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This application is'a contintation-in-part of
our copending application Serial Number 253 -
619, filed January 30, 1939,

This invention concerns the treatment of hy-
drocarbon distillates prior to sweetening with
copper compounds. More particularly, the proc-

' ess relates to the pretreatment and sweetening
of hydrocarbon distillates such as gasoline, kero-
sene, and the like, which may be obtained by the
primary distillation or cracking of crude petro-

" leum oil, shale oil, coal tar, etc., or fractions
thereof.

Practically all hydrocarbon distillates, and
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used, the process has the advantage that there is
little or no emuision formation, a condition

. which generally occurs during doctor sweetening
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particularly those of gasoline, naphtha, and kero- ‘

sene boiling range, require some form of refin-
ing treatment in order to make them of market-
able ‘quality. Among the methods which have
been used for treating such distillates is treat-
ment with sulfuric acid, various metal salts, ad-
sorbents, such as fuller’s earth, ete.

Auother method which has wide application
in the treatment of cracked products.particu-
larly, is the use of various inhibitors to prevent
or minimize the formation of color, gum, and
odor as well as loss in antiknock qualities of the
- product.

Regardless of the other treatments which may
be used it is usually necessary to subject light
hydrocarbon distillates to a sweetening step in
order to improve the odor thereof. A sweetéen-
ing process which has been widely used is the
so-called doctor or sodium plumbite method.
Another method particularly useful with
straight-run and natural gasolines is. the hypo-
chlorite sweetening method. Still another meth-~
od which has become increasingly important in
recent years is the copper-sweeténing proecess in-
volving the use of solutions or solid mixtures of
-various copper compounds It is with improve-
ments in this process that the present invention
.is concerned.

The advantages of the copper-sweetening
method over plumbite sweetening and other com-
mercially practiced processes, is that it ylelds,
in many cases, distillates of improved color and

. gum stability and, in the case of gasolines, supe-
rior octane number with and without added
tetraethyl lead. The ease of regeneration of the

reagent and operation of the plant are such as

to make the copper-sweetening process still more
advantageous in a great many instances. Vari-
ous methods such as the addition of air or oxygen
have been practiced whereby sweetening of the
distillate and regeneration of the reagent are
continuous. .
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and which results in loss of distillate and chemi-
cals. ..

Many hydrocarbon dlstulates following cop-
per sweetening contain minute quantities of cop-
per either dissolved or in suspension after the
sweetening reaction has been completed, As a’
result there is often a loss in color and gum sta-
bility of the sweetened distillate. Various meth-
ods have been proposed for removing the offend-
ing compounds and in the majority of cases such
methods are effective for restoring the color and
stability of the sweetened product. Among the .
compounds useful for this purpose are the heavy
metal sulfides, such as those of zinc, iron, lead,
etc., as well as the alkali metal and alka.line
earth-metal sulfides.

In one specific embodiment our invention com-

- prises treating petroleum distillates such as gaso-

line, naphtha, kerosene, etc., with a solution of a
hydrogen halide acid of 0.5-10% concentration,
separating the distillate, sweetening said distil-
late with a copper-sweetening reagent, and final-
1y treating said sweetened distillate with a sec-
ondary reagent to remove dissolved copper com-
pounds theréfrom.

In some cases copper-sweetening reagents, :
whether used in granular form or as aqueous s0-
lutions, become contaminated with highly-colored
tar-like material, which upon exposure to air be-

comes partially soluble in the distillate, so that -

a marked discoloration of not only the reagent
but the distillate as well results. These tar-like
substances become soluble in gasoline when con-
tacted with air, and since it is necessary-to sup-
plement the continuous addition of oxygen-con-
taining gas by blowing the copper-sweetening re-
agents with air at intervals in order to regener-
ate them, particularly when using solid reagents,
these highly-colored reaction products must be
removed. ' In practice this is done by washing the
solid reagent with straight-run or natural gaso-
line until a major portion of the coloring mate-
rials have been removed. This adds considerably
tc the cost of processing, and even so fails to
remove all .of the colored material from the

- sweetening reagent, and as a consequence a per-

manent discoloration of the main body of the dis-
tillate to be sweetened sometimes resuits. The .
contaminating materials likewise have a deleter-
ious effect on the susceptibility of gasolines to in-

hibitors, and tend to increase gum formation.
When solid granular reagents are 88 The fouling of the-reagent tends to be accumula-
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tive so that in some cases it eventually becomes
difficult or impossible to produce a satisfactory
product, and as a consequence the reagent must

" be- discarded while still active insofar as the
sweetening reaction itself is concerned.

