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1. 

3,790,472 
HYDROCRACKING PROCESS FOR PRODUCING 

LUBRICATING OLS 
Robert J. White, Pinole, Calif., assignor to Chevron 

Research Company, San Francisco, Calif. 
Continuation-in-part of application Ser. No. 260,933, June 

8, 1972, which is a continuation-in-part of application 
Ser. No. 34,370, May 4, 1970, which in turn is a con 
tinuation-in-part of application Ser. No. 800,896, Feb. 
20, 1969, all now abandoned. This application May 
24, 1973, Ser. No. 363,778 

Int. C. C01b 33/28; C10g 13/02, 13/14 
U.S. C. 208-111 9 Claims 

ABSTRACT OF THE DISCLOSURE 
A process for producing lubricating oils which com 

prises hydrocracking in a hydrocracking zone at a tem 
perature of 500 to 850 F. and a per-pass conversion of 
20 to 90 volume percent a hydrocarbon feedstock con 
taining a substantial amount of materials boiling above 
700 F., in the presence of a hydrocracking catalyst com 
prising at least one hydrogenating component and a crys 
talline zeolitic molecular sieve cracking component Se 
lected from zeolite A, faujasite, zeolite X and zeolite Y, 
and further selected from components substantially in the 
decationized, ammonium or hydrogen form, and recov 
ering from the hydrocracking zone a plurality of lubricat 
ing oil fractions boiling above 700 F. and having V.I.'s 
in the range of 90 to 120 and a V.I. spread of 10 units or 
less. 

RELATED APPLICATIONS 
This application is a continuation-in-part of U.S. ap 

plication Ser. No. 260,933, filed June 8, 1972, which in 
turn is a continuation-in-part of U.S. application Ser. No. 
34,370, filed May 4, 1970, which in turn is a continuation 
in-part of U.S. application Ser. No. 800,896, filed Feb. 20, 
1969, all now abandoned. 

INTRODUCTION 
This application relates to catalytic hydrocracking of 

petroleum distiliates and solvent-deasphalted residua, to 
produce lubricating oils. 

PRIOR ART 
In recent years, hydroprocessing has been investigated 

as a means for producing lubricating oils. Two main types 
of hydroprocessing have been considered; hydrocracking 
and hydrogenation. Hydrogenation generally has been 
used as a finishing step in lubricating oil manufacture. 
Relatively mild hydrogenation conditions are used to treat 
raw oils, for example straight-run oils or oils from a 
solvent extraction process. A typical process is disclosed 
in U.S. Pat. 2,967,144, which is directed to hydrogenation 
to improve oxidation stability of a lubricating oil. Hy 
drocracking, which has been considerably less prominent 
in the lubricating oil production area, has been used pri 
marily to produce certain specific types of lubricating oils. 
A typical single-stage process is disclosed in U.S. Pat. 
2,960,458. Occasionally hydrogenation is used to upgrade 
lubricating oils produced by hydrocracking, as disclosed 
in U.S. Pats. 2,779,713, 2,787,582 and 2,917,448. 

Until now, the hydrocracking catalysts used to produce 
lubricating oils, as opposed to merely dewaxing lubricat 
ing oils, have not contained a crystalline zeolitic molecu 
lar sieve cracking component. It has been thought that 
the utility of such catalysts did not extend to production 
of lubricating oils, and such catalysts were used primarily 
to produce gasoline and jet fuels, with diesel fuels being 
an occasional by-product. This has been understandable, 
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in view of the unusually high cracking activity of the 
crystalline zeolitic molecular sieve component. Until now 
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it would not have been expected that such catalysts were 
appropriate for lubricating oil production by hydrocrack 
ing. It has now been found that a lubricating oil product 
slate can be produced by hydrocracking, using a catalyst 
containing a cracking component selected from certain 
crystalline zeolitic molecular sieves, that is superior to 
the lubricating oil product slate obtainable with many 
of the conventional hydrocracking catalysts for produc 
ing lubricating oils. Contrary to certain lube oil dewaxing 
processes wherein waxy paraffins are hydrocracked very 
selectively to light gases, with little or no hydrocracking 
of other feed components and little or no other hydro 
cracked products, in the presently claimed process a full 
spectrum of hydrocracked products lighter than the feed 
is produced, including a plurality of lube oil products 
boiling above 700 F. and having V.I.'s in the range 90 
to 120 and a V.I. spread of 10 units or less. 

