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To all whom it may conecermn:

Be it known that we, CHAUNCEY B. FoRr-

WARD and JOEN M. DAVIDSON, citizens of the

United States, residing at Cleveland, in the

county of Cuyahoga and State of Ohio, have
invented certain new and useful Improve-

- ments in Methods of Obtaining Asphalt from
- Crude Petroleum and Petroleum-Tar; and we

10

do declare that the following is a full, clear,
and exact deseription of the invention, which
willenable others skilled in the art to which it
appertains to make and use the same. |

Ourinvention relates to amethod of obtain-
ing asphalt from ecrude petroleum and pe-
troleum-tar, and also to a method of refining
or reducing crude petroleum, so as to obtain

~asphalt as one of the results of the process.
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Crude petroleum——that is, petroleum as it
comes from the well—consists of a mixture
of oils of various qualities from the lightest
and most volatile down to the heaviest or
most fixed of oils, with a black substance,

which consists very largely of carbon. In this

crude state the petroleum 1is not capable of
much economic use except as-a cheap fuel.

T'he refining or reduction of crude petroleum
as heretofore practiced congists in the separa-

tion of these various gr ades of oils from the
black or embonaceoua matter, their separa-

tion from each other, and their purification.

The usual process now adopted is distillation.
The cerude oil issubjected, under proper con-
ditions in stills, to varying degrees of heat,
and the oils pass off
still and are then 1eeondensed A small de-
oree of heat sends of

heavier oils are so distilled off. The heavier

the oi]l the greater the deolee of heat neces-

sary for its distillation off from the mass.

- The final residuum left after all this distilla- |
tion 1s a hard cokey substance called ‘‘pe-

troleum-coke,” which is sometimes used for

fueland for other purposes, but which is of lit-
tle value, owing to the fact that the great heat
necesgary to drive off the heavier oils in the.

process of distillation has in a great measure
taken away from this substance its beneficial
qualities. The distillation by which the heav-

tion.

through the worm of the.

" the lighter oils, and as
the heat is increased the various grades of

ier oils are driven off is a destructive distilla- g0

It also results that during this process
of distillation a considerable pmt ef the black
or carbonaceous matter is driven off with the

oils—less with the lighter oils than with the

heavier oils—the demee of heat to which the
mass has to be subJeeted when the heavier
oils are driven off being such as-to drive oft
also much of the hﬂ‘htel or more volatile
parts of the calbonaceous matter.
essary to treat these.oils after their distilla-

‘tion as above described in order to purify

them from thiscar bonaeeous matterand othel
foreign substances.

- It 1S nec-
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By our improved process we take Blthel the -

crude petroleum as it comes from the well or

after the lighter oils have béen distilled there-
from, but befme the process of distillation

has been carried far enough to become de-

structive. What is 1eft aftel the lighter oils
have been distilled 0 f is known by the name
of ‘‘petroleum-tar” or ‘‘residuum-oil,” and

‘we mix this in agitators_ or other 1*eceptacles

with acid. Sulfuric acid—the 0il of witriol

of commerce—is well adapted for this pur-
pose and is cheaper than most other acids, so
The quantity of
acld used for a given quantity of the crude
petroleum or petroleum -tar depends some-
what upon the nature of the crude petrolenm

that we use it-in preference.

or the petroleum-tar.

The crude petroleum of Lhe Ohio and Indi-
ana fields contains more of the carbonaceous

matterthan the crude petroleum of the Penn-
sylvania fields, and the erude petroleum from
each pmtleular field or locality differs some-
what in the relative proportion of its constit-
uents. The more of the carbonaceous matter
contained in-the material treated the greater

is the amount of acid required, and the pe-

troleum-tar, containing, as it does, a greater
percentage of the carbonaceous mattet than

the crude petroleum itself before the lighter

oils have been taken off; requires a 1&10'61
percentage of acid than the crude petmleum
from Whlch it is derived, and the more oil
that has been taken

off the greater the per-
centage of the carbonaceous matter in the tar
[ or residunm will be and the greater the
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amount of acid required. Itisnot necessary
to regulate the amount of acid used with any
great degree of nicety, because the acid is in-
expensive and most of it is afterward recov-
ered back,and the use of more than is neces-
sary within limits does no harm. It is best
to regulate the quantity used by experiment
with the particular material or residuum un-
der treatment, being sure to use enough.
(zenerally speaking, the amount of acid will
vary from eight per cent. to twenty per cent.

