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7 Claims.

The present invention is concerned with an
improved process for the segregation and re-
covery of high quality naturally occurring acidic
oxygen-containing compounds from oils contain-
ing the same. The invention is more particular-
ly concerned with the recovery of naturally oc-
eurring high molecular weight petroleum phenols
from petroleum oils containing the same. In ac-
cordance with the present process a petroleum oil
fraction comprising naturally - occurring high
molecular weight phenols is segregated from a
feed oil in an initial stage and then distilled
in a secondary stage in the presence of & high
molecular weight petroleum hydrocarben such as
a petroleum asphalt.

It is known in the ar{ that valuable acidic
oxygen-containing compounds such as naph-
thenic and phenolic type compounds are present
in mineral oils, particularly in petroleum oils
poiling in the lubricating oil, kerosene, heavy
naphtha, and heating oil boiling ranges especial-
ly in those oil fractions derived from aromatic
and naphthenic type crudes. These acidic
oxygen-containing compounds are usually high
molecular weight phenolic constituents having a
rather complex structure which are usually re-
covered from cracked petroleum naphtha dis-
tillates, heating oil stocks, and other feed oils
containing the same, by extraction operations
utilizing various solvents. In general, the feed
petroleum oil fraction containing these constitu-
ents, as for example a heating oil fraction, is
“treated with a strong agueous or alcoholic caustic
solution in order to form alkali metal phenolate
salts.
alkaline solution are separated from the oil and
handled in a manner to recover and purify the
segregated phenols. This is usually accomplished
by treating the aqueous alkaline sclution with a
solvent such as a petroleum ether or naphtha fo
remove the residual hydrocarbon constituents.

The solution of the salts is then usually treated
with carbeon dioxide or with a weak mineral acid
in a sufficient quantity to liberate the correspond-
ing phenols which are removed as a crude phenol
fraction. This crude phenol fraction contains
various impurities and possesses a distinctive
petroleum odor which in many cases prohibits
their use. This is particularly true when it is de-
sired to use the phenols for certain types of
resins, since it is essential that the phenols
which are to be utilized for this purpcse con-
tain less than 1% of oil and possess no cobjec-
tionable petroleum odor. It therefore has been

the practice to carefully distill.the crude phenol {

product under vacuum conditions adapted to re-
move a distilled phenolic product overhead and
to remove as a hottoms a hard pitch-like sub-
stance which comprised the undesirable. im-
purities and decomposed phenols. This methed

The alksli metal phenolate salts in the 3
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1 by means of line 7.

of purification of the relatively high molecular
weight phenols is undesirable in that the rela-
tively high molecular weight phenolic type com-
pounds are decomposed, resulting In an ap-
preciable loss in yields of these desirable con-
stituents. Furthermore, the decomposition of
some of the phenols materially increases the dif-
ficulties of producing a relatively pure phenolic
distillate product. :

I have now discovered a process by which crude
phenols secured in the manner described may be
readily and efficiently handled to produce a pure,
high-quality product without any appreciable loss
in yields of the desired phenols occcurring., In
accordance with my invention the crude phenols
are distilled in the presence cf a relatively high-
poiling, highf molecular weight petroleum oil
product, as for example a heavy asphalt. By
operating in this manner a maximum overhead
product is secured and a continuous distillation

operation may be carried out since the bottoms

remain in the fluid state and may readily be re-
moved from the still. . The process of my inven-
tion may be readily understood by reference to
the attached drawing illustrating modificaticns
of the same. :

For purposes of illustration it is assumed that
the phenol containing feed oil is a segregated
petroleum oil fraction boiling in the gas oil boil-
ing range. The feed oil is introduced into solvent
treating zone { by means of feed line 2.- It is also

assumed that the solvent comprises a strong

aquecus or alcohelic caustic sclution which is in-
troduced into solvent treating zcne § by means of
line 3. Operating conditions are adapted to re-
move the naturally occurring high molecular
weight phencls from the feed oil which is with-
drawn from solvent treating zone 1 by means of
line 4 and handled in any manner desirable. The
aqueous ‘solution of alkali metal phenoclates is
withdrawn from solvent treating zone | by means
of line 5 and preferably introduced into a sec-
ondary solvent treating zone § in which it is

