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The presani invention rclates io an improved solvent
extraction process for scparating a mixture of peirolenm
ofl and crude wax, More particularly, this invention js di-
recied to an improved process for solveni dewaxing ot
solvent deoiling of a mixtare of petroleum pesidual oil and
crode waz.

The peneral process of sujvent dewaxing petrolewn oils
by low temperature precipitation of wax from a sulution
of vil in ope or more hydrocarbons and one or more
ketones 5 widely nsed in the petrolesm industry and is
familiar to all thnse concerned with the art. The wax-
besring oils are hlended with the solvent at a sufficiently
high temperature to insure mutual solution and the mix-
ture is cooled to a sufficiently low temperature to precio-
itate w wex phase. The cooling lemperafire iz narmaily
gbout 20 to —15° F. or below, preferahly zboui —5 to
—15° F. The wax phase is is then removed by filtering
orf cenirifuging the mixture and the-oil and wax produocts
separately recavered by distilling off the yolatile solvent.
The wax yield, that is, the wax separatcd from wazx-
beating- olls olten varies anywhere from ubout 5 to 50
volume percenl of the mixture but is more commonty
found io be about 10 to 30 volume percent,

Likewise, solvent deoiling of oil-containing crude wax
is commoniy conducted by 2 like method utilizing the s0)-
vents generally emploved in solvent dewaxing, Oil-bearing
waxes are blended with the solvent at a sufficient’y high
temperature Lo insure muntiral solution and the mixture is
cooled to a temperature less than apout 100° ¥., for ex-
ample about 0 to 160° F., preferably about 15 to 60°
F,, to precipitate the wax phase. The waz phase is then
removed by Altering or centrifuging the mixtare and re-
covered by distilling off the volatile solvent. At least 25
volume percent of oil and oily wax is generally separaied
in a deoiling pracess and more commonly about 4¢ to 60
velome percent of ofl or ofl and wax is separatcd, The
cxact percentape of oil and vily wax separated is furgely
‘dependent on the hardness desired of the wax component.

The ketone or ketones vrdinarily employed ate selected
from n large class of wax precipifants such as the lower
diulkyl ketones, acetone, diethyl ketone, methylethyl le-
ione, methylprapyl ketone, methylisobutyt ketone, dipro-
pyl ketone, etc. The low bufling aromatic hydrocarbon,
which acts as an ofl solvent and boils at a tempcrature
lower than the oil, is ususlly benzene or toluene or
mixture thereof. These aromatics are more volatile than
the oil to permit separation of the solvent by distillation.
The optimum ratio of ketone fo aromatic solvent and Lotal
solvent to oil or wax varies according to the solvenis used,
the characteristics of the vil or wax treated and the amount
of wax present in the mixture. The usual volume raiio of
ketorte to aromatic solvent is from 1:0 to about 1:2. The
ratio of total solyent to oil or wax 4s generally in the
range of about 2:1 to 10:1. The entire asmouat of solvent
may be added to the ofl or wax fe=d befare initiating
couling, or the solvent may be added incrementally at
various stages of the covling oycle. Although {he present
invention will be described with respect to a process for
dewaxing or deoiling with a solvent mixiure of ketones
and how boiling aromatic hydrocarbons, il is not necessar-
ily limited thereto. The scope of the present inventicn in-
cludes the use of wax precipitating solvents such as pro-
paue, ethylene dichloride and trichlorosthylens for sepa-
ration of the residual oil and wax. e .
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it is coromon knowledge to those familiar with the ari -

" that no matfer what combination of selvents, dilution ratio

or scheme for incremental dilulion are uvsed, the efficicn-
¢y of separation of wax from oif ur oil from wax leaves
much to be desired, Some of the wax is slow to precipitate

~ [rom solution and may pass through 1be filier with the fil-
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trute. Some of the wax, although precipitating from solu-
tion does so in shch finely divided states or as such highly
solvuled crystals, that the filtration rate is slow and con-
siderable oil is retained with the crystal masses in spite
of efforis ta wash the oil through the wax cake with wash

