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This invention relates to the manufacture of low pour 
point oils and more particularly pertains to the manufac 
ture of low pour point oils and useful waxes from waxy 
crude oils by a novel double dewaxing process. 

It has been suggested to dewax waxy crudes by a single 
dewaxing step to give relatively low pour point oils but 
such a process is usually not practical because the recovered 
wax is not saleable nor can it be readily puri?ed and sepa 
rated into a saleable condition. 
The dewaxing process currently used is known as the 

solvent dewaxing process wherein a solvent mixture of 
(1) a ketone solvent and (2) an aromatic solvent is used 
to precipitate wax from waxy crude oils usually at below 
ambient temperature. The current process contemplates 
the dewaxing of wax bearing distillate lube oil fractions 
with liquid mixtures composed of a wax anti-solvent 
liquid and an oil solvent liquid. Current practice pro 
vides for the wax anti-solvent to be an aliphatic ketone 
such as acetone, methyl ethyl ketone, diethyl ketone, 
methyl n-propyl ketone, methyl isopropyl ketone, meth 
yl-n-butyl ketone, methyl visobutyl ketone or other all 
phatic ketones containing up to about 8 carbon atoms 
and mixtures of these ketones. The wax solvent liquid 
is usually an aromatic solvent such as benzene, toluene, 
xylenes, cumene and the like. For instance, US. Patent 
No. 1,802,942 discloses the dewaxing of wax containing 
distillates with a mixture of acetone and benzene; and 
US. Patent No. 2,060,805 discloses the dewax'ing of waxy 
distillates with a mixture of methyl ethyl ketone and tolu 
one. As another group of solvent mixtures, the precipi 
tating type component may be ethylene dichloride used 
in conjunction with a diluent type component which may 
be benzene, chloroform or carbon tetrachloride, or mix 
tures thereof. As another example, the precipitating com 
ponent may be furfu-ral which may be used in conjunction 
with benzene as the diluent component. In the develop 
ment of these prior art processes many modi?cations and 
improvements have ben made. In most instances, the 
ketone-aromatic solvent dewaxin-g process has been de 
signed to produce lubricating oil fractions with natural 
pour points in the range of 0° F. to —10° F. 

It will be apparent to a workman skilled in the art that 
many other Well-known dewaxing solvents and solvent 
mixtures have the requisite characteristics for use as pre 
cipitant components and diluent components in‘ the proc 
ess of this invention. A workman skilled in the art may 
readily select a suitable precipitating solvent or solvent 
mixture for use with a diluent solvent or solvent mixture 
in the practice of the present invention. 

In the lubricating oil ?eld, at present, virtually all com 
petitive lube oil base stocks are manufactured from Wax 
containing oils generally de?ned as para?‘inic in nature. 
These para?nic oils are normally dewaxed to about 0° 
F. pour point for use in motor oils and industrial oils. 
The thus dewaxed oils are then treated with pour point 
depressants to obtain pour points in the range of from 
—30° to —50° F. The instant invention obviates the 
use of pour point depressants which are known to be both 
expensive and subject to degradation on prolonged use. 
The inexpensive lubricating oils resulting from the pres 
ent process have low natural pour points and can be used 
for long periods of time in lubricating applications with 
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out attendant break-down and sludge formation which is 
somewhat characteristic of low pour point oils containing 
pour point depressants. 
The present process encompasses the essential steps in 

the dewaxing of waxy crude oil distillates of (A) solvent 
dewaxin-g at a temperature of from ~l0° to -20° F. 
and (B) again solvent dewaxing the oil from (A) at a 
temperature of from —-60° to ~—90° F. to yield two types 
of usable wax and a low pour point lubricating oil as the 
products. 
The present process provides low natural pour point oils 

from normally para?inic hydrocarbons which has not 
heretofore been done by the standard ketone~aromatic 
or propane dewaxinrg process. The present process pro 
vides two types of usable Wax and a low natural pour 
point oil which is useful as a motor oil, transformer oil, 
transmission fluid, refrigeration fluid, etc. 
The process of this invention will be more fully illus 