_contacted with a secondary solvent, as for ex-

ample a petroleum ether or naphtha, which has
the ability to dissolve the residual feed oil hy-
drocarbon constituents. - For purposes of illus-
tration it is assumed that the secondary solvent
comprises a low hoiling petrcleum oil which is
introduced into solvent treating zone § by means
of line T and is withdrawn aleng with the residual
hydrocarbon constituents by means of line 8.
The alkali metal alcoholic snlution of vhenolates
is then passed into regeneration zone T by means
of line 8., in which the corresponding phencls
are regenerated from the phenclate s2lts bymeans
of carbon dicxide, which is intreduced into zone
The . spent solution is
withdrawn from zone 1 by means of line {{, while
the crude phencl fraction is withdrawn by means




2

of line {2 and passed into distillation zone (3.
Prior to introducing the crude fraction into dis-
tillation zone (3, it is mized with a relatively
high-boiling, high molecular weight, petroleum
fraction which for the purposes of illustration is
assumed to be a petroleum asphalt. This fraction
is introduced inte the crude phenol fraction by
means of line {4. Temperature and pressure
conditions are adjusted in distillation zone 13 to
remove overhead by means of line 15 high quality
petroleum cil phenols, and to remove as a bottoms
by means of line {6 a fiuid residue.

The process of the present invention may be
widely varied. The operation essentially com-
brises distilling cruds petroleum phenols in the
presenice of an added high molecular weight,
high-beiling petrcleum residue under conditions
in which the yield of overhead refined phenols is
increased and in which excessive polymerization

and decomposition of valuable crude phenols iz ¢

brevented. The process may be adapted for the
treatment of crude phensls secured from any
mineral oil by any conventional procedure. How-
ever, the operation is particularly adapted for

refining crude phenols secured from petroleum o;

oils, particularly relatively high molecular weight
crude phencls segregated from petroleum oils
boiling in the gas oil, heating oil and higher boil-
ing ranges.

A particularly desirable method for segregating
these naturally occurring phencls from bhenols
from phenol containing petroleum oils is to treat
the petroleum oil with a suitable alkali, as for
example scdium or potassium hydroxide or the

like, in order to form the alkali metal phenolates. 3

The neutralizing temperature employed is pref-
erably atmospherie, although other temperatures
may be utilized. The amount and concentra-
tion of the alkali used in the neutralization
stage will be sufficient to secure substantially
complete conversion of the phenols to the cor-
responding alkali metal phenolates. In general
it is preferred o use from 0.02 to 0.05 volume
of alkali solution per volume of phenol contain-
ing feed oil. Under these conditions the con-
centration of the alkali should preferably be in
the range from about 10% to 4909%. It is, how-
ever, to be understood that the concentration
and amount of alkali employed will depend upon
the concentration of the phenols in the phenol
centaining cil. It is necessary in order to se-
cure high yields of purified phenols that an
excess amount of alkali be employed in order
to prevent the hydrolysis of the alkali metal
phenclates to the corresponding phenols.

The solvent used to remove the residual con-
stituents of the feed oil from the alkali metal
phenolates may be any suitable solvent which
will dissolve these oil constituents. In general,
solvents of the class of lower boiling petroleum
hydrocarbons are employed, specific examples
of which are solvent naphtha and petroleum oils
boiling in the motor fuel boiling range. The
quantity of solvent used in the brimary alkali
metal phenolate treating stage will depend upon
the particular solvent being used and the
amount and character of the residual petroleum
oil constituents present. In general, it is pre-
ferred to use from about one-half to four vol-
umes of solvent per volume of alkali metal
rhenolate solution. The temperature and pres-
sure conditions employed in the solvent treating
stage likewise depend upon the particular solvent
used and the character of the residual oil being
separated from the alkali metal phenolates. In
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general, it is preferred to use atmospheric pres-
sure and a temperature in the range from about
80° F. to 120° I

The alkali metal phenolate solution is acidified
by treatment with any suitable acid, as for ex-
ample sulfuric acid, hydrochloric acid, and the
like. In general, it is preferred to regenerate
the corresponding phenols from the phenolate
salts by treatment with carbon dioxide and to
separate the liberated phenols from the spent
agueous solution.

Although the above described method of seg-
regrating -the crude phenol fraction from the
phenol containing petroleum oil is generally em-
ployed, it is to be understood that crude phenols
segregated by any suitable means may be like-
wise treated in accordance with the present
process. For example, the present operation is
particularly adapted for the refinement of rel-
atlvely high molecular weight phenols and naph-
thenic acids segregated from feed oils containing
the same by use of various adsorbents such as
various zeolites, bauxite, and the like.

