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FRANCIS X.BYERLEY, OF CLEVELAND, OHIO.

PROCESS OF REFINING LIMA OIL.

F;EECIFICATIOH forming part of Lefters Peteiit No. 547,329, dated October 1, 1895,
Applicetie:u filed July 18,1894, Serial No. 517,889, (No specimens,)

To all whom it may CONCErn.:
Be it known that I, Francis X. BYERLEY

a citizen of the United otates, residing at
Cleveland, in the county of Ouyehoo*e end

State of Ohle have invented certain new and

useful Impwvemente in Refining Ohio or
Lima Petroleum; and I do hereby deelere the
followingto be a ful] clear, and exact deeemp
tion of the same.

This invention relates to the lemovel from
petroleum containing the same of those im-
pmltles which are chareeterlstle of the oil
foundinthevicinity of Lima, Ohio, and which,
as is well known, make 1mpreetleeb1e the re-
1ning of such oil by the so-called “Pennsylva-
nia” or “sulphuric-acid and alkali” treatment,
long used successfully upon oil from the Penn-
eylveme oil-fields. These impurities are gen-
erally nunderstood to be of a eulphurous na-
ture and are known to be radiecally different
in kind from the impurities of Pennsylvania
Moreover, while their precise chemical
constitution is not known , they are easily rec-

ognizable by those skilled in the art. The oil
‘which contains them is very generally known

as“ Ohio” oiloras“Lima” 011 not becauseitis
the only oil produced in Ohw, nor because it is

- found only at Lima, or even only in Ohio, but
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as a convenient deswnatlou to dletmgmeh the
same from Pennsylveme oil or 0il such as is
derived from the Pennsylvania fields. Sofar
as I am aware, all the existing wells in the vi-
cinity of lesﬁ Ohio, furmsh oll containing
these ehereeterlstle impurities. - Itis not con-
sidered necessary here to detail the peculiar
known properties by which they are recogniz-

able; but it may be observed thaton subJeeL

ing the same to the action of air, as hereinaf-
ter described, they impart a 3?ellow_eoloretien
to the o1l containing them, whereas a similar
treatment of impure Pennsylvania oil devel-
ops a reddish coloration. The designation,

therefore, of “Ohio” or “Lima” oil in thle
speuﬁcetlon will be understood to indicate
the kind of oil, or rather the kind of impuri-
ties in the oil, whether the oil be found at
Lima or elsewhere in Ohio, or in places out-

sideof Ohlo, as in Caneda, for exemple where

the oil is similar.

‘In accordance with the preeent invention,
the oil containing the characteristic impuri-
tles of Ohio or Lima oil is (by the aid of an

t dation.

exhaustion of the vapors from above the oil)
distilled at a low temperature, below the tem-
perature of ordinary distillation, and during
such distillation the said lmpuutles AT6 eub-
jeeted to the action of air or analogous agent
In volume or quantity sufficient to effect a
substantial eonversion of said impurities into
substances which areeither more volatile than

| the hydrocarbons comprising the burning oil,

and therefore removable by steam stilling on
analogous operation,or are soluble in sulphu-

ric acid, water,or alkaline lye,and are there-

fore removable by the well-known treatment
with sulphuric acid, water, and alkali. The
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action of the air is believed to be one of oxi- . |

50 far as I am aware, while the gen-
eral idea of applying oxidation to these im-
purities is not new, it was never before known
that they could be acted u pon as hereinbefore
indicated, nor was it known how to effect such
action. I attach much importance to the dis-

tillation at a low temperature, it being in fact

essential, since an undue heat (such as would
be qumred 1f air were forced into an ordinary
stlll) interferes with the desired conversion,
either by neutralizing the influence of the air
or by perverting its inﬂ'uence, so0 that com-
pounds result which are not readily remov-
eble, but become fixed in the oil.

It is advantageous and a special improve-
ment to emtete the oil in the still during the

'dlstl_lletlon at a low temperature, which agi-

tation is best effected by the inflow of et1eems
of air into the bodyof oil, induced by the ex-

haustion of the vapors in the still from above
the oil.

>uch air acts both meehemeelly to
agitate the oil and chemically in attacking
the peculiar impurities therein.