- solvent. Likewise, if centrifugsl lorce is used to scparate
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the wax phase, efficlency of separation is impaired by
{he small mass and solvated structere of these wax crys-
{als. These difficulties are most provounced in the case of
sesidual pils,

Residaal il is obtained from reduced crude and Is that
portion of pefrolenm remaining afler the more volatile
fractions including neutral oils are removed by topping
and vacungn distiltation, Heretofore, such residnal oils
have been difficnlt to dewax efficicntly because of the
microerystufline naturs of the wax present. This micro-
crystalline wax pormally is slow to preeipitate complately
from an vil-solvent snhition and upon previpitation fortns
such small crysials that the resulting filter cake has a
creamy, sludge-like texture which restricts fittration rate
und prevents efficient washing. As a result, dewaxing cost
is high because of the slow processing tate and the loss of
afl to the cake. Excessive oil in the cake, in turn, amplifies
the difficnltics of subsequently deniling the crude wax for
production of refined microcrystalline waxes.

Tt hus now beern found that the difficuliies enconntered
in the above solvent extraction processcs, that is, the sol-
vent dewaxing or salvent deoiling of a mixture of residnal
oil 2nd crude wax, can be overcame or at [cast significantly
reduced by providing the mixiure in.the solvent extraction:
process with a sinall amonnt of a polymethylénic resin
sufficient fo facilitate the separation of the vil apd wax,
The polymetbylenic resin, although not peeessatily added
28 a liguid, al least becomes dispersed as & liguid i the
residual oil and wax prior to their separalion, By potymeth-
ylenic resin is meant any of the hydrocarbons of )

(—CHgz)n

struclure, These resins have molccolar weights of at least
aboul 750, preferably at least mboul 2000, and-are es-
sentinlly of polymethylenic confignration and can be ob-
tained from various sources, fur instance, by ethylene
polymerization, '

The improved process of the present invention may be
mosi conveniently carried out by incorporating into a

* waxy residual ofl prior to solvent dewaxing, i.e. prior to

separation of the oil and wax, at least about 005 percent
by weight based on the residual oil and wax, preferably
072 to 1.0 percent by weighl, of the polymethylenic resin.
We have not found any pacticular upper limit on the

. amount of resin which can be nsed, but there should be no
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advantage associnted with the use of mare than abouf 3%
which would jusily the cost. The incorporation of {he
polvmethylenic resiv can be accomplished by adding il
directly 1o Lhe oil and agitating at a sofficiently high lem-
perature (o effect sofution. Or, if preferred. the resin can
be dissolved in a small portion of hot solvent or hot
oil to form a concentrate which, in {nen, can be dissolved
readily in the hot oil. After solvent dewaxing, the resuiting
crude wax is found io contain the polymethylenic resin
intimately blended therewith. Hence, the ¢rude wax is pro-

" vided with an amount of polymeihylenic resin whose pres-

0

eace will greatly reduce the difficultizs encountered upon
subsegmently salvent deofling of the crude wax,
in the ultermative, should there be no copecrn with sol-

* vent dewuxing, but only with solvent deoiling of a resid-
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ual oil-bearing wax, the small amouni of resin may he
provided in the deciling process prior to scpuralion of ?he
residual oil and wax, for instance by sufficiently heating
the oil-bearing wux until it reaches a molien stute and then
incorporating the polymethylenic resin. Preferably, the
resin is tirst dissolved in a small portion of hot solvent
prior to incorpotation.

The type of polymethylenic resin suitable for the pres-
ent invenlion can vary end is dispersible as a liquid in
the mixture of residual oil and wax, ‘Lhese resins include,
for instance, polyethylene polymers of abuut 1000 to 200,
000 or 1,000,000 or more molecular weight, preferably

about 2,008 to 12,000 melecnlar weight, The polyethylenes

are cormmercially available and can be prepared, for ex-
ample, by compressing ethyleme under superatmospheric
pressures in excess of over 500 atmospheres and allowing
it to remct or polymerize under confrolled temperature
conditions generally in the range of sbout 100 to 400° C.
with small quantities of oxygen being ndded ta the reaction
o catalyze the polymerization. The degree of branching
in the polymers can vary, tor instance polyethylenes -of
ahont 0.85 to 0.95 density can be employed.

