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Tols invertlun reletes to & lasthed for improving
synthetic hydroecarbon vils by sdbJecting suech oile to silent
glectrie dlscharze. It roleates mere bartldularly to the
refining of crade syntigtle olls, especielly those having the
property ©Ff dsereaslng the pour polint of wa¥y oils wvhen added
teeretn in small amounts, 3uch 2118 sre convenieatliy described
au pour point depressants,

The treataent of petroleun oils by sllezt eleotric
Gisobharpe, or "voltollestion®, to increrse thely vlscosity, has
olready boen BuEQESted. fuck treataent nay be condocted in eny
gultable apparatus Tor brlpslnog the 91l in contadt with a silent
gluctric discherw.e., It iz oopvenlently conducted in & Slemens
gronizatlen lube or lo a trommel type voltolizew, 1ln wolch a
thin #11m of all is continuouwsly pagssd betwesn slectrodes Iln A
reaotion chawber meintalned Wnder an sbsolate pressure of about
2 to 10 or 20 cos, of mercury, wlih mn slectric polentisl of
apout 1,000 to 10,000 volts or nore at o freguency of about
SO0 to 10,000 gyolsee per sesoad, the potentldl sand pressure and
gpece betwgeh slectrodes belng adlustad 50 as to obtaln gcontinu-
aug s2llent slegtrlc dlsenumes.

It hes now beer found tost the syhihotic hydrocsrbon
oll pour print depressents are mreatly inproved by submltting
such olls, to trertsent with tne silent electric dlscharze,. By
this treafment highly refined syniistic olls mey be obtained
directly Irawm tiig orute syniastic reaction prodwcts without the
necessity af other refinin; wmeilbodz now commonly used,  Such
vroauets are alse obtelned in grecier yields since the process
of the present invantlen 1z grtendec by nene of the logses to
Tow quelity or oblectlonable by-products such ag asoonpany

orilnary trestineg and reflflinin. mwethods,
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One modllficatieon of thls Ainventlon comorises subjecting
vhe synthetic oile to relatlively intensive treatnent with gilent
eleoirie Glunnares whereﬁy tine moleoulatr welzht and viacosity of
the 6ila are inoreased zeversl Told, and products of high
doleoulay velpht of the gpdsr of 1,000 to 2,000 or aore, and of
Bi.n viscopitdes of the order of 500 to 1,000 or auvre seconds
Saybelt ot 2109, , are obtzinesa, Such produsts sre eepecimlly
zuited for use as Lblendin. meents vith lubricating olls in ordep
Lo profuce blends of klgpher viscority snd vigeosity lndex, =nd
sre suitebly used in praportiaonsz of 5, 10, 20 wg S0% or nore
with lubriceting olla, such as orélfsney petrolean lubripsiing oilas.
Suell smounta of these voltelirzed syntoetic olls of the arder of
1/2, ), 5 to 10% may als=o be used as oxidallan inhibitors 1n
lubricatlng. o0il Wlends, partlcoularly wite lubricatlog oils bavwing
high rates of oxifaticn, such as potroleun lubricsting oils whioch
nave ween exiensively reflned with fuming suwlfurio emeid or by
stier Pefinding pethods adzapted Lo incresse anpstantially the
vigoosity index of the oil, -

A& se0gnd modification of thls inventlen comprises sub
Jecting the synthetle olls te a 0ild troatnent wlth =1lent electrio
tlachary.e whereby any lncresse in viauuéity or molesular ﬁeