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ﬂsl::nrch, CPRaet Soluble Powd.
(453.0g)

(FOR IODOMETRY)

o

Analysis of Lot ME
L] -s- TEst

Solubility ecovse Pﬁs;
NeutraXity oy
(pH of 2 1.25°C) .... 4,5 10 6.0
Eesicﬁ l1gnition ...%.... 0.2 %
Sensitiveness .. Passes A.C.S. Test

Made inU.5. A. ] T. Baker Chomical Co., Phillipshurg, New Jersey

”Bahe r's Analyzed”

THE HIGHEST TYPE OF

Chemical Reagents
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e -
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This Baker’s Analyzed label is a record
of our chemists’ skill.

Every analysis is a constant challenge
to our production chemists. It is an
incentive, not just to meet the estab-
lished standard, but to better 1t as
much as possible.

It shows by actual lot analysis the de-
gree of purity achieved—not just a list-

ing of maximum limits of impurities.
The actual analysis on the Baker label

In producing Baker's Analyzed Re-
agents, a sample from every lot man-
ufactured is sent to our analytical
laboratory for testing. Important im-
purities are defined and often to the
third and fourth decimal.

makes Baker's Analyzed Reagents the
most precise chemical measuring tool
available to the chemist.

When you order reagents, specify
Baker. Available at your favorite lab-
oratory supply house.

J.T. Baker Chemical Co., Executive Offices and Plant: Phillipsburg, N.J.
Branch Offices: New York, Philadelphia, Boston, Chicago, and Los Angeles

"Baker's Analyzed’

C. P. CHEMICALS AND ACIDS

CHEMICALS ARE IN YOUR AREA BY:

SEATTLE, WASHINGTON

BAKER'S ANALYZED C. P SOLD

SCIENTIFIC SUPPLY CO.
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Electronic Controlled Laboratory Mixer

Variable Speed at Full Torque e Thyratron Tube Controlled
Direct Drive and Gear Drive in One Motor ¢ DC Control on AC

Catalog Number 58947 e Immediate Delivery

The Heller Type GT21 adjustable speed
mixer is a shunt wound DC ball bearing
gear head motor, with the direct drive
and gear drive shafts both extended and

usable. The motor is driven by a phase
shift thyratron tube controlled rectifier,
which converts the alternating current of
the mains to direct current. The field and
the armature of the motor are fed sepa-
rately by 2-2050 RCA gas rectifier tubes.

The rectifier consists of a steel box which
contains the filament transformer, phase
shift elements, switches and the control
resistor which actuates either tube vary-
ing the voltage on the armature or the
field, according to the speed desired. The
No. 2050 tubes are mounted on the top
of the cabinet for ease of replacement

and efficiency in cooling. The motor is
1/50th h.p., fully enclosed.

The speed on the direct drive shaft is
about 400 rpm to 4000 rpm in stepless
control, and the speed of the gear-driven
shaft is 1/18th the direct or armature
speed. The starting torque on the arma-
ture shaft is 32 inch ounces. The sate
load on the slow-speed shaft should not
be over 6 inch pounds for long life of the
worm and gear drive. This torque is, of
course, more than needed for ordinary
laboratory requirements.

The motor may be run either clockwise
or counter-clockwise. Both shafts are
5/16” in diameter with milled flats for
fastening devices. Attachments supplied
with the mixer are: 2 stainless steel shafts
/" diameter- with stainless steel propel-
lers: a 34" diameter pulley which can be
attached to either shaft for driving calo-
rimeters; glass stirrers in 3 neck flasks,
etc. The mixer described can be attached
to the ordinary laboratory support stand
which is not furnished.

Complete unit, $75.00, as illustrated, for operation on 110 volts, 60 cycles, single
phase, but without stand, F. O.B. Seattle. Extra tubes, No. 2050, $1.70 each.

SCIENTIFIC SUPPLIES COMPANY

122 Jackson Street * Seattle 4, Washington
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Novemtber %@/sz
PUGET SOUND SECTION OF THE
AMERICAN CHEMICAL SOCIETY

Suesday, Nov. 25, 1947

ANNUAL RESEARCH CONFERENCE
University of Washington — Bagley Hall

Registration — 9:00 A.M.
Morning Session — 10:00 A.M. — 12:00 M.
Afternoon Session — 2:00 P.M. —4:30 P.M.

*

Informal Dinner — Edmond Meany Hotel — 6:00 P.M.

Be sure your reservation is made

*

EVENING MEETING — 8:00 P. M.

Guest Speaker — DR. JOEL H. HILDEBRAND

‘Dean of the College of Letters and Science —
University of California

“Solvent Power of Liquid Ammonia”

—— = — o e — m— ——— —
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DR. JOEL H. HILDEBRAND

Joel H. Hildebrand, Dean of the Col-

lege of Letters and Science at the Univer-
sity of California since 1939, was born in
Camden, New Jersey, November 16, 1881.
He took his Bachelor of Science degree at
the University of Pennsylvania in 1903,
followed by the Ph.D. degree in 1906.
During 1907 he was an instructor at the
University, but left to become assistant
professor at California. A professor since
1918. he served also as Dean of Men dur-
ing 1923-26, Faculty Research Lecturer in
19%6 bECDI’I‘Il]’lﬂ' Dean of the College of
[Letters and SEIEI’ECE in 1939, ]:lurm-:r
World War 1, Dr. Hildebrand served "W][h
the Chemical Warfare Service and for a
time directed the C.W.S. Laboratory near
Paris, later was commandant at Hanlon
Field near Chaumont. He attained the
rank of Lieutenant Colonel and was
awarded the Distinguished Service Medal.
During 1924-26 he served as Consulting
Chem15t for the U.S. Bureau of Mmes

In 1943 Dr. Hildebrand served as
Scientific Liaison Officer of OSRD with

é

the American Embassy in London. He
delivered the Walker Memorial Lecture
in Edinburgh, and was chosen as Guth-
rie Lecturer for 1944.

Dr. Hildebrand has been a member of
the ACS since 1908, and he has held
numerous local and national offices of
the Society. He has written several
books, including “Principles of Chem-
istry” and the ACS monograph on Solu-
bility. In 1939 he was recipient of the
Nicholas Medal. During 1932-39 he was
an Associate Editor of the Journal of
the American Chemical Society.

Dr. Hildebrand is a Fellow of the
American Association for the Advance-
ment of Science, and has been Vice
Chairman of its Pacific Division. He also
belongs to the American Physical So-
ciety, The National Academy of Sciences,
Phl Bf;tta Kappa, Sigma Xi, and is an
hﬂﬂﬂl‘ﬂl‘}" member of the Chemical So-

ciety of Edinburgh.
| - - =

Nominating Committee
Report...

The following is the slate of
officers for 1948 approved by
the Nominating Committee:

Chairman, Joseph L. McCarthy

University of Washington

Vice-Chairman . J. G. Meile)f
Plywood Research Foundation,
Tacoma, Wash.

Secretary . . . . C. C. Bryan

Monsanto Chemical Co., Western Division

Treasurer . . . Q. P. Peniston
Pulp Mills Research Foundation

COUNCILORS
H. R. ERICKSON

Tower Co., Inc.

P. R. FEHLANDT
College of Puget Sound

ALTERNATE COUNCILORS
O. GOLDSCHMID

Rayonier Inc., Shelton, Wash.

V. SIVERTZ

University of Washington
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PROGRAM OF PUGET SOUND SECTION

ANNUAL RESEARCH CONFERENCE
November 25th, 1947

The annual research conference will be
held in two sections, a Theoretical Sec-
tion with papers being given both in the
morning and the afternoon, and an Ap-
plied Section with papers being presented
during the afternoon session only. The
following is the program for the con-
ference, including abstracts of the papers
scheduled:

THEORETICAL SECTION

10:00 A.M.: “The Solid Phases of
Hexamethylethane” by William F.
Seyer, R. B. Bennett and Campbell
Williams of The University of British
Columbia, Vancouver, B. C.
Abstract: The density of Hexamethyl-

ethane, obtained from the Ethyl Corpora-

tion, was measured from 20° to 107°. The
same type of dilatometer tube was used
as for the normal paraffin hydrocarbons.

Because of the high sublimation pressure

a special apparatus was required for fill-

ing the dilatometer bulb. Above 20° and

below the melting point 100.63°, two
transition points were observed upon
cooling but not upon heating the mate-
rial. The first transition point occurred
at 99.65° or about 1° below the f.p. The
density then decreases from 0.767 to
0.733. At 74.25° the second transition

occurs to a more stable phase.

10:25 A.M.: “4 Diffusion Analysis of
Refined Lignin Sulfonic Acid” by E.
D. Olleman, D. E. Pennington and D.
M. Ritter.

Abstract: Two lignin sulfonic acid
fractions have been obtained by the ace-
tone precipitation of barium lignin sulfo-
nate. These have been further refined by
solvent extraction with quinoline. The
success of the fractionation and refine-
ment has been demonstrated by diffusion

NOVEMBER, 1947

analysis. The average integral diffusion
coefhicients obtained over several succes-
sive intervals from analyses for total
solids, methoxyl content and ultraviolet
light absorption indicate rather uniform
chemical composition of a high molecu-
lar weight fraction. Diffusion coefficients
calculated on the basis of sulfur trans-
port show the presence of some fast-
diffusing sulfur-containing material. A
low molecular weight fraction which ac-
counts for a somewhat smaller propor-
tion of the ligneous material displays
diffusion coefficients suggesting slightly
less uniform chemical composition but
more uniformity in molecular size. The
calculation of average molecular weights
by the Stokes-Sutherland-Einstein equa-
tion gives an average value of 1500 for
the low molecular weight fraction and of
21,000 for the high molecular weight
fraction.

10:50 A.M.: “An lon Migration Study
of Lignin Sulfonic Acid” by Quentin
P. Peniston, Hilda S. Daniels and
Joseph L. McCarthy.

Abstract: It has previously been
shown that 20 to 30 percent of the lignin
sulfonic acids of sulfite waste liquor pass
readily through cellophane membranes
in dialysis and are thus presumably of
relatively low molecular weight. At-
tempts have now been made to separate
these dialyzable lignin sulfonic acids by
an 1onophoretic procedure in an agar
gel. Ultraviolet absorption analysis of
gel sections after migration shows par-
tial separation of the lignin sulfonic
acids into fractions of widely different
electrical mobility. Ratios of mobilities
for these fractions are in substantial
agreement with those calculated for

7



members of a polymeric series in which
the effective molecular radius increases
with the cube root of the molecular
weight and the charge increases linearly
with degree of polymerization. It is indi-
cated that eight members of the .series
are present from a monomeric lignin sul-
fonic acid of about 500 molecular weight
(i.e. two guaiacyl propane units with one
sulfonic acid group) to the correspond-
ing octameric molecule. An estimate is
made of the relative properties of these
substances in the sulfite waste liquor
dialyzate investigated.

11:15 A.M.: “Studies of Sulfonates X-
Sodium 1,2,4-Tri-iso-propylbenzene-3-
sulfonate as a Colloidal Electrolyte”
by Gordon R. Shuck and E. C. Linga-
ff:iter.

Abstract: 1,2.4-Tri-iso-propylbenzene-
5-sulfonic acid and its sodium salt have
been prepared and their behavior as col-
loidal electroyltes has been studied by
means of solubility, electrical conduct-
ance and the use of pinacyanol chloride.

The critical concentrations observed,
0.055M and 0.063M, when compared
with the value for sodium n-octylbenzene-
p-sulfonate (0.013M), illustrate the ex-
treme importance of molecular shape as
well as size in determining the tendency
toward aggregation. Thus the tri-1so-
propylbenzene sulfonate, although it con-
tains one more carbon atom, does not
aggregate until a considerably higher
concentration is reached.

The sodium 1.24-tri-iso-propylben-
zene-5-sulfonate shows no discontinuity
in its conductance at the critical concen-
tration. This indicates a smaller fraction
of attached gegenions than is ordinarily
the case and illustrates the danger of
drawing conclusions on the basis of one
property only, since the conductance data
alone give no indication of colloidal
electrolyte behavior.

11:40 A.M.: “A Fractional Precipitation
Study on Non-Dialyzable Barium Lig-
nin Sulfonates” by Aaron E. Markham,
Quentin P. Peniston and Joseph L.
McCarthy.

Abstract: The non-dialyzable portion
of sulfite waste liquor, consisting of lig-
nin sulfonic acids of higher molecular

weight, has been fractionized by the
addition of successive increments of |
ehtanol to the aqueous solution of the |
barium salt. The fractions thus obtained
differ to only a small extent in the sulfur
and methoxyl content. The apparent dif-
fusivity of the different fractions 1n-
creases in the order of their precipitation. |
This increase, indicative of a correspond-
ing decrease in molecular weight, shows
that the molecular weight is the primary
basis of the fractionation, although de-
oree of sulfonation may also exert an
effect. An estimate of the distribution of
the apparent molecular weight is made.

2:00 P.M.: “Reaction Products of the
Fluorination of some Pentanes with

CoFs” by E. J. Barber, L. L. Burger
and G. H. Cady.

Abstract: The fluorination of n-pen-
tane, isopentane, neopentane and cyclo-
pentane was carried out with CoFy using
the conditions suggested by Fowler. The
resulting products were fractionized with
an 82 plate column. In addition to some
products of cracking and the completely
saturated perfluoropenanes, hydrogen de-
rivatives of each were obtained. No com-
pound having the properties predicted
for perfluoroneopentane was isolated; in-
stead the neopentane yielded perfluoro-
isopentane and numerous other products.

This is in harmony with the proposal
that during fluorination with CokFs, HF
elimination occurs. When there is no pos-
sibility of elimination from adjacent
carbon atoms, then it is possible that ring
formation occurs followed by cleavage
of the ring to give the isopentane struc-
ture and considerable amounts of smaller
fragments.

2:30 P.M.: “The Relation of Molecular
Structure to Physical Properties of
Some Fluorocarbons” by L. L. Burger,
E. J. Barber and G. H. Cady.
Abstract: Information based on early

studies of fluorocarbons indicated that as

a result of low intermolecular forces.

many of the physical properties depend-

ed largely on molecular weight alone.

However, : structure should be of some

importance, particularly with smaller

molecules.
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To investigate this problem, the boil-
ing points, freezing points, densities, vis-
cosities and heats of vaporization of the
perfluoropentanes are being studied.
Data show that the structure factor is not
insignificant, although less important
than for the corresponding hydrocar-

bons. In contrast to the hydrocarbons,

the normal form exhibits a lower density
and boiling point.

Warming and cooling curves indicate
that both perfluorocyclopentane and per-
fluoroisopentane rotate in the solid state.

3:00 P.M.: “A Light Absorption Method
for the Determination of Diffusion Co-
efficients in Gels” by Aaron E. Mark-
ham, Quentin P. Peniston and Joseph
L. McCarthy.

Abstract: A simple and rapid method
is described for the determination of
diffusion coefficients of visible and ultra-
violet light absorbing substances in agar
gels. The method utilizes a cell 2x11x50
mm. constructed from quartz microscope
slides. An initially sharp boundary is
established by means of a stainless steel
gate. Diffusion is allowed to proceed in
a constant temperature cabinet and at
the end of the desired period (4 to 20
hours) concentrations of the diffusing
substance throughout the cell are meas-
ured by scanning with a Beckmann
quartz prism spectrophotometer. Calcula-
tion of an average diffusion coefhicient is
made by a moment method. The effects
of time, agar concentration, and support-
ing electrolyte concentration on values
obtained and the reproducibility of re-
sults possible by the method are dis-
cussed. Application of the method to
studies on the molecular size of lignin
sulfonic acids is indicated.

3:30 P.M.: “Synthesis and Structure of
Tetrahydropyrethrolone” by Hyp /.
Dauben, Jr. and Ernest Wenkert.
Abstract: Tetrahydropyrethrolone, the

partially hydrolyzed moiety of the active

insecticidal constituent of Pyrethrum, has
been synthesized by the sequence:
methyl B-ketopelargonate with aqueous
sodium hydroxide to tetrahydropyre-
throne (2-n-amyl-3-methylcyclopentene-
2-one-1), bromination with N-bromosuc-
cimide to 4-bromopyrethrone, replace-

) NOVEMBER, 1947

ment of the bromine by silver acetate
followed by hydrolysis of the acetate to
tetrahydropyrethrolone (2-n-amyl-3-
methylcyclopentene-2-ol-4-one-1). The
synthetic product and its derivatives were
identical in all respects with the material
prepared from natural sources. N-bromo-
succinimide is known to give both allylic
and a-methylenic bromination but allylic
substitution must have occurred since
tetrahydropyrethrolone prepared from it
showed no reaction with periodic acid.
Consequently, pyrethrolone contains a
hydroxyl group in the 4-position and not
in the 5-position as previously suggested.
4:00 P.M. “Some Evidence on the Con-
stitution of Gymnosperm Lignin” by
D. Ritter, D. E. Pennington, E. D. Ol-
leman, K. A. Wright and T. F. Evans.
Abstract: Freudenberg’s deduction of
a benzpyrane ring constitution for gym-
nosperm lignin has recently been ex-
tended by Russell’s proposal of a poly-
flavanone structure as its specific form.
However, the alleged synthesis offered as
evidence is open to doubt. More reliable
evidence than Russell’s has been accumu-
lating to indicate that lignin sulfonic acid
is an 8-methoxy-polyflavanone-3-sulfonic
acid. An analogous structure is proposed
for thioglycollic acid lignin. These con-
clusions are based upon the use of peri-
odic acid to determine the degree of sub-
stitution in the non-benzenoid portion of
the lignin sulfonic acid and its methyl
and acetyl derivatives. These structures
afford a basis for speculation regarding
the constitution of lignin in wood.

