemical
properties of these resins have been
studied only in the recent past. To inter-
pret ion-exchange equilibria and separa-
tion in columns of ion-exchange materials
the resin phase is often treated as a con-
centrated solution phase immiscible with
the solution with which it exchanges
1611S.

This model is also suitable for the in-
terpretation of the electrochemical prop-
crties of ion-exchange resins. They con-
duct the electrie current which is carried
through them only by the mobile ex-
changeable ions, while the resinous mat-
rix remains stationary. Electrolysis of
resins and electrode reactions have been
investigated. By a suitable choice of elec-
trodes, resin columns can be regenerated
without the use of solutions. Moving
houndaries in the resin phase, which
were studied by the radiotracer tech-
nique, follow the laws of electromigra-
tion in solutions.

illectrophoretic separations by electro-
lvsis of the resin have been carried out.
The aspects of these separations are dif-
ferent from those in solutions or gels, as
the adsorption affinity of the ions to be
ceparated in addition to the frictional re-

(Continued on Page 8)
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Chemists are most exacting buyers and over

the past two years they have been specifying
Mallinckrodt laboratory chemicals in ever
increasing amounts until today. . ..

We now make readily available a line of

¥ papEmars over 400 uniformly pure MALLINCKRODT

AnaLyticaL REAGENTS Analytical Reagents.
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Electro Chemistry of lon-
Exchange Resins

(Continued on Page 6)

sistance to the migration of ions plays
an important part and as only one charge
type of ions carries the current. - The
solid nature of the resins eliminates ther-
mal convection,

Recently, sturdy membranres consist-
ing almost entirely of ion-exchange ma-
terials have been prepared. They nave
a considerably lower electrical resistance
than synthetic membranes prepared pre-
viously, e. g., collodion, and owing to
thei* properties of selective adsorption,
they act as molecular sieves. Donnan dif-
fusion, dependence of electrical conduc-
tance on frequency and membrane po-
tentials are similar to those found in
natural membranes and thus these syn-
thetic polyelectrolyte materials may
serve as models for biological systems.

Thug ion-exchange resins are solids
in the physical sense, but electrolytic
solutions the electrochemical sense—a
combination of properti2s promising new
applications.

Yours Is a Hazardous Profession

If yvou would stop and survey many of
(he physical dangers closely connected
with wvour work, you might wonder at
your courage or your ignorance for
choosing a profession which constantly
exposes yvou to mavhem and dismember-
ment. It has been dangerous for a long
tinte and there has been little improve-
nient with the vears. Each step forward
i knowledge has been accompanied by
some new dangers. Let me cite some
historical cases and point out the many
constant dangers we live with during
our eight hours of bread winning.

I"ischer in the course of his epoch
making 1esearch contracted phenol hy-
drazine poisoning and suffered for more
than a decade—twelve years to be exact,
What some people won't do for fame!

Ehrlich experimented with some ar-
senous compound for the extermination

8

of the TB bug. You guessed it! He got TB,
Numerous cases, both historical and
recent, too trivial to mention—Ph D can-

~(idates committing sulcide after 7 years

of research without result, Losing one’s
wife is also common in such cases. These
we may classify as preprofessional haz-
ards.

ILet's look around where you work. Do
vou have high vac or high pressure gad-
gets capable of making a mess out of
vou? Any possible radiation? Poisonous
gas leaks — Hg for example? Explosive
gaseous mixtures going off at the light-
ing of your next cigarette—inadvertently,
of ecourse, but it could be too late. Shock
sensitive material? I can go on to name
more, but these will suffice to give you
some shivers. Of course you are a care-
ful operator and none of these hazards
could possibly occur near you. But what
about this new kid the boss just hired
to work with you? He's careful too, bu!
a little green and may not know what
he is doing. Read about the big explosion
in that oil refinery in Texas? The cause
is «till unknown. No one close enough
to it lived to tell the story.

Sweating and having goose pimples at
this stage of the game won't help you
much. It's too late for you to change and
besides the work is too damn interest-
ing even though you are underpaid for
the hazards vou have to face everyday.
One suggestion may ease your mind a
litile-sign up for more life insurance
before the insurance companies have a
chance to read this issue of P.S.C. Your
boss should be persuaded with the help
of this article if necessary, to share part
of the cost of the new policy. Good luck!

You will need it.
H. C.

Have you heard about the two bald-
headed professors who put their heads
together and made an ass of themselves?

Everyone likes to see a broad smile,
especially if she smiles at him.

Notification of dinner and meeting
place will come by card.—

PUGET SOUND CHEMIST
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Mr. H. Smedley Fumeduct
took the

WHY DON'T YOU??

Our friend, “H. Smedley”, clever chem-
ist and man of ideas, took the 30-day
test and today he’s really sold on
TYGON. Said “Smed”, “For many years
I've searched for a good chemically resistant paint for my laboratory
and, then, I found TYGON. I tried TYGON for 30 days and, now, 1
wouldn’t use any other brand. So smooth and easy under the brush, it
gives a full measure of satisfaction, too. Remember, T.P./S.C.C.