trated by reference to the accompanying drawing wherein 
a speci?c embodiment of my invention is set forth. In 
the ?gure the waxy oil charge 1 is mixed with the methyl 
ethyl ketone-toluene solvent 2. The waxy oil-solvent 
mixture then passes to a double pipe exchanger 3 to ex 
change heat with the dewaxed oil mix stream from the 
?lter 8. The charge mixture now passes to double pipe 
chiller 4 to chill the mixture to a ?lter .feed temperature 
of —10° to —-20° F. Refrigeration for these chillers 
can come from ammonia or propane refrigation systems. 
The chilled charge mixture which now contains precipi 
tated wax crystals passes to rotary drum ?lters 5 where 
wax is removed 11 and sent to a slack wax recovery sys 
tem 12, the solvent 2 is recovered for re-use and the slack 
wax 15 is recovered for further process or used for cata 
lytic cracking feed stock. 
The dewaxed oil mixture at --10‘ to-ZO" F. now passes 

to another set of double pipe exchangers 6 to exchange 
heat with the returning dewaxed oil mixture stream 9 
from rotary drum ?lters 8. The mixture then passes to 
double pipe chiller 7 to chill the mixture to ~60 to —90° 
F. Refrigeration for these chillers can. come from an 
ethane or similar low temperature refrigeration system. 
This mixture now contains wax that has been precipitated 
out of solution. This mix passes to rotary drum ?lters 
8 to remove the wax increment precipitated in this sec 
ond pass of chilling. The dewaxed oil mixture at -—60 
to —90° F. 9 from the ?lters passes back through double 
pipe exchangers 6 and 3 to the dewaxed oil solvent re 
covery system 10. The solvent 2 is recovered and re 
used. The low temperature pour point dewaxed oils are 
recovered at 15. The present process may be combined 
with other re?ning processes such as a furfural or phenol 
extraction and acid treating, clay treating, caustic treat~ 
ing and hydrogenation. Clay treating, for instance, may 
be conducted using any natural or synthetic ?ltering 
medium and is conducted using treating conditions such 
as temperature, clay~to~oil ratios and either contact or 
percolation techniques designed to give ‘the best results. 
The soft waxes 13 from ?lters 8 pass to a solvent 

recovery system 14 where the solvent is recovered and 
reused 2. The soft waxes are recovered 17 and used as 
catalytic cracker feed stock or used to make chlorinated 
waxes. 

The dewaxing solvents useful herein normally pre 
ferred are composed of from 50 to 80% by volume of 
the ketone component and from 20‘ to 50% by volume 
of the aromatic component. In the present process it 
is proposed to use a blend of from 60 to 70% by volume 
of a ketone such as methyl ethyl ketone and from 30' to 
40% by volume of an aromatic liquid such as toluene. 
The solvent‘ to oil ratio will normally range from 1.01 
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to 6.021 by volume depending to a large extend upon 
the viscosity of the waxy oil charge. 
The waxy crude oil distillates useful herein may be any 

paraffin base mineral oil typi?ed by Mid-Continent Crude 
and Pennsylvania Crude oils. 
The distillate preferably is solvent-extracted to remove 

aromatics prior to the dewaxing process. The solvent 
extraction ‘step may be carried out using phenol or phenol 
containing 5-l5% water, or if so desired, any suitable 
phenol liquifying agent, such as glycerol, ethylene glycol 
and the like. Other materials such as liquid sulfur di 
oxide, furfural alcohols, nitrobenzene, beta, beta-dichloro 
ethyl ether and dimethyl formamide, may also be used to 
‘remove aromatic, cyclic and resinous hydrocarbons from 
the raf?nate phase. 
When desired, the dewaxed lubricating oil stock is 

then treated with added hydrogen in the presence of a 
mild hydrogenation catalyst under conditions of tempera 
ture, pressure and feed stock space velocity to effect re 
actions whereby the characteristics of the oil being hy 
drogenated are altered to produce an oil product of im— 
proved quality, i.e., increased stability to thin-?lm, high 
temperature oxidation. 

