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_“This invention relates to the refining of petro-
lelim oils. More particularly the invention re-
Iates to the improvement of the odor of petroleum
oils which are substantially mercaptan free. Still

more partwularly, the 1nvent10n relates to the re-

moval of “West Texas odor” from petroleum oils.

Virtually all oils obtained by the distillation of
crude petroleum possess a sour. odor caused by
the presence of mercaptans In addition to this
sour odor, petroleum odors possess a character-
istic naphtha odor. Until the discovery of ‘the
very-high sulfur crudes, particularly West Texas
crudes, these two odors were the only problems
facing the petroleum refiner. West Texas crude,
and-in particular, the fraction from West Texas
crude boiling in the heater oil range, i. e. about
350° to about 575° F.; possesses a pungent odor
distinctly different from either the sour odor of
mercapta.ns or ‘the naphtha—type igdor normally
present in petroleum oils.
first noticed in -and is'most prominent in West
Texas crude, this particular odor has Pbeen desig-
nated as “West Texas odor™ or “W. T.-odor.”
The sour odor-of ‘mercaptans-can-be €liminated
by ‘any ohe of the numerous'sweetening processes;
these processes either physically remove the-mier-
captans from -the -oil ‘'or-chémically eonvert ‘the
mercaptans ‘to distlfides: which-possess-ian in-
offensive odor. The hiaphtha ‘édor ‘s “not’ con-
sidered as objectionablé by the-consumet of petro-
leum products. The West Texas odor isvery ob~
jectionable to the- consumlng public: and sales-of
heater oils from West- Texas ‘ciitde have bden
markedly affected by the presence of West Texas
odor.

" An‘objeet of this invention is ‘to ‘eliminste West
Texas odor from petroleum oils. Another object
is to eliminate West Texas ‘odor from- petroleL.m
oils'that are substantially mercaptan free. )

1 have discovered that the so=called West Texas
odor ‘charicteristic ‘of ‘certain high -sulfiir “crude
petroleum is caused By ‘saturated- cyclic-sulfur
compounds ‘wherein the- sulfur s present ‘Wwithin
the ring structure. “Furthérmore;” I have “dis-
covered that these West Texas ‘odot bodies corn-
bine with mercuric salts to form solid" o11-1ns01uble
complexes Wh1ch can ‘be 1ead11y separated from
the oil.
West Texas odor, with' an’effective amotmt of ‘a

mercuric salt, such as mercuric “chioride; ther~

curic acetate, mercuric ‘nitrate, etc., an oil can

be ‘obtained that has the ‘same odo‘r ‘as thedc-

ceptable -oils -from "Mid-Continent crude. .
--A~gour-oil can be-sweetehed by treatment thh

mercuric salts such as mercuric chloride;:asmer=:

Sinece this odor was ?
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captans Tesctto fo¥m geherally ihgeluble rmer-
captides. - ‘However, When §iveetenitig oils hoilihg
above the gasoline range, such as heater gil,
furhace oil, kerosene, ‘the 1mercuty reacts W1th

v

- hish mbplecular weight ‘mereaptans to foim '6il-

solitble “mereaptides. These oilisoluble ‘mercury
mercaptides remain in the sweet oil ahd véry:ad-
versely affect the color stability of :the sweet' 6il;
therefore, even though ‘the expense of sweetening
with mercury salts were to be disregarded, sweet-
ening of sour oils boiling above the gasoline:range
with mercliry salts is'not desirable.

The cyelic sulfides which eatise the West Texas
odor ‘afe ‘not affected by the usual Sweetenifig
processes: neither the mercaptan removal proc=
esses nor the mercaptan conversion brocesses.

In the usual mercaptan rémoval..protesses 1
include the  fellowing: -Fhe - caustic-metharnol
process Ffor the extraiction'of mereaptans. : The
socalled “solutizer processes whereiniithe mer-
captans are removed from-the sour oil by extrac-
tion with aqueous - alkali solution ‘containihg rrer=
captan solubility promoters such’.gs potassivm
isobutyric acid, phenolic compounds stch-as those

5 derived: by’ caustic” washing -from cracked -oils,

wood tars, ete.

In the usual mercaptan -conversion' processes I
include the following: The  so-called:cobper
chloridé swéetenihg process. The process Where«
in ‘the sour oil-is ‘contacted’ with:agueous alkall
at -clevated temperatures in-the presence of-air.
The Procéss Wharéin sour o6il is contacted With
agueous alkali at about 1002 F.in the presence of
an oxidation datalyst siich as copper sulfate in
the presence. of air. ~'The. process wherein the
sour oil is contacted with a very ‘small -amount
of alcohol, about 1%, and a concentrated aqueous
alkaline ‘solution in the presence of air. ~"The
conventional doctor process Wherein the .sour oil
is contacted with agueous sodium plumbite.

