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This invention relates tothe treatment of crude
petroleum and particularly to an effective pro-
cedure for fixing certain sulfur compounds which
are present in crude petroleum to prevent for-
mation of deleterious sulfur compounds in the
products of -distillation thereof.

It is well known that most -crude petroleums
contain sulfur, some of which may be present
as hydrogen sulfide, the remainder being in the
form of complex compounds, the exact natures of
which are not known, When such crudes are
distilled, reactions occur which result in the for-
mation of mercaptans and disulfides. These lat-
ter compounds are not generally found in crude
petroleums.

Hydrogen sulfide when present is best removed
by well known methods such as the use of an
alkaline wash, The present invention is not
directed to the elimination of hydrogen sulfide
which, if present in any substantial amount,
should be eliminated prior to application of the
method as hereinafter described.

It is the object of the invention to provide a
simple and commercially practical procedure for

the treatment of crude petroleum to stabilize or:

otherwise modify sulfur compounds other than
hydrogen sulfide which may be present so that
upon distillation of the crude the sulfur com-~

pounds do not decompose or react to produce
mercaptans, disulfides or other deleterious sulfur: *

compounds in the distillates,
Other objects and advantages of the invention
will be apparent as it is better understood by ref-

erence to the following specification, in which the

prefered procedure is set forth.

I have discovered that crude petroleums con-
taining sulfur compounds other than hydrogen
sulfide can be successfully treated to avoid the
formation of deleterious sulfur compounds such
as mercaptans and disulfides in the distillates by
adding to the crude petroleum relatively small
amounts of oil scluble cupric compounds such 2as

upric naphthenate, resinate, oleate, stearate,
tallate and abietate and the like or mixtures
thereof as treating agents. As hereinbefore in-
dicated, hydrogen sulfide, if present, should be
removed by an alkaline wash or otherwise before
adding the treating agent. After such addition
of the treating agent, the crude petroleum con-

taining sulfur in forms other than hydrogen sul-

fide can be subjected to distillation in the usual
manner, gnd the distillates will be found to he
substantially free from hydrogen sulfide, mercap-
tans, disulfides and other deleterious sulfur com-
pounds which otherwise would be present.
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The treating agents may he added directly to
the crude petroleum treated. However, control is
effected more readily by first dissolving the treat-
ing agent in a solvent such as naphtha, gasoline,
kerosene, gas oil, white oil or the like. The solu-
tion of the treating agent can then conveniently
be added continuously to a stream of crude pe-
roleum in the desired proportions by means of
o proportioning pump or other equivalent appa-
ratus.

The treating agent may be added to the crude
petroleum at atmospheric temperature. Subse-
quent heating is limited to the temperature re-
quired to effect the desired distillation of the
petroleum. Excessive temperatures are not ad-
vantageous, and distillation temperatures below
300° C. are preferably employed. The invention
does not contemplate the conversion of sulfur
compounds to copper sulfide. The high tempera-
ture required to effect this reaction should not
be employed.

An important and totally unexpected advan-
tage of the procedure as described is that in many
cases a very low molecular percentage of copper
will fix the sulfur compounds in a crude petro-
leum. It has long been known that to eliminate
mercaptans, ete., from distillates it is neces-
sary to use about one atom of copper for each
atom of sulfur. Also, when sulfur compounds are
reacted at high temperature with copper com-
pounds to form copper sulfide, it is necessary to
have one atom of copper for reaction with each
atom of sulfur, Since the atomic weight of sul-
fur is about one-half that of copper, it has been
necessary in the treatment of distiliates to use
an amount of copper equal to approximately twice
the weight of the sulfur present. In the treat-
ment of crude petroleum in accordance with the
present invention, I have found it to be possible
in many cases to prevent the occurrence of mer-
captans and disulfides in the distillates by the
use of an amount of copper equal to only about
2.6% by weight of the sulfur present in the crude.
It is to be understood, however, that all crudes
are not amenable to such treatment with the
small proportion of copper mentioned. The var-
iation in the amount of copper required is doubt-
less dependent upon the type of sulfur compound
as well as the amount thereof. In each case, the
minimum amount of copper compound may be
determined by small scale tests. In general, the
amount required is considerably less than the
atomic equivalent of the sulfur present in the
crude petroleum.
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The following samples will serve to illustrate
the preferred procedure:

Example I

504 grams of crude petroleum containing 0.3%
by weight total sulfur were placed in a suitable
distilling flask with a solution of cupric naph-
thenate in Nujol containing the equivalent of
0.053 gram of copper. This weight of copper was
3.5% of the sulfur in the crude petroleum. The
mixture was heated and distilled in the usual
manner, The distillate was collected in two frac-
tions having end point temperatures comparable
to those of gasoline and kerosene. Each fraction
was tested qualitatively for the presence of hy-
drogen sulfide, mercaptans and disulfides. The
first fraction, boiling point 38-190° C., and the
second fraction, boiling point 190-240° C., were
both free from hydrogen sulfide, mercaptans and
disulfides.

Ezxamople 1

500 grams of another crude petroleum contain-
ing 2.28% by weight total sulfur and a solution of
cupric naphthenate in Nujol containing the eqiv-
alent of 2.85 grams of copper were distilled sim-
ilarly. The weight of copper used here was 25%
of the weight of sulfur present in the crude pe-
troleum. The first fraction, boiling point 42-190°
C., contained no hydrogen sulfide, mercaptans or
disulfides. The second fraction, boiling point
190-220° C., contained no mercaptans or disul-
fides, but traces of hydrogen sulfide were present.

Both of the crude oils mentioned were also dis-
tilled without the addition of any treating agent.
Distillates at the temperatures mentioned in the
preceding example contained hydrogen sulfide,
mercaptans and disulfides. It is evident, there-
fore, that the treatment of the crude petroleum

-in the manner specified stabilized or otherwise
modified the sulfur present therein so that upon
distillation it was not carried over into the dis-
tillates in the forms in which sulfur usually ap-
pears therein. It is also evident from the ex-
amples that less than atomic ratios of copper
are required in the treatment of crude petroleum
in order to eliminate the undesirable sulfur com-
pounds in the distillates.

Various changes may be made in the details of
procedure and in the proportions of the treating
agents employed without departing from the in-
vention or sacrificing the advantages thereof.

Iclaim:

1. Amethod of treating sulfur-containing crude
petroleum to prevent formation of deleterious sul-

fur compounds in distillates subsequently ob-.

tained therefrom, which comprises adding to the
sulfur-containing crude petroleum an oil-soluble
cupric compound in amount such that the cop~
per content thereof is less than the atomic
equivalent of the sulfur present in the crude pe-
troleum to which the cupric compound has been
added, and heating the crude petroleum contain-
ing the cupric compound to temperatures neces-
.sary to effect distillation of volatile fractions, but
below that temperature at which substantial
conversion of the sulfur compounds to copper sul-
fide will take place,

2. The method of treating sulfur-containing
crude petroleumn to prevent formation of dele-
terious sulfur compounds in distillates subse-
quently obtained therefrom, which comprises ad-
ding to the sulfur-containing crude petroleum an
.oil-soluble cupric compound in amount such that
_the copper content thereof is between about 3.5%
and 25% of the weight of the sulfur present in
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the crude petroleum to which the cupric com-
pound has been added and heating the crude pe-
troleum containing the cupric compound to tem-
peratures necessary to effect distillation of vola-
tile fractions but below that temperature at which
any substantial amounts of copper sulfide will be
formed.

3. The method of treating sulfur-containing
crude petroleum to prevent formation of delete-
rious sulfur compounds in distillates subsequently
obtained therefrom, which comprises adding to
the sulfur-containing crude petroleum an oil-sol-
uble cupric compound in amount such that the
copper content thereof is between about 3.5% and
259% of the weight of the sulfur present in the
crude petroleum to which the cupric compound
has been added and heating the crude petroleum
containing the cupric compound to temperatures
below about 300° C. to effect distillation of vola-
tile fractions whereby any substantial formation
of copper sulfide is avoided.