VISCOSITY AND WISCOSITY INDEX 
Viscosity of a lubricating oil refers generally to its 

thickness at a given temperature. Viscosity index, or V.I., 
is a measure of the rate of change of viscosity of the oil 
with a change in temperature. If a first oil evidences a 
smaller viscosity change with a given change in tempera 
ture than does a second oil, the first oil has a higher V.I. 
This is important, for example, in cases in which it is 
required that an oil thin out to a minimum extent at a 
high operating temperature, and that it does not become 
too viscous at a low temperature. Oils that meet such 
requirements are called high-V.I. oils, and are premium 
oils. The best light oils are those with V.I.'s of at least 
100, and the best heavy oils are those with V.I.'s of at 
least 95. 

Heretofore, hydrocracking to produce lubricating oils 
has been effective in the simultaneous production of lu 
bricating oils of different boiling ranges and viscosities, 
for example heavy oils and lighter oils with markedly 
different viscosities. However, the different oils have in 
many cases also had substantially different viscosity in 
dices, i.e., there has been a substantial V.I. spread among 
the oils of different viscosities. 

DRAWING 

The present invention will best be understood, and fur 
ther advantages thereof will be apparent, from the follow 
ing detailed description when read in connection with the 
accompanying drawing. 
The accompany drawing is a diagrammatic illustration 

of apparatus and flow paths suitable for carrying out the 
process of the invention. 

STATEMENT OF INVENTION 

In accordance with the present invention there is pro 
vided a process for producing lubricating oils which com 
prises hydrocracking a hydrocarbon feedstock containing 
a substantial amount of materials boiling above 700 F. 
in a hydrocracking zone under hydrocracking conditions, 
including a temperature in the range of 500 to 850 F. 
and a per-pass conversion of 20 to 90 volume percent of 
said feedstock to products boiling below the initial boil 
ing point of said feedstock, in the presence of a hydro 
cracking catalyst comprising at least one hydrogenating 
component and a crystalline zeolitic molecular sieve crack 
ing component selected from zeolite A, faujasite, zeolite 
X and zeolite Y, and further selected from components 
substantially in the decationized, ammonium or hydrogen 
form, and recovering from said hydrocracking zone a 
plurality of lubricating oil fractions boiling above 700 F. 
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and having V.I.'s in the range 90 to 120, and having a 
V.I. spread of 10 units or less. 
These lubricating oil fractions may be further treated, 

if desired, by being subjected to one or more treatments 
selected from catalytic dewaxing, acid treating generally, 
HF treating, and treating with dimethyl formamide, di 
methyl sulfoxide or sulfolane, to produce a finished lubri 
cating. oil. 

Said hydrocracking may be accomplished at hydro 
cracking conditions discussed hereinafter, with a hydro 
cracking catalyst as described in more detail hereinafter. 

It will be found that a plurality of lubricating oil frac 
tions, boiling above 700 F., preferably from 700° to 
1100 F., more preferably from 720° F. to 1100 F., with 
similar viscosity indices may be recovered from said 
hydrocracking Zone; that is, the V.I. spread among many 
of the fractions will not be large. For example, there 
will be a small V.I. spread between a 130 neutral (light) 
oil and an 800 neutral (heavy) oil. It should be noted 
that the V.I. of the lighter fractions (below 130) and of 
the heavy fractions (bright stock) may fall off in some 
cases, depending on the feedstock. However, the major 
portion of the lubricating oils produced will have V.I.'s 
in the range of 90 to 120 and a V.I. spread of 10 units 
or less, and preferably the V.I.'s of the major portion 
of the lubricating oils will be in the range of from 95 
to 105. 