The distillate from the preceding operation
18 deprived of light products by heat and an
aeriform fluid, (steem stilling or analogous op-

| eration,) and the thus treated residue i is then

finished by the sulphuric acid and alkali or
equivalent treatment. While a useful result
may be accomplished in this stage without
aeration, asbyinjectinglivesteam mtheut air
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:"The injection of airand live steam is consid- | good run of distillate—say one hundred gal-

ered the best mode, the steam heating the oil
to the desired temperatme and the air at-
tacking any partially-converted impurities.

The still does not require to be heated other-
wise than by the injected steam.

The accompanying drawings, which form
part of this specification, illustrate an appa-
ratus suitable for use in carrying out the new
or improved process. '

Figure I is a view of the still with 1ts con-

densel and recelver, and K I‘lﬂ' 1T a view of . the
distillate aeratmﬂ' and steammﬂ' wesqel with
its econdenser and recelver.

The still A, of ordinary construection, has

the pipe 2 fm the introduction of the oil to be
distilled, the pipe 3 for drawing off the resid-

- uum, a number of pipes 4 for mtroducmn‘ air,
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and the gooseneck 5 for the escape of the 011-
vapors, and itis also provided with a fireplace
B, a pyrometer a, and a Sﬁfety valve b (not
loaded). The pipes 2 and 3 have each a stop
cock or valve. The air-inlet pipes 4 extend
inside the still nearly to the bottom and are
open at both ends. The gooseneck 5 is eon-
nected with the condensmmwmm C, and the
outlet of this worm is connected W1t11 the re-
ceiver D, whose upper part is connected by
alr-pipe 6 with the suction of a double-acting
pump E. The pipe 7 is an escape for the air
and uncondensed vapors from the receiver D.
If erude oil is to be distilled, there may be
separate receivers for the dlﬂi‘emnt produets,
as naphtha, burning oil, &ec., although it is
preferred to collect all the pmducts in one
receiver until the burning oil has been sep-
arated and only a heavy I'eSIdHUIH is left in
the still.

The still A is filled, say, to the dotted line 8,
with the erude Ohio or Lima oil, although Lhe
height to which the still is ﬁlled is not 1m-
portant and the fire is started ir the chamber
B, so as to raise the oil in the still to a dis-
tilling temperature. At the same time the
pump E is operated, so as to draw air from
outside into the still. This air rises through
the heated oil and mixes with the vapors pro-
duced by the heat, and the mixture of air and
oil-vapors is dmwn into and through the con-
denser C, where the petroleum vapors are con-
densed to a liquid and the air is liberated
therefrom. Both the air and the liquid oil
enter the recetver D.

The following figures may be used as a
basis of working, it bemn* understood that the
invention 1s not 1estmcted to them, and that
they are to be followed and apphed not slav-
ishly, but with the usual skill of the art.

For a still ten feet high and eight feet in
diameter there may be five one,meh air-inlet.
pipes 4 and a double-acting air-pump K of

eight inches diameter of piston and twelve-
1ne_h stroke. Thestill beingfilled a,boutewht-
tenths full of crude Ohio 01] the pump K may
be run at the rate of sixty- six revolutions (or
complete reclprocatmns) more or less per min-

ute, and fire in chamber B regulated to give 4

lons ner hour. During the distillation the
distillate is examined, test portions being
drawn off, say,at the pipe 9’ from time to time.
If a test portion is not free from the charac-

| teristic odor of Ohio oil, the action of the

pump is accelemted, so as to secure a larger
flow of air into the still. If a test portion. of
the distillate indicates scorching or burning,
(and it may be observed that the oil assumes
a burned condition at a lower temperature
than in ordinary distillation,) the fire in the
chamber B should be slackened. If the tem-
perature falls too low, the stoppage of distil-
lation will indicate that the fire should be in-
creased. DBy properly regulating the inflow
of alr and the heat the bu rning oil and lighter
products can be run off in about twenty homs
and the residuum be then drawn off by the
pipe 3. During the distillation the temnpera-
tare in the stﬂl will be gradually raised as
heavier produects are vaporized. The lighter
products come over at a temperature of Trom
150° to 160° Fahrenheit, and the tempemture
is oradually raised. At 400° to 450° Fahren-

heit the last of the burning oil will generally
distill over, while with ordmary distillation a
temperature of about 700° Fahrenheit is neces-
sary. The agitation of the oil' during the run

B! advartaﬂ:eous in. ‘assisting the 11bela,t10n

Qf the oil-vapors.” The air inftroduced by the
pipes 4 operates mechanically as an agitator
of the oil and chemically as a converter "of tha
impurities into more readily removable sub-
stances.

