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This invention relates to the-treatment of hydrocarbon
stocks and is particularly concerned with improving the
storage stability, gum content, and sulfur content of these
stocks.

The problem of improving the stability characteristics
of hydrocarbon stocks and petroleum fractions has be-
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come increasingly important, particularly in recent vears, -

due to the fact that the utilization of catalytic cracking
has made the problem of stability, reduction of gum
formation, and desulfurization of fuels more significant.
Heretofore, various processes have been utilized particu-
larly for desulfurizing petroleum distillates, but these proc-

esses have had considerable disadvantage and have been

restricted in their usage. For example, treatment of hy-
drocarbon stocks with alkali metals has been investigated,
but this process has found limited usage inasmuch as high
temperatures -and high pressures have been required, and
the reactivity of the residues obtained is of such a nature
that. disposal thereof is quite hazardous. Further, in
order to acquire the desirable characteristics of the fuel,
it has been necessary to utilize guantities of the alkali
metal in excess of the equivalent amount: of sulfur pres-
ent in the charge stock. This excess amount of alkali
metal 1s therefore not considered practicable in that the
economics of the process are not favorable.. A further
disadvantage of this process has been that the gum-re-
ducing tendencies of the process have not been appreciable,

with other fuels.
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As one means of aehlewng this result a dispersion of

a light metal in heavy alkylate is introduced into a stream
of a hydrocarbon stock. This mixed stream is then-
passed to a preheater, where it is heated to a designated
temperature; from the preheater the stream is passed to
a-reactor at a higher designated temperature. The stream
i1s then passed to a second heat exchange wherein the
liquids' are vaporized at a reduced pressure, and sufficient
heat 1s-maintained to pass the stream in the vapor state, -
entraining the non-volatile components, to the flashing.
chamber. Upon entry into the flash chamber the vapors
and non-volatile residues are impelled against a bafile,
and the vapors pass out of the flash chamber, whereby.
the non-volatile sulfur cempounds - gums; and- gum-
forming. constituents are retained in the fiash ehamber

and discharged from the bottom. The vapers, NOowW €S-

sentially void of these undesirable components, are then
condensed for further processing or for use in blending
Many arrangements and combinations
of the foregemg and alternate embodiments wﬂl be ap-
parent to those skilled in the art.

We have- found that we can treat the hydroearbon

- stocks according to the process of our invention at.com-
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and 1n addition the stability qualities of the fuel have not

been obtained. High gum content is not désirable in
the fuels, particularly when they are to be utilized in
internal combustion engines, since they will form coatings
and result in valve sticking and other undesirable features
in' operation. High sulfur content similarly is not con-

sidered desirable since the sulfur content contributes. to.
wear or corrosion of the. integral parts in an internal com-

bustion engine.

It is an object, therefore, of the- present: invention. to
e the difficulties experienced in the prior art and:
to provide a process for improving the stability character--
A further object of this:
invention is to provide a novel process for desulfurlzmg:

OvVerco

istics of hydreearben stocks.

these petroleum distillates. A still further object is to
treat hydrocarbon stocks in a manner which will not pro-
duce a hazardous reactive residue.

]eets of this invention will become apparent from the dis-

cussion hereinafter.

The process of the present invention comprises treat-
ing hydrocarbon stocks with catalytic quantities of a

light metal to improve the characteristics of the stock,

such as-gum and sulfur content, stability, and color. Sur-

prisingly, we have found that upon treating hydrocarbon
stocks with a proportion of light :metal less than the

stoichiometric equivalent of the amount of sulfur con-
tained 1n the stock, iis storage stability can be considerably

improved, the gum content essentially eliminated, and the
sulfur content diminished to provide a desirable product

for its use in internal. cembustmn engmes or. fer ‘blending
with ether fuels.
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These and other ob- .

to 40 minutes; that is, the treat

paratively moderate temperatures and pressures. In gen-
eral, we prefer to use. temperatures being between about

- 150 and 500° F., the contact time at this temperature

being between about 0.5 and 40 minutes. The pressures.
utilized will vary depending upon the partIeular tempera-
ture used and the particular stock which is charged.

However, we generally prefer to use pressures of be-
tween about 300 and 750 pounds per square inch. The
flash vaporization step of our process is preferably -con-
ducted at temperatures between about 200 and 500° F.
and at atmospheric pressure. It is not intended that we.
be restricted to the foregoing temperatures and pressures
but that they may be varied from these limits. For exam-
ple, the process of our invention is- applicable to tem-
peratures up to and including about 1000° F. and pres--
sures up to and including about 2000 p. s. i. However,
substantial variation beyond the limits mentioned is not

~desirable inasmuch as we have found that as the tem-

perature 1S increased the quality of the product obtained
is decreased; that is, higher temperatures produce addi-
tional craekmg which will result. in increased gum forma-
tion and decreased storage stability. Further, the con-
tact time may be extended beyond the limits of 0.5
ent may be for several .

hours if ‘desired.

The light metals are intended to include both the alkali
and alkaline earth metals; that is, sodium,  potassium,
rubidium, cesium, lithium, magnesmm calcmm, strontium,
and barium. Altheugh not required, it is preferred that
they be utilized in a dispersed form; that is, the metal is
dispersed in an inert medium such as in the hydrocarbon.
stock, - heavy aviation alkylate, toluene, benzene, the
xylenes, and other materials which are suitable for this
purpose. It 1s not necessary that the dispersion be pre-
prepared. It may be prepared in situ using the hydro-

- carbon stocks as the dispersing medium. Although the
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particle size of the dlspersed light metal is not critical,

- we prefer to use particle sizes of substantially below
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20 microns in that these sizes are more susceptible to.dis-
persion techniques, and also, clogging of the various -
stream lines will be diminished.. Further as the particle
size decreases, the catalytic action. of the metal increases.

A particular light metal which ‘we have found quite '_
suitable for utilization in the process. of our invention iS.
sodium. We prefer to.use sodiim because of its greater
availability- and susceptibility to dispersion. formation.
Further, the melting pemt of sodium- (97.5° C.) is par-

- - ticularly. advantageous in that lower temperatures can be

utilized for mamtaxmng the dispersion properties of the
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_Streani and thus produce more- advantageous contact be-
tween the particles and the stock being treated. - A fur- -

‘ther consideration in the utilization of sodium is that its-

‘density (0.97 grams per cc.) is also favorable in that it
approaches the density of the stock being treated, whlch

is- normally of the order of 0.70 to 0.95 grams per cc.,

‘and thus, umformrty of the stream and dissipation of

the particles theréin is more advantageously accomplished.’

By utilizing: sodium, lower temperatures can surprisingly
be used, and also the cost:of sodium as- cornpared with

10
the other metals adds an - addrtlonal economic feature.

- As stated hereinbefore, excessive quantities of the alkali -

metal have been utilized prior to this invention, and there-
fore, the processes have had limited scope due to the fact

19
For example, when sodium has been used, it is known
that sodium -on contact with water produces. hydrogen -
which is: subjeet to ignition mstxgated by the heat of the -
reaction, a condition untenable in refinery ‘operations.
‘We ha‘re now: found that catalytlc quantities of the light-

that .the residues obtained -are reactive and hazardous.

metal can be used which result in a non-reactive res1due :

and therefore eliminate this hazard. In general, we ut1-__
lize less than the equivalent (that is, stoichiometric) =

amount of light rnetal requlred for complete sulfur re- '25

moval.

SPEClﬁcaﬂYﬁ when ﬂﬂe light metal is an alkah metal, we_ :

prefer to use less than two moles of the alkali metal per o B
mole of sulfur contained in the stock. When the light '

metal is an alkaline earth metal, we prefer to use less
than one mole of the alkaline earth metal per mole of

30

sulfur contained in the stock. - In utilizing these quautrtles"- ;
it -has been found that a cons1derable reduction in gum
conient and . an increase in the stability is obtained con- -

currently with the reducuon in the sulfur content. Fur-

ther, the product obtained is colorless, which rs also a d

des1rab1e feature of the finished product.

The hydrocarbon stocks or petroleum drstdlates whlch |
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we can treat according to the process of our invention

are those materials ' commonly known to the petroleum’

refinery industry. We have found this process to be
particularly adaptable to the -so-called -“catalytlcally
cracked naphtha fractions. - This fraction is known to

contain the major portlou of gum-forming constituents

‘By. treatment of this fractton_'_ 45

and high sulfur content.
according to the process of our invention, the gums, gum-

forming constituents, and sulfur compounds are removedf_'

to a satisfactory percent, and the product obtained is par-.
ticularly suitable for use in blendmg with other fractions =

‘Other frac--
50

or for use i internal combustion engines..