It will also be found that a high-quality spray oil, boil 
ing in the range 650-720 F., preferably 670-700° F., 
is produced in the hydrocracking zone concurrently with 
the production of lubricating oil, and may be recovered 
as a product. 

HYDROCARBON FEEDSTOCKS 

Suitable feedstocks for use in the process of the present 
invention may be selected from the group consisting of 
petroleum distillates, solvent-deasphalted petroleum 
residua, shale oils and coal tar distillates, provided that 
said feedstocks contain a substantial amount, for example 
more than 10 volume percent, of materials boiling above 
700 F. Preferably the feedstock selected will boil in the 
range 700 to 1400° F., more preferably 750° to 1100° F. 

Suitable feedstocks include those heavy distillates 
normally defined as heavy straight-run gas oils and heavy 
cracked cycle oils, as well as conventional FCC feed and 
portions thereof. Cracked stocks may be obtained from 
thermal or catalytic cracking of various stocks, including 
those obtained from petroleum, gilsonite, shale and coal 
tar. The feedstocks need not be subjected to a prior hydro 
fining treatment before being used in the process of the 
present invention. Feedstocks may contain as high as 
Several thousand parts per million organic nitrogen, 
although preferably the organic nitrogen content will be 
less than 1000 parts per million organic nitrogen. Feed 
stocks also may contain several weight percent organic 
Sulfur. In a particular embodiment of the process of the 
present invention, the process is carried out with no prior 
solvent treating or other hydrofining step, using a feedstock 
boiling in the range 700 to 1400 F., and containing a 
substantial proportion of aromatics as well as organic 
nitrogen in an amount of 50 to 1000 p.p.m. 

OPERATING CONDITIONS 

The hydrocracking zone in the process of the present 
invention is operated at a temperature in the range 400° 
to 950 F., preferably 500 to 850 F., a pressure in the 
range 800 to 3500 p.si.g., preferably 1000 to 3000 psi.g., 
a liquid hourly space velocity in the range 0.1 to 5.0, pref 
erably 0.5 to 5.0, and more preferably 0.5 to 3.0. The 
total hydrogen supply rate (makeup and recycle hydro 
gen) to said zone is 200 to 20,000 s.c.f., preferably 2000 
to 10,000 s.c.f. of hydrogen per barrel of hydrocarbon 
feedstock. The hydrocracking zone is operated at a per 
pass conversion of 20 to 90 volume percent, preferably 50 
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4. 
to 80 volume percent, of the feedstock to products boiling 
below the initial boiling point of the feedstock. 

HYDROCRACKING CATALYST 
The hydrocracking catalyst used in the process of the 

present invention may be any hydrocracking catalyst com 
prising at least one hydrogenating component and a 
crystalline zeolitic molecular sieve cracking component 
selected from zeolite A, faujasite, Zeolite X and zeolite 
Y, in the decationized, ammonium or hydrogen form. A 
mordenite cracking component is not satisfactory or even 
operable in the present process, because it is so highly 
selective it hydrocracks essentially only normal paraffins 
to light gas products, and does not produce from heavier 
components any significant amounts of hydrocracked lube 
oil components. A mordenite cracking component is not 
effective in converting the feedstock used in the present 
process to products boiling below the initial boiling point 
of the feedstock at the conversion required in the present 
process. Preferably at least one Group VIII metal or 
metal hydrogenating component will be present. Suit 
able catalysts include those having the following consti 
tuents, prepared in the indicated manner: 

Method of Edydrogenating 
preparation Cracking component(s) component(s) 

Crystalline Zeolitie molecular Ni, or Pt, or Pd, or Impregnation. 
sieve. Ni--Mo, or 

Ni--W. 
Crystalline zeolitic molecular Ni, or Pt, or Pd, or Cogelation. 
sieve in SiO3-Al3O3 matrix. Niisg. O 

f 

The indicated hydrogenating component or components 
may be present as the metal or a compound thereof. The 
crystalline zeolitic molecular sieve may be in a porous 
matrix. 