(TYGON PAINT stops corrosion cold).”

Of course, “Smed” is strictly from out of this world, but his reaction is
typical of chemists everywhere who use TYGON PAINT.

TYGON Series “K” PAINT is easy to apply, dries quickly and gives a
smooth, flexible, long lasting film. It’s thoroughly resistant to acids,
alkalies, oils, and water. Resists most solvents except ketones, esters and

certain aromatic hydrocarbons.

Try TYGON today! Your usual laboratory supply house generally has it
in stock. It's available in a wide range of colors and in convenient quart

or gallon cans.

With apologies to our advertising colleagues for poking a little funl
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Schoellkopf Medal Address
PRESSURE — THE UNKNOWN
Corneille O. Strother, Medalist

Presented before the Western New York Section, American Chemical Society,
May 22, 1951
Reprinted from The Double Bond

The purpose of my remarks tonight is
to call to vour attention a rather ne-
glected field, namely the study of chem-
ical phenomena at high pressures. Per-
haps it would be well to digress a mo-
ment to specify the pressure range I
shall hereafter mean by the term “high
pressures.” I shall mean, in general,
pressures in excess of 25,000 pounds per
square inch and extending to the neigh-
borhood of 150,000 pounds per square
inch. To give yvou some idea of the mag-
nitude of these pressures, I should men-
tion that the pressures generated in the
firing of guns or cannons are between
00,000 and 100,000 pounds per square
inch. The pressure at the deepest part of
the ocean, about six miles down, i¢ cnly
about 15,000 pounds per square inch.

In the physical sciences, we are in-
terested In knowing what external con-
ditions can be changed to alter the in-
ternal energv of the svstem under in-
vestigation. Of the external conditions
that we can control, temperature and
pressure seem to be the most significant
for chemical reactions, (Changing the
temperature brings about more complex
changes than changing the pressure: for
a change in temperature not only alters
the volume of the system but also the
thermal energy. As the temperature goes
up, there is an increase in the energy
associated with the translational, rota-
tional. and vibrational motion among the
molecules with an attendant expansion.
Whereas an increase in pressure brings
about only a contraction without any
change in kinetic energy., 1t is assumed
in the foregoing that only one variable
is being changed at a time, So we might
say, roughly speaking, that an increase
in pressure is partially equivalent to
lowering of the temperature.

The supposition that to some degree
mcreasng the pressure is equivalent to

10

lowering the temperature is illustrated
by the fact that the melting points of
most sclids are raised by increasing the
pressure. Mercury can be frozen by rais-
ing the pressure to 180,000 pounds per
s:juare inch at room temperature or by
lowering the temperature to about 50 de-
grees, (U, at room pressure. However, it
is readily seen that it is much more dif-
ficult experimentally to freeze mercury
hy the application of pressure than to
brain the same result by lowering the
temperature.

Since we look at matter today as ccem-
posed of particles, atoms or molecules,
the compression by the application of
pressure has served to bring the particles
closer together in opposition to their in-
horent repulsive forces. This compressing
together of the particles may permit at-
tractive forces to become operative that
were too short-ranged to be effective
when the particles were farther apart. A
physical or chemical change then results,
A c¢rude analogy might make this point
clearer. Droplets of mercury running
about on a flat surface may bounce oft
one another. However, if the droplets
are forced together, at first they may be
distorted and then the small droplets
merge to form larger droplets.

An outstanding example of the effect
of high pressures upon chemical reactiv-
ity is the formation of the plastic, poly-
ethvlene, from ethylene, Ethylene is a
oas with a eritical temperature of 9 de-
grees . Under rather mild conditions of
temperature and pressure it can bhe pol-
merized readilv to liquids resembling
oasoline or oils, However, in order to pro-
duce a solid polvethylene, it is necessary
to impose a considerable external pres-
sure of the order of several thousand
pounds per square inch. The supposition

(Continued on Page 20)
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Pennsalt
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: i Lhe most reactive member of the halogen
i !
! t family . .. available as a compressed
i i
I I . p - .
E e st e e =======< gas in }2-pound and 6-pound cylinders.

Pennsalt’s fluorine production was
recently transferred from pilot operation
to a new, larger plant at the

Natrona. l]:.l.,_ works.

For information on prices and

quantities, write:

— 7 —

\—/ Market Research Division

PE""sAlT Pennsylvania Salt Manufacturing Company
of Washington

for Industry « Agriculture » Health « Home

Tacoma, Washington

FProgressive Chemistry for over a Century

NOVEMBER, 1951 11



Minutes of the 298th
REGULAR MEETING

of the

FUGET SOUND SECTION
of the

AMERICAN CHEMICAL SOCIETY
Bagley Hall, University of Washington
October 25, 1951

The moecting was called to ooder at
S p.m, by Dr. k. C, l.angalelter, Chailr-
man.