Suitable mild hydrogenation catalysts that may be em 
ployed in the process of the invention are those formed 
from metals of the 6th and 8th group of the Periodic 
Table, their oxides or mixtures thereof. 
Numerous hydrogenation catalysts have been proposed. 

Examples are nickel, molybdenum, tungsten vanadium, 
tin, zinc, chromium, iron and cobalt, and particularly the 
oxides and sul?des of these metals. Promoters compris 
ing oxides of other metals have been used in admixture 
with such catalysts to increase their hydrogenating activ‘ 
ity. Carriers such as alumina, silica gel, magnesium 
oxide and the like have also been employed. It is pre 
ferred to employ a molybdenum sul?de catalyst on an 
aluminum carrier, the catalyst containing essentially about 
20% molybdenum sul?de on alumina. 

Cobalt molybdate catalysts comprising mixtures of co 
balt oxide have also been found to be satisfactory for 
use in the process of the invention. The cobalt molyb 
date catalyst known in the art generally contain from 5 
to 45% of the combined oxides of cobalt and molybdenum 
in the molar ratio of from 0.5 to 5 mols of cobalt oxide 
per mol of molybdenum oxide. Such catalysts may also 
contain a stabilizer such as silica. Composite catalysts 
comprising alumina, platinum and combined halogen can 
also advantageously be used as the hydrogenation catalyst 
in the process of the invention. A nickel sul?de-tungsten 
sul?de hydrogenation catalyst is satisfactory. The op 
erating temperature range for hydrogenation step can 
vary from about 400° F. to about 650° F. without ad 
versely affecting the resultant product, but for maximum 
bene?cial results, it is preferred to maintain the operating 
temperature at a range of from about 500° F. to 600° F. 
with a range of about 525° F. to 575° F. being especially 
preferred. Pressures varying from about 200' p.s.i.g. to 
about 2000 p.s.i.g. can be employed in the hydrogenation 
step with a pressure range that varies from about 500 
p.s.i.g. to about 1000 p.s.i.g. being an especially preferred 
operating range. 
Although the net consumption of hydrogen gas is 

somewhat dependent on the conditions of temperature, 
pressure and space velocity employed in the hydrogena 
tion step, a representative value may vary from about 50 
to 350 cubic feet of hydrogen per barrel of lubricating 
oil charged to the reactor. 
The refrigerant used in the second dewaxing step of 

the present invention may be any of the known low tem— 
perature refrigerants such as liquid ethane and some of 
the lower halogenated hydrocarbons such as the Freons. 
The following examples are to be construed as illus 

trative only and not as limiting the scope of the inven 
tion. 

Example I 
Table I shows the inspection data from the process 
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4 
sequence in accordance with this invention wherein a 
waxy vacuum distillate charge was ?rst extracted with 
furfural to yield a waxy raf?nate (75% of the original 
waxy vacuum distillate) and ?nally the dewaxed, low 
pour point oil product. 
The vacuum distillate was furfural extracted at a 

20:1 by volume solventzoil ratio. The waxy raf?nate 
thus obtained then was passed into the dewaxing unit 
more fully described herein and the waxy oil was mixed 
with a 65% methyl ethyl ketone-35% toluene mixture 
in a ratio of 1.5 :1 of solvent to oil. The mixture was 
then heated to 145° F. and then cooled by exchange with 
water, dewaxed oil and propane refrigeration at —20° F. 
Cold wash ?ltrate was added in the volume ratio of ‘1:1 
for a total ratio of 2.5 :1 of solvent to oil to the ?lters. 
The wax cake was washed with cold solvent in a ratio of 
1.5 :1. ' 

