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Our invention relates to the treatment
of hydrocarbons and particularly of pe-
troleum products indicating a high sulfur
content and other constituents that form
undesirable substances or compounds, one
of the chief purposes of our invention being

. to treat synthetic petroleum products with
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a view to removing all or the highest per-
centage of objectionable substances and ons
of the objects of our invention being to pro-
vide a method by which crude petroleum
products may be economically treated for
the purpose of refining the same.

Other objects will appear from the fol-

5- lowing specification in connection with the

accompanying drawing which is illustra-
tive of apparatus for carrying out the
method and in which the view is an eleva-
tion, the various pieces of apparatus being
shown in the co-ordinated, connected rela-
tion in which they function to carry out
the method either by batch or in continuous
manner, . S v

This invention relates chiefly to the treat-

5 ment of the lighter hydrocarbon products

of the petroleum group, comprehended in
the term gasoline, whether of “straight”
run, vielded by ordinary - distillation
methods, or of synthetic nature, produced
by high temperature and pressure, and
hence it will be understood that any cracked
stock having the boiling points of gaso-
line, or the stock generally known as syn-
thetic naphtha, or pressurc distillate, is in-
cluded in this disclosure and is within the
spirit of the invention. : :
Tt is recognized that certain stocks or
products of crude oil of the lighter grades
contain sulfur compounds, and also con-
stituents which form resins and resinous
gums. This is particularly true of syn-.
‘thetic’ products falling within the boiling
point range required for the stock known
as gasoline and produced by high tempera-
tures and pressure, or merely by high tem-
peratures or by what is generally termed
“cracking.” The product resulting from
the decomposition of petroleum oils by high
temperature and pressure or by merely high
temperatures in a crude gasoline, and is
known in the art as crude synthetic gaso-
line, and this invention is directed chiefly

. to the treatment of this crude .synthetic

stock, though other hydrocarbons respond-

ing to the treatment are obviously in-

REISSUED

cluded thereunder, such as crude naphtha or
pressure distillate above referred to.

Since all synthetic and some natural
stock contain sulfur and considerable gums
and gum-forming and other undesirable
constituents, it is the object of this invention
to remove these compounds or substances,
and produce from a distillate containing in-
ferior products a. finished gasoline market-
able as a first grade product.

It is a recognized fact that certain gums

'1925. Serial No. 34,024,

-and gum-forming compounds, especially the

di-olefines, although reacting with sulfuric
acid, are not removed by it, as the product
of reaction is oil - solubles. These com:-
pounds are objectionable in a motor fuel
or lamp oil. We have also found that al-
though sulfuric acid and other reagents re-

‘move some sulfur, there exists a point be-

vond which the removal of sulfur is no
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longer effectually removed by these agents. .

To eliminate the gum and gum-forming
constituents and to reduce the high sulfur
contents of low boiling products and es-
pecially -of a cracked or sour motor fuel,
or lamp oil, to within the limits generally
specified for marketable produets and to

produce a first grade fuel or lamp oil, we’

have discovered the present method, the de-
tails of which shall now appear, it being un-
derstood that changes in the practice of the
process shall not be a departure from the
spirit of
after. :

We prefer to use for this process a crude
synthetic naphtha, although a naphtha may
be used that has a longer boiling point
range, such as_pressure distillate above re-

the invention as expressed herein-
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ferred to; the crude gasoline in this speci-

fication we wish to have understood as an
unrefined distillate having the proper boil-
ing points for finished gasoline and result-
ing from carcking or treatment by high
temperature. and pressure. This stock is
usually treated with sulfuric acid, for pur-
poses of removal of some of the undesirable
compounds or constituents. While we pre-
fer to start with said treated synthetic crude
gasoline, we would have it understood that
our process is not limited to that practice,
and our invention consists generally in heat-
ing the crude synthetic naphtha with an al-
Kkaline solution, mixing the treated low boil-
ing product with heavier hydrocarbons and
then distilling the mixture, and specifically
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our invention consists of the steps set out
hereinafter, in the sequence in which they
oceur in an apparatus of the type shown,
in connection with which the invention will
now be described. ‘

Reference is made to the accompanying
drawing which shows diagrammatically the
apparatus - which' thay be used for the
process. " ' : .