Mr. Collis Brvan, Charrman  or the
Nominating  Commitleo,  reported  the
commitice’s selection ol nominees ror of-
ficers of the Scection, There heing no fur-
ther nominations “rom the floor, and as
A quorum of the membership was present
Lhe Sceretary was instructed (o cast
ananimons ballot in favor of said nom-
inees,

Therotfore, the officers of the Puaget
Sonnd Section for the vear 1952 are as
follows:

Chairman—Mr. Charles V. Smith

Chairman-Elect—Dr. Paul C. Cross

Secretary—Mr. Jim C. Drury

Treasurer—Mr, Robert G. Paqguette

Councilor—Mr. Alhert H, Hooker

Alternate Councilor—Dr. Hyp Dauhen,
Jr.

The speaker of the evening, Dr. Harry
J. Kmeleus  of Cambridge University,
fengland, was introduaced hy Dr. George
(ady.

Dr., IKmaeleas spoke on “Some Recent
Developments  in Fluorine  Chemistry.”
Hig lecture on the methods of making
flnorine compounds, their physical and
chemical properties, and their possible
commearcial nse was extremely interest-
ing and thoroughly enjoved by the au-
dicnee,

The mecting adjourned at 9:30 p. m
followed by a social hour.

@

A half breed is a man with a cold in
one nostril,

Kissing a girl hecause she lets vou is
like scratching a place that doesn't iteh.

12

STRIKE TWO

This is our scecond issue of the Puget
Sound Chemist, Although this event 18
not 1'kely 1o alter the detiny of the uni-
voerse, nor the copy become a priced col-
lecetion item,  we  entertain a father’s
pride that Volume 12 No. 8 of the Pugel
Sennd Choemist has been born, The child
clwavs lonks beoutiful Lo the parent,
however nely he may be to other eyves.

Mo viry raddical departure lvom  pre-
vious policy of rearing the child 18 an-
Crevnated, The Puezet Sound (Chemist s
published Dor the members of the ACS
i this neighborhood, 0 will publish any
L erial sent in providing cnly  thal
anace is avaitable, thal the material sent
i of interes:t to chemists and chemical
cngineers  and that 1t shall not conflict
wi‘:I; the lows of the land,

1 is our thought to print from time 10
fime material of interest to ACS mem-
here about the chemistry and chemical
(neincecing departments of the smaller
collezes and universities in the area. Mr.
CGoeoree Szepo has bheen good cnongh to
provide the first copy on the Chemical
[ngineering Department of Scattle ['ni-
versity, printed elsewhere in this Issue,
We hepe that staflf members of other
institutions will take the hint and for-
woard suitable material concerning their
departments,

Wo thought we might also alld twao
other rogular or irregular features, [irst,
we would like summary write-ups ol the
chemical industries in the Pacifie North-
west, supplied by the industries them-
colves and, second, a page for correspon-
dence would make  the  Puget Sound
(‘hemist more truly the organ of the
members, This latter feature will depend
on whether or not members supply cor-
respondence on live topics.

One last word —we will he happy al
anv time to receive suggestions and
criticisms for improvement of the Puget
<ound Chemist, One word atter tne [ast

don't make suggestions which involve
4 1ot of work unless you are prepared to

help with the work.
E. T. R.

PUGET SOUND CHEMIST



AVAILABLE NOW!
Send for Your Personal Copy Today

This 1951 edition of the Merck Laboratory Chemicals Price List
is filled with up-to-date, praectical information on the purity and
packaging cf over €00 Merck Reagent and Laboratory Chemicals.
Specifications given for all Reagent Chemicals have been amended 19
conform to the latest revisions of ACS purity standards. Also included
are useful suggestions on storage of sensitive fine chemicals.

Your local laboratory chemicals distributor has a copy for you.
Why not send for it today? Or write us directly, using the coupon below.

MERCK LABORATORY CHEMICALS

| MERCK & CO., Ine, |

' Rahway, New Jersey, Dept. PU-11
I Please send new 1951 Merek Laboratory Chem- l
I icals Price List: I
I PRI 5 e 40 5 B e e B BT e TR R R . I
MERCK & C 0., INC. | (PLEASE PRINT) l
Mﬂnzyﬁﬂfu-rin‘g C)éemfsfﬁ I 1 ¢ -1 R gy R PO g I
RAHWAY, NEW JERSEY I City......... hone,,, . State. . ....c0000a0. l
In Canada: MERCK & CO. Limited—Montreal | |

T —— e S S S e S RSN S A S S— -
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The Chemical Engineering
Curriculum at Seattle University
G. C. SZEGO |

The School of Engineering at Seattle
University was established in 1941,
about 40 years after the founding of the
college. In 1948, the writer became the
school’s first instructor in Chemical En-
gineering. While “chemical engineering”
had been offered for about 3 years, only
a sketchy program of upper-level courses
was outlined, and a unique opportunity
was available for the layout of a cur-
riculum which represented a completely
fresh start without the drawback of hav-
ing to work in the framework of an es-
tablished course seqquence.