APPLIED SECTION
2:00 P.M.: “The Adsorption of Hydro-

carbon Gases on Activated Charcoal”

by R. W. Moulton and N. P. Anderson.

Abstract: Recent developments have
indicated the possibility of making a
commercial fractionation of hydrocar-
bons by selective adsorption on activated
charcoal. This work was essentially a
study of the equilibrium between hydro-
gen, ethylene, ethane, and propane and
activated charcoal at 80.6° F. and 138
F. and at pressures ranging from one to
seven atmospheres.

Equilibrium values are reported, the

9



equipment for these measurements is de-
scribed and a new correlatoin method for
extending adsorption data is presented.
The new correlation method has an ac-
curacy of about two or three percent.

2:30 P.M.: “The Preparation of Vitamin
Oils from Salmon Cannery Offal by
the Alkali Digestion Process” by
Charles Butler, Seattle Fishery Tech-

nological Laboratory, U.S. Department
of Interior, Fish and Wildlife Service.
Abstract: The alkali digestion process
was found to be adaptable for the prep-

aration of vitamin A bearing mls from
total salmon cannery waste.

Several variations were made in the
type of raw material selected from the
total cannery waste to observe the effect
of the presence or absence of specific
parts of the waste on the digestion proc-
ess, and on the vitamin A content of the
oil produced therefrom. From the stand-
point of vitamin A recovery in an oil
with the highest possible potency the
best portion of the cannery waste to uti-
lize is the viscera. Some increase in the
facilitation of the digestion may be made
by the removal of the gonads from the
viscera.

The oil yield and the vitamin A con-
tent of the oils in U.S.P. units per gram
of oil varies with the species of salmon
and with the particular parts of the
waste used for the digestions. Tables will
be presented showing these data.

3:00 P.M.: “A Proposed Method for the
Analysis of Fatty Material” by D. Ber-
hagen, R. Parent, |. Shackleford, M.
Narod—Lyle Branchflower, Inc., Seal-
tle, Washington.

Abstract: Several methods were tried
for the extraction and estimation of oil
and vitamin A content in “low-fat” type
fish livers. Most of those tried were
found to give somewhat non-reproducible
results due, probably, to losses in trans-
ferring and poor extraction. In the pro-
posed method the sample of tissue 1is
dried in a frozen state and then extracted
with one portion of solvent. The extract
is then made up to volume in the same
flask. Thus the necessity for the use of
sodium sulfate to dry the sample and for

10

transferring

the extract is eliminated.
This method is applicable to other types
of fatty material.

3:30 P.M.: “The Design of a Pilot Plant
Scale Packed Tower for Absorption of
Sulfur Dioxide in Water” by L. A.
Lundberg, D. A. Pearson, F. B. West
and Joseph L. McCarthy.

Abstract: The design of packed tow-
ers for continuous absorption of sulfur
dioxide in water is being studied. A liter-
ature search has been carried out. Previ-
ously reported mass transfer coefficients
for this system have been compiled, and

then recalculated to permit correlation

on a uniform basis. It is found that these
have been determined using towers rela-
tively small and flow rates relatively low
as compared to commercial practice. The
present investigation has been initiated
by completing the design and construc-
tion in these laboratories of a stainless
steel absorption column one foot in di-
ameter, 24 feet high, packed with 1” di-
ameter rings and smtﬁd for operation at
high flow rates.

4:00 P.M.: “Problems in the Commer-
cial Use of Formaldehyde” by K. W.
Gerstmann, W. R. Moffitt and R. L.

Brewster.

Abstract: Problems encountered in
the commercial handling of formalde-
hyde which will be dealt with in the cur-
rent paper include rapid analysis by spe-
cific gravity methods for methanol, and
the prevention of ]]DI}'IITIEI‘ formation in
storage. A graph is presented on the
basis of our analytical determinations
and information previously presented in
the literature, which permits ready esti-
mation of methanol content from the
knowledge of the formaldehyde content
and S[]EElﬁ{I gravity of cﬂmmermal form-
aldehyde solutions. The possible effect
of small amounts of methylal sometimes
encountered in commercial formaldehyde
solutions on the determination is shown.

Data are presented on the effect of
storage temperature on the rate of poly-
mer formation in four standard commer-
cial grades of formaldehyde. The effect
of polymer separation on the composi-
tion of the liquid phase is also treated.
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Informal Scene at the Pacific Chemical Exposition. ‘‘Professor Oronite' was a Favorite Attraction.

PACIFIC CHEMICAL EXPOSITION

The Pacific Chemical Exposition. held
in San Francisco’s Civie Auditorium.

October 21-25. was attended by a total of

11.7206 visitors. The 81 papers given dur-
ing the various meetings held during the
week were uniformly high in quality.
Authors from this region included Clark
(. Heritage. Weyerhaeuser Timber Co..
who eave a paper on “The Western Wood
Industry as a Consumer of Chemicals:
R. G. Hlupim Crown Zellerbach Corpo-

ration. who talked on “The Western Pulp

and Paper Industry as a Consumer u!'

Chemicals™: Llovd H. Brown. Arthur J.
Norton Laboratory. who presented a pa-
per co-authored by F. G. |
Chemical Co. on "Thr Utilization of
Dihydrophthalic Acid in Alkyd Resins®
and A. J. Norton. ulm gave a paper co-
authored by Donald V. Redfern ol
of American-Marietta Company on “The
Western Plastics Industry as a Consumer
of Chemicals.” reprinted elsewhere in
this issue of the Puget Sound Chemist.