Suitable matrix materials include inorganic oxides such 
as alumina, silica, alumina-silica, alumina-silica-magne 
sia, alumina-silica-zirconia, etc. Synthetic clays can also 
be used such as those described in U.S. Pat. 3,252,757, 
as well as clays such as bentonite, kaolinite, and mont 
morillonite. The amorphous inorganic oxides are partic 
ularly preferred because of their superior porosity, attri 
tion resistance, and stability under reaction conditions. 
The matrix materials listed above are characterized by 

cracking activity. Other porous materials may also be 
used as the matrix including matrix materials such as 
those described in U.S. Pat. 3,140,253 under the term 
"porous matrix.' When in such a matrix the crystalline 
Zeolitic molecular sieve may contain catalytic loading 
metals, or is preferably substantially free of any catalytic 
loading metal or metals. By "substantially free of any 
catalytic loading metal' is meant that the sieve contains 
less than 0.5 weight percent thereof, based on the sieve. 
The desired hydrogenation component(s) may be present 
in the matrix. 
The matrix materials listed above are characterized by 

from 1 to 99.9 weight percent of the total catalyst, pref 
erably 5 to 40 weight percent, and more preferably 10 
to 20 weight percent. The balance comprises the hydro 
genation component (present in an amount of from 0.1 
to 35 weight percent calculated as the metal) and porous 
matrix material. 

PREFERRED HYDROCRACKING CATALYST 
A preferred, and particularly useful, catalyst for use 

in the process of the present invention comprises: 
(A) A gel matrix comprising: 

(a) alumina, 
(b) nickel or cobalt, or the combination thereof, 

in the form of metal, oxide, sulfide or any com 
bination thereof, in an amount of 1 to 10 weight 
percent, preferably 5 to 9 weight percent, of said 
matrix, calculated as metal, 
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(c) molybdenum or tungsten, or the combination 
thereof, in the form of metal, oxide, sulfide or 
any combination thereof, in an amount of 5 to 
25 weight percent, preferably 10 to 20 weight per 
cent, of said matrix, calculated as metal; 

(B) A crystalline zeolitic molecular sieve, as described 
above, preferably substantially in the ammonium or 
hydrogen form, and preferably substantially free of 
any catalytic loading metal or metals, said sieve further 
being in particulate form and being dispersed through 
said matrix; 

said catalyst composite being further characterized by an 
average pore diameter below 100 angstroms and a sur 
face area above 200 square meters per gram. 

Said gel matrix may comprise silica, preferably in an 
amount of at least 15 weight percent of said matrix; in 
such case it will be preferable for the matrix to contain 
alumina in an amount providing an alumina-to-silica 
weight ratio of 15/85 to 80/20. 

Preferably said gel matrix comprises nickel and tung 
sten, in the form of the metals, oxides, sulfides or any 
combination thereof. Said molecular sieve may be present 
in an amount of 1 to 50 weight percent of said composite. 

Said gel matrix advantageously also may contain tita 
nia, if desired. 
The molecular sieve component, substantially in the 

ammonium or hydrogen form, may be maintained sub 
stantially free of any catalytic loading metal or metals, 
if desired, by dispersing the molecular sieve component 
in a slurry of the precursors of the other catalyst compo 
nents at a pH of 5 or above. When a sodium form of 
molecular sieve component is one of the starting mate 
rials, it may be converted to the ammonium or hydrogen 
form by ion exchange prior to being combined with the 
other catalyst components. Alternatively, it may be com 
bined with the other catalyst components and then con 
verted to the ammonium or hydrogen form by ion ex 
change. In either case, the molecular sieve component 
should not be combined with the precursors of the other 
catalyst components at a pH below 5. 
The finished catalyst may be sulfided in a conventional 

manner prior to use, if desired. If not presulfided, the 
catalyst will tend to become sulfided during process oper 
ation from any sulfur content that may be present in 
the hydrocarbon feed. 