When using solid granular sweetening reagents .

containing cupric halides it has been found that
there is a gradual decrease in the activity of the
sweetening reagent and that eventually this ac-
tivity is reduced to a point where further reac-
tivation is ineffective and the reagent must be
discarded. The reason for this loss in activity
has not been entirely explained but apparently
is related to the development of water-insoluble
copper compounds, which have little or no bene-

fit, insofar as sweetening activity is concerned, in |

the sweetening reagent. This, in turn, appears to
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be related in some fashion to a reduction in"’

halide ion content of the sweetening reagent.
We have found that the loss of sweetemng
activity, and the accompanying development of
water-insoluble cupric copper, as well as loss in
halide content, and the discoloration effects on
the reagent and distillate, can be minimized and
in some cases entirely eliminated by treating the
- distillate prior to the copper-sweetening step with
dilute solutions of hydrogen halides such as
hydrochloric acid. The acid used will depend on
the composition of the sweetening reagent. Thus,
hydrochloric acid will be used to pretreat gaso-
lines to be sweetened by reagents containing
chlorides of copper, while hydrobromic acid will
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be used for pretreating gasolines to be sweetened . -

by reagents containing bromides of copper. The
concentration of acid used is of the order of
0.5-10% and is preferably 1-5%. The distillate,
after pretreatment with the dilute acid, is sep-
arated by well-known methods. - Entrained or
suspended acid solution should be removed prior
to the sweetening step, but the distillate is not
neutralized. The treated distillate is then passed
through a bed of the copper-sweetening reagent
together with air or oxygen-containing gas. Aft-
‘er sweetening, the distillate is treated with a
secondary reagent such as zinc sulfide, for the re-
moval of dissolved copper compounds therefrom.
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in packed towers or other suitable types of con-
tactors wherein granular or powdered reagents
may be contacted with the distillate.

The following examples are given to illustrate
the practicability and usefulness of our process
but should not be construed as limiting the in-
vention to the exact conditions given therein.

Exgmple 1

A West Texas cracked gasoline was sweetened
by means of a mixture of copper sulfate, am-
monium chloride, and pumice, the mixture being
made in the ratio of 1:1:2 parts by weight of the
reagents in the order named. The gasoline was
mixed with air and passed over the reagent at a
temperature of 75° F. At intervals beginning at
approximately 1000 barrels of gasoline per ton of
reagent the flow of gasoline was interrupted and
the reagent was blown with air to regenerate it.
It was then washed with straight-run gasoline to
remove a portion of the highly-colored reaction
products and used again to sweeten the cracked
gasoline. As the treatment proceeded the inter-
vals between periods of blowing became shorter
until, after a total of approximately 10,000 bar-
rels per ton had been passed through the reagent,
a permanent discoloration of the gasoline oc-
curred and the interval at which regeneration
was necessary was reduced to approximately 250
barrels per ton.

After 11,500 barrels per ton had been passed
over the reagent it would no longer sweeten the
gasoline satisfactorily. Examination of the re-
agent showed that it was dark brown in color
and there was very little water-soluble cupric
copper present.

The reagent was replaced with a fresh mass.

~ The gasoline prior to sweetening was washed with
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Any suitable ‘copper-sweetening reagent com-
prising cupric halides may be used. For exam- '

ple, mixtures~of ammonium, sodium, potassium,
_ ‘caleium, ete., chlorides with copper sulfate, either
impregnated or admixed with a suitable carrier,
such as pumice, fire brick, fuller's earth, diato-
maceous earth, porcelain chips, etc., may be used.
The sweetening treatment is normally carried out
at & temperature of approximately 60-120° F. and
preferably of the order of 70-90° F. Contact with
the acid solution and treatment with the second-
ary reagent are also carried out in the same ‘tem-
. perature range. The secondary’ reagent may
suitably be a heavy metal sulfide such as zinc
sulfide, iron sulfide, lead sulfide, etc., or may com-

'60, mercaptan sulfur.
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prise solutions of alkali-metal or alkallne earth-. -

metal sulfides. When the heavy metal sulfides

are used such as, for example, zinc sulfide, the

reagent is deposited or otherwise dispersed on
suitable carriers such as pumice, fuller’s earth,
diatomaceous earth, etc. -If desired a slurry of
the secondary reagent can be used.

