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This' invention' concerns” a° novel ‘process ~fori: -
producing “lubricating “oils ‘of particularly high::
quality. In accordarice  with' this “invention,”a - -
suitablé ‘petrolevm feed stoek-is subjected” to a.i :
catalytic “cracking operation -and -thereafter &
distillate boiling in the lubricating 'oil - boﬂmgl'f:
range-is separated ‘from the cracked:product: "
This ‘distillate: is'then dewaxed-and sibjected to: =«
a solveént extraction operation‘to provide g ‘paraf-<:
fini¢ lubricating 6il of remarkably high viscosity: 10
index.:

As isigénerilly’ known ‘an Amportant eriterion «
of a-lubricating oil reldtés to'the: viscosity ‘ehar-::
acteristics'of theToil. ~For"miany -applications;
temperatures at which“a lubricant must-be em-<:]
ployed ‘are 'several vhundred’ degfees  Fahirenheit =~
above temiperatures-existent prior to useof the
particular mechanism. Consequently; it becotnies:
a real problém to provide lubricating. oils having: -
the “proper viscosity' over:the “entire: 6perating’:20
temperatule range due’'to the decreasein vis<i
cosity ‘of &’ lubricating ‘eil 4s the: oil ‘becomes 17
heated: This ‘characteristic ‘of & lubricating’ oil -
is generally identified as the “‘viscositylindex™of '
the ‘il and esseritially’ provides”information as 20
to the changein viscosity of the oil over the terms ¢
perature range of 100:to* 210° F It 1s apparent

ploy- lubrlcatmg ‘oils” havmg the h1ghest possmles :
viscosity -index. _ 50
In geneéral, three types of chemiicil compounds
are to beé found in thelubricating oil fraction-of -
a crud€ petroleum: "'These types of cheftiical conizi
pourids ‘are parafinic; aromadtic, dnd fiaphthenic:
hydrocarbons. :It is'now: known that the paraf-
fini¢"hiydrocarbons have by far the highest vis-
cosity i indices, " Thus, ‘paraffinic " hydrocarbong .~ i
have viscosity. indices of dabout 125 -t6-180: ' Naph=

thenie and dromatic hydrocarbens” have mates "
rially:lower viscosity ‘indices and-materials ‘rich’ iy

in ring structures have viscosity:indices far below =
0. Because of this, paraffinic:type crude oils have
long’“been considered to be the ‘best source of
lubricatingoil. - However; truly: paraffinic ‘¢rude” -
oils are-unusual, ‘and more often, ‘erude oils’ are 4
of thé hrixed base type; containing a combination
of paraffinic, naphthenic and" aromatic ‘hydro--
carbons; all of which'are present*in substantial
proportions. -Exdmples of such’crude 0ils' are-
Panhandle, Louisiana,; Mississippi'afid Edst Texas 50
crude oils.’

Many efforts have been made to provide suit~
able‘processing methods for ‘producing’ high
quality; High viscosity index’ lubncatmg oils from -
such'mixed base crude oils.”

In particular, it has &6

HCL196-—14.42)+

2 =

been: found that by employmg solvent extraction

brocesses;’ lubricating” oils tay-he made’ more

" paraffini¢” by ‘the 'sélective  removal ‘of aromatic

compounds:: “However, the solvents which may be
employed: for* thlS general process; while being
highly " selective - for “the ‘removal of condensed
ring aromatic const1tuents ‘are less-selective for
removing - naphthenic Constituetits -and ‘'one or
two ring aromatic constituents.’ As a tesult, Tu-

bricating oils obtained by Solvent extraction proc-

essing are-characterized by containing large pro-
portions of naphthemc compounds- and -one or
two ring ‘aromatic compounds having“long side’
chains, thus lowering the'potential viscosity-index’
of the oil. -

In accordance ‘with this 1nvent10n Ineans have
now been found fot mcreasmg the viscosity index
of lubticating '6ils by not oily: selectively remov-
ing aromatic hydrocarbons but'also by selectively
removing naphthenic hydrocarbons,”-Thé end re- -
sult is a paraffinié¢ lubnea,tmg 0il containing only
minor proportions:of naphthemc and aromatic -
hydrocarbons and :having” viscosity “indices ap-
proaching those of paraffinic hydrocarbons or ap-
proaching the value of 125'or hlgher o

The process by which this‘'may be’ aecomplished'
depends‘upon ‘4’ combination ‘of treating steps. -
In a first step of the operation; a suitable feed
stock is subjected’ to'a catalytic: ‘eracking ‘opera<
tion. - The catalytic ‘eracking ‘operation is effec-

tive to substantially* ehmmate naphthenie hy-- -

drocarbons present in the raw feed stock.- There-

after, the products of the’ catalytic cracking: step -~

may be subjected ‘to solvent éxtraction operations
s0 as to selectively remove-the “aromaticcon-

© stituents.