The dewaxed oil ?ltrate at -—15° F. was passed to the 
second exchanger chiller train at a 30:1 solventzoil ratio 
to be chilled by dewaxed oil ?ltrate and Freon to -—75° 
F. Some cold wash ?ltrate was recirculated to main 
tain a 5% solids concentration in the ?lter feed. The 
wax-oil slurry was ?ltered. A 1.5:1 solvent2oil ratio for 
washing the ?lter cake was used again at this point. The 
dewaxed oil, slack wax and soft waxes were then sent 
to their respective recovery systems. The dewaxed oil, 
slack wax and soft waxes were all commercially useful, 
per so without the necessity for further re?nement or 
puri?cation steps. 

TABLE I 

Inspection Vacuum Waxy Dewaxed 
Distillate Ra?inate Oil 

Gravity ° API _________________ __ 29. 6 35. 6 30. 6 
Viscosity, SSU, 100° F___ 102. 0 86. 2 101. 6 
Viscosity, SSU, 210° F.__ 39. 3 38. 6 39. 4 
Viscosity Index ________ __ 90. 7 __________ _. 96. 6 
Flash, ° F ______ __ 405 400 390 
Pour Point ° F_ +85 +115 —5() 
Bl. 140° F 1. 4730 1. 4540 1. 4630 
Color, O.D ______ __ 9. 5 1. 1.0 

When another portion of the original waxy vacuum 
distillate charge described above was dewaxed in a single 
dewaxing step at -75° F., a much lower yield of oil 
having a pour point substantially higher than —50° F. 
was obtained and the single crude wax component was 
mixed with oil and was not commercially useful, per se. 

Example 11 
A transformer oil was prepared from a circulating gas 

oil stream which had the following inspection: 
Gravity, ° API __________________________ __ 32.4 

Viscosity at 100° F. SSU __________________ __ 50—55 

Flash, ° F _______________________________ __ 330 

R1. at 140° F. __________________________ __ 1.4655 

Distillation at 760 mm.: 
‘IBP __________________________ __° F__ 550 
50% __________________________ __° F- 665 
EP ___________________________ __° F__ 750 

Pour point, ° F ___________________________ __ +50 

The above-described gas oil was extracted with furfural 
in a furfural extraction unit at 1.0:1 to 2.011 by volume 
solvent:oil ratio with a 100° F. bottom tower temperature 
and 120° F. top tower temperature. The ramnate, 
which represented 75—90% of the charge, Was then de 
waxed by passing it to the dewaxing unit where the gas 
oil ra?‘inate was mixed with a 65 % by volume methyl 
ethyl ketone —35% by volume toluene solvent blend at 
a 3.0:1 to 4.0:1 by volume solventzoil ratio. This 
charge was passed through a double pipe exchanger and 
chiller train as described in Example I. The wax pre 
cipitated and the mixture was dewaxed on a rotary 
vacuum ?lter at —20° F. Approximately 18 to 25% 
of the charge precipitated as wax which was removed 
in this step. The dewaxed oil was then passed through 
the second exchanger chiller train and chilled to —65.° 
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F. The mixture was again ?ltered on a rotary vacuum 
?lter to remove the second wax increment which rep 
resents some 10—15% of the charge. The ?nal dewaxed 
oil had the following inspections: 

Gravity, ‘’ API ___________________________ __ 33~34 

Viscosity at 100° F ________________________ __ 58—63 
Flash, ° F. ______________________________ __ 330 

R.I. at 140° F. __i __________________ __ 1.4500-1.4530 
Distillation at 760 mm.: 

IBP ___________________________ __° F__ 550 
50% ___________________________ __° F__ 665 
EP ____________________________ __° F__ 750 

Pour point __________________________ __ ° F__ —55 

The dewaxed oil was then acid-treated with 95% sulfuric 
acid at 120° F. with a treat of 1 to 4 pounds of acid per 
barrel of oil. The oil was then caustic and water-washed. 
The oil was then decanted from the water and clay-treated 
with from 1 to 4 pounds of clay per barrel of oil at 300° 
F., ?ltered, sweetened and dried. The oil product with 
out any added pour point depressant meets the standard 
transformer oil speci?cations. 

