THE DIFFUSION OF CRUDE
PETROLEUM
THROUGH FULLER'S
EARTH. DISSERTATION



Published @ 2017 Trieste Publishing Pty Ltd

ISBN 9780649310807

The Diffusion of Crude Petroleum Through Fuller's Earth. Dissertation by Oscar Ellis Bransky

Except for use in any review, the reproduction or utilisation of this work in whole or in part in
any form by any electronic, mechanical or other means, now known or hereafter invented,
including xerography, photocopying and recording, or in any information storage or retrieval
system, is forbidden without the permission of the publisher, Trieste Publishing Pty Ltd, PO Box
1576 Collingwood, Victoria 3066 Australia.

All rights reserved.

Edited by Trieste Publishing Pty Ltd.
Cover @ 2017

This book is sold subject to the condition that it shall not, by way of trade or otherwise, be lent,
re-sold, hired out, or otherwise circulated without the publisher's prior consent in any form or
binding or cover other than that in which it is published and without a similar condition
including this condition being imposed on the subsequent purchaser.

www.triestepublishing.com



OSCAR ELLIS BRANSKY

THE DIFFUSION OF CRUDE
PETROLEUM
THROUGH FULLER'S
EARTH. DISSERTATION

ﬁTrieste






—-—————— —

The Diffusion of Crude Petroleum
through Fullet’s Earth.

DISSERTATION,

SUBMITTED TO THE ROARD OF UNIVERSITY STUDIES OF
THE JOHNS HOPKINS UNIVERSITY IN CONFORMITY
WITH THE REQUIREMENTS FOR THE DUGREE OF
DOCTOR OF PHILOSOPHY.

By

Easrox, Pa.:
Escurneaca Pryrme CoMpany
1911.



ACENOWLEDGMENT.

To President Remsen, and Professors Morse, Jones, Renouf,
and Acree, the author is greatly indebted for valuable instruc-
tion in the lecture room and laborgtory. The author wishes,
in particular, te cxpress his gralitude to Dr. Gilpin, under
whose guidance this investigation has heen pursued, and to
Dr. Day, of the United States Geological Survey. Thanks
are also due to Prol. Swarts for important suggestions.

g
iJ
i
i
~F



CONTERTS.

ActoWledfent. oL ae e bbb, A
Inbrodpetiom, S .o i i e dnaame s iws srin e e e n s S
Object of this Investipatlon. .. ... coooii iiiiniiaiiiinnasanis
Experimental oo i sav G iR S TS B e T e
I. Relative Amounts of ¢il Lost in Heated and Unheated
e g R b R e R L S

II. The Diffusion of Benzene in Soluden through Fullers
5| e e S R e e S i

III. The Fractionation of Crude Petraleym. ... ... .........

IV. Chemical Kxamitation of the Fractionated Gils. .. .........

V. Selective Action of Fullers Barth. ... ...oovvveeivicninnns
BUMEALT & oo vnsicsa a0 swe v S sion R R S R AT

4

18
31
49
53
56
53



The Diffusion of Crude Petroleum through Fuller's
Earth,

NTRODUCTION.?

It is a well-established fact that the petroleum obtained
from the sandstonies of the Upper Devonian and Mississippian
periods, generally known as the Peonsylvania oil, differs
markedly from the natural oil found in the Trenton limestone,
usually designated ag the Ohio oil, or Trenton limestone oil.
Both of these oils, in turn, are distipclly differcat from the
petrolenm occurring in the loose sands and soft shales of
California. The uonconsolidated terhiary clays, sands, and
gravels in the southern United Siates, particutarly in Texas,
yield another variety of petroleum, characterized by proper-
ties more or less different from atiy of the precedmng oils.

Not only do these differences exist between oils found in
separate regions, but extreme variations in color and specific

" gravity, as well as in chemical composition, often cecur between
those of neighboring localities. On the other hand, close re-
semblances abimndantly ocour between petroleums of sections
widely removed from each cther. Some of the South Amer-
ican and meny of the European oils, for instance, have heen
found to possess properties very similar to those of the cils
of the southern United States; while the oil from the Corifer-
ous limestone of Canada closely resembles the Ohio petroleum.

These variations in the oils of the United States and other
countries have becn carefully studied by many investigators.
Such noted workers as Warren, Storer, Mahery,  Pelouze,
Cahoiirs, Schorlemmer, Beiflstein, Markownikoff, Engler, and
Kurhatoff have devoted their lives to this subject. The ques-
tion that oaturally arises in connection with these variations
is: Are these differences fuodamental? TIs the Pennsyl
varia petroleum as distinctly different from the Ohio oil as
one chemical compound is from another? In answer to these

' This research was mided by a grant recelved foom the O M. Warren Commities
of the American Acodemy of Arts and Sciencea,



questions, the following extract from a paper read by Mabery®
in 1903 befere the American Philosophical Soclety is of eqn-
siderable importance: “Now, after vears of arduous labor,
I have reached the conclusion that petrolenm from whatever
source i8 one and the same substance, capable of a simple
definition—a mixture of variable proportions of a few series
of hydrocatbons, the product of any particular feld differing
from that of any other only in the proporiion of the series
and the members of the series.” The evidence supporting
this declaration has been and is accumaulating constantly,
and, at the present time, this view is generally accepted.