DETAILED DESCRIPTION 

Referring now to the drawing, a hydrocarbon feedstock, 
which may boil in the range 750-1100 F., is supplied 
through line 1 to hydrocracking zone 2, and is contacted 
therein with hydrogen supplied through line 3 and a 
hydrocracking catalyst comprising a crystalline Zeolitic 
molecular sieve cracking component, as described above, 
and at least one hydrogenating component. The catalyst 
preferably comprises a silica-alumina gel matrix in which 
said molecular sieve is dispersed in particulate form, and 
a Group VIII hydrogenating component. The catalyst may 
also comprise a Group VI hydrogenating component. 
The hydrocracking is accomplished in Zone 2 at con 

ditions previously given. 
The effluent from zone 2 is passed through line 4 to 

separation zone 5, which may be a distillation Zone, and 
is there separated into a light gas fraction, removed 
through line 6, a 650 F. - fraction, removed through 
line 7, and a 650 F.-- fraction, removed through line 8. 
The 650 F.- fraction may be separated into product 

fractions or further processed, as desired. 
The 650 F.-- fraction is passed through line 8 to sep 

aration zone 9, which may be a distillation Zone, and 
is there separated into a 650-725 F. fraction, which is 
withdrawn through line 10 as a superior spray oil, and a 
725 F.-- fraction, which is withdrawn through line 11. 
The 725 F.-- fraction in line 11 is passed to conven 

tional dewaxing zone 12, where it is dewaxed in a con 
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6 
ventional manner. From zone 12, wax is withdrawn 
through line 13, and a dewaxed oil is passed through line 
14 to conventional HF-treating zone 15. 

In zone 15 the dewaxed oil is HF-treated under con 
ventional conditions, to improve various characteristics 
of the oil. HF is removed through line 16. The treated 
oil is passed from zone 15 through line 17 to separation 
zone 18, which may be a distillation column. 

In zone 18 the treated oil is separated into several 
lubricating oil fractions, including: (1) a 725-850 F. 
fraction withdrawn through line 19; (2) an 850-950 
F. fraction withdrawn through line 20; and (3) a 950 
F.-- fraction withdrawn through line 21. These three frac 
tions have a very low V.I. spread, i.e., the V.I. of each 
is similar. 

EXAMPLES 

The following examples are given for the purpose of 
illustrating the preparation of catalysts for use in the 
process of the present invention, and the use thereof in 
the process of the present invention, compared with the 
preparation and use of a catalyst not comprising a molec 
ular sieve component. The examples are not intended to 
limit the scope of the present invention. 

Example 1 

A cogelled catalyst (catalyst A) of the following com 
position was prepared. 

Wt. percent of total 
Component: catalyst 

NiO ---------------------------------- 10.0 
WO3 ---------------------------------- 24.5 
Alsos --------------------------------- 29.0 
SiO2 ---------------------------------- 25.5 
Crystalline Zeolitic molecular sieve, “Y” 
form ------------------------------- 11.0 

Total ----------------------------- 100.0 
The catalyst was prepared by the following steps, using 

sufficient quantities of the various starting materials to 
produce the above-indicated weight percentages of the 
components in the final catalyst: 

(1) An aqueous acidic solution was prepared, con 
taining AlCl3, NiCl2 and acetic acid. 

(2) Three alkaline solutions were prepared: (1) a so 
dium silicate solution; (2) a sodium tungstate solution; 
and (3) an ammonia solution containing sufficient excess 
ammonia so that upon combining the alkaline solutions 
with the acidic solution coprecipitation of all of the metal 
containing components of the solutions would occur at 
a neutral pH of about 7. 

(3) The acidic and alkaline solution were combined, 
and coprecipitation of all of the metal-containing com 
ponents of the solutions occurred at a pH of about 7, 
resulting in a slurry. 

(4) Linde ammonium “Y” crystalline zeolitic molec 
ular sieve in finely divided form was added to the slurry. 

(5) The molecular sieve-containing slurry was filtered 
to produce a molecular sieve-containing hydrogel filter 
cake, which was washed repeatedly with dilute ammoni 
um acetate solution, to remove sodium and chloride ionic 
impurities from both the hydrogel and the molecular 
sieve contained therein. 

