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SOME CHEMICAL ASPECTS OF THE
ORIGIN OF PETROLEUM'

By Professor S. C. LIND
DIRECTOR OF THE SCHOOL OF CHEMISTRY, UNIVERSITY OF MINNESOTA

THE continuing abundance of the natural supply
of liquid hydrocarbons in the-form of petroleum is
the modern version of the “widow’s cruse” magnified
to a twentieth-century scale. Little less miraculous
than its abundance is the remarkable chemical com-
plexity of the liquid mixture found in nature. No
one knows the total list of hydrocarbons that compose
petroleum. An old and, as it now appears, unjust
charge against the petroleum industry was that it
did not make sufficient efforts to learn the complete
catalogue of the constituents of petroleum, multiple
and variable though they were known to be.

For the past several years the American Petroleum
Institute has concerned itself with the identification
of the chemical constituents of eertain commercial
fractions of petroleum. The work has been ably con-
. 1 Address of the vice-president and retiring chairman

of Section O—Chemistry, American Association for the
Advancement of Science, Cleveland, December 30, 1930.

ducted by Dr. E. W. Washburn, of the Bureau of
Standards, and his associates. The researches which
are still in progress continue to add to the evidence
of the astounding complexity of even a single com-
mercial fraction of petroleum. Several hundred frae-
tions were obtained before the identification of a
single chemical individual became possible. One of
their recent achievements? is the proof that further
fractionation is still' proceeding when difference of
boiling point becomes so slight (less than 0.01° C.)
that it fails as a guide, while difference in index of
refraction still detects progressing fractionation.
The synthesis of liquid hydrocarbons from a single
gaseous member by certain methods which will be
discussed later has also produced very complex mix-
tures. This was to be expected from the theory of
the mechanism developed before the actual complexity

2 Bull. Amer. Petroleum Inst., Vol. XI, No. 53, p. 7,
Sept. 12, 1930.



SCIENCE—ADVERTISEMENTS

BROOKLYN BOTANIC GARDEN MEMOIRS

Volume 1: 33 contributions by various authors on
genetics, pathology, mycology, physiology, ecology,
plant geography, and systematic botany. Price, $3.50
plus postage.

Volume II: The vegetation of Long Island. Part
I. The vegetation of Montauk, etc. By Norman
Taylor. Pub. 1923. 108 pp. Price, $1.00.

Vol. III: The vegetation of Mt. Desert Island,
Maine, and its environment. By Barrington Moore
and Norman Taylor. 151 pp., 27 text-figs., vegeta-
tion map in colors. June 10, 1927. Price, $1.60.

AMERICAN JOURNAL OF BOTANY

Devoted to All Branches of Botanical Science
Established 1914. Monthly, except August and

September.  Official Publication of the Botanical So-
cietv of Americia. Subscription, $7 a year for com-
plete volumes (Jan. to Deec,). Parts of volume at

the single number rate. Volumes 1-17 complete, as
available, $138. Single numbers, $1.00 each, post free.
Prices of odd volumes on requgst. Foreign postage:

40 cents.
ECOLOGY
All Forms of Life in Relation to Environment
Hstablished 1920. Quarterly. Official Publication
of the Ecological Society of America. Subscription,
$4 a year for complete volumes (Jan. to Dec.). Parts
of volumes at the single number rate. Back volumes,
as available, $5 each. Single numbers, $1.25 post
free. Foreign ‘postage: 20 cents.

GENETICS
A Periodical Record of Investigations bearing on
Heredity and Variation

Established 1916. Bimonthly.

Subscription, $§6 a year for complete volumes (Jan.
to Dec.). Parts of volumes at the single number
rate. Single numbers, $1.25 post free. Back volumes,
as available, $7.00 each. Foreign postage: 50 cents.

Orders should be placed with

The Secretary, Brooklyn Botanic Garden,
1000 Washington Ave. Brooklyn, N. Y., U. S. A.

School of
Medicine and Dentistry

University of Rochester

Medical School, Strong Memorial Hospital,
School of Nursing and Out-Patient Department of
the University of Rochester and the Municipal
Hospital of the City of Rochester, all under one
roof. Medical, Surgical, Obstetric, Pediatrie,
Dental, Contagious and Neurological patients ad-
mitted. Unusual opportunities for school and hos-
pital cobperation in medical and graduate dental
teaching.

Admission

Medical candidates must have completed three
years. of college work with special requirements in
chemistry, physics and biology. The entering
class will not exceed 50, men and women being
admitted on equal terms.

Tuition
Charge for tuition will be $400 per annum,

payable in equal installments at the beginning of
each semester.

For information address
THE DEAN
School of Medicine and Dentistry
Crittenden Boulevard, Rochester, N. Y.

Indian Institute of Science, Bangalore.

Professorship of Biochemistry

The Council will shortly proceed to appoint a Pro-
fessor of Biochemistry.

The terms offered are Rs 1250 rising to 1500 per
month, with supplementary allowance of Rs 500 per
month for candidates appointed from overseas, and
free house or lodging. A satisfactory grant is given
to meet the expenses of the journey. The engage-
ment i8 in the first instance for six years, after
which, if the appointment be not renewed, a retiring
allowance ig given by the Institution. The present
rate of Income Tax is approximately six per cent of
the income.