The courses other than chemical en-
gineering are substantially what is con-
sidered standard in the way of funda-
mental science, mathematics, engineering
and chemistry at most universities. The
chemical engineering work is somewhat
different. Our first premise is that most
of our men are taking this work as their
terminal study, so that we do not point
particularly toward their taking gradu-
ate work, a view-point not shared by
some schools. Nevertheless, we have had
a number of very successful alumni in
the graduate schools of several outstand-
ing universities, Our second feeling is
that there is only one kind of design:
economic design, and our entire curricu-
lum is carried out with constant empha-
s1s on this point,

The writer's own opinion is that a
considerable portion of the work in
what is referred to as “Chemical Tech-
nology™ or “Industrial Chemistry” is
largely wasted. He feels that a certain
amount of this work in lecture, motion
picture and plant trip form has a bene-
ficial orienting influence. However, many
schools offer as much as 4 quarters of
this work plus an extensive laboratory
program. Since about 1920, professional
training in chemical engineering has
been organized on a unit operations and
unit processes basis, the theory being
that since anv chemical (in the broadest
sense) industrial undertaking can be

14

synthesized by the suitable combination
of several of these ‘“units,” the chemical
engineer thus can be trained to be equal-
ly useful in such widely dissimilar in-
dustries as petroleum refining and whis-
key production. It was this very funda-
mental concept that developed chemical
engineering from an empirical art in
each field to the creative and living
science to which it has unquestionably
attained. Why then should the chemical
engineering student study in excessive
detail the steps involved in the causticiz-
ing process except as a random illustra-
tion of fundamental principles and to
familiarize him with some of the terms
and equipment used in industry? In-
dustry plans to orient the newly-employ-
ed engineer in the particular process in
which his services will find application.

Our curriculum consists of the follow-
ing work: 1 quarter of Chemical Tech-
nology in which are studied a few se-
lected industries, illustrated by films and
plant trips; 1 quarter of Ch. E. Calcu-
lations, at the conclusion of which the
student turns in as his term report a

complete energy and material balance
over an entire chemical plant; 1 quarter
of Applied Ch. E. Calculations covering
empirical equations, nomography, dimen-
sional analysis, graphical and numerical
calculus; 1 quarter of Physical Metal-
lurgy with laboratory; 1 quarter of Fuels
and Lubricants with laboratory; 2 quar-
ters of Ch, E, Thermodynamics cover-
ing First and Second Laws, real gas
thermodynamics, flow-processes, fugac-
ity, partial molal quantities, activities
and chemical equilibrium; 2 quarters of
Unit Operations with laboratory; 2 quar-
ters of Ch. E. Economics and Design,
in which the student selects a process,
first draws up a complete economic sur-
vey to determine whether it would be
economically feasible to construct this
plant in Seattle, and then in the second
quarter makes a complete plant design,
designing all equipment by economic
balances, thus getting the opportunity
to compare his previous estimates with

(Continued on Page 16)
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By any standard of com-
parison Tygon flexible-plastic
Laboratory Tubing stands
head and shoulders above the crowd. It is clear, for solution
visibility; flexible, for ease in handling; tough for extra long life.
It is chemically inert, and non-toxic. And available in a range of

sizes to meet every laboratory need.

In performance records made . . . in opinions of laboratory
technicians everywhere . . . 1t 1S tOps.

AT YOUR LABORATORY SUPPLY DEALER OR WRITE
THE U. S. STONEWARE CO. ¢ AKRON 9, OHIO

95¢
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the actual figures. During these courses,
the lectures also cover corporation fi-
nance and patents; 1 quarter of Advanc-
ed Ch. E. calculations, covering multi-
component distillation and absorption,
kinetics and catalysis; 1 quarter of Sem-
inar, in which the methods of using the
chemical literature are presented and
each student giveg several talks covel-
ing articles in the technical literature;
and finally the Bachelor's thesis, 1In
which independent work in constructing
or modifyving equipment or working out
some suitable problem culminates in a
properlyv-written thesis. All of the re-
ports and term projects are accepted
onlv if in the prescribed form and In
oood, clear English, and accompanied by
a letter of transmittal.

The work and problems in each course
are especially designed so that the stu-
dent integrates his training from other
courses. In the senior vear the problems
are often given with incomplete or too
much and inconsistent data, to foster
in the student a dependence upon his
own critical faculties and an engineer-
ing maturity.

Anvone looking in an appropriate book
can specify the area tfor the heat ex-
changer in a given heat transfer problem
with simplified data. However, we [leel
that this is not design in anv sense of
the word, Our students are taught that
only one of the many possibilities will
do the job at the least cost, including in-
direct expenses such as depreciation and
maintenance, Thev also learn that each
piece of equipment has an effect on the
design of other parts of a process or
plant, and that the inclusion of these
effects in the design of all equipment is
the only possible procedure.

Recently the writer was told by an
executive of a well-known chemical cor-
poration that the most difficult thing
for him to do is to get the chemical en-
gineers in his charge to appreciate these
economic truths.

We feel that the courses which are
most often displaced from, and to the
detriment of, chemical engineering cur-
ricula by excessive time on ‘“Chemical
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Technology” are undergraduate Chemi-
cal Engineering Thermodynamics and
Plant Design.

The engineer's training only begins
during his university days, but at the
same time we can emphasize that which
we feel will be the most importanc to
the most of the students. Also we can
attempt to imbue him with a point of
view which will serve him well in his
career.