Example III 

A low pour point, solvent re?ned lubricating oil stock 
suitable for motor oil blending and other automotive, 
aviation, or industrial oil applications was prepared from 
a vacuum unit distillate having the following typical 
inspections: 
Gravity, ° API _________________________ __ 31.5 

Viscosity, SSU at 100° F _________________ __ 100-105 
Viscosity, SSU at 210° F. ______________ __ 38-39 
Pour point, ° F. ________________________ __ +75 

Color, O.D. ___________________________ __ 3.5 
Distillation at 760 mm.: 

IBP _________________________ __° F__ 580 
50% ________________________ __° F__ 735 
EP _________________________ __° F__ 830 

This distillate was furfural-extracted at a 2.021 by volume 
solvent2oil ratio with a 150° F. bottom tower tempera 
ture and 240° F. top tower temperature. The ra?inate 
thus obtained representing 75-—85% of the charge was 
then dewaxed by the procedure of Example I. The waxy 
ra?‘inate was passed into the dewaxing unit where it was 
mixed with a 60% by volume methyl ethyl ketone-40% 
by volume toluene solvent blend at a 30:1 to 4.021 by 
volume solventzoil ratio. The charge mix was passed 
through a double pipe exchanger and chiller train as more 
fully described in Example ‘I. The wax precipitated 
out and the mixture was dewaxed by ?ltration on a rotary 
vacuum ?lter at —-20° F. Approximately 18 to 25% of 
the charge precipitated as wax which was removed in 
this step. The dewaxed oil mixture was then passed 
through the second exchanger chiller train and chilled to 
——\65° F. The mixture was ?ltered the second time on a 
rotary vacuum ?lter to remove the second wax increment 
which represents 10415 % of the charge. The dewaxed 
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oil was then slurried with contacting clay at 380° F. with 
0.5 to 4 pounds of clay per barrel of charge, the slurry 
was ?ltered and the oil was sweetened and dried. The 
?nished oil had the following inspections: 

Gravity, ° API ________________________ __ 32.6 

Viscosity at 100° F. ____________________ __ 100—105 
Viscosity at 210° F. ____________________ __ 39-40 
Viscosity index, min. ____________________ __ 95 
Flash, ° F. ____________________________ __ 390 

R1. at 140° F __________________________ __ 1.4550 
Pour point, ° F. _______________________ __ -—50 

This base stock was suitable for blending into ?nished 
automotive and other industrial oils. 

I claim: 
1. The process for preparing an oil having a natural 

pour point no higher than about —50°' F. and usable 
wax from a wax bearing crude oil distillate comprising 

(A) forming a solution of a wax bearing crude oil 
distillate with a dewaxing solvent consisting of a 
mixture of an aliphatic ketone and an aromatic liquid 
and 

(B) precipitating wax from (A) by cooling to a tem 
perature of from 0° to ——20° F., recovering the pre 
cipitated wax and oil-solvent liquid therefrom and 

(C) further prepicitating wax from the oil-solvent 
liquid from (B) by cooling to a temperature of from 
‘~60 to —90° F. and recovering the wax and low 
pour point oil therefrom. 

2. The process of claim 1 wherein the wax-bearing 
crude oil distillate is ?rst extracted with a solvent selected 
from the group consisting of furfural and a phenol. 

3. The process of claim 2 wherein the mixture of an 
aliphatic ketone and an aromatic liquid is present in the 

r volume ratio of from 50:50 to 80:20‘ respectively. 
4. The process of claim 3 wherein the volume ratio of 

dewaxing solvent to oil is from 1:1 to 6:1. 
5. The process of claim 4 wherein the dewaxing solvent 

is a mixture of methyl ethyl ketone and toluene. 
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