The apparatus in which the reactlon may be
~carried out is not a special feature of the present
" invention, but may comprise any suitable well-

known design of contactor for carrying out the
dilute acid treatment as well as the various steps
of the copper-sweetening treatment. Preferably

the copper-sweetening treatment is carried out !
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an aqueous solution of 1.5% hydrochloric acid.
The gasoline was allowed to settle and was passed
through a sand filter in order to remove any en-
trained acid solution.. The clear gasoline was
then passed over the'sweetening reagent as pre-
viously described. - It was found necessary to re-
generate the reagent at intervals of approximate-
1y 2000 barrels per ton, and after 12,000 barrels
per ton had been passed through the reagent no
decrease in activity could be observed. After
30,000 barrels per ton the reagent was still sub-
stantially as active as when first put into the
plant. Moreover, examination of the reagent
showed no discoloration and only a small amount
of water-insoluble cupric copper.

Example 2

A fraction of hydrocarbon distillate suitable
for use as a dry cleaner’s naphtha was sweet-
ened in the presence of air by the reagent mass
described in Example 1. This naphtha boiled in
the range of 300-400° F., and contained 0.04%
After a yield of approxi-
mately 3200 barrels per ton_the distillate could
no longer be sweetened by the reagent. Blowing

" with air had practically no effect and it was
‘necessary to discard the sweetening reagent en-

tirely. In this case there was no discoloration
of either the naphtha or the sweetening reagent.
About '759% of the cupric copper compounds Lres-
ent were water insoluble. »

The reagent was replaced and the op=ration
continued as before except that the naphtha was
given a preliminary wash with 1% by volume of
2.0% hydrochloric acid prior to the sweetening
step. After a yield of 6000 barrels per ton the

. reagent was as active as when first introduced
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into the plant. Analysis showed that there had
been substantially no loss in chloride content,
and ‘that there was very little insoluble cupric
copper formed. .

We claim as our invention:

1. A process for sweetening sour hydrocarbon
distillates which comprises treating the distillate
with an aqueous hydrogen halide solution, sepa-
rating the distillate from the solution and then
treating the same with a sweetening agent
containing combined copper and a combined
halogen. o

2. A process for sweetening sour hydrocarbon
distillates which comprises treating the distillate
with an aqueous hydrogen halide solution of a
concentration of the order of 0.5-10%, separating
the distillate from the solution and then treating
the same with a sweetening agent containing
combined copper and a combined halogen.

3. A process for sweetening sour hydrocarbon
distillates which comprises treating the distillate
with an aqueous hydrogen chloride solution, sep-
arating the distillate from the solution and then
treating the same with a sweetening agent con-
taining combined copper and combined chlorine.

4. A process for sweetening sour hydrocarbon
distillates which comprises treating the distillate
with an aqueous hydrogen chloride solution of a
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concentration of about 0.5-10%, separating the
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distillate from the solution and then treating the
same with a sweetening agent containing com-
bined copper and combined chlorine.

5. A process for sweetening sour hydrocarbon

(distillates which comprises treating the distiliate

with  an aqueous hydrogen halide solution, sepa-
rating the distillate from the solution and then
treating the same with a copper halide.

6. A process for sweetening sour hydrocarbon -
distillates which comprises treating the distillate
with an aqueous hydrogen chloride solution, sep-
arating the distillate from the solution and then
treating the same with a copper chloride.

7. A process for sweetening sour hydrocarbon
distillates which comprises treating the distillate
with an aqueous hydrogen chloride solution, sep-
arating the distillate from the solution and then
treating the same with a sweetening agent com-
prising copper sulfate and ammonium chloride.

8. A process for sweetening sour hydrocarbon
distillates which comprises treating the distillate
with an aqueous hydrogen chloride solution of a
concentration of about 0.5-10%, separating the
distillate from the solution and then treating the

‘same with a sweetening agent comprising copper

sulfate and ammonium chloride.
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