Also nseful for the present invention is the so-called low
pressure polyethylene, that is, polyethylene produced by

the nse of pressures not cxceeding abomt 2000 psi as

distinguished from the abuve so-called hish pressiire poly-
ethylenie prepared by the high pressure method wherein
the pressures range from wbout 500 up to 1000 atmos-
pheres or more. Uselul Jow pressure polyethylenes are
“Watlex 507 and ihe Ziegler-type polyethylens, “Maricx
507 i3 a commercially availahle polymer manutactored by
the Phillips Petroleum Company. The propertics of ihiy
pelymer are described in detail in papers entitled “Mo-
Jecular Stracture of Marlex Polymers” by 1. £, Bmith
and “Froperties of Marlex 50 Ethylenc Polymers” of R.
Verbon Fones and P, 1. Boeke, published by the Division of
Peirolewn Chemistry, American Chemical Sociely, Gen-
eral Papars, Preprints, Col. 1, No. i, February 1936, pages
219-239. The Ziegler-iype low pressure polyuthylene ls
produced by the use of particular catalysts. The catalysts
and process are described in Belgian Patenis Nos. 533,362;
'334,792; 534,888; 538,782 and 527.736.

Oxidized polymethylenic rcsins  having molecular
tweights of at least about 750, preferably al least about
2000 are also very eifective in the preseni invention. By
oxidized polymethylenic resin is meant any of the hydro-
carbons predomimantly of (—CHa,— )y stmicture which
have been oxidized through reaction with oxygen sufficient
to introduce varboxylic sroups. At Teast two examples of
oxidized pulyethylene are now commercially available.
MEpolens B is marketed by Eastman Chemical Praducis,
Inc. Tt has an average malecnlar weight of about 2500, an
acid smmbar of abont 8—12, and a saponification number
of abont 225, A=C Polvethylene 629, marketed by
Sermet-Solvay Petrachemical Division, has an average
molecular waisht of shaut 20{H), an acid number of about
1417, and = saponification nmber of about 25-30. In
addition, polyethylenes of higher molecular weight can
ha partially oxidized to form products satisfactory for pur-
posas of this invention.

Polymethylenic resin as used in this specificativn is also
meant to include Fischer-Tropsch wax which in addition
has been found cifective in the present invenidon. Fischer-
Tropsch wax is 2 hard long-chained bydrocarbon vom-
pozed of lincar melhylenc groeps and resembling polycih-
ylene in physical and chemical properfies. Tt can have n
malesnlar weight of abant 500 to 1500 and a melting point
of about 205° . to 210° I,

Although the higher molecunlar weight polymethylenic
rcsing are suitable for use in the present inventiom, mor-
mally, it can be cousidersd advaniugeous {0 use » lower
molecular weight resip because it is more readily soluble
in oil or solvent.

The addition of a polymethylenic resin to a waxy resid-
nal ofl resuits in the following advamiages to the sub-
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sequent dewaxing operation: (1) more rapid and complele
waX precipitation, {2) lower pomr point for a given sef
of dewazing conditions, (3) increased ofl yield, (4) greaily
increased filtration rate, (3} as an alternative to increascd
filiration rale a m:ore concentrated oil sclution cun be
processed al 2 given rate, affording greater production per
day withou! iucrease in refrigeration cost, and lower pour
point oil due to decreased solvent concentration, (6) for-
mation of easily filteralile crystals reducing the tendency
for formalion of “after haxe” or cloudiness in ofl, and (7)
produciion uf crude wax of lower oil content.