Others attending the Northwest

um of Oronite

Fl‘nIll
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were L. D. Berger. Jr.. Carbide and Car-
bon Chemicals Corporation: Alberl
Hlml-f.t‘]‘. Hnnkt"l' Hm'll'm-]1t'r‘|1i1'u| (.om-
pany: David Fichelberger and Bob Wil-
liams<. American-Marietta {'nmi.;un :
Donald Walters of Inland Empire Indus-
trial Research. Spokane. Washington: .

“"ﬁ lllHlf_’lH:‘* dIHI “tlu{m '[,{ll’l‘lihtl:rtl. FI

Reichhold Chemicals. Inc.: Carl F. Mil-
ler and R. W. Benson of Carl . Miller
& Co. Inec.: L. F. Cooper. Scientific Sup-

plies Company: R. W. Benson of Stand-
ard Chemical Engineering Co.: Marshall
Ramstad of the Tacoma (1|1;1rn}u r of
Commerce and H. B. DeWaide of Bake-
lite Corporation.

Registrants present from 35
states and territories of the United States
and from 20 foreign countries.

[t has been announced that the next
Pacific Chemicals Exposition will be held
at the San Francisco Civie Auditorium
November 1-5. 1919. and will be related
to the celebration of the 100th anniver-
sary of the famous Gold Rush.

were



Cenco Chemtongs permit handling a variety of labora-
tory wares safely and easily. Three sizes of double V-jaws
grip effectively objects of special shapes such as beakers,
bottles, test tubes, flasks, funnels, crucibles and even evap-
orating dishes. The foremost set of jaws will grasp a cruci-
ble with cover either vertically, or horizontally. The outer
jaws will fit weighing bottles, too, and other small objects.
The middle set of jaws are larger for beakers, bottles and
evaporating dishes.

No. 19580 Cenco Chemtongs are produced from
4" aluminum rod of high tensile strength and
are heat-treated for hardness. Roomy handles
permit easy grasping. Length, 14 inches.

Baeh . . & o & & W& & « + '« $1.38

Raney Catalyst is a finely divided alloy
of nickel and aluminum made by a pat-
ented process. It is inert and keeps in-
definitely until activated. Reactions pro-
ceed at normal pressures in ordinary
laboratory vessels,

Cenco Thermometer armor
offers adequate protection
against breakage. This in-
genious, patented armor is
adjustable so that thermom-
eters varying from 10 to
1634 inches in length up
to 5/16 inch in diameter

k\ No. 23020 ¢ i :
: . Raney Catalyst will fit. A slit extends along
o _ the front length of the ar-
Size . . A B C mor to enable easy reading
Contents of the mercury meniscus.

No. 19298 Cenco Adjust-
able Thermometer Armor.

Each . . . . . . $2.50

pounds 2 4 10
Ea. .. 3.75 6.75 16.75

CENTRAL SCIENTIFIC COMPANY

Seien ffé ic ([_NCO A 'pparatus

NEW YORK BOSTON SAN FRANCISCO CHICAGO LOS ANGELES TORONTO MONTREAL
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Symbols | of

This is the sixty-first birthday of The Society of the
Sigma Xi, Scientific Research Society of America. Down
through the decades, its Greek letter-key has become sym-
bolic of the highest ideals of the scientific world,

Baker & Adamson is equally proud that for a like num-
ber of years it, too, has been serving American sciences—
particularly in the field of chemistry. In each generation,
B&A Reagents have gained the full confidence of indus-
trial and research chemists alike.

Today, Baker & Adamson continues to serve . . . and to
set the pace in chemical purity . . . just as it has since
1882. The B&A “Shield of Quality” identifying its prod-
ucts 1s accepted throughout the chemical world as a sym-
bol signifying highest quality, purity and uniformity in
laboratory chemicals,

To B &A, such recognition in the past is a responsi-
bility to be upheld in the future.

REAGENTS GENERAL CHEMICAL COMPANY
BAKER & ADAMSON DIVISION

" wsmes = oeo 40 RECTOR STREET, NEW YORK &, N. Y, — — = = o o o o
STANDARD '

o Seattle 1—1326 Fifth Avenue—Elliot 5287
RenIyYy Los Angeles 21—2461 East 8th Street—Van Dyke 1001
San Francisco 4—235 Montgomery Street—Douglas 0904

SETTING THE FACE I M CHEMIC AL PUERITT Y SIHCE T8 8 2

FINE CHEMICALS
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THE WESTERN PLASTICS INDUSTRY
AS A CONSUMER OF CHEMICALS

by ARTHUR J. NORTON and DONALD V. REDFERN

Presented before the Western Chemical Market Research Group,
October 21, 1947.

In 1947 the West Coast plastics in-
dustry used directly in their own proc-
essing plants 39,814,000 pounds of
chemicals for plastic materials produc-
tion. (See Table I, Page 15.)

Before analyzing these figures in rela-
tion to the total consumption of plastic
products on the West Coast and also in
relation to those chemicals and materi-
als produced in the West for processing
into plastic materials in other sections of
the country, it would probably be best to
define and explain the term “plastics
industry.”

The term has changed in meaning al-
most as rapidly as the industry has
orown. According to the dictionary, plas-
tics are products that can be formed into
shapes by the application of pressure or
heat and pressure. According to this defi-
nition, most glasses, metals and clays are
true plastics. With the advent of the syn-
thetic resins, popular usage limited the
meaning of the term plastics to those
products that owe their formability to
the presence of high molecular weight
organic materials or synthetic resins.
This was fairly simple until the high
polymeric materials began to branch out
from the molding field and find uses in
many industries as coatings, binders, ad-
hesives, etc. These so-called specialty
uses of plastics accounted for just about
half of the 1946 production of 728,000,
000 pounds. So today the term plastics
industry really covers the chemistry, pro-
duction and uses of high polymers. For
the purposes of this paper, and conform-
ing to the general practice of today, the
scope will cover all the uses of high
polymers except those that are drawn
into fibers and the elastomers or rubber-
like polymers. Resins for the plywood
adhesive industry and for the coating
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resins are included here in the grand
totals for the West Coast plastics indus-
try unless otherwise indicated.