By means of a pump 1, crude synthetic
naphtha, treated in the usual manner with
acid, is delivered from pipe line 2 to pipe
line 3 into a mixer 4, of ordinary baflled
construction, and constituting substantially
agitators. This mixer 4 is supplied with
once-used, relatively weak alkaline solu-
tion, as caustic soda, through pipe line 5, by
means of a pump 6, to which the used alka-
line agent is supplied from a tank 7,
through line 8. " Alkaline solution, once
used, as explained, is constantly supplied to
the tank 7, as will appear presently.
the mixer 4, a partial neutralization of acid
treated gasoline is effected under normal
temperatures, that is, in the absence of any
supplied- heat, and such temperature may
range from 70° F. to 90° F., or be of that
degree resulting from storage conditions.
Complete neutralization of a cracked stock,
after heavy acid treatment, is extremely
difficult in cold state, and hence the pre-
liminary neutralization is resorted to to
render the stock more sensitive and suscep-
tible to the subsequent treatment, herein-
after detailed, and to reduce the acid con-
tent, (where such acid treatment precedes
the present treatment), which requires fur-
ther neutralization. ~ Since the alkaline
agent does act upon any product in the oil
which reacts acid, it will be understood
that the alkaline solution used herein is not
neutralizing acids, nor in fact,
to the function of neutralization.

From the mixer 4, the mixture of the
crude synthetic naphtha and alkaline solu-
tion is passed through pipe line 9, into a
settling chamber 10, in which the caustio
alkali settles out from the hydrocarbons
and is drawn off through pipe 11, into a
suitable tank 12. -

The stock, being under a pressure above
atmospheric and preferably of from thirty
to 100 pounds, then passes through line 13,
into a heat exchanger 14, of any known type,
in_which some of the heat of incoming
treated\hot gasoline, as explained herein-
after, is\ absorbed by the cold, crude syn-
thetic naphtha, passing through the ex-
changer /14, in the exchanger 14, the temper-
ature of the mixture is raised to approxi-
mately 150°F. and, leaving the exchanger
14, through pipe line 15, enters a mixer 16.
This mixer 16, is supplied with 5 large ex-
cess of relatively strong alkaline solution

5 from the supply tank 17, through line 18,

In-
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pump 19, and line 20, and the fresh alkaline
solution 1s intimately mixed with the naph-
tha. The mixture of naphtha and alkaline
solution is then forced through pipe 21, into
a steam or other heater 22, of any approved
type, in which the mixture is further raised
to a temperature which will produce the

-best results from and-on the particular dis-

tillate undergoing treatment. The heater
22 is supplied through pipe 22’ with a heat-
ing medium, which is drawn off through
pipe 2277 : : ,

In our experience, and for the most bene-
ficial effect and advantageous results, we
have found that the temperature to which
the mixture, to wit, the synthetic naphtha
and caustic is subjected should preferably
not exceed 350°F.
is maintained on the
of time which will enable the alkaline solu-
tion to work uniformly and effectively upon
the naphtha, in its heated condition, and
thereby effect a thorough and complete neu-
tralization of the stock where it has been
first acid treated. We consider this hot
alkaline treatment of the utmost impor-
tance in obtaining the satisfactory results
which our experience proves, in.removing
undesirable compounds and especially sul-
fur and objectionable sulfur combinations
from the synthetic crude naphtha, whether
priorly acid treated or not. We find also
that this hot alkaline action upon the syn-
thetic crude naphtha operates to eliminate
some of the gum-forming constituents and
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The temperature used -
mixture for a period .
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to affect other gum-forming constituents in }

2 manner to render them readily removable
or extractable by any available means, as
explained later.” We would here have it
understood again that this hot alkaline solu-
tion used herein is not limited to merely
working a neutralization of an acid treated
stock, but performs the other functions
mentioned above. .
In order to insure the most thorough neu-
tralization of an acid. treated stock and to

reduce to a minimum the sulfur and sulfur.

combinations, and also the gums and gum-
forming constituents prevalent in a cracked
stock, we pass the mixture through pipe 23
into a mixer 24, and from the mixer 24,
convey the mixture through pipe 25,
through an injector 26 disposed in the top
of a drum or tank 27, By injection of the
mixture in the drum 27. the contact of
the hot alkaline solution with the hot gaso-
line is as nearly perfect as possible, with
the result that the majority of the sulfur
and nearly all of the gums and gum-form-
Ing constituents are broken down and are
hence readily removable from the ‘product,
as will appear later. |

It will be observed that the mixture of
naphtha and alkaline solution, in order to
have the ‘best effects, must be kept in &

state -
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" of continuous agitation, and this agitation

10

is afforded by the various mixers 4,16 and
24, which in fact are agitators, .