Mercaptans-can be’ removed frem: “sour- oil:by
sulfiirie ‘acid ‘or- phosphorie-acid tr eating i -a\/e‘
founid that a-sour’oil” contammg“West TEx: ,
bodies ‘can ‘be swestenied by-atid treating without
appreciable simultaneous improvement in'‘the
West Texas odor. Thus a West Texas-heater-oil
was trea.ted Wlth as much as 10 Tbs. of 98% sul—

mercially samsfactory improvement in West
Texas odor characteristic; this treatment is in
excess ‘of ‘the geid usage needed for produding a
sweet ‘oil. ‘However,an iticrease’in the aniount 'of
98% sulfuricacid:usage above 10-1bs: 3
fesulted in animprovementsin West: Texas odor
properties, vAn!éil equivalentstor M.+C, hieater:oil
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in odor quality was produced when the West
Texas heatber oil was treated with about 15 lbs. of
sulfuric aecid per barrel of oil. Thus I mean to
include among my “usual sweetening processes”
the treatment of a sour oil with sulfuric acid in
such amounts that a sweet oil is produced with
little or no improvement in West Texas odor.

The mercuric salt can be added to the West
Texas odor body containing substantially mer-
captan-free oil in various ways. For example, in
the form of mercuric salt-feed oil slurry; in the
form of a concentrated mercuric salt-water solu-
tion; in the form of a mercuric salt-alcohol solu-
tion, aqueous alcohol can also be used. The solid
mercuric salt can be dispersed info the feed oil
directly. I prefer to use a saturated agueous
solution of the mercuric salt.

Contacting can be carried out in any of the
numercus ways known to the art. Some of these
methods are agitation in a tank, injection of
the treating agent into a line and passing the
madterial through an orifice mixer or a eentrifugal
pump.

The mercuric salt-odor-body complex is a pasty
solid of very low solubility in oil. This solid
can be removed from the oil by a settling period
or by filtration.

I have found that, in order to obtain substan-
tially complete removal of the West Texas odor
bodies, it is necessary to add from about 1 mol
to about 3 mols of mecuric salt per mol of the
cyclic sulfide compound present in the oil. A
trace of the mercuric salt remains in the treated
oil even after prolonged settling. This trace of
mercuric salt can be removed from the oil by
washing with an aqueous sodium sulfide solu-
tion. However, this washing procedure may he
dispensed with if a metal deactivator is added to
the oil in order to counteract the deleterious
effect of the merecury on the color stability of
the oil. A suitable metal deactivator is N,N’
disalicylidine-1,2-diaminopropane. In general
between about 0.0002-0.01 wt. per cent of the
metal deactivator should be added. A preferred
amount is 2 1bs. per 1,000 barrels of oil, i. e.
about 0.001 wt. per cent.

The West Texas odor hodies removed by the
treatment of the West Texas oil with mercuric
chloride are liquids with an extremely disagree-
able odor and have the following characteristics:

ASTM distillation, °F_________________ 330565
Specific gravity. . _______________ 0.93
Refractive index, np20 ________________ 1.4886
Mol Wb —— 170
Ultimate analysis (weight per cent):

Carbon o ___ 69.3

Hydrogen — oo ___ 114

Sulfur .. 193
Hydrogen/carbon atomic ratio_________ 1.96

A study of these West Texas odor bodies indi-
cates that the structural formula for the indi-
vidual compounds falls into one of the types
listed below, where R can be either an alkyl
radical or hydrogen.

03-UF

ODOR EVALUATION PROCEDURE

The first step in the attack on the West Texas
odor problem was the development of a standard
odor evaluation (level) pracedure. A set of
standards was prepared as follows: A repre-
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sentative sample of a West Texas heater oil
which had been sweetened by the doctor process
was obtained. Various amounts of the standard
West Texas heater 0il were added to a medicinal
white oil (U. S. P. grade). It was found that a
small quantity of odoriferous oil added to a large
quantity of virtually odorless medicinal white
oil permitted fine distinctions to be made be-
tween different samples of oils containing West
Texas odor bodies. The West Texas odor value
and the composition of the standard are given
below:

Sweet West § Medicinal
‘West Texas Odor Value Texas Heater{ White Oil
0il (ml.) (ml.)
8.6 491.4
11.5 488.7
14.2 485.8
17.1 482.9
20.0 480.0
22.9 477.1
25.8 474.2
!

The odor evaluation procedure is as follows:
20 ml. of the unknown oil are added to 480 mi.
of the standard medicinal white oil. This di~-
luted unknown oil is then compared with the odor
standards by each of twelve sensitive and ex-
perienced individuals and assigned a West Texas
odor number by each of them. It has been found
that quite accurate reproducibility is obtainable.
The average of the twelve odor values is taken
as the West Texas odor value of the particular
unknown oil. After a little practice, the odor
panel can check an unknown within -=1 odor
number.