(6) The molecular sieve-containing hydrogel was dried 
in an air-circulating oven and then was activated in flow 
ing air for 5 hours at 950 F. 
The finished catalyst was characterized by a surface 

area of 417 m./g., a pore volume of 0.4 cc./g., and an 
average pore diameter of 38 angstroms, and a molecular 
sieve component substantially free of catalytic metals, 
that is, substantially all of the nickel and tungsten con 
tained in the catalyst was located in the gel portion of 
the catalyst rather than in the molecular sieve compo 
nent thereof. 
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Example 2. 
A cogelled catalyst (catalyst B) is prepared exactly 

as in Example 1, except that prior to incorporation in 
the slurry the molecular sieve is pre-soaked in an am 
moniacal solution of NiCl, to load the molecular sieve 
With nickel. The amounts of starting materials are se 
lected to provide a final catalyst containing the same 
weight percentages of components as the catalyst of Ex 
ample 1. 
The catalyst thus differs from the catalyst of Example 

1 only in that the nickel contained therein is located both 
in the gel component and in the molecular sieve compo 
net. 

Example 3 

A cogelled catalyst (catalyst C) is prepared exactly 
as in Example 1, except that no molecular sieve compo 
nent is incorporated therein. The amounts of starting 
materials are selected to provide a final catalyst with the 
same proportions of nonmolecular sieve components as 
the catalyst of Example 1. The composition of the final 
catalyst is: 

Wt. percent of total 
Component: catalyst 

NiO ---------------------------------- 11.2 
WO3 ---------------------------------- 27.5 
Al2O3 --------------------------------- 32.6 
SiO2 ---------------------------------- 28.7 

Total ------------------------------- 100.0 

It will be noted that the weight percentage of each 
non-molecular sieve component of catalysts A and B is 
89% of the weight percentage of the same component of 
catalyst C, the additional 11 weight percent of catalysts 
A and B being contributed by the molecular sieve com 
ponent. 

Example 4 

Portions of catalysts A, B and C of Examples 1-3, 
respectively, are separately used to hydrocrack separate 
portions of a Mid-Continent gas-oil feedstock, on a once 
through basis. 
The gas-oil feedstock has the following characteristics: 

Boiling range, F. ----------------------- 850-1050 
Gravity, API ------------------------------ 20.6 
Organic nitrogen content, p.p.m. --------------- 1270 

The hydrocracking conditions are: 
Total pressure, p.S.i.g. ------------------------ 2400 
Total hydrogen rate, s.c.f./bbl. ---------------- 5000 
Liquid hourly space velocity, v./v./hr. ---------- O 
Per-pass conversion to products boiling below 850 

F., volume percent ------------------------ 60 
Starting temperature, F. -------------------- 

it. As indicated below. 

The hydrocracking activities of the three catalysts, as 
measured by the starting temperatures necessary to 
achieve the indicated per-pass conversion, are: 
Catalyst: Starting T., F. 

A -------------------------------------- 765 
B -------------------------------------- 770 
C -------------------------------------- 775 

The gasoline and jet fuel yields obtained with catalysts 
A and B are considerably higher than those obtained with 
catalyst C. 
The yields of 500-750 F. boiling range materials ob 

tained with catalysts A and B are considerably lower than 
those obtained with catalyst C. 

In the case of the 750 F.--, or lube oil portion, of 
the product in each case, more surprising differences be 
tween the characteristics of the product obtained with 
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8 
catalysts A and B on the one hand and catalyst C on 
the other hand, are indicated in the following table: 

WISCOSITY AT 100° E, AND V.I. of NEUTRAL, OIL FRODUCT 

Light Medium Heavy 
(750-850°F.) (850°-960° F.) (960°-1050°F.) 

Wis. Wis. Wis, 
Catalyst (S.S.U.) W.I. (S.S.U.) W.I. (S.S.U.) W.I. 