From the bottom of the contact chamber
or drum 27, the mixture is forced through
pipe 28, into a settling drum 29, in which the
major separation of the alkaline agent .oc-
curs from the synthetic hydrocarbons, suf-
ficient pressure being maintained as stated,
within the drum and throughout the system

to prevent vaporization or any substantial

vaporization of the heated synthetic hydro-

‘carbons, and to execute the process in the

" liquid phase. The heavier portions of the
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mixture settle on the bottom ‘of, and are

forced out from the tank 29, through pipe
30, into the used alkaline solution storage

“tank: 7, while the lighter portion, which in-

cludes a mixture of gasoline and a small per-
centage of the alkaline agent, is forced out
of the drum 29, through pipe line 31, into
the bottom of the heat exchanger 14, ‘and
from the top of the heat exchanger 14,

- through line 82, into a cooler 33. From the
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cooler 33, the mixture is forced through pipe

line 84, into a tank 35, a valve 86 being pro-,

vided on-the pipe 84, to regulate the pres-
sure on the system, including the cooler 33,
for the purpose of preventing vaporization.
From the tank 35, whatever small quantity

of the heavier solution remains and precipi-’

tates may be drained off through valved pipe
36, to tank 37, from which the solution may
be returned through line 38, to the used
alkali tank 7, for reuse, as explained at the

_outset. .

The treatment thus far described, of the
crude synthetic naphtha with the caustic al-
kaline solution, under the temperature condi-
tion named, towit, not exceeding 350° F., and
under a préssure above atmospheric and suf-
ficient to prevent vaporization or substantial
vaporization, yields a product of straw color
and good odor, but with the sulfur content
not diminished to a satisfactory low per-
centage. We have found also that this hot
treatment of crude synthetic naphtha breaks
down the gum-forming or resinous constitu-
ents, which are either held in solution or are
cast down after a period of time, as a vis-
cous precipitate, without however removing
them. To reduce the sulfur content to the
lowest possible minimum, and render the

'~ treated stock gum free, we mix the treated
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gasoline with heavier hydrocarbons, prefer-.

ably, though not necessarily, containing a
percentage of gasoline and then subject the
mixture to the process of ordinary distilla-
tion. These heavier hydrocarbons, which in-
clude the crude petroleums, act as a solvent
for the natural gums and altered gums re-
sulting from the hot caustic or other alkaline
treatment. For the purpose of effecting a

thorough mixture, the treated gasoline is

drawn from the tank 85, through pipe line

39, by pump 40, and the heavier hydro-
carbons are drawn from the tank 41 through
pipe line 42 by pump 43, the pipes 39 and
42 being conjoined at A and the two fluids
thus mixed forced through line 45 to a still
not shown. - .
We find that by the subsequent distilla-
tion of the mixture, the sulfur content of the
resulting product is much lower than is the
case where the separate stocks, to wit, the
crude synthetic naphtha and the straight-
run gasoline are separably produced and
then mixed together. ’
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We find also that the distillate resulting

from the distillation of the mixture is sub-
stantially free from gum and gum-form-
ing constituents which, as explained are ex-
tracted by the heavier hydrocarbons, upon
distillation with it, after having been ren-
dered extractable by the process as outlined.

The distillate obtained, we have found, re-
quires no other treatment than that usually
applied to the straight-run stock, and we
have found that the straight-run or natural
gasoline in the crude oil, (if crude oil were
used as the solvent), is much improved by
the mixture and subsequent distillation.

A specific example of results obtained by
our process as above described and as being
actually practiced by us follows:

The crude synthetic naphtha, having a sul-

fur content of 1.10%, was first acid treated

in the usual manner. The acid treated stock
was then subjected to treatment with a caus-
tic soda solution according to the method as
disclosed in this specification, reducing the
sulfur content to 0.84%.