‘tions, such as, for example, the gasoline and diesel frac-

tions, or crudes  may also be treated. ‘according - to. the

40 |
~ hydrocarbon stocks to reduce gum: and sulfur content.
 In general, we prefer to use the alkall rnetals or mlxturesi_ L

process of the present invention. - Further, these stocks’
may also be previously washed. wrth caustic, and In’ gen-;'-..._-
‘eral this is ‘preferred inasmuch as it is known that caustic

washing reduces the phenolic content and other undeslr--

'able constituents of these stocks.

Typical examples for carrying out the process of our,' |
invention are as follows, _Whereln all parts aud perceutages_; L

'are by werght

| To a streanl of a caustic Washed hydrocarbon stock
feed rate 0. 25 to 0.5 part per minute, having a boiling- -
range of between 200 and 500° F., a dissolved gum con- -
tent of 54.2 mgs. per 100 mls.; copper dish gum content 4
of -427 mgs. per 100 mls., ‘and a sulfur content of 0.44 .
‘percent, was added 0.5 Welght percent sodium (based on
the charge weight) drspersed in heavy alkylate “Thus, 77"
percent of the theoretical -amount of sodium necessary to" -

react with the sulfur was utilized. - The stream was passed'_' 7o

Exemple I . T
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through a preheater maintained at a temperature of about - -
300° F. and then transmitted to a reactor which was at:

a temperature ‘of about. 400“ F The total contact tm:re'—_'?_ :
The stream was then passed

5

was - about 0.5 rmnute

through a ﬂash Vaportzer whlch Was mamtamed at a tem-

a= -
— ] e .

| -perature of about 425 °F., The vapors were ﬂashed oﬁ n

- g flash chamber,:and the gums, gum

.and sulfur compounds remained as residues,
dues showed no activity when mixed with water. The
pressuire maintained in the system was about 400 pounds c
per square inch with the exception of the ﬂash vaporizer,
which was maintained at atmospheric pressure. The prod—- |
uct vapors ‘had a dissolved gum content of 0.9 mgs. per -
100 mls., a copper dish gum content of 3.2 mgs. per 100

gum-forming constituents,

mls., and the sulfur content was. found to be 0.306 per-

"cent. The dissolved gum content wasdetermined- by

ASTM procedure D381-50, and the copper dish gum con-

tent was determined by ASTM procedure D910--50T. The

sulfur ' content was deterrmned by ASTM procedure

" D90-50T. _-
. Other examples of the eﬁcrency of the process of this =
invention are shown in the following table, wherein the
~ equipment utilized was essentially the same as in the
20 preceding example, but the contact time; reactor tem-_. .

perature, aud amount of sodlum ut:lhzed were varled

- Reaction - - Guru'_Content | T
: | Sulfar, - -~
Percent Na (Based | - - ~ {Dissolved Copper Percent- -
on Charged Stock) | Time, | Temp., | Gum,. Dish--{ By .
e - | Mins. °F. 1 mg.f100 Gurn,

05 e e 0.5} = 400 0.9 3.2 0. 306
0.5 __.__ mmcema—a| 40 -} 400 0.0 2.4 - 0.287
0.5 e 0.5 200 1.6 |- . 80{. 0.307
0.5 40 -} 200)] . 0.6 5,0 oo -

0,25 e 1.0 - 400} L2 feaeooo_- - 0. 339
Oharge L oo B2 . 427 0. 44
Srmﬂarly other alkah or alkahne earth rnetals can be- |

utﬂJzed according to-the process of our invention. For -
- example; the hydrocarbou stocks can be treated with
‘potassium either i in a dispersed form or in a finely d1v1ded;.
state. Likewise, we can use calcium, lithium, rubidium,

cesium, magnesium, barium, or strontium for treatrng the:

or alloys thereof.