In addition to the advantages apparent in the dewaxing
process, major advantages are nlso fond when crude wax
containing smull amounts of polymethylenic vesin is de-
oiled; for example, increased filtration rats and a morc
complete and perfect separation of il from wax,

‘The [ollowing examples are included to further de-
scribe the present invention but are not to be considered
as limiling the invention,

Example I

A gquuntity of a waxy residual lubricating oil stock was
prepured from » Mid-Continentdype crude by vactum
distillation to substentially remove all comporents hofl-
ing below 830° F. at 760 mm., followed by conventiomal
propane deasphalling to remove asphaltic companents
and conventional phenol extraction to remove sramatic
components, The resulling waxy oil had the following
properiies,

Bravity, * APT {(ASTM D-287) mernrrcrnmmeaee- 272

Viscosity, SSU/210 (ASTM D83) mmmmmomemmem 127
Flash, ° R, (ASTM D-52) 595
Pour, © F. (ASTM D-97) 113

A sample of this oll was dewaxed in the following man-
per, One volume of woil {1130 g} was blended with 3
volumes of solvent comprised of 2 60:40 volume blend of
tolueng and methyl eihyl kefone, and the mixinre heated
to 165° F. {0 fonn u clear solulion. To this solution was
added (.23 gram of 4000 molecular weighl polyethylens
{density 0.89) dissolved in 20 ce. of hot oluene, Fhe re-
sulfing mixture was cogled with mouderaie agitalion to
—10° F. at au average rafc of 3° F./min, and vacuum
filtered and washed through a canvas covered fiter leaf
operating with 25 inches of mercury pressurc differential
and wsitg 2 volumes of wash solverd of the same com-
position as the difiteni solvent. Filtration was accomplished
by immersing the filfer Jeaf in the oft sofution fo form a
cake of abont & inch thickness, removing the leaf, im-
merging the leaf in —12° F. wash solvent to pass a pro-
portionate amount thromgh the cake, then removing the
cake from the filter leai and repeating the cycle until
completion. The solvent was separated from the residual
oil and wazx by distillation.

Another sample of the oil was similarly (raated excent
that the polymethylenie additive was Fischer-Tropsch waz
having a molecular weight of ghont 750 and a melting
point af 205 to 210° F. |

Tor comparisen, an identical quantity of oil was de-
waxed under identical comditions, excent that no paly-
ethylene additive was used. Results of these operations
are snmmarized in Table T,

TABLE 1

D WA v e e o rarr et crmm e ————— A B c

Polyethrlene additive, wh porennt on sl . Mone 0. 025 [y}
Tk reguieed Le Aller and wash, mino_ ... 1] 4R L]
Wiels, of dewazed ofl, wt, percent B5. & 3.0% ABLR
Tield of crude waz, wi. percent. 84,3 aT.0 | Lz
Four point of dewaxed o5l ° ¥ 15 410 | +i:
Tereent oil in crude wex (D-V2I=530T)emneann 4.5 5.4 [(%:]

The improved rale znd increased cffectivemcss of De-
waxing B and € vompared to Dewsxing A are cleurly
apparent. )
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Example II

A serics of dewaxings are carried out on the waxy oil
described in Exmmple 1, The dewaxing procedure of Bx-
ample 1 wus used except that 2 6/1 dilution solvent to oil

6

cnt in the wax recovered from the final deciling opera-
tion, At this point it may be removed, if desired, by
filicring the wux at a temperature balow the cloud point
and gbouve the wax melting point. Or it may be desirable
o leave the polyethylene in the wax. The amount present

ratio was used and the ol charge was redueed to one-half st ’ £
the amount of that of Fxample L Also thc amount and .= S VEIY small—normally much less than 1%—and the
type of additive was varied as noted in Table I in which slight effect it produces on the {inished wax will tead to
resnlis are summarized. . he a bencliciul vne 1n most cases.
TARTTE TT
Deprazing . ._,__.'______-_-._...........'; i E ¥ Q H I I X
Tolyzthylene:
ylgm'gz,ﬁ?gn Ol e ceerurame] Momo b 1008 .05 Q.05 0. 45 , Q08
ok Wl e 1 aomg | 2,000 | 4,600 | 12,000 { 100,000
Toumsily - 068 9,12 G 89 0. 9} 0 ‘!}4’
Opirabinn g, IO ueweammms e 12 15 18 1 a7
Dewsxorl ol yield, wi, pereent. bii] 74 V8 77 Y M
Crude wax yleld, wt. percent o4 22 24 R o
Thiryrued 61l POUR POIE, - cmmeeme oo e +33 +20 -+25 fan| 20 R g
1 Oxidized polyethyiene, seld rirnlier 15, (A-C Polyethylenc i
2 J:Le.tin;d tggk?%atmms mirroerysialline wax, M.D.195° F., mol, wi. approt. £50.
3 Dxidized refined tank hatlamns wag, M.P, 185° F.
We claim:

"Fuble H illustrates the improvement in filiration rate
und pour point rasulting from various polyethylene addi-
tives, Oil vields are liftle affected in these cases as the
relatively high dilntion of the waxy oil permifs guite ef-
fective, though slow, fittratiop where no additive is nsed.
"The fact that some hydrocarbons e not effective as ad-
ditives In this process is illusirated by Dewaxing I and XK.
The tank bottoms wax is very deletesions. The same {ype
of microcrystalline wax in pattially oxidized state pro-
duces little or no etfect.

Example IIT

The crude wax product from Iewaxing A, Example I,
was deoiled by blending with B volumes of solvent of the
composition of Example I, heating to 165° and cooling
to 50° F. with moderate agitaiion u! an average rate of
6° I./min. The mixturs was fliered as In Fxample I
and washed wilk 4 volumes of solvent. The crude wax
from Newaxing B was also dewaxed under the same condi-
tions. The solvent was separated from the residual ofl
and wax by distillation, Resvlts of these operatiops are
summarized in Table IEH.

TABLE TIT
Draoiling Mo.
A B
Fasdstock source, crude wax o, ... Dewaylng & | Dewasing B
Tolyethyienc cone., Eercent onwaxcharpe ... ... 0.08
Tolvethylene prossul - I Noue (4}
Gperatfon time, min_ 18
ield of deniled wax, 44,5 .7
Tarcent oll in dooiled wWax ... - ] 0.73
Poar point of filtrate ol o oocecaee——-. 10 100

t Prosent in feedstock.

As shown by Deoiling B in Table IiI, the presence
of polyethylene additive relained in the crude wax from
the previcus dewaxing resnlted in marked reduction in
time reqoired to accomplish the deoiling filiration. Par-
thertnore, 2 much cleaner separation was achieved. The
vesulting waz was relatively ofl-frec while the wax from
Deoiling A still contained a large percentage of oil. Fur-
thermore, hecanse a certain freciion of the desired wax
was rcluctant to erystellize from solntion, some of this
fraction, in Deailing A, passed through the filter into
the filiraic whete il capsed an increase of 20° F. in pour
point compared to that of the filtrate product recovered
from Deoiling B.

As the polyethylene additive after salvent dewazing
remains with the avax fraction, it ultimatsly will ba pres-

30

40

45

55

€0

63

70

1. In # solvent extraction process for scparating a
mixturs of residoal pstrolenm oil and crude wax through
treatment with a wax pracipitating sofvent, the improve-
ment which comprises providing as a dispersed liquid
in said mixture at least abomi 003 percent by weight
besed on lhe residnal ol and wax of a normally solid
malerial selected from the group consisting of Fischer-
Trupsch hydracarbon wax having a melecular weight
of ghout 500 to 1500, polyethylene and carbuxylic group-
containing oxidired polyethylene, said oxidized polycibyl-
ene having an average molecular weight of at least about
750, said polyethylene having an average molccular weight
of at least ghout 100,000 and said dispersed material be-
ing present in an amouni sufficicnt to facilifafe sepuru-
tion of oil and wax. i

2, The process of claim 1 in which the normally solid
material s a normally solid polymer of cthylcne havimg
a molectlar weight of about 100,000 fo 1,000,000,

3. The process of claim 1 wherein the npormally solid
material is the carboxylic group-containing oxidized poly-
ethylene.

4. The process for solvent dewaxing a2 nafural wax-
bearing residnal petrolenm lubricating off which com-
prises dissolving in said ofl 0.005-2.0% by weight of 2
synthetic hydracarhan of the group consisting of Fischer-
Trapsch hydrocarbon waxes having average molecular
weights of 500-1000 and normally soiid polycibylenes
having averapge molecular weights of at least about 1({}-
000, and a dewaxing solvent, chilling the mixture {o
precipitate natural wax and passing it to a filter whercby
the predipitated wax is separated from oil.