The general nature of -this'process: may be weil
understood by referénce*to the ‘accompanying’

drawmg referred to in the followmg deSCl’lpuIOH o
of one eéxample by Whlch the requisite processing = -

may be conducted
Referrmg now ‘to the drawmg 111ustrat1ng the

“ entire mtegral process to be employed, numeral- - '
" { designates a’crude’ petroleum distillation zone. " -

A crude petroleum oil suchas a mixed base crude -
oil is introduced to distillation’ zone i through -
line 2. The distillation operation is conducted’ tor

permit removal of volatile fractions overhead:

throughline 3 and ‘of heavier boiling" products
such sas gasoline, ' kerosene “and - heating ~oils
through side’stream  withdrawals 4; 8 6 and so
on. The heav1er boiling’ fractions havmg initial

boiling ranges. of ftom 800 to 1100° F. and hizher
are withdrawn as a2 bottoms" product through:

line 1. It is particularly contemplatéd that in
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the practice of this invention, distillation zone
i be of such a nature as to provide a higher boil-
ing fraction boiling in the range of about 700 to
1100° F., preferably as obtained by vacuum dis-
tillation operations. This fraction is then con-
ducted to a catalytic cracking zone identified by
the rectangle 8. The cracking operation to be
conducted in zone 8 is of any desired type em-
ploying a catalyst such as modified natural or
synthetic clay or gel type catalysts. Examples
of these are montmorillonite clays, silica-alu-
mina, silica~-magnesia composites and other con-
ventional cracking catalysts. The operation may
be of a continuous or batch nature employing
fixed beds, moving beds, fluidized, or suspenscid
systems. The heat required for cracking may be
supplied as preheat of processed materials and/or
as the sensible heat of exothermically regenerated
catalyst or in any other conventional manner.
The cracking is carried out at temperatures of
about 800 to 1000° F. and pressures of about at-
mospheric to 25 p. 8. i. g. or higher in a manner
well known, The total cracked products are re-
moved from cracking zone 8 and are conducted to
& product fractionator 9. Fractionator 9 is op-
erated to remove lighter fractions of the cracked
products through overhead 10, side streams I[I,
12 and so on. A bottoms product is obtained from
fractionator 9 which may be removed through
line 14. In the event the cracking operation con-
ducted in zone 8 was of a fluidized nature, the
material withdrawn through line 14 will contain
a small percentage of catalyst particles carried
over from zone 8. In this case, it is necessary to
pass the product stream of line 14 to a settler {8
or otherwise to permit separation of the liquid
hydrocarbon product from the catalyst. Thus,
a clarified hydrocarbon siream is removed from
zone 15 through line 16. This stream is conven-
tionally designated as ‘“clarified cycle oil.” For
the purposes of this invention, the bottoms prod-
uct of fractionator 8 corresponding to the stream
of lines {4 or {6 boils in the range of about 700
to 1100°.

As the conduct of the process as described here~
tofore is generally well known to the art, no fur-
ther description of this phase of the process is
considered necessary. The stream of line (6
derived, as indicated, is then conducted to suit-
able dewaxing facilities identified by rectangle 17
in the drawing. The operation conducted in zone
{1 may be chosen from any of the conventional
dewaxing processes of a nature to reduce the
wax content of the hydrocarbon fraction treated
to any desired extent. In general, it is preferred
that a solvent dewaxing operation be employed.
For example, the hydrocarbon oil of line 16 may
be diltued with about 2 to 4 parts per volume
with a solvent such as propane or methyl ethyl
ketone. The mixture of hydrocarbon oil and sol-
vent is then heated sufficiently to secure the solu-
tion of all wax present. Thereafter, the mixture
of oil and solvent is cooled to a temperature of
about 25° F. to —10° F. so as to secure the crys-
tallization of the wax present. 'The chilled mix-
ture of oil, solvent and wax is then filtered to
eliminate this wax, permitting removal from zone
{7 through line 18 of a dewaxed hydrocarbon oil.

The dewaxed oil is then passed to a solvent
extraction zone 19 wherein the oil is subiscted
to contact with a solvent exerting a selective sol-
vent action towards aromatic constituents. It
should be noted that, as described, the oil is de-
waxed prior to solvent extraction. However, if
desired, the dewaxing operation may follow
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solvent extraction operation sc that, as will ke
seen, the raffinate of the solvent extraction on-
eration may be subjected to dewaxing.