@

Central Scientitic Company of Califor-
nia has broken ground in the central
manufacturing district of Los Angeles
for a new 50,000 square foot plant and
warehouse. The new structure will re-
place an 18,000 square foot warehouse in
the city and is scheduled for completion
by next February. The company makes
scibntifie instruments and laboratory
supplies.

L
KIMBLE GLASS

M. R. Kopf, Jr.

[n response to requests from users,
Squibb type separatory funels with de-
livery stems of larger inside diameter
are being produced by Kimble Glass, Di-
vision of Owens-Illinois Glass Company.

The larger diameter of the stem per-
mits the column of ligquid in the stem to
break and drain out after the stopcock
is shut off, thus facilitating recovery of
IHE liquid in the stem. It is not neces-
sarv to empty the funnel and then open
the stopcock to obtain this volume.

Quantitative separations are more
easily and completely obtained.

In addition to this feature, Kimble
Squibb type separatory funnels are made
with larger neck openings and with more
eradually sloping shoulders than are us-
ually found on similar type funnels. Since
411 sizes hold a considerable amount of
liquid over the nominal capacity, safer
manipulations are permitted. Both these
features permit easier cleaning. Stop-
cocks and stoppers are of standard taper.

o

Last line of defense: “The folks will

be home any mniute.”
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An important source
of Quality Chemicals
for industry

Some of the following are |
| NOT|CE currently in short supplyul

A major source of supply for

DETERGENT ALKANE LUBRICATING OIL ADDITIVES
DETERGENT SLURRY  CRESYLIC ACIDS
DETERGENT D-40 GAS ODORANTS
DETERGENT D-60 POLYBUTENES
WETTING AGENTS SODIUM SULFONATES
NAPHTHENIC ACIDS PURIFIED SULFONATE
HYDROFORMER CATALYST PHTHALIC ANHYDRIDE
XYLOL ORTHO XYLENE
ALIPHATIC ACID PARA XYLENE

TO WATCH IN

2218 1

ORONITE CHEMICAL COMPANY

_ _ 38 SANSOME ST, SAN FRANCISCO 4, CALIF.
properties and uses of STANDARD OIL BLDG., LOS ANGELES 15, CALIF.
products are imuvited...write 30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y.

Inquiries on description,

600 5. MICHIGAN AVENUE, CHICAGO 5, ILL.
MERCANTILE SECURITIES BLDG., DALLAS 1, TEXAS
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BOOK REVIEW

Chemistry . . . Key to Better Living.
[dited and Produced by the Staffs of
Chemical and Engineering News and In-
dustrial and Engineering Chemistry.
American Chemical Society, 1155 Six-
teenth St.. N. W., Washington 6, D. C.
xxi 244 pages. 1951, $4.00,

This volume might well be used as a
stvle manual or model for those engaged
in preparing books or specializing in
graphic art, But it is far more than
that. It is primarily a history of chemis-
trv in America during the past 75 years
and of the interrelation of the American
Chemical Society and the American
chemical industry as they have developed
and progressed side by side during that
period. A series of papers on chemical
progress during the 75 years since the
founding of the ACS, reviews the de-
velopment of chemical science and its
industrial applications and discusses the
part the ACS and its divisions played
in the advancement of chemical know-
ledge and skill., This series was organ-
ized to subdivide chemistry roughly in-
to the fields covered by the divisions of
the ACS and the order of presentation
follows approximately the chronological
crder in which the divisions were es-
tablished. These histories are all writ-
ten by outstanding leaders in the fields
covered.

A special feature of the book is “The
First 75 Years” Standen.
This story, copiously illustrated, and
written in the inimitable style of the au-
thor of “Science Is A Sacred Cow,” re-
lates, as its title indicates, the signifi-
cant developments of the first 75 vears

by Anthony

of the ACS and particularly the role the
Society and its members plaved in the
industrial chemical growth of the XNa-
tion. A picture-caption story graphically
presents this same 75-vear period, Then
there are sections written by well-known
authorities who give a glimpse at our
science and civilization, They discuss
contemporary problems as the scientist,
philosopher, business executive, and
teacher envision them.
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In addition to the excellent make-up,
arrangement, and typography, the volume
is arrestingly bound in cobalt blue cloth,
lettered in genuine gold leaf with the
ACS emblem attractively displayed on
the backbone and outside front cover,
This book should be a “must” in the li-
Lrary of every chemist and chemical en-
gineer who is proud of his profession and
his professional society, their beginnings,
development, and progress during 75
vears, and their limitless opportunities,
It should be a valuable reference in the
libraries of industrial concerns, re-
search laboratories, and educational in-
stitutions,

s
TO BRAG OR NOT TO

Should a man “blow his own horn?"”
Should he shout of his deeds loud and
strong or should he heed the advice of

elders and allow his deeds to speak for
themselves,

These are difficult questions for many
men, especially the vounger, who are
struggling up the ladder of success. They
know from experience that no one likes
a boaster and vet there’'s always the
nagging notion that if they don’'t speak
up, the world will pass them by.