The crude phenols, segregated in the manner
described, are blended prior to distilling the
same with a relatively high molecular weight
petrcleum hydrocarbon. In general, these ma-
terials should have a gravity in the range from
ahout 10.0 to about 15.0° A. P. I. and boil in the
range above about 220° C. at 10 mm. Hg (abso-
lute). A particularly desirable addition agent
comprises a heavy petrcleum asphalt having a
gravity of about 13.0 to about 14.0° A. P. I.

The amount of the addition agent added will
depend upon the character of the crude phenols
and the particular high molecular weight petro-
leum hydrocarbons added. In general the
amount of heavy petroleum oil added is in the
range from about 5% to about 30%, preferably
from about 15% to 25%.

In order to further:illustrate the present in-
vention, the following examples are given which
should not be construed as limiting the same
in any manner whatscever:

ExavPLE 1

Various crude petroleum phenol fractions were
distilled in a number of operations. The results
secured when employing a high molecular weight
petroleum oil as compared to operations in which
the petroleum oil was not employed are as fol-
lows: )

Crude phenol fraction distilled

Without added | With ad-
high boiling— idtion of
pet. as-
phalt
having
Pot. 0il A.P.1
gravity of
13.4°
Carrier. ... None Steam Steam
Final bottoms temp., °C____ _ 220 210 250
Absolute pressure, mm. Hg_________ 10 10 10
Percent petroleum asphalt added___|.________ | .. 20
Yield percent overhead__.__________ 70 81.4 86.8
Nature of bottoms...____.__________ Hard Hard Fluld
Pitch Pitch
Per cent unsaponifiable in overhead! 2.23 | 2.04

The unsaponifiabe (oil content) was determined by
saponifying the phenols using an excess of 20% sodium
hydroxide solution ; extracting the soap with petroleum
e‘gger and weighing the residue after evaporation of the
etaer,

What I claim as new and wish to protect by
Letters Patent is:

1. Process for the production of high quality
phenols from crude phenol fractions segregated
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from miinéral oils comprising distilling a feed
crude phenol fraction in the preserice of an
added high molecular weight petroleum asphalt
under conditions to remove overhead the refined
phenols and to remove as a fluld bottoms prod-
uct the added hydrocarbon and the impurities
present in the feed phenol fraction.

2, Process in accordance with claim 1 in which
said crude phenol fraction is segregated from a
petroleum oil and in which the added petroleum
asphalt comprises a petroleum asphalt having a
gravity in the range from about 10.0 to about
15.0° A. P. L.

3. Process in accordance with claim 1 in which
said feed phenol fraction comprises high molec-
ular weight naturally occurring phenols and in
which about 5.0 to about 30.0% of a petroleum
asphalt having a gravity in the range of about
10.0 to about 15.0° A, P. I is added.

4. Process for the segregation and recovery of
high quality phenols from petroleum oils con-
taining the same comprising treating a petroleum
feed oil with a caustic solution under conditions
to convert the phenols to corresponding alkali
metal phenolates, separating the alkali metal
phenolates from the treated feed oil, reextract-
ing the separated alkali metal phenolates with
a solvent having the ability to dissolve residual
feed oil constituents, separating the alkali metal
phenolates, liberating the phenols and distilling
the same in the presence of an added high molec-
ular weight petroleum asphalt having an A.P. I.
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gravity in the range from about 10° to about 15°,
under conditions to remove overhead the refined
phenols and to remove as a fluid bottoms prod-
uct the added hydrocarbon and the impurities
present in the feed phenol fraction. ‘

5. Process in accordance with claim 4 in which
the added high molecular weight petroleum
asphalt comprises a petroleum asphalt having a
gravity in the range from about 13° to aboub
14° A. P. T. : )

6. Process for the segregation and recovery of
high quality phenols from petroleum oils con-
taining the same comprising treating -a petroleum
feed oil with g zeolite under conditions to re-
move the phenols from the feed oil, removing
the treated oil and treating the zeolite to recover
the phenols therefrom, then distilling the crude
phenol fraction in the presence of an added high
molecular weight petroleum asphalt having an
A. P. I. gravity in the range from about 10° to
15°, under conditions to remove overhead the
refined phenols and to remove as a fluid bottoms
product the added hydrocarbon and the impuri-
ties present in the feed phenol fraction. '

7. Process in accordance with claim 6 in which
said feed phenol fraction comprises high molec-
ular weight naturally occurring phenols and in
which the added high molecular weight petro-
leum hydrocarbon comprises about 5.0 to about
30.0% of a petroleum asphalt having a gravity
in the range of about 10.0 to about 15.0° A. P. I,

ROBERT A. GERLICHER.