As is well known, a variety of solvents may be
employed to secure the desired selective removal
of aromatic constituents. Thus, for example,
sulfur dioxide, phenol, furfural, nitrobenzene and
other solvents may be employed. While the con-
tacting of the solvent and oil may be conducted
in any desired contacting equipment of a batch or
continuous nature, countercurrent treating tech-
nique is preferably employed. In such a system,
the oil feed of line 18 is introduced to a counter-
current contacting tower 19 at a point near the
bottom thereof. Tower 19 is provided with pack-
ing, perforated plates or equivalents to secure ef-
fective liquid-liquid contacting. A solvent such
as phenol is introduced at an upper portion of
the tower as through line 20. The oil passes up-
wardly through the tower while the solvent passes
downwardly through the tower, permitting re-
moval from the bottom of the tower of what is
known as an extract phase through line 21. The
extract phase will consist principally of the sol-
vent such as phenol together with the constitu-
énts selectively extracted from the oil consisting
principally of aromatic hydrocarbons. The nis-
terial withdrawn from the top of tower 18 through
line 22 is known as the raffinate phase and con-
sists principally of the initial oil feed minus the
aromatic constituents originally present in the
feed, admixed with small proportions of the sol-
vent. employed during the contacting. The raf-
finate is preferably passed to a final distillation
zone 23 wherein residual solvent is driven over-
head through line 24 while the final lubricating
oil product is removed as a bottoms product
through line 25.

As described, the process of this invention,
preferably necessitates the segregation of a erude
petroleum oil into a heavy boiling fraction boil-
ing in the range of about 700-1100° F. This frac-
tion is then subjected to a catalytic cracking op-
eration operative to substantially eliminate naph-
thenic hydrocarbons from the fraction. The
cracked products are then fractionated to pro-
vide a clear oil boiling in the range of about 700--
1100° F. This oil is then subjected to processing
effective to selectively remove the aromatic con-
stituents present in the oil. As indicated, this
processing preferably entails contacting of the
oil with a solvent selective for aromatic hydro-
carbons. However, it is within the scope of this
invention to employ equivalent operations such
as contact with an adsorbent such as silica gel
which is also suitable for selectively removing
aromatic hydrocarbons. Either before or affer
the selective removal of the aromatic hydrocar-
bons, the oil is to be subjected to a dewaxing op-
eration so as to eliminate a material quantity of
the wax present in the oil.

As a specific example of the operation and
utility of this invention, a gas oil was subjected
to o Auidized catalytic cracking operation. The
gas oil boiled in the range of about 650-1100° P
and was derived from a mixture of West Texas
and similar types of crude oil. The products of
the catalytic cracking operation were {frac-
tionated and treated to provide a clarified oil
boiling in the range of 700-1100° F. This clari-
fied oil was then subjected to contact with a
selective solvent consisting of phenol containing
7% of water as a solvent modifier. Contact was
carried out in a contacting tower providing 7
extraction stages while injecting 2.8% of water
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at ‘the *Hottom <6f 'the tower. A 1809 “treat of
solvent, based con feed, “was employed. Data as
to this operation is provided in Table I below:

"Preriol e%traction -of - catilytic cucle s§fock 1
[166% freat, 140 to 195° . 7795 H Y T phiendl 2.9, I%zb intjection, 7
stao

. .

“extraction-stages,- 1 H 0 injél

stage

Refitidte
Feed _
Waxy | pewaxed
topped ) % hed
to 7000 | tOPDEC
Yield on feed, vol. perecent..___._____. 100 31.0 22
Inspections:
Gravity, *APL___ . ___________. 9.7 3.7 52,1
Vis. at 100° F., 88U | 2208 2117 162
Vis. at 210° 9, SSU 43.6 42.2 44. 4
Vis. index. .. ______. 24 137 106
Flasho. . ... .. 340 415 430
Pour ... ... -85 ~+-110 415

I Clarified oil from a catalytic cracking operation.

2 By extrapolation from viscosity at 210° F. and 150° I,

Referring to Table I, it will be noted that
inspections of the feed and the rafinate obtained
from the phenol extraction are given. In addi-
tion, data is presented as to the nature of the
raffinate after having been dewaxed in s ketone
dewaxing operation reducing the rafinate to a
pour point of about 0°. It is to ke understood
that as indicated in the table, the raffinate was
fractionated so as to secure the fraction boiling
in the lubricating oil boiling range of about 700
to 1100° .

It will be observed that the final dewaxed
raflinate product consisted of a Iubricating oil
having a viscosity index of 106, indicating that
the process as conducted was operative to pro-
vide a high viscosity index lubricating oil.