If petrolenm, then, is one and the same substance, how can
the extreme wariations between the American oils be ex-
plained? Were the causes operating in the formation of the
Pennsylvania cil, almost barren of sulphur and nitrogenous
bodies, different from those acting in the production of the
sulphur-bearing oils of Ohio, or the heavy sulphur and nitrog-
enous oils of California?

To account for the focmation of erude petrolepm, two views,
as is well kopown, the organic and inorgaunic, have been ad-
vaoced, The Pennsylvania ofl, according to these theories,
may have been formed either from organic or incrganic sub-
stances, or from both, It is as yet impossible, however, to
state conclusively from which of these sources the opil was de-
rived. It is apparent, therefore, that the differences between
the Pennsylvania and the Ohio, Texas, and California oils
cannot be explained upon the assumption that the former
was formed from orpanic remaina, while the [atter were pro-
duced from inorganic matter, or wcs wersa. If, however,
crude petroleum is organic in origin, it may have been formed
either from vegetable or from animal remains. The follow-
ing discussion is based upon the assumption that the above-
mentioned oils were derived from an organic source.

It has been suggested that the differences between these
oils may be accounted for by assigning a vegetable origin to
the Pennsylvania oil, and an animal origin to the others.

1P, Am, Phil. Soc., 1503,
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Mabery' states that "It would seem that the small propor-
tion of these bodies? in the Pennsylvania oil, as compared with
the lacger proportions in the limestone oils and California oils
should be strong evidence in favor of a different crigin, that
the Pennsylvania oil came from organic vegetable remains,
which should permit of the small amounts of sulphur and
nitrogen compounds from thizs class of oils” Newberry,
Peckham, Orton, and other geologists alse favar the view
that the Pennsylvania ol is of vegetable origin, and is derived
from the organic matter of the hituminous shales of the Devo-
nian period.

The facts which have led to the asseciation of this oil with a
vegetable sonrce are, first, that the oil iz of a different charac-
ter from the lirestone oils of Ohio, and those of Texas and
California; second, that the Pennsylvania petroleum is found
in strata that bear but few fossits: third, the belief that the
Chemung and immediately overlying formetions ate barren
of animal organic remains; fourth, the existence of large quan-
tities of microscopic fossils, whose orgin many believe to be
vegetable, in the black shales of the Lower and Middle Deve-
mian periods, to which formations mapy investigators are in-
clined to refer the origin of the Pennsylvania oil. )

It is gencrally rccopnized that the Penasylvania oil differs
markedly from the Ohio, Texas, and California cils. Inves-
tigation has shown that the former coutains a much larger
proportion of the paralfin hydrocarbons, and a much smaller
percenitage of benzene and unsaturated hydrocazhons and
sulpbur and nitrogenous bodies, than the latter oils. It is
further generally admitted that the Pennsylvania cil was not
formed in sitw. These two facts have aided strongly in as-
signing a vegetable origin to this oil. To what strata, then,
should the source of the oil be referred? The great coal forma-
tions of Peonsylvanig, lying above the Chemung, seem, at a
first glance, to offer g solution of this problem. It is a notable
fact, however, that these formafions have not, up to the
present time, been connected, either chemically or geologically,
with the Pennsylvania cil. The possibility exists, however,

1P Am. Phil. Soc., 1903,
3 Beference is wade to the sulphur, nittogen, std cxygen componnds in petrelenm,
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that it was formed from vegetable remains in the Carbonifer-
outs formations above, and that then, by downward diffusion,
it reached its present position in the Chemumng. This view
rests upon the physical fact that a Iquid diffuses by the force
of -capillarity in all directions, downward as well as upward.
Little attention has been given to this possibility, but it seems
to deserve a very careful study. Owing, however, to the uni-
versal association of water under hydrostatic pressure with
natural oil and gas, the migration of the latter is generally
uvpward. This fact is atiested by the accumulation of oil
in anticlinal folds when water is preseni, and by the existence
of the remarkable gushing oil wells. That the Peonsylvania
vil, if oot formed #n ritw, ascended to its present location seems,
therefore, more probable.

In what strata below the Chemung, then, was the oil origi-
nally produced? Ithas been previcusly mentioned that a
number of investigators refer the source of the oil to the black
shales of the Lower and Middle Devonian periods. The or-
ganic malter of these shales is composed largely of micro-
scopic sporangites, which suggest the existence, according to
Orton, of masses of floating vepetation, or Bargasso seas.
According to this view, the oripgin of the Pennsylvania oil is
vegetable in charecter, and its primitive abede was in the
shales of the Devonian age lying below the Chemung sand-
stone, to which it ascended under the mfluence of matural
agencies. Another origin, animal in character, may be as-
signed to this pil. This view is that the oil was formed in
the fossil-besring strata of the Chemung age, and that it
diffused to the sandstone reserveirs in which it is now found,
and that during such a diffusion its original character was
changed. Prof. C. K. Swartz, of the Johns Hopkins Uni-
wversity, who has made a critical study of the Chemung strata
in Maryland, inforius us that fossil remains exist in considera-
ble abundance in the strata of thiz age In Maryland and ad-,
joining areas. In Pennsylvania, the corresponding strata
have been found to bear many fossils. Tt is possible that the
oil formed in these strata, atd then diffused to {he strata in
which it now exists and which are barren of fossil remains.