- Similarly, other methods for separatmg the gums, gum--"' oL
forrulng compounds, ‘and sulfur compounds: from the = -
.~ stock may be used, as, for example,. filtration, eentnfuga-:‘-

‘tion, fractional-- dlstﬂlatlon, -and similar processes; how- -
. ever, we prefer to use the flash vaporization step. It-is
- also understood that the streams may be preheated before:
entrance into either the reactor or the flash vaporizer;
~ that is; the mixed stream of hydrocarbon stock ‘and light.
metal may be preheated if desired to a temperature of
between about 150 and 400° F. before entry into the -
- ‘reactor. Likewise, the streams leaving the reactor may. =
‘be reheated to temperatures between about 300 and 500“._ o

~ F., or they may be maintained at the teruperature the .:
. stream has obtained in the reactor by approprrate insu-— -
~ lation of feed lines. Further, our process is equally adapt—; SR
- -able to batch or continuous operations. - .~ SR
. The PIoCess of the present invention will find partrcular'_;_ I
- usage in the petroleum refinery industry for the produc-

~ tion-of - gasohne range fuels, diesel’ fuels, and the like..
~ Similarly, the process -of increasing the storage stability, -
reducing gum formation and sulfur content will be- app]r-';f
cable- to treatment . of cmde ‘hydrocarbon- stocks:: In
- addition, the novel process of our invention will provrde-j' -

a method of treating hydrocarbon stocks with an active-
| jmetal in which the hazard of obtalmug a reactive residue
“-has been eliminated.- These and other uses wﬂl become S

apparent to-those-skilled in the art

.~ Having thus described the process of our mvenuon 1t_?’_-' IR
‘is not intended that we. be hrnlted e:scept as. noted nr the'j .
i appended clanns T e T T

,,,,,

We clalm

1A process for treatmg an- esseutla]ly a nhy drous 11}'-;?“-' o

‘These resi-

Weight- S g

1
e o =
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drocarbon stock having gum-forming components and a
low sulphur content with a finely-divided metal selected
from the group comnsisting of alkali and alkaline earth
metals comprising treating said stock with from 0.25 to
0.5% by weight of said metal based upon the weight ot
said stock for a period of between about 0.5 to 40 mmutes
at a temperature from 200 to 500° F.

2. The process of claim 1 wherein said finely-divided
metal is sodium of particle size less than 20 microns dis-
persed in a hydrocarbon liquid which is essentially inert
to said sodium, said hydrocarbon stock 1s catalytically
cracked naphtha having less than about 0.44% by weight
of sulphur and said sodium is employed in amount be-
tween 40 to 80% by welght of the stoichiometric amount
required to react with the sulphur content of said stock.

3. The process of treating an essentially anhydrous
gasoline range hydrocarbon feed stock having gum-form-
ing components and a low sulphur content whereby the
sum-forming tendencies are virtually eliminated and ap-
preciable reduction in sulphur contaminant 1s accom-
plished comprising blending a preformed dispersion of
an alkali metal in a hydrocarbon liquid essentially inert
to said metal with said feed stock in proportions provid-
ing from 0.25 to 0.5 percent by weight of said metal based
on the weight of said stock, heating said blend under con-
tinucus flow conditions at a temperature from 200 to 500°
F. for a period from 0.5 to 40 minutes while maintaining
under supra-atmospheric pressure sufficient to prevent ap-
-preciable vaporization of the gasoline range hydrocarbon,
then flash vaporizing the gasoline range hydrocarbon at
substantially atmospheric pressure and separating the so
formed vapors and non-volatile residues.

4. The process of treating an essentially anhydrous
gasoline range hydrocarbon feed stock containing gum-
forming components and a low sulphur content whereby
the gum-forming tendencies are virtually eliminated and
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appreciable reduction in sulphur contaminant is accom:
plished, comprising (a) forming a dispersion of sodiun
metal substantially below about 20 microns in size 1n ¢
portion of said gasoline range hydrocarbon under con:
ditions at which substantially no reaction occurs, (b)
blending said preformed dispersion with the gasoline range
hydrocarbon in proportions providing between 40 to 8(
percent by weight of the stoichiometric amount of sodiun
required to completely convert the sulphur to sodium
sulphite, (c¢) heating said blend under continuous flow
conditions for a period between 0.5 to 40 minutes at ¢
temperature from 200 to 500° F. while maintaining suf.
ficient pressure to maintain substantially all the feed stock
in the liquid phase, (d) flash vaporizing the gasoline
range hydrocarbon at substantially atmospheric pressure
and separating the so formed vapors and non-volatile
residues.

5. The process of claim 4 wherein said gasoline range
hydrocarbon is catalytically cracked naphtha treated fo
a period of 0.5 minute.
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