Now market research can be divided
into two parts—the statistical analysis of
past and present markets and trend
analysis of future markets based on the
first figures and correlated data of the
many other variables that affect trends,
such as new industries, new .develop-
ments, competitive industries and new
types of markets. Market research for the
last six years has emphasized one point
in particular—i.e. the close integration
and inter-dependence of one industry on
another and the effects of government
control particularly in regard to world
trade. In attempting to analyze the plas-
tics industry these effects are especially
noticeable. For example, a bureau’s di-
rective to produce and ship as much ni-
trogenous fertilizer as possible abroad,
boosted the ammonia production rate to
full capacity. This in turn curtailed some
of the possible methanol production,
which in turn limited the amount of
formaldehyde. This affected the produc-
tion of synthetic resins for plywood ad-
hesives, limited the amount of exterior
plywood production and finally had its
effect in the housing programs. So that
any analysis of business, particularly
trend analysis must always consider the
growing effects of centralized bureaus
where a directive regarding some seem-
ingly remote industry may come back to
roost in your own sphere.

The total plastics production for the
United States in 1946 was 728,109,492
pounds, except for the alkyds and other
coating resins. The coating resin field.
added to this quantity, would run the
grand total over 800,000,000 pounds.

(Continued on page 16)
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TABLE |

Product Grade Made in West Used in West

B eI O e e e . 40° None 8.064.000 lbs.
[lirea s i, L Technical None 500,000 ;:35.
Formaldehyde ... 37 % 10% of amt. used (1) 13,900,000 Ibs.
Cresylic Acids ................... Various Petroleum grades 1,120,000 1bs.
Eanstic Soda (3)................... 50% 100% 3,78&0001 bs.
Phthalic Anh}(dride ............... Cib: Almost all 0,800,000 1bs.
Glycerine................ P S 7 None 1,900,000 Ibs.
Malem Anhydride ... B None 1,000,000 lbs.
Pentaerythritol ... AR 1 None 1,500,000 1bs.
Solvents (2)........................ Various None 500,000 1bs.
Miscellaneous ... e e 750,000 1bs.
TOTAL::..couiccios 39.814.,000 lbs.

(1) Capacity on West Coast for 8,400,000 Ibs.

(2) Includes only direct usage—not lacquer or coating solvents.
(3) Figures do not include chemicals for protein adhesives.

TABLE 1l
End Use of Plastics on West Coast
End Use Production
Cellulose Esters and Ethers 18.600,000 0
Phenolic Resins—Molding Compounds .. 18,600,000 250,000 Ibs.
Other Uses . 16.000.000 12.000.000 1bs.
Ureas and ME]ﬂmlnEH—hTﬂldlﬂ“ F::m de: ~5.400.000 None
Other Uses - 12.000.000 1.000.000
POLYSIYTONE ..ocicosiemsmsnsansss 7.500,000 None
Other Vinyls ... 9,000,000 None
Alkyd:’a ________ o 20,000,000 10.000.000
TOTAL@ ........................... 106,500,000 23.250.,000
- TABLE 11
Chemicals for Plastic Materials in 1953 — A West Coast Guesstimate
Present 1953
Phenol S EPETE 5.064.000 24.000.000
Formaldehyde - 13.900.000 38.000.000
Other Aldehydes 4.000.000
L v 500.000 1.000.000
Cresylic Acids . 1.120.000 6.000.000
Acetylene 15.000.000
Cellulose - 10.000.000
Phthalic Anhydride = 6.800.000 12.000.000
Maleic Anhydride 1.000,000 1,000.000
Solvents 500.000 5.000.000
Pentaerythritol 1.500.000 3.000.000
Caustic Soda 50% ..... 3,780.000 11.340.000
Glycerine 1.900.000 3.000.000
Furanes R 5.000.000
Mise. e 750.000 1.500.000
TOTALS. . . 39,814,000 142,840,000
NOVEMBER, 1947 15



PLASTICS INDUSTRY...

(Continued from page 14)

The exact totals for the coating resin
field are hard to get for the products are
often made and used in the same plant.
and are often modified so that the
amount of chemicals used is hard to
guess.

The phthalic esters included in this
total are also used as plasticizers, dem-
onstrating that chemical consumption of
the plastics industry must also consider
the use of modifying agents, solvents,
thickeners and plasticizers.

Almost all plastic materials reach the
ultimate consumer, but few reach him
directly. They are part of assembled ar-
ticles such as automobiles, radios, elec-
trical equipment, raincoats, safety glass,
plywood, etc. It is true that some are
consumed in producing industries, such
as grinding wheel bonds, core binders,
oil well sealers, etc., but for a quick
glance, if we assume that the bulk reach
an ultimate consumer, then 149% of the
total United States production. which for
1946 was about 728 million pounds, or
102 million pounds of plastics material
were consumed in the West Coast trad-
ing area in 1946. If it takes about 11/
pounds of chemicals. not counting the
solvents that may be used in processing.
to make a pound of plastics. then in 1940
there was a grand potential of 127 mil-
lion pounds of chemicals used directly in
plastic materials that went into the West
Coast trading area as consumer goods.

This. of course, is a very crude figure
and can be affected by many local vari-
ables. Before attempting a break-down
into local statistics it might be well to
review the nature and integration of the
plastics industry as a whole.