5. In a process for ketonic solvent dewaxing a waxy
residual petroleum oil, the improvement which comprises
providing ag a dispersed Heuid in said waxy oil abowi
005 1o 1 perceat by weight based on the residual oil
amd wux of a normally solid material selacted from the
group consisting of Fischer-Tropsch hydrocarbon wax
having a molecular weight of abant 5001500, polyethyl-
coe umdl carboxylic group-containing oxidized. polyethyl-
ene, said oxidized polyethylene having an average molec-
wler weight of at Jeast about 730, said polyethylene bav-
ing an average malecular weight of at least about 100,000
and sald normally salid material bcing present in an
amount sufficient to facilitatc the separatiop of vil and
WaK.

6. ‘Ihe provess of claim § wherein the normally solid
malerial is the carboxylic group-containing oxidized pely-
ethylens,

7. The process of claim 5 in which the normally solid
.material is a normally solid polywer of elhylene having
a molecular weight of sbout 100,000 to £,000,000, -

8. In a process for kelonic solvent deoiling a restdual
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petroleum  ofl-containing wvax, the impravement which
comprises providing as a dispersed liguid in said oily
wax about .005 to 1 pereemt by weight based on the
residual oil and wax of a normally solid material selected
from the group consisting of Fischer-Trepsch hydrocarbon
wax Baving molecular weight of about 300-1500, car-
boxylic group-contajning oxidized polyethylene having an
aversge molecular weight of at least nbout 750, said
polyethylene baving an average molecular weight of at
Teast about 100,000 and said malerial being present in
an amount suofficient to facilitate the separation of oil
and wax. : .

9, The process of claim 8 in which the normally solid
material is a normally solid polymer of ethylene having
a molecnlar weight of aboul 100,600 ta 1,000,000

10. The process for sojvent dewaxing a matural waz-
bearing residiral petroleum lubrivating oil which com-
prises dissolving in said oil 0.005 2.0% by weight of
normally solid polyethylene having an average molecular
weight of at least about 100,000 and a dewazing solvent,
chilling the mixture to precipilule natural wax and pass-
ing it to a filter whereby the precipitated wax Is separated
Erom ofl.

i1. The process of claim 8 wherein the normally solid
malerial iz the carboxylic proup-containing oxidized paly-
cihylene, .

12. In a process for ketonic solvent Jewaxing a waxy
residunl petrolenm oil, the improvement which comprises
providing as a dispetsed liquid in sald waxy oil at least
ahont .005 to 1 percenl by weight based on the rcsiduad
o1l and wax of Fischer-Trapsch hydrocarbon wax haviog
an average molecular weight of about 500 to 1500.

13. The process for solvent dewaxing a natural wax-
beering residual petrolenm Mbricating oil which com-
prises dissolving in said oil (k005 to 2.0% by weight of an
oil-soluble normally solid polymer of cihylene having
an average molecular weight of at lcast wbout 100,000
and a dewaxing solvent, chilling the mixture to precipi-
tate naiural wax, snd passing it to a filier whereby the
precipitated wax is separated from oil.

14, The process for solvent dewaxing z uatural wax-
bearing residual petrolenm lubricating oil which com-
prises dissolving in sald oil 0.605 io 2.0% by weight of
an vilsohible normally solid materiul selected from the
group comsisting of Fischer-Tropsch hydrocarhonr wax
having a molecular weight of 500 to 1000, palyethylene
apd carhoxylic group-containing oxidized polyethylenc,
said oxidized polyethylene having an average molccalur
weight of at least 750, suid polyethylens having an av-
erape molecular weighi of at least about 100,000 and a
‘dewaxing solveni, chilling the mixture fo precipitate
natural wax, and pussiog it to a fiter whereby the precipi-
tated wax is separated from oil.