Too many times it seems as though
the “horn blowers” fairly soar to the top
rung of the ladder, sometimes on words
alone with few deeds to aid the ascen-
<inn. The more modest, shy and capable
ache to eryv out in protest and unmask
ihe false climber. But to do that might
label them as jealous. So they live un-
ca=v with the injustice, struggling with
heir own consciences,

There is comfort to these modest ones
in the fact that an arrow too arlses
swiftly into the sky but falls just as
fast if it does not have some power
snpply of its own to maintain the aft:-
tude.

And so it is with men.

The phoneys and fakes can rise,
rocket-like, to the top. But eventually
there comes a time when they must
make a decision—the right one; solve a
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problem—the right way. It is then that
idle words, unbacked by deeds, are put
to test and found wanting.

In a sense, the overly shy and modest
men also are at fault. Their crime 1is
not one to others but to themseives,

The world parades past the meek,
little mouse without a glance but it
alwavs notices the rcaring lion.

Perhaps the onswer to “horn blowing”
can be resolved without loss of ethical
conduct. It's a good idea to blow wvour
own horn now and then but only if you
have something worth blowing about. a
melody worth playving, a tune worth
being heard.

That is not plaving the part of a
hoaster. It's an honest evaluation of
vourself to others, proof that yvou have
faith in wvou.

Gould Battery News,

9
Announcement

At the recent meeting of the Directors
of the C(Cenco Corporation, the parent
stock-holding company, and the Central
Scientific Company held at 1700 Irving
Park Road Chicago, John T. Gossett,
President of Central Scientific Company,
was elected Chairman of the Board of
Directors of both companies, succeeding
to the responsibilities of the late Chair-
man, E. Perrv Holder.

The Puget Sound Chemist is
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INDUSTRIAL CHEMICALS
COMPRESSED GASES
CHLORINATED SOLVENTS
FLOTATION REAGENTS
AGRICULTURAL CHEMICALS

These Dow and Bear
Brand Chemicals are
backed by over a quarter
century of experience
working with West Coast

Industries.

THE DOW CHEMICAL COMPANY
SAN FRANCISCO 4, CALIFORNIA

Seattle Los Angeles
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PRESSURE — THE UNKNOWN

(Continued)

is that the pressure crowds together the
ethylene molecules to such an extent
that some type of activation of the mole-
cules takes place with a resultant chem-
ical reaction between them. In this case
as compared with the mercury droplets,
we can visualize the effect of pressure
being the distortion of the electronic
si1ells of the ethvlene molecules, that Is
activation, followed by the coalescence

of the molecules into polvethylene.

Such a crude picture seems to be

horne out by two observations. First, in
the pressure region where polvethvlene
is formed, very little, if any, liquids are
formed which would indicate that sub-
jecting the molecules to high pressures
has produced a different mechanism for
the polvmerization, Second, the amount
of pressure necessary to start a rapid
polymerization of the ethyvlene ig quite
critical. Only a moderate change in pres-
sure above a certain high wvalue will
change the polvmerization veaction from
one of significant velocity to quite a
high one. Further increase in pressure
will cause an increase in the velocity to
some extent. However, a pressure is soon
reached above which the reaction velocity
is not changed much by a mounting pres-
sure, It seems as though the high pres-
sure had overcome some critical barrier
¢ reaction; just as in the case of the
mercury droplets, a minimum pressure
was necessary to make them coalesce.

[.Let us pursue this picture of the ef-
fect of pressure a little further. The
ethylene molecule is a very simple mole-
cule with a high degree of symmetry.
Therefore, one might expect to be able
to pack these molecules quite close to-
gether with the reactive double bonds
contiguous. However, in the case of de-
rivatives of ethylene such as various
vinyl compounds, the pendant groups up-
set the symmetry of the molecule and
offer steric hindrance to close pacKking.
So one might expect that a higher pres-
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sure would be necessary with these un-
symmetrical molecules to bring about a
rapid polymerization.

As a matter of fact, it has been found
that for some vinyl compounds, higher
pressures are necessary for rapid poly-
merization than with ethylene, This is
especially interesting since the vinyl com-
pounds can be polymerized slowly to
hieh pelvmers at atmospheric pressure,
something that cannot be done with ethy-
lene. In a general way these observations
give support to the view that high pres-

sures have brought about an activation
by the distortion of the molecule.

Actually this 1s undoubtedly not the
whole story since polymerizations invol-
ves three steps, namely initiation ot the
chain, chain growth and termination of
ihe chain, Pressure could have a decisive
offect on any one of these. But there 1Is
no question that the crowding together
of the molecules causes associations that
do not exist at lower pressures.

At quite low pressure, of the order ol
3.000 pounds per square inch, ethylene
will form a very stable hydrate with wa-
ter. This compound is quite stable and
may completely block  high-pressure
lines despite considerable pressure gra-
dients. Further, ethylene under 25,000
pounds per square inch will readily dis-
solve a number of organic solids or
liquids. Such phenomena are observed
for many gases under pressure. Nitro-
gen, for example, is usually considered
4 rather inert material, At a pressure of
100,000 pounds per gsquire inch or so, it
can take up a fair amount of normal lu-
bricating oil—a fact which is sometimes
troublesome. Gases only exhibit this
solvent power under sufficiently high
pressures to have the molecules packed
closely together.