Plastics material manufacture is quite
a distinct phase of industry. and is fun-
damentally a branch of the chemical in-
dustry. There are very few plastic mate-
rial manufacturers that are not producers
of at least some of their chemical raw
materials and many are branches of large
chemical manufacturing companies. Some
laminators, it is true. make their own
plastic materials, process them into lami-
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nates and even fabricate the laminates
into finished parts. Some of the rubber
companies are building up complete
units from chemicals and molded articles
but as a rule the plastics material manu-
facturer integrates back to the raw mate-
rial producer and sells his product to the
processor of plastics.

The processor, who may be a molder,
a brake lining company or a plywood
manufacturer makes a product which, in
turn, has to be marketed to still another
manufacturer. This last man fabricates
or assembles finished articles for the con-
sumer. There are quite a few depart-
mental molders and processors of plastic
materials — people like the automotive
companies who mold parts for their own
end products. In other words, the proc-
essor integrates to the consumer, rather
than back to the materials manufacturer.

On the West Coast we have six large
plastic material manufacturers, all mak-
ing resins for the wood working industry.
In addition, we have five or six smaller
companies making specialty products,
molding compounds, casting resins, etc.
We have 47 molders, 11 laminators, and
47 fabricators, and a large paint and
varnish industry who not only buy resins
but make many of their own.

Breaking down our production of plas-
tic materials by classes, we have only the
thermosetting phenolic types—ureas and
alkyd resins for coating work—made on
the coast.

There is no production of cellulose
derivatives. vinyl plastics or other
thermoplastics.

Our molding industry processes aboul
6 million pounds of phenolic molding
powder; 2,500,000 pounds of ureas and
71/, million pounds of thermoplastics a
year—much less than our 14% of the
hational total. This is because we do not
yet have the assembly type of industry
that consumes the large volume of mold-
ed parts, and our molding industry is
young without well developed merchan-
dising practice. Our molders have a ca-
cacity of about twice their present pro-
duction. We have one large high pressure
laminating plant. but at present mosl

(Continued on page 20)
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THE EDITOR’S RETORT...

The present shortage of fats and oils
has brought to the Editor’s mind that
perhaps a solvent recovery system for
our Northwest household waste (com-
monly known as garbage) might assist
in relieving some of the shortage. It
might be said that the lowly word “‘gar-
bage” is listed under “G” in our “Chem-
ical Abstracts.”

[t occurred to us that possibly a good
research project on this lowly substance
might be worth while. First, garbage
greases bring 10c per pound on the pres-
ent industrial market. Second. consider-
able feeding experiments have been con-
ducted on the residues. Third. fermenta-
tion experiments could yield a multitude
of various products and leave room for
research programs.

Seattle, for one, is at present burning
its waste in fills within the city limits and
has presented “garbagetosis” to residen-
tial sections. Such a situation with a city
of 600,000 population eventually will
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. . . Embodies Research for All
Northwest Industry,

Large or Small
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have to be corrected, and it would appear
that now is a good time due to the fat
and oil shortage, as well as food shortage.

Let’s look at this thing called garbage
grease. What would it contain? Guessing,
it would contain glycerol esters of fatty
acids and fatty acids from vegetable and
animal origin, as well as decomposition
products. (Your wife or mine is not in-
fallible—I know mine.) By the general
processes of fractionation, the usual
products of fatty acid distillation could
be obtained, along with some unsaturated
acids and, of course, acrolein. These
acids from frationation would be usable
for industrial consumption in the same
manner that oils from more sanitary
sources would be used. Regarding sanita-
tion, solvent extraction would undoubt-
edly kill oft all bacteria, both pathogenic
and non-pathogenic.

The use of dried garbage as dairy
supplement has been studied and no

(Continued on page 18)
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—] THE EDITOR’S RETORT

(Continued from page 17) l

ARTHUR L NORTON change in milk taste was noted, nor any

reduction in milk. (C. A., vol. 40, pg.

: 4817%.) An analysis of the air dried
Consulting Chemist garbage gave about 11.46% moisture,
26%. protein, 4.72% fat, 1.96% fbre,
11.29% ash and 43.78% N—free extract.
Various experiments have been con-

RESIN, PLASTIC and

ducted throughout the world on feeding,
CHEMICAL RESEARCH and may be found in the Chemical Ab-
and DEVELOPMENT stracts under Wastes, Garbage, Refuse, etc.
We are questioning ourselves on the |}
% justification of an article on garbage in le

the Puget Sound Chemist, but the more
we think about it the more reasonable it

Associates . s .
becomes. From a patriotic standpoint,
G. OTTO ORTH, JR. the subject is valid. From the standpoint
Lo H: BROYN | of increasing the chemical industry in
” the Northwest and promoting mote chem-
ical engineering and chemical research,
_ as well as solving some municipal prob-
2919 First South Seattle lems, the idea becomes more sound. The
MAin 4090 | editor would like to have some com-
ment—clean, nice, non-smelly research
do€s not appear to promote letters to the

_ editor—maybe this one will.

The University of Washington student
December 16, 1947 chapter of the A.I.Ch.E. enjoyed a talk

by S. D. Kirkpatrick on October 29 as a

Speaker — DR. W. W. MOYER feature second meeting of the school year.

!

Director of Research, Crown The ed'itﬂr of “Chemical Engineering” |
Zellerbach Corporation spoke informally on the many oppor-
tunities in such branches of chemical
‘‘Recent Advances in engineering as Atomic, Biochemical,
Starch Chemistry”’ Chemurgical, Inorganic and Petro-chem-
ical engineering, using a wide back-

(Continued on Page 21)
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REGISTERED CHEMICAL ENGINEERS NORTHWEST LABORATOR'ES
= CONSULTING ENGINEERS—CHEMISTS *

Telephone WEst 4666
Second Avenue and James Street
* | Seattle 4, Washington
F

STANDARD CHEMICAL
ENGINEERING CO. s AL RO

Professional Service to Industry

. Applied Research and Development

Physical and Chemical Testing

Laboratories

R. M. WILLIS 1745 Harbor Ave. S.W.
General Manager SEATTLE 6, WASH. Engineering Surveys — Assaying
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It Makes an Eggshell Hard
...and a Building Endure

ALCIUM, the same element

that causes eggshell hardness,
is one of the main components of
the limestone that enables a great
edifice to stand through the ages.
The characteristic firmness of va-
rious calcium salts is the one prop-
erty that makes these diverse sub-
stances essential to the framework
of both living and inanimate things.
Calcium derivatives which are an
essential part of the animal skele-
ton and the earth’s crust, play a
vital réle in today’s industries, in-
cluding: ceramics, enameling, tan-
ning, dyeing, and the manufacture
of bleaches, paper, fertilizers, and
medicines.