15. The process for solvent dewaxing 2 nalural wax-
bearing residual pefrolenm lubricating oil which com-
prises dissolving in said oil 0.005 to 2.0% by weight
of an oil-soluble mormally solid polyetbylene having an
average melcenlur weight of at least about 100,000 and
a dewaxing solvent, chiliing the mixturc io precipitate
natural wax, and passing it to a filter whereby the precipi-
tated wax is separated from il

16. "Uhe process for ketonic solvent dewaxing a natural
wax-bearing residnal petrolenm lubricating oil which
comprises dissnlving in said ofl 0.005 to 2.0% by weight
of u syathetic hydrocarbon of ths group consisiing of
Fischer-Tropsch hydrocarbon wax having average molec-
nlar weight of 500-1000 and oil-soluble polyethylons
having average molecular weight of at least about 100,
000 and a density of .89 to .95, and u ketonic dewaxing
“sobvent, chilling the mixture to precipitate natural wax
and pussing it to a filter whersby the precipitated wax
is separated from oil.

17. The process for sofvenl dewaxing a natural wax-
beating residual peirolenn lnhricating oil which com-
prises dissolving in suid cil 0.005 to 2.0% by weight of
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a normally solid polymer of eihylene having an average
motecnlar weight of about 100,000 to 1,(K10,000 and a
dewaxing solvent, chilling the mixture to precipitate
patural wax, and passing it lo a filter whereby the pre-
cipitated wax js separated from vil.

18. The process for solvent dewsxing a natural wax-
bearing residual pefroleum lubricating ol which com-
priscs dissolving in said oil a normally sclid material
selected from the group consisting uf Fischer-Tropsch
hydrocarbon wax having 2 molccular weight of 300 to
1000, polyethylens and carboxylic group-containing nxi-
dized polyethylene, said oxidized polyethylene having an
aversge molecular weight of 100 to 10,000, said poly-
ethiyiene having an average molecular weight of at least
about 100,000 and a dewaxing solvent, chilling the mix-
tute to precipitate natural wax, aod passing it to a filter
whereby the pracipitated wax is sepuraled from oil.

19, The process for solvent dewasiing a natural wax-
hearing residual petrelenm oif which comprises dissalv-
ing in said oil at least about 005 percent by waight based
on the residnal ol and wax of a normally solid material
selected from the proup-consisiing of MischerTropsch
bydrocarbon wax having a molecular weight of about
500-1500, polysthylene and carboxylic group-containing
onidized polyethylens, said oxidized polyethylene Laving
an average molecular weight of at leasi about 750, said
polyethylene having an average molceulur weight of at
loust ghout 100000 and a dewaxing solven!, chilling
{he mixtore to precipitate patural wax, sod passing it
tq1 a filter whereby the precipiluled wax is separated from
afl.

20. In a process for kelonic solvent deoiling a residual
petroleum oil containing wox, . the Improvement which
comprises providing =s a dispersed liquid in said oily waz
sbout 005 to 1 percent by weight based on the residual
oil and wax of Tischer-Tropsch hydrocarbon wax having
an average molecular weight of about 500 to 1500.

21, The process for solvent dewaxing a nataral wax-
beuriny residual petroleum lubricating oil which com-
prizes diszolving in said oil (.005 to 2.0% by weight of
a synthetic hydrocabon of the gronp consisting of
Fischer-Tropsch hydrocarbon wax huving sn average
molecular weight of 500-1000 and oil-soluble palyethyl-
ene having an average molecular weight of at least about
100,000 and 2 density of .82 to .95 and « dewazing sol-
veat, chifling the mixture to precipitate nafural wax aml
pagsing it to a Dlier whereby the precipitated wax is
separated oil.

22. The process for ketonic solvent dewnxing a natural
wik-bearing Tesidual petrolenm Iubricating oil which
comprises dissolving in said nil N.ON5-2.0% by weight of
a synthetic hydrocarbon of the group consisting of
Fischer-Tropsch hydrocarbon wax having an averuge
molecular weight of 500-16000 and cil-soluble, normally
solid polyethylene having an averaye molecular weight
of at least about 106,000, and a ketonic dewaxing solvent,
chilling the mixture fo precipitate natural wax and pass-
ing it to a filter whereby the procipitaled wax is separated
from oil.
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