40 96 350 99 820 99 
30 97 34 0. S. 
65 89 370 96 960 99 

From the above table, these important points may be 
noted: 

(1) Even though the product distribution of the 750 
F.-- product is similar in each of the three cases, the V.I. 
difference, or spread, between the light neutral and heavy 
neutral oils is very much less in the case of catalysts A 
and B than in the case of catalyst C. 

(2) The V.I. of the light neutral product obtained with 
catalyst C is 89. Acceptable lubricating oil preferably has 
a V.I. of at least 95. If the V.I. of the light neutral prod 
uct of catalyst C were raised to 95, as by adjusting the 
hydrocracking conditions, the V.I. of the heavy neutral 
oil also would be raised, for example from 99 to over 105. 
The V.I. of an acceptable lubricating oil preferably should 
not be over 104-105, because additive solubility decreases 
with increasing W.I., and becomes too low at V.I.'s above 
104-105. 

(3) The V.I.'s of the light, medium and heavy neutral 
oils obtained with catalysts A and B are in the desired 
range of 95-105. Accordingly, only with catalysts A and 
B could a full-boiling-range slate of lubricating oils with 
the desired V.I.'s be prepared. 

Although only specific embodiments of the present in 
vention have been described, numerous variations can be 
made in these embodiments without departing from the 
spirit of the invention, and all such variations which fall 
within the scope of the appended claims are intended to 
be embraced thereby. 
What is claimed is: 
1. A process for producing lubricating oils which com 

prises hydrocracking a hydrocarbon feedstock containing 
a substantial amount of materials boiling above 700' F. 
in a hydrocracking Zone under hydrocracking conditions 
including a temperature of 500 to 850 F. and a per-pass 
conversion of 20 to 90 volume percent of said feedstock 
to products boiling below the initial boiling point of said 
feedstock, in the presence of a hydrocracking catalyst 
comprising at least one hydrogenating component and a 
crystalline zeolitic molecular sieve cracking component 
selected from Zeolite A, faujasite, zeolite X and zeolite 
Y, and further selected from cracking components sub 
stantially in the decationized, ammonium or hydrogen 
forms, and recovering from said hydrocracking zone a 
plurality of lubricating oil fractions boiling above 700 
F. and having V.I.'s in the range of 90-120 and a V.I. 
spread of 10 units or less. 

2. A process as in claim 1, wherein said lubricating oil 
fraction is dewaxed to produce a finished lubricating oil. 

3. A process as in claim 1, wherein said hydrocrack 
ing conditions include a total pressure of 500 to 3500 
p.s.i.g., a total hydrogen supply rate of 200 to 20,000 s.c.f. 
of hydrogen per barrel of said feedstock, and a liquid 
hourly space velocity of 0.1 to 5.0. 

4. A process as in claim 1, wherein said crystalline 
zeolitic molecular sieve component is contained in a gel 
matrix comprising alumina. 

5. A process as in claim 1, wherein a light neutral oil 
having a V.I. in the range 95 to 105 and a heavy neu 
tral oil having a V.I. in the range of 95 to 105 are recov 
ered as products. 

6. A process as in claim 1 wherein said zeolitic molec 
ular sieve cracking component is substantially free of 
catalytic loading material. 
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7. A process as in claim 1 wherein said hydrocarbon 3,494,854 2/1970 Gallagher et al. ------ 208-59 
feedstock has not been subjected to a prior hydrofining 3,506,565 4/1970 White et al. --------- 208-111 
treatment. 3,511,772 5/1970 Thompson et al. ----- 208-112 

8. A process as in claim 1 wherein said hydrocracking 3,558,475 1/1971 Jaffe --------------- 208-111 
catalyst further comprises a porous matrix. 3,617,484 11/1971 Thompson et al. ------ 208-59 

9. A process as in claim 1 wherein a plurality of lubri- 3,654,130 4/1972 Voorhies et al. ------- 208-57 
cating oil fractions boiling above 700 F. and having V.I.'s 3,730,876 5/1973 Sequeira ------------ 208-59 
in the range of 95-105 is recovered. 

DELBERT E. GANTZ, Primary Examiner 
References Cited 10 G. E. SCHMITKONS, Assistant Examiner 
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