In the laboratory, as well as in
industry, the application of calcium
compounds demands chemicals of
maximum purity and dependability.
Merck & Co., Inc. for almost four
generations has set the pace in the
production of fine laboratory chem-
icals. The Merck label, which con-
forms to A.C.S. methods of stating
maximum impurities, always has
been the chemist’s assurance of
uniformly high quality.

Among Important Merck
Reagent Calcium Compounds:

Calcium Acetate Reagent
Calcium Carbonate Reagent

Calcium Chloride
Anhydrous Reagent

Calcium Chloride Crystals Reagent
Calcium Phosphate Reagent
Calcium Sulfate Reagent

MERCK
LABORATORY CHEMICALS

MERCK & CO., Inc. Manufacluwiing Chemdisds RAHWAY, N, J.

New York, N.Y. « Philadelphia, Pa, + St Louis, Mo. + Chicago, Ill. « Elkton, Va.
Los Angeles, Calif. + 1n Canada: MERCK & CO., Ltd. Montreal - Toronto « Valleyfield
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PLASTICS INDUSTRY...

(Continued from page 16)

resins for this work are shipped in. Low
pressure laminators are increasing rap-
idly and are reaching a rate of 1145 mil-
lion pounds per year.

The laminates and composite laminates
of wood and paper bid fair to grow rap-
idly. Various estimates indicate that im-
pregnated paper for the plywood overlay
market alone should reach 30 million

pounds of phenolic resin per year on the

West Coast within five years. These fig-
ures sound fantastic until one realizes
that in 1935 there was no resin produc-
tion of any kind on the West Coast and
molders used only 300,000 pounds per
year.

At present our plywood industry ob-
tains about 209, of the phenolic resins
and 50% or more of the ureas from
eastern sources.

Our consumption of vinyl resins per se
is negligible and even in the finished ar-
ticles we fall below our 149 consumer
ooods average. In vinyls we use only

5-8% of the United States production—
probably due to our climate where rain-
coats are not as big a factor.

In other words, except for vinyls, we
consume in end use products at least our
149% average and in special fields use
much higher. We produce only about 3
or 4% or one-fourth of our consump-
tion. Table 11 (Page 15) shows these
figures and emphasizes the fact that we
now make plastics for two fields only—
plywood and coating.

The trends that are not yet apparent
in figures indicate large increases In
phennhcs for paper impregnation, a rap-
id increase in polyester usage for low
pressure laminating with probable manu-
facture on the coast; a large increase in
paper and textile treating resins which
will be made on the coast; a large vol-
ume for hardboard bonding and most
probably the production of cellulose
esters and vinyls. It is a fair estimate that
in five years we will be producing all
our end use requirements in plastics ma-
terials and two or three times that vol-

Industrial Chemicals

i SAN FRANCISCO
Seattle

Organic Solvents ¢ °

Great Western Division

THE DOW CHEMICAL COMPANY

e Compressed Gases
Flotation Reagents

. CALIFORNIA

Los Angeles

T———
i — e —
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bR
" ume in phenolics which will be proc-
" < assed into products for eastern consump-
i'-(}'f n. Table III (Page 15) gives an idea
. . our opinion of 1953’s consumption of
" hemicals by the West Coast plastics in-
{)~ lustry. |
.+ Today we ship east many products for

) 4 _lastics work—over 60% of the dissolv-

'~ ing pulp used for cellulose esters. We
 also make petroleum cresylics, phthalic
~anhydride, ortho xylene, solvents of all

types, and are anticipating a large phe-

.~ nol plant. In addition, we are being

[ looked to as a source of benzol to supple-

* ment the coal tar supply. We produce
' 20,000,000 pounds of wood bark fillers
|

for plastics—and are increasing our rate
of production rapidly.

So the West Coast plastics industry
resolves into two phases from the stand-
point of the chemical industry.

1. As a direct consumer of chemicals
—and at present we are very small except
in two fields, plywood and coating.

We have the raw materials for the

other types and we have now substantial

end use markets. It seems reasonable to
predict that in 1953 we will be consum-
ing chemicals in the West Coast plastics
industry at a rate at least equal to our
population requirements.

2. Chemicals from wood, petroleum
and our other material sources such as
proteins coupled with our cheap power
will make us a large factor in the supply-
ing of base chemicals for processing into
plastics in other areas.

U. of W. A.l.Ch.E. CHAPTER
(Continued from Page 18)

ground of travel and experience as a
basis for his shrewd observations.

The chapter is making preliminary ar-
rangements for another speaker in a few
weeks, but as yet no date has been an-
nounced.

Newly elected officers for the coming
year are:

Art Every, President

Billings Brown, Vice-President
F. Norman Grimsby, Treasurer
Edwin Boelter, Secretary.

—

‘I SEATTLE PORTLAND

1 CHEMICALS

INDUSTRIAL - AGRICULTURAL |
RAW MATERIALS l

Largest and Most Complete Stocks in Northwest

VAN WATERS & ROGERS |

INCORPORATED |

SPOKANE BOISE
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MONSANTO CHEMICAT, COMPANY

'MONSANTO

CHEMICALS =~ PLASTICS

SERVING INDUSTRY WHICH SERVES MANKIND

WESTERN DIVISION

OFFICES

911 Western Ave. MAin 4203
Seattle, Washington

.
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