In the investigation of the influence
of high pressure on chemical reactions,
it ig important to know precisely the
temperature, the pressure, and the time
of residence of the molecules in the re-
action zone. We have found that good
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coentrol of these conditions can only be
obtained in experiments in which the
reactants are passed through the re-
action zone, In other words, a flow sys-
tem 1s much superior to a static system.
[f the experiments are performed by
merely charging a heavv-walled contain-
er with the reactants and bringing the
system to pressure, very little precise
information is learned. So it is strongly
urged that flow systems be used bv those
investigating reactions under high pres-
sure. In order to operate a flow svstem
it is necessary to assemble an apparatus
compcsed of pumps, piping, valves and
pressure controls. The extra effort in do-
ing so is well repaid by the speed and
precision with which experiments can be
done. We view the static tvpe of ex-
periment as a purely exploratory one to
establish whether a reaction takes place
at all.

To my knowledge, however., it has
been always necessary to transfer the
study of the reaction to a flow svstem
to learn much of anything about the re-
action,

The desire, nevertheless, to operate a
flow system at high pressures brings up
another problem. In addition tc the fact
that many materials may freeze under
pressure and clog the lines, the viscosi-
ties of many liquids rise quite rapidly
with pressure. This may not be of too
much importance up to 50,000 pounds
per square inch, but above that figure
fewer and fewer materials can be pumped
at a suitable rate because of either so-
lidification or because of the extreme
viscosities. We have developed a pump
that will behave rather well somewhat
above 100,000 pounds per squire inch, but
because of the factors just mentioned
there are very few materials outside of
the permanent gases that remain suf-
ficiently fluid to be pul_uped at such pres-
sures,

High-pressure chemical reactions can
be attractive commercially, "Processes
are now operated up to 50,000 pounds per
square inch which is a conpsiderable in-
crease over the prewar figure of 15,000
pounds per square inch. But for a ' process
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te be attractive for large scale opera-
tions, it must be an exceedingly rapid
reaction  to allow a high throughput.
There are two reasons for this require-
ment. First it is feasible to build a high-
pressure reactor ot a few gallons capacity
as contrasted with a 1,000-gal. autoclave.
Second, for its size, high pressure equip-
ment is expensive and, therefore, it is
pecessary to process a large amount of
material through moderate size equip-
ment to lessen the investment.

Up to the present time, onlyv a rela-
tively few people have studied the effect
of pressure wupon chemical reactions.
Since the results of using high pressures
are highly unpredictable, particularly
with regard to the acceleration of re-
actions, more investigators with broad
interests would doubtless disclose new
ohservations of importance. At the pre-
sent time, the great lack of empirical
knowledge of chemical reactions at high

(Continued on Page 22)
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Pressure—The Unknown (Cont.)
(Contined)

pressures has retarded the systematic ex-
ploitation of this field.

Besides contributing to our knowledge
of chemical reactions, high pressure
studies may also reveal information with
regard to the structure of matter. The
tremendcus volume of work done hy
Professor Bridgman has been directed
toward this goal and the examination
of the influence of pressure on physical
properties,

An example of this is the study of the
Lehavior of water under pressure at dif-
ferent temperatures, Water is one of
those few abnormal substances that ex-
pands on freezing. As a result, the appli-
ciition of pressure causes the freezing
point to be lowered until at —22 degrees
C. and 30,000 pounds per square inch the
ice crystal gives up the struggle to main-
tain itself and collapses into a more
corupact crystal structure.  Progressive
increase in pressure raises the melting
noint of this foim of ice so that it can
exist at higher temperatures. Higher and
higher pressures change the ice into
other crystal types which are stable at
higher temperatures. In fact an ice,
termed “hot ice” by Professor Bridgman
has been formed well above the boiling
point of water by the tremendous pres-
sure of 600,000 pounds per square inch.
The change from one form of ice to an-
other occurs at a definite temperature
and pressure, This is reminiscent of what
we said earlier regarding, first, the mer-
cury droplets, and second, the polymeri-
zation of ethylene. Since the erystal
structure collapses because the applied
pressure overcomes the repulsive forces
within the crystal, the use of high pres.
Sure serves as a means of studving these
forces.

These brief remarks on the study of
the effect of high pressures have shown
that high pressure work should prove
fruitful in two great divisions of chem-
istry, namely, (1) the study of the phy-
sical properties and structure of matter,
and (2) the nature of chemical reactions.
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A Hearty Welcome to The
Following New Members

BROWN, Bruce W, 2721-31st Ave. So.,
Seattle 4, Wash.

BREKKE, John E., West Wash. Exp.
Station, Puyallup, Wash,

ALLAIRE-WOODWARD, Inc., 591 Na-
tional Ave,, Chehalis, Wash.

BRIDGEFORTH, Robert M. (Jr.), 9055 E.
shorewood Drive, Apt. 674, Mercer Is-
land, Wash.

BUCKHAM, James A. 1823 Ravenna
Blvd., Seattle 5, Wash.