In this example, the initial gas cil, subjected
to eracking, had a content of about 26% aro-
matics, 25% naphthenes, and 49% paraTnic
compounds. After cracking, the clarified oil was
found to contain 67% aromatic compounds and
33% non-aromatic compounds, more than 85%
of the non-aromatic compounds being parafinic
in nature.
tion of naphthenic compounds achieved by the
catalytic cracking., Finally, after the solvent
contacting, the rafiinate was again analyzed and
it was found that the aromatie content had been
reduced to about 12%, while the non-arcmatic
content was 88%. Two points of particular note
are 0 be made from this data. First, the phenol
extraction operation provided a yield of final
lubricating oil of about 67% based on the non-
aromatic content of the oil subjected to phenol
extraction. Secondly, the phenol extraction con-
ducted was not carried out to the extent of com-
plete aromatic removal so that by 2 somewhat
more severe extraction operation, greater aro-
matic removal could have been achieved Pro-
viding 2 higher viscosity index product. 'This
was demonstrated by segregating the non-aro-
matic portion of the raffinate by silica gel treat-
ment, after which it was determined that this
portion had a viscosity index of 119.

As a further example te bring out the advan-
tages of the process of this invention, the follow-
ing considerations are presented.

An ordinary high boiling gas oil, boiling in the
range of about 700 to 1100° ¥., may contain ahout
23% aromatic hydrocarbons, and 20% naph-
thenic hydrocarbons. Such an oil has a vis.
cosity index of only about 65 and would not he
considered a good feed material to be subjected
to processing for the production of high viscosity

This shows the substantial elimina- -
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libfisating olls. "To-dermonstrate tHis, -on ‘Phensl
tredting a-gds oil of ‘this'type gt 150° . ‘employ=
ingphenolicontaining g9, «6f water, Injecting 3%
af water ‘irito ‘the final sstage, ‘and “conduciing
thie ‘contacting ‘in :a ‘tower coritditiing ‘four ‘theo-
retical ‘contacting stages, the following wesilts
ey 'be gecired:

Pereent treat.._.. . ____ ... ...\ _____ 100 | 200 300
Yield, vol. percent_____._________ 100 76 67 61
V. L (undewaxed) .. __.__..___.__._______ 65 951 105 110

Referring to this table, it should be noted that
the viscosity indexes given are for the undewaxed
phenol treated raffinate. Depending upon the
wax content of the treated raffinate, dewaxing
would lower the reported viscosity indexes by
10 to 30 units. It is apparent from this data that
phenol treating of such a gas oil would not be
attractive for the production of high quality
lubricating oil. This is particularly true since a
phenol treat of about 200% is the maximum
percent treat employed in practical commercial
operations.

By contrast, however, if the gas oil referred to
is subjected to the process of this invention,
necessitating the catalytic cracking of this oil and
the fractionation of the portion boiling in the
range of 700 to 1100° F., the following phenol
treating results may be obtained, employing the
conditions of the preceding example:

Percent treat 100
! 51

129

200
47
140

300
41

ield
V.1 148

It will be noted from this table that in phenol
treating the catalytically cracked gas oil a much
higher viscosity index product may be achieved,
In this case only a 50 or 60% pheno] treat is re-
quired to produce a lubricating oil having a vis-
cosity index of 110 contrasted to the 300% treat
required in processing the virgin gas oil. 'In addi-
tion to this a somewhat better yield is obtained.
In view of the fact that much of the cost of a
commercial plant depends upon the extent treat
applied, large savings in phenol treatment to
achieve a given quality lubricating oil is thus
possible.

‘What is claimed is:

1. The process of producing a lubricating oil
comprising the steps of: catalytically cracking a
gas oil feed stock boiling in the range of about
650° to 1100° F, fractionating an oil fraction from
the cracked products hoiling in the range of about
700° to 1100° ¥., and thereafter contacting said
fraction with a selective solvent for aromatic
compounds to remove aromatic compounds from
the said fraction, said process including the step
of dewaxing the said fraction after the catalytic
cracking step, whereby a high viscosity index
lubricating oil is obtained.

2. The process defined by claim 1 in which the

5 sald fraction after treatment with the said selec-

tive solvent for aromatic compounds is treated.
with silica gel.

3. The process defined by claim 1 in which the
said gas oil contains substantial portions of aro-
matic, naphthenie, and paraffinic hydrocarbons.

4. The process for producing a high viscosity
index lubricating oil from g gas oil feed stock
containing substantial portions of aromatie,
naphthenic and paraffinic hydrocarbons and boil-
ing in the range of about 650 to 1100° F., com-
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prising the steps of catalytically cracking the said
gas oil, segregating a clarified oil from the said
eracking operation having a boiling range of
about 700 to 1100° F., and thereafter contacting
said clarified oil with about 50 to 400 volume per-
cent of phenol, said process including the step
of dewaxing the clarified oil, whereby aromatic
hydrocarbons are selectively removed and a high
viscosity index lubricating oil is obtained.
FORREST H. BLANDING.
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