Applications should be sent direct to Prof. F. G,
Donnan, Chemical Department, University Col-

lege, Gower Street, London, W. C. 1.

BIOLOGICAL o.d NATURAL
S, HISTORY MATERIAL

Drosophila cultures

Catalogs on request: Address

MARINE BIOLOGICAL LABORATORY
Supply Department

Woods Hole, Mass., U. 8. A.

Zoological Groups
Embryological Slides
Botanical Life Histories

New
Opportunities
for Research

Needle Valve with Hose OLLOWING the

Connection ..... $6.00 designs and sug-
gestions of Professor H. S. Booth, Western Reserve
University, our chemical engineers have developed
a laboratory set of Unit Parts which greatly facili-
tate the manipulation of high-pressure gases from
cylinders. These open a fascinating new avenue of
research to those who previously have been hind-
ered by the inadequacy of the available apparatus.

Send for catalog deseribing the Unit Parts and
a price list of our rare and common gases. Simply
fill in the coupon.

The Ohio Chemical & Mfg. Co.
1177 Marquette St., N. E., Cleveland, Ohio

“ Save Time in Research ”
The Ohio Chemical & Mfg. Co.,
1177 Marquette St., Cleveland, Ohio.

[7 Please send me a catalog of your Unit Parts and a
price list of rare gases.




SCIENCE—ADVERTISEMENTS xi

HUMAN
SKELETONS

Adult = Newborn
Skulls, Pelvis, etc,,
Skeletons of Animals,
Anatomical Models,
Botanical Models,
Obstetrical Phantoms,
Life Histories, Charts,
Pocket Guide of
Human Anatomy,
Pilz Manikins,
Chase Dolls
Exclusive Authorized
Distributors and
Agents for
Spalteholz Transpar-
ent Preparations,
Embryos all Stages,
ete.
Catalogs sent on
Request

Steel Cabinet with
telescopic holder and
first quality skeleton,
$142.50, special.

£. 0. b. New York

117-119 East 24th St., New York

Sportsmen’s—Engineers’ Compass
Day or Night
Radiolite, floating dial; locks automatically when
case is closed. Scientifically correct sighting ar-
rangement—a perfect instrument worth many
times price asked .......cesccecsscnetnsaanns
Fiala Pat. Sleeping Bags; Binoculars,
Tents, Guns and complete outfits for
Hunting, Touring, Exploring, Engi-
neers, ete.
Write for FREE Catalog “ A"

FIALA OUTFITS, 47 Warren St.,

New York

PRECISION BINOCULARS

Made with the accuracy of fine scientific instruments.
Ample range of magnifications, bright clear fleld;
compactness; freedom from color aberration.

For information write

BAUSCH & LOMB OPTICAL CO.
632 St. Paul St., Rochester, N. Y.

HYDRALO

A NEW DRYING AGENT
FOR GASES AND SOLIDS

Shows 100% efficiency in absorbing
water vapor. Highly resistant to
compression and abrasion.

Better than H,SO,—and
not dangerous to handle.

Much better than CaCl,
fused KOH and NaOH—and
does not deliquesce and cake.

Economical because it can
be regenerated by heating at
a low temperature, and may
be used indefinitely.

I
.l
!

STERLING'S

HYDRALO

[ A Regenerative Dehydrater |
A sample will gladly be
sent on request.

STERLING PRODUCTS CO.
EASTON, PA.

“Becbro’’ Laboratory
RHEOSTATS

Becbro Lab t Rheostat
made of both lron enameled
and solid wall porcelain tubes.

The above illustrationv shows
one of the numerous types of
“BECBRO” tubular, slide
contact, rheostats manufac-
tured and carried in stock by

Iron Enameled or 4
Solid Wall Porcelain
Tube us.

The various types are made in several lengths of 8, 16",
and 20’’, respectively, with resistance values of from
ohrgland 25 amperes, to 30,000 ohms and current capacity

am

“BECB O" Stone Rheostats are made in the following
types: Single, Double, Universal, and Crossed Sections.
These rheostats, with the porcelain tubular types, find their
many uses in high frequency and radio work.

Our Catalog S-20 sent you upon request 421 Sedgley Avenue
BECK BROTHERS, Makers Philadelphia, Pa.

IPHOTOELECTRIC CELLS
In the world of science the new Type “A”
G-M VISITRON photoelectric cell is hailed
as the outstanding achievement. Physical
and electrical characteristics described in
our Bulletin 119. Send for it—it’s free!

G-M LABORATORIES |[NC

1808 Grace Street Chicago, U. 8. A.

Hlg-Speed MIXERS

Clamp to any tank, operate from light cir-
cuit, mix all li ulds, maintain even temper-
s ature baths. Thousands used in sizes for
Filters, 1 to 50,000 gallon tanks.

Glass- Werite for Catalogue
tned  ALSODP ENGINEERlNG COo

est 60th St., New York

NEW LISTS FINE SHELLS

A Generic List of recent Mollusca covering 34 sheets
has just been issued and will be mailed to those in-
terested. Nothing quite like it in existence. Also 5
sheets covering books on Conchology. Will quote prices
on any Mollusca desired from any part of the World.
Largest scientific stock in existence.

Walter F. Webb

202 Westminster Road Rochester, N. Y.

valves with hvdrooen
oxygen or othel Uas(.

22 Albany Street
New York City

Nodel-A
.-;Ho e Inc.
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