CARROLL, Cecil D,, 3209 No. 26th St.,
Tacoma 7, Wash,

CUNNINGHAM, Leon W., Jr., 4092 Un-
ion Bay Circle, Seattle 5, Wash.

DANDLIKER, Walter B., Dept. of Bio-
chemistry, School of Medicine, Univer-
sity of Washington, Seattle, Wash.

DEL GUZZI, John, 605 E. 11th St., Box
409, Port Angeles, Wash.

HALSEY, George D. Department of
Chemistry, University of Washington,
Seattle, Washington

HAYDEN, Daniel T., Box No. 4, Zenith,
Wash,

KELSO, Charles D., % Leroy Backus,
Jr., The Highlands, Seattle, Wash.

LIDDICOET, Thomas H., Dept. of Chem-
istry, University of Washington, Se-
attle 5, Wash.

WILSON, Edward W., 11 Colorado, Ta-
coma 9, Washington

YAMASAKI, Motoshi, Rt. 5, Box 606, Ta-
coma, Wash.

WEBER, Earl R., 1407 North Walnut, El-
lensburg, Wash,

SUVERKROP, Bard (Lt.), 8th Troop
Carrier Sqdn., McChord AFB, Wash,
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SUMERFORD, W. 1., P. O. Box 73, Wen-
atchee, Wash.

SPOONGER, William W., Jr., Dept, of
Chem,. and Chemical Eng., University
of Wash., Seattle 5, Wash.

RUNCIMAN, Donald A., Jr., 7718-22nd
Ave. N. E., Seattle 5, Wash,

REABER, Raymond H., 808 W. 125th St,,
Seattle 77, Wash,

PETRIE, Charles A. (Lt.), Headquarters
Co., 2d Bn. P.P.G.L.I. care C.A.P.O.,
Box 5002, Vancouver, B. C, Canada

MUKHERJEE, Nalini R, Dept. of Chem-
ical Engineering, University of Wash-
ington, Seattle, Wash,

MOEN, Morris C., 1422 W. 59th St., Se-
attle 7, Wash.

|
LINDAHL, Robert A. Veterans Admini-
stration Hospital, American Lake,
Wash.
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STRAWBERRY JAM JAM

After opening and diligently searching
through a jar of strawberry jam, Mrs,
Smith was surprised to find only one
strawberry. Intending to be sarcastic,
she wrapped the strawberry in a bit of
" wax paper and sent it with the following
note to the makers:

Dear Sir

I found one strawberry in a jar of
your strawberry Jam. Inasmuch as I
fear this is a mistake, I herewith return
vour strawberry.

Yours truly,
Mrs. Smith,

The reply she received went as fol-
lows:

Dear Mrs., Smith:

We are returning your strawberry. It
+ 38 yours by right. It is now the policy
of this company to insert one strawberry
in every jar of our strawberry jam.

Yours truly

J. L. Mecllvanie,
Fifth vice president
in charge of public
relations.
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[1 donna ses noms et qualités: docteur
David Matthieu, médecin en chef de 1'-
hospital Ambroise-Paré, officier de la
LLLégion d’honneur. En d'autres temps,
un tel témoignage aurait suffisamment
éclaireé le commissaire. Mais alors, en
France, les savants étalent suspects.

—Anatole France.

Nothing more impairs authority than
a too-frequent or indiscreet use of it.
If thunder itself was to be ccntinual, it
would excite no more terror than the
noise cf a mill —Anon,

She: “Now that I've told you my past,
do you still want to marry me?”

He: “Yes, beloved.”

She: “I suppose that you will expect
me to live it down,”

He: “No. I expect you to live up to
it.”

Why are there so many virgin forests?
Only God can make a tree.

e — )

FOR SALE
Cowles Dissolver

! For Ultra - fast dissolving and
dispersing of Resins, Gums,

Proteins, Pigments, Clays, etc.

Unit consists of 250 US gal.
carbon steel tank (jacketted)

l with vertical impeller powered
by a 20 hp 220/440 V Class
| Group D explosion proof motor.

Location—Anacortes, Wash.

WESTERN CHEMICAL
INDUSTRIES LTD.

VYancouver 6, B. C.




Low Position Dua-rol Ball-
Bearing and Roller Fine
Adjustment—for critical
focus, faster and easier;
longer life; non-tiring
manipulation.

Mechanical StagewithLow
Position Controls for com-
fortable operation; Vacu-
trol Slide Holder secures
and positions slides gently
and firmly.
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BAUSCH &

LOMB

LABROSCOPES

The World’s finest line of laboratory microscopes
. . . sets higher standards for microscopy with

entively new “*Years Ahead” design features.

Roto-sphere Ball-Bearing
Nosepiece— Moreaccurate
centration, longer life,
smoother travel.

Opti-lume Integral Illumi-
nator—Instantly remov-
able; well ventilated; stand-
ard 15-watt, 115-voltlamp.

% many other new and service-proved Bausch

& Lomb advantages

Scientific Supplies Co.

ELiot 1134

122 Jackson Street

Seattle 4, Wash.
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