This treated synthetic naphtha was mixed

with a crude oil of known gasoline content
in such percentage that the resulting eom-’
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bined gasoline produced by subsequent dis-,

tillation was composed of 77.7% straight run
gasoline and 22.3% synthetic gasoline by
volume. The sulfur content of the finished
gasoline was 0.07% and it was practically
free from gummy residues.

On the other hand, a mechanical mixture,
(in the same proportions as above) consist-
ing of the treated synthetic naphtha and the
straight run gasoline distilled from the crude
independently, finishes with a sulfur content
of 0.22% and is otherwise an undesirable
product, containing ‘a considerable amount
of gummy residue.

‘What we claim, is:

1. The process of purifying acid treated
synthetic or cracked petroleum products
having the boiling points of gasoline which
consists in treating the products with a rel-
atively weak alkaline solution to ‘partially
neutralize the products; in removing the
weak alkaline solution; in mixing with the
products thus treated a relatively strong al-
kaline solution and subjecting the mixture
to a temperature not exceeding 350° F. while
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- tion to break down the
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. the relatively strong alkaline

preventing substantial vaporization of the
products, to cause the relatively strong al-
kaline solution to break down gums and
gum forming bodies, in cooling the mixture,
1n separating the alkaline solution; in mix-
ing the products with a heavier hydrocar-
bon, and in then distilling the mixture to
remove the gum and gum forming bodies.

2. The process of purifying acid treated
synthetic or cracked petroleum products
having the boiling point of gasoline; which
consists in treating the products with a rel-
atively weak alkaline solution in the absence
of any supplied heat to partially neutralize
the acid-treated product; in separating the
relatively weak alkaline solution from the
products; in mixing with the products a
relatively strong alkaline solution; in sub-
jecting the mixture to a temperature not ex-
ceeding 850° F. and to continuous agitation
to cause the relatively strong alkaline solu-
gums and gum-
forming constituent, in maintaining a pres-
sure upon the mixture to prevent substantial
vaporizativn, in separating the alkaline so-
lution from the products, in mixing with
the products a hydrocarbon heavier than the
product treated, and in distilling the mix-
ture to effect the removal of the gums and
gum-forming bodies,

3. The process of purifying unrefined acid
treated distillates having the proper boiling
points for gasoline and resulting from
cracking, which consists in effecting a par-
tial neutralization of the acid treated distil-
lates with a relatively weak alkaline solu-
tion, in the absence of any supplied heat;
separating from the distillates the alkaline
solution, then mixing with distillates a rela.
tively strong alkaline solution and subject-
ing the mixture to a temperature not, ex-

ceeding 850° F. and agitating the mixture oil

to break down the gums and gum-forming
constituents in the distillates, in separating
-solution from
the distillates, cooling the distillates, mixing
with the distillates a crude oil containing a

from the products;

1,592,329

known percentage of gasoline, and then dis-
tilling the mixture to cause the crude oil to
remove from the distillates the gums and
gum-forming products broken down by the
relatively strong hot alkaline solution.

60

4. The process of purifying acid treated .

products resulting from cracking which con-
sists in mixing with the products a weak al-
kaline solution and agitating the mixture to

66

effect a partial neutralization of the acid -

treated products-in the absence of any sup-
plied heat; in separating the relatively weak
alkaline solution; in mixing the partially
neutralized products with a relatively
strong alkali and subjecting the mixture to

& temperature not exceeding 350° F. and to

constant agitation to break down gums and
gum-forming constituents, while preventing
substantial vaporization; in separating the
relatively strong alkali from the products;
In cooling products; in mixing the
ucts thus treated with crude oil having a
percentage of gasoline, and in then distilling
the mixture to cause the crude oil to remove
from ‘the treated products, the gums and
gum-forming constituents, ‘

~ 8. The process of purifying acid treated
synthetic “petroleum ~products having the
boiling point of gascline, which consists in
partially neutralizing the acid treated prod-
ucts and separating the neutralizing agent
in bréaking down the
gums and gum-forming constituents in the
petroleum products by a strong alkali under
a temperature not exceeding 350° F.; in

separating the alkali and the reaction prod-

ucts from the petroleum products;. and then
removing the gums and gum-forming con-

.

stituents by mixing the products thus treat-

ed with crude oil and distilling' the mixture -

whereby the gums are absorbed by the crude

In “testimony

hands.
- JOHN C. BLACK.
WIRT D. RIAL. .

RAYMOND T. HOWES.
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whereof we have set om 80