of the amount of the crude petroleum or pe-
troleum-tar under treatment, eight per cent.

or fourteen per cent. being sufficient when or-
dinary crude petroleum is being treated and
from twelve per cent. to twenty per cent. be-
ing required for the best effect when the pe-
troleum-tar is being treated. It will rarely,
1f ever, be found necessary fo use more than
twenty per-cent. It is easy, by a little expe-
rience in the particular material under treat-
ment, toregulate the percentage of acid which
1t is best touse. The materialis then heated
In the agitators and thoroughly agitated. If
the cr ude petroleum as it comes from the
well is under treatment, the heat should not
exceed about 80°, else a considerable part of
the lighter oils will pass off in vapor.” If the
petroleum-tar is being treated, the heat may
be as high as 100° or 110° without injury.
In treating the crude oil we prefer to take off
by distillation some, at least, of the lighter
olls first, because it enables us to use a
oreater den'ree of heat In the agitating proc-
ess and the results are more satlbfactmy
After this material in the agitators has been
so heated and agitated it is a,llowed to settle.
It will be found that the acid hasunited with
the carbonaceous matter, and as the material
in the agitators settles this combination of
the carbonaceous matter and the acid is pre-
cipitated to the bottom, and it or the clear
material above may be drawn off and thus the
olls separated from the carbonaceous matter.
Theoilssofreed from the carbonaceous matter
which was before contained in them should be
thoroughly washed, so as to remove any re-
maining acid therefrom. The process of wash-
g is well known. The material to be washed
is thm oughly mixed with alkaline water—it
18 better to be hot—and then, upon settling
the o1l rises to the top and the water car rymn‘
the acid sinks to the bottom. The oil may
be drawn off from the top of the tank or agi-
tator and the water containing the acid dla,wn
off from the bottom, and thus they are sepa-
rated. The acid may be then separated from
the water and saved bya process of distilla-
tion whichis well understood. We have now
remaining the carbonaceous matter, previ-
ously contamed 1n the c¢rude petr oleum or the
petroleum-tar, mixed with the greater portion
of the acid which has been used in the treat-
ment. It is from this substance that the as-
phalt or bituminous product is made. We

first wash 1t to separate the acid therefrom.
T'he process of washing this is similar to that

| employed in washing the oil, and the result

1s that the water containing the acid sinks to

the bottom and the carbonaceous matter, sub-

stantially clear of the acid, rises to the top,
and the carbonaceous matter may be drawn
off from the top or the water from the bottom
and soseparated. Thisacidcan berecovered
from this water by the same process of dis-
tillation as before mentioned. It is usually
best to repeat this washing process two or
three times in order to more thoroughly re-
move the acid from the carbonaceous matter.
Most of the acid will be recovered in the first

washing; but some of it will always remain
to be taken out by a second and third wash-
ing, and its presence in the carbonaceous
matter 1n any considerable amount i1s inju-
rious. We now have the carbonaceous mat-
ter which was originally in the crude petro-
leum or petroleum-tar with the oil and the
acid removed. Some portion of the oil will
adhere to the carbonaceous matter, and its
presence 18 beneficial rather than otherwise
and some traces of the acid may remain; but
1f the washing has been thorough there will
not be enough to do any harm. 7This mate-
rial by itself will not make the best grades of
asphalt. It contains too large a proportion
of volatile matter. Ifor the best result it is
necessary to mix it with some heavy oil.
The heavy hydrocarbon oil, one of the well-
known products of any system of petroleums-
refining, answers this purpose very well and
i1s very cheap. Under our process such oil

+ will be produced from the mixture of oils

which remains after the carbonaceous mat-
ter has been separated therefrom by the acid
treatment, being the product remaining in
the still after all lighter oils have been sepa-
rated from said mlxture by distillation, and
under the treatment heretofore employ‘ed in
petroleum-refining it will be produced as the
last product of distillation. The heavier the
o1l the better, and 1t makes no difference
whether or not it has been treated so as to
purify 1t. All that is necessary is that if
should be a very heavy oil, and such oil as we
need is quite inexpensive.