- It is not necessary, although considered
preferable, to rely wholly on an exhaust to
draw the air into the still, as the air may be
compressed by & pump or othe1w1se before it
enters the still. However, if it be attempted
sm:lply to force the air mto the still, the effect
is, as I have found, to prevent the alteratlon
which I have abqve indicated, of the peeuhm
compounds of Ohio oil by compellimg the use
in the distillation of a high temperature. 1f,
thereforef, artificial pressure is applied to the
air before entry, care should be taken to sup-
ply a sufficient exhaust to enable the distilla-
tion to go on at a sufficiently low temperature
to effect the necessary conversion or altera-
tion of the impurities. After the burning oil
has collected in the receiver D the entire con-
tents of the latter (including gasoline, naph-
tha, and burning oil) are then transferred to
a closed vessel provided with appliances for
steaming and aerating the distillate, with a
pipe in its bottom furmshed with a stop-cock
to draw off the contents of the vessel, and also
connected with a condenser to condense and
recover the V&pOI’]fed portion. In Fig. Ilthe
vessel for receiving the distillate is shown
provided with a filling-pipe 9, a draw-off 10,
a steam-inlet pipe 11, and an air-inlet pipe 12,
and having its vapor-space connected by the
pipe 13 with a condenser (. The vessel 11

receives the econdensed products and has an
escape-pipe 14 for the uncondensed produects,
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The recelver D conld be provided with these [ into such a product

appliances, if desired. In this vesselthe wa-
ter produced by the before-described distil-

lation is allowed to settle, and is then care-
fully drawn off through the pipe in the bot-

tom. Live steam of, say, sixty pounds press-

ure per square inch is then injected into the

oil with, say, about an equal amount of air

| tthUE_{h a nose or perforated pipe inserted

IO

~ate of soda.

"

A0

- to regulate the flow of steam to drive off
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thorough purification.

tion.

therein. This steaming and aerating is con-
tinued until the 1*esidua1 orburning oilin the
vessel is not affected by a solution of plumb-
This can be ascertained by with-
drawing a test portion from the vessel and
treating it with the solution. When no dis-

coloration of the oil ensues from the treatment,
Should, however,

the operation is complete.
the fire fest and gravity of the oil at thlb stan*e
not be what are desired, the operation may be
continued till these pomts are attained.
Those skilled in the art will understand how
the
lwhtel products and leave the burning oil.
Durmf‘r such operation the air will act upon

the 1mpur1tles which may have come over in

a partly-altered condition, and thus effect (in
co-operation with the priortreatment) a mors

tory r eSult can be obtained without this aera-
tion of the distillates, steam alone being used
todrive off the light products, and, as already
mentioned, aeration could be effected and

‘light produnets driven off by injeeting air at a |
suitable temperature without the in Jeetlon of

steam.

The burning 011 after the two treatments
described, is aﬂltated with sulphurie acid and
washed with water and soda-lye.
ishes the oil according to the present inven-
The oil thus ﬁmﬂhed will be found
freed substantially from the peculiar impuri-
ties characteristiec of Ohio or Lima oil, and
suitable for burning in lamps. Should the
further treatment of any known or suitable

description be thought advisable, it may of

course be applied; but its use ordisuseissome-
thing outside of the present invention.

Iu a concurrent application, on whieh Let-
ters Patent, Serial No. 524,130, were granted

to me Auwust 7, 1894, 1 hawe descrlbed and
claimed (:?LmOI]D‘ other things) a process in

which petroleum or piteh-forming oil (includ-

ing tar) is heated in a still with exhaustion |

of the products of distillation, agitation of the
oll, and exposure to air, the temperature of

said oil being gradunally 1ncre&sed during the

digtillation to a pitch-forming non-cooking
temperature and continued at such tempela-
ture until a solid or produet solidifying on
cooling is obtained.

My present process does not result in a solid

or product solidifying on eooling, but in cer-

taln purified distillates, and is not even af-
tended by the for matlon of aresidual product
whichis solid orsolidifies on cooling, although,

of course, the fluid residuum of my present pPro-

- cess 1s convertible by a subsequent procedure

A tolerably satisfac-

This fin-

The use which is made

of said fluid residuum, whether by forming a
solid or sahdlfym pmduet therefrom or by

employing it in other ways, is a matter that

does not concern the present invention.