4. The method of treating crude petroleum con-
taining sulfur compounds other than hydrogen
sulfide to prevent formation of deleterious sulfur
compounds in distillates subsequently obtained
therefrom, which comprises adding to the sulfur-
containing crude petroleum an oil-soluble cupric
compound in amount such that the copper con-
tent thereof is less than the atomic equivalent of
the sulfur present in the crude petroleum to which
the cupric compound has been added and heating
the crude petroleum containing the cupric com-
pound to temperatures below about 300° C. to
effect distillation of volatile fractions, whereby
any substantial formation of copper sulfide is
avoided.

5. The method of treating crude petroleum
containing - sulfur compounds to prevent the
formation of deleterious sulfur compounds in
distillates subsequently obtained therefrom, which
comprises- eliminating hydrogen sulfide from the
crude petroleum, adding to the sulfur-containing
crude petroleum an oil-soluble cupric compound
in amount such that the copper content thereof
is less than the atomic equivalent of the sulfur
present in the crude petroleum to which the cupric
compound has been added and heating the crude
petroleum containing the cupric compound to
temperatures below about 300° C. and below that
temperature at which an appreciable amount of
copper sulfide will be formed, to effect distilla-
tion of volatile fractions.

6. In a method of treating sulfur-containing
crude petroleum substantially free of hydrogen
sulfide to prevent the formation of deleterious
sulfur compounds in distillates subsequently ob-
tained therefrom, which comprises adding to the
sulfur-containing crude petroleum cupric naph-
thenate in amount such that the copper con-
tent thereof is less than the atomic equivalent of
the sulfur present in the crude petroleum to which
the cupric naphthenate has been added and heat-
ing the crude petroleum containing the cupric
naphthenate to temperatures necessary to effect
distillation of volatile fractions, but below that
temperature at which an appreciable amount of
copper sulfide will be formed.

7. The method of freating sulfur-containing
crude petroleum substantially free of hydrogen
sulfide to prevent the formation of deleterious
sulfur compounds in the distillates subsequently
obtained therefrom as set forth in claim 6 In
which the cupric compound added to the crude
oil is cupric resinate.

8. The method of. treating sulfur-containing
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crude petroleum substantially free of hydrogen
sulfide to prevent the formation of deleterious
sulfur compounds in the distillates subsequently
obtained therefrom as set forth in claim 6 in
which the cupric compound to be added to the
crude oil is cupric oleate.

9. In the trestment of sulfur-containing crude
petroleum in which an oil-soluble cupric com-
pound is added to the crude petroleum and the
crude petroleum with the added cupric com-
pound is distilled to obtain volatile fractions;
the improvement in which the amount of the
cupric compound in the crude petroleum during
the distillation is less than the atomic equivalent
of the sulfur present and the temperature of the
distillate is maintained below that at which sub-
stantial conversion of sulfur to copper sulfide will
take place.

10. In the treatment of sulfur-containing crude
petroleum in which an oil-soluble cupric com-
pound is added to the crude petroleum and the
crude petroleum with the added cupric compound
is distilled to obtain volatile fractions; the im-
provement in which the amount of the cupric
compound in the crude petroleum during the dis-
tillation is less than the atomic equivalent of the
sulfur present and the temperature of the distil-
late is maintained below about 300° C., whereby
substantial conversion of sulfur to copper sulfide
is avoided.

11, In the Treatment of sulfur~containing crude
petroleum in which an oil-soluble cupric com-
pound is added to the crude petroleum and the
crude petroleum with the added cupric compound
is distilled to obtain volatile fractions; the im-
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provement in which the amount of the cupric
compound in the crude petroleum during the dis-
tillation is between about 3.5% and 25% of the
atomic equivalent of the sulfur present and the
temperature of the distillate is maintained below
about 300° C., whereby substantial conversion of
sulfur to copper sulfide is avoided.

12, In the treatment of sulfur-containing crude
petroleum substantially free of hydrogen sulfide
in which an oil-soluble cupric compound is added
to the crude petroleum and the crude petroleum
with the added cupric compound is distilled to
obtain volatile fractions; the improvement in
which the amount of the cupric compound in the
crude petroleum during the distillation is be-
tween about 3.5% and 25% of the atomic equiva-
lent of the sulfur present and the temperature of
the distillate is maintained below about 300° C.,
whereby substantial conversion of sulfur to cop-
per sulfide is avoided.
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