T'he proportion of heavy oil to the carbona-
ceous matter may vary according to the char-
acter of the material to be mixed with it and
of the product required, as will be hereinafter
more particularly explained. - This heavy oil
and the carbonaceous matter are then thor-
oughly mixed. The mixture may be effected
by any mechanical means adapted to the pur-
pose. The mixture is then subjected to a
high degree of heat, preferably as high as
800“ Fahrenhelt ThIS heat should be kept
up for from four toeight hours. During the
heating such mechanical changes or chemical
reactions take place as to convert the com-
bined material into a superior grade of as-
phalt, and the process may in some cases
be terminated at this stage; but for many
purposes the asphalt is improved and the
products made cheaper by the addition to it
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duced after the heating process and before
the substance cools and becomes hard.

In the mixture of the heavy oiland the car-

bonaceous matier we prefer about twenty-five
per cent. of the oil to seventy-five per cent.

ter is not always of exactly the same con-
stituency. That obtained from one oil-field
will differ from that obtained from another,

and the carbonaceous matter obtained from

‘the petroleum-tar after the lighter oils have
“been distilled away is a little different from

that obtained from the c¢rude petroleum, for
the reason thatin the distillation of the lighter
oils some of the more volatile parts of the car-

bonaceous matter have been distilled away
with them, and itscharacter varies somewhat |

according to the amount of acid employed and
thecarewith whichithasbeen removed,aswell
as the thoroughnesswith which the separation

between the oil and the carbonaceous matter

has been effected. The percentage of heavy

oil to carbonaceous matter also depends in

some degree upon the character of the oil em-
ployed. The heavier the oil the less of it is

necessary, because it is the heaviest part of

the oil that produces the beneficial result.

Exactitude in the percentage between the oil

and the carbonaceous matter is not necessary.
Gienerally speaking, the heavier the carbona-

volatile portions have been removed—the
more oil should be used, and the more elastic
and pliable the manufa,etul er desires the as-

phalt to be the more heavy oil should be
- used.

The proportion of twenty-five per cent.
of oil to seventy-five per cent. of carbona-

ceous matter will always produce an asphalt

of high wrade, and 1t will not be found neces-

Sary to varyin any Gon51demble dewree from
these percentages.

The degree of the heat to which the mix-

ture of the carbonaceous matter and the

heavy oil is subjected and the length of time
to which it is subjected to that heat also de-
pend somewhat upon the character of the ma-
terial used and of the result required. The

heat should be continued long enough to ef-
fect the desired change in the substances.

A good test of whether or not sufficient heat

ha% heen employed is to take out a sample of |

the substance and subject it to the action of
water.
enough, water will not disintegrate it.
not, 1t wﬂl After the

been continued for the proper length of time

one can handle it as he can chewmg gum,

and one may chew 1t like chewing-gum with-

In this way to determine when the heatmﬂ'
process is complete.

The quantity of marl used will depend upon
the character of the a,slahalt requir ed and the
- purpose for which it is to be used. The marl
gives it weight, body, consistency, and ten-

The marl 1s mtlo—-_'

but these pro--

If the heat has been employed long
If.
heating process has

It will be easy

sile strength. For asphalt designed for ordi-

nary street-paving it will be found advisable
1 to add about twenty per cent. of marl.
‘some purposes as much as thirty per cent., or

even a very much higher percentage may be
added.

marl to one part of the asphalt makes a most
excellent and durable paving-brick.

"For

A mixture of marl and the asphalt
as it 1s ploduced at the end of the heating
process 1n the ratio of about three parts of

70

JFor a cheaper grade of asphalt the 11efwy' '

oil may be entir elv omitted. In thiscase the
carbonaceous matter should be subjected to
the same treatment by heat as we have de-

8o

scribed for the mixture of the carbonaceous

matter and the heavy oil, except that it can-
not be subjected to as hwh a degree of heat,
because that degree of 1’18&13 wonld be destruc-
tive of the substa_nce- if the oil was omitted.

600° Fahrenheit would be as high a degree of
‘heat as it would be safe to employ without
‘the oil.

If marlis added, it should be at the
close of the heating process in the same way

Q0

as we have described when the heavy oil is

used. If the oil has been omitted, the marl

may be used more freely, because the product -

will be of a cheaper grade any way, and more

marl may be used without depr eemtmw the
quality of the result.

Marl is mostly carbonate of hme, and 111119 |

in any other form may be used instead of

95

marl, but the cheapness of marl makes its

use plefel able, and its use gives the best re-

sults. |
What we claim i 18-—=~=~ |
1. The process of making asphalt from

lenm with acid to separate the carbonaceous

matter from the oils, washing the carbona-

100

crude petroleum by treating the crude petro-

[0]

ceous matter to free 1t from the acid, then .

mixing it with heavy hydrocarbon 0il and
subgjeetmo* it'to a high degree of heat for a
considerable period, substantmlly as de-
scribed.

2. The process of making asphalt from pe-

tmleum tar or from cmde petroleum after

the lighter oils have been distilled off by
tr eatlrln‘ it with acid to separate the carbona-

ceous .matter from the remaining oils, wash-

ing the carbonaceous matter to remove the
acld then mixing it with heavy hydrocarbon

oil and sub,]ectmn' the mixture to a high de-

gree of heat for a considerable per mdl sub-
stanmally as deseribed.

3. Theprocessof refining or red ucing erude
petroleum by treating it W1t]:1 acid to separate

110

115

I20

the mixture of oils obtained by this process

into oils of various kinds by successive dis-

125

tillations, by mixing the carbonaceous mat-

ter separated as a,bov_e from the oils with:

heavy hydrocarbon oil and subjecting the
mixture to a high degree of heat for a con-
siderable period, substantially as described.
4, The process of making asphalt from

~crude petroleum by first trea;tmfr the crude

petroleum with acid to separate the carbona-

| ceous nnttel from the 0113, then addmﬂ' to

130
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sald carbonaceous matter a heavy hydrocar- |

bon oil and subjecting the same to a high de-
gree of heat, and then adding marl or llme

bubstantm,lly as desecribed.
5. The process of treating petroleum -tar

~or petroleum after the lighter oils have been

10

removed by distillation, by using acid tosepa-
rate the carbonaceous matter from the re-
maining oils, by mixing the same with a heavy
hydrocarbon o1l and sub]eetlnﬂ' the mixture
to a high degree of heat and then adding
marl or 11me bubst&ntmﬂy as described.

6. The process of producing asphalt from
crude petroleum or petroleum-tar by treating
the same with acid to separate the carbona-
ceous matter from the oils, then subjecting
this carbonaceous matter to a considerable
degree of heat for a considerable period, sub-

stantially as described.

The process of producing asphalt from zo

Cr ude petroleum or petroleum-tar by treating

‘the same with acid to separate the catbon&-

cecous mafter from the oils, then subjecting
this carbonaceous matter 130 a considerable

degree of heat for a considerable period and
then adding marl or lime, substantially as
described.
Witness our hands to the foregoing spem-
fication.
CITAUNCEY B. FORWARD.
JOHN M. DAVIDSON.

W itnesses for IForward:
H. T. IF'ISHER,
ALBERT B. BLACKWO0OOD.

X*Vitnesses for Davidson:
H. 1. FISHER,
I1. K.
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