Run 1

An M. C. heater oil with a boiling range of
350° F. to 575° F. was doctor sweetened to pro-
duce a substantially mercaptan-free oil. This
sweet M. C. heater oil had a West Texas odor
number of 16 and is not objectionable in odor to
consumers. A 250 ml. portion of this oil was
contacted for 2 hours with 25 ml. of saturated
aqueous mercuric e¢hloride solution (about 7 grams
of mercuric chloride per 100 ml. of water). The
water layer was withdrawn and the freated oil
was washed with a sodium sulfide solution to
remove entrained mercuric chloride. The mer-
curic chloride treated oil had a West Texas odor
number of 16, showing no improvement with
mercuric chloride treatment.

Run 2

A West Texas heater oil of about 350 to 575°
F. boiling range was doctor sweetened to produce
a substantially mercaptan-free sweet 0il. The
sweet West Texas oil had a total sulfur content
of 0.70 wt. per cent and. a West Texas odor num-
ber of 36. A 250 ml. sample of this oil was
treated with mercuric chloride as shown in Bun
1. The treated oil had a West Texas odor num-
ber of 14, The loss of material in this treatment
was slightly less than 0.1 volume per cent. The
sulfur content of the West Texas odor-free sweet
oil was 0.68. Thus by removing only 0.1 volume
per cent of the feed oil, 2 heater oil having an
odor better than the generally acceptable M. C,
oil was obtained.

Run 3

The experiment of Run 2 was repeated using
aqueous mercuric chloride and a 30-minute con-
tact time. The treated oil had a West Texas odor
number of 16. :
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Run 4

A 250 ml. portion of doctor sweet West Texas
heater oil was treated with 25 ml. of a solution
of mercuric chloride in aqueous methanol; the
contacting time was 1% hour. The treated oil
from this run had a West Texas odor number of
15,

T have found that my process is not appreciably
affected by the temperature of contacting, I
prefer to operate at temperatures lower than
the decomposition temperature of the disulfides
present in the sweet oil, about 350 to 400° F. My
preferred operating temperature is at ambient
temperatures, i. e. between about 60 and about
100° F,

Briefly, my process comprises the treatment of
a petroleum oil which is substantially mercaptan-
free and contains West Texas odor bodies, with
a mercuric salt in an amount sufficient to produce
a final oil of the desired West Texas odor level,
separating the oil-insoluble odor-body-mercuric
salt complex from the freated oil and, if desired,
adding an effective amount of a metal deactiva-
tor to the treated oil.

Iclaim:

1. A combination process for the elimination
of mercaptans and cyclic-sulfides from a petro-
leum oil containing appreciable amounts of these
organic-sulfur compounds, which process com-
prises (1) treating said oil under conditions
wherein essentially only mercaptans are elimi-
nated from said oil, (2) contacting said treated
oil from (1) with a mercuric salt, in an amount
of between about 1 and about 3 mols per mol
of cyclic-sulfides in said treated oil, and (3) sepa-
rating an oil-insoluble mercury salt-cyclic~-sulfide
complex from an essentially cyclic-sulfide-free oil.

2. The process of claim 1 wherein said oil is a
high sulfur heater oil boiling between about 350°
and 650° F.

3. The process of claim 1 wherein said mer-
curic salt is mercuriec chloride.

4. A combination process for the removal of
odors from petroleum oils boiling between about
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350° and 650° F. caused by the presence of mer-
captans and cyclic-sulfides, which process com-
prises (1) doctor sweetening said oil to produce
a sweet oil containing cyclic-sulfides, (2) con~
tacting said sweet oil with an aqueous mercuric
salt solution in an amount of between about 1
and about 3 mols of salt per mol of cyclic sulfide
in said sweet oil, (3) separating a cyclic-sulfide
containing solid from an essentially cyclic-sul-
fide-free oil and (4) stabilizing the oil from (3)
by dissolving therein an effective amount of a
metal deactivator. '

5. A combination process for the removal of
odors from high sulfur petroleum oils boiling be-
tween about 350° and 650° F., which odors are
caused by the presence of mercaptans and cyclic-
sulfides, which process comprises (1) treating
said oil wtih about 10 lbs. of about 98% sulfuric
acid per barrel of said oil, (2) separating acid
sludge from treated oil, (3) contacting said
treated oil with aqueous alkali metal hydroxide
solution, (4) separating a sweet oil containing
cyclic-sulfides from aqueous solution, (56) con-
tacting said sweet oil with an aqueous mercuric
chloride solution containing between about 1 and
about 3 mols of mercuric chloride per mol of
cyclic-sulfide in said sweet oil, (6) separating a
eyclic-sulfide-free oil from a cyclic-sulfide con-
taining complex, and (7) adding an effective
amount of a metal deactivator to the oil of (6).

RUSSELL H. BROWN.
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