I c¢laim as'my invention or discovery—

. The process of obtaining purified distil-

la,tes from Ohio or Lima oil, or in other words
from oil containing the 1mnur1tles which are
characteristic of the petroleum from the vi-
cinity of Lima, Ohio, and which resist removal
by the sulphurle a,eld and alkall or so-called

Pennsylvaniatreatment, the said process con-

sisting in distilling such oil at a low tempera-

ture Wlth the aid of an exhaustion of the va-
pors, and duaring such distillation subjeeting

the said 11npu111;les to the action of airin VOI«-
ume sufficient to effect a substantial conver-

sion thereof, as indicated by the loss of the
chametemstlc ma,lodor of the aforesaid oil, as
Set forth. |
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2. The process of obtaining purified (1151:11-— '

1 lates from Ohio or Lima oil, or in other words
from oil containing the 1mpur1tles which are

characteristic of.the petroleum from the vi-
cinity of Lima, Ohio, and which resist removal

by the sulphuric acid and alkali or so-called
Pennsylvania treatment, the said process con-

sisting in distilling such oil at a low tempera-
ture with the aid of an exhaustion of the va-

pors, and during such distillation agitating

the o0il and subjecting the said impurities to
the action of airin volume sufficient to effect
a substantial conversion thereof, as indicated
by the loss of the characteristic malodor of
the aforesaid oil, as set forth.

3. The process of obtaining purified distil-
lates from Ohio or Lima oil, or in other words
from oil containing the impurities which are

characteristic of the petroleum from the vi-
cinity of Lima, Ohio, and which resist removal

by the sulphuric acid and alkali or so-called
Pennsylvania treatment, the said process con-
sisting in distilling such oil at a low tempera-
ture with the aid of an exhaustion of the va-
pors, and duaring such distillation introduec-

ing streams of air into the body of oil in dis-

tlllamon thus by the same airagitating the oil
and sub;]ectlnﬂ* the said 1mpu11tles to the ac-

tion of air in volume sufficient to effect a sub-

stantial conversion thereof, as indicated by

the loss of the characteristic malodor of the

aforesaid oil, as set forth.

4. The process of obtaining purified distil-
lates from Ohio or Lima oil, or in other words
from oil containing the 1mpur1t1es which are
characteristic of the petroleum from the vi-
cinity of Lima, Ohio, and which resist removal
by the sulphuric acid and alkali or so- called
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Pennsylvania treatment, the said process con-

sisting in distilling such oil at a low tempera-

ture Wlth the aid of an exhaustion of the wva-
pors, during such’ distillation subjecting the

md impur 1t1es to the action of airin volume
su
thereof, as mdwated by the loss of the char-
_actemstw malodor of the aforesaid oil, and af-

fect a substantml conversion

ficient to @
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terward driving off the light produects with |

the aid of an aeriform flunid, and subjecting
the resulting or burning oil residue to the sul-

phuric acid and alkali treatment, as set forth.

5. The process of obtaining purified distil-
lates from Ohio or I.ima oil, or in other words
from oil containing the impurities which are
characteristic of the petroleum from the vi-
cinity of Lima, Ohio,and which resist removal
by the sulphuric acid and alkali or so-called
Pennsylvania treatment, the said process con-
sisting in distilling such oil at a low tempera-
fure with the aid of an exhaustion of the va-
pors, during such distillation subjecting the
said impurities to the action of air in volume
suificient to effect a substantial conversion
thereof, as indicated by the loss of the char-
acteristic malodor of the aforesaid oil, and af-
terward driving off the light produects and
aerating the resulting or burning oil residue,
and subjecting such aerated residue to the
sulphuriec acid and alkali freatment, substan-
tially as deseribed.

047,329

6. The process of obtaining purified distil-
lates from Ohio or Lima oil, or in other words
from oil containing the impurities which are
characteristic of the petrcoleuinr from the vi-
cinity of L.ima, Ohio, and which resist removal
by the sulphuric acid and alkali or so-called
Pennsyvlvania treatment, the said process con-
sisting in distilling such oil mainly by heat
imparted thereto by conduction from metal
surfaces, carrying on the distillation at a low
temperature with the aid of an exhaustion of
the vapors, and during such distillation sub-
jecting the said impurities to the action of air
in volume sufficient to effect asnbstantial con-
version thereof as indicated by a loss of the
characteristic malodor of the aforesaid oil;
substantially as described.

In testimony whereof 1 allix my signature
in presence of two witnesses.

FRANCIS X. BYERLEY.

Witnesses: _
SAMUEL A. BYERLEY,
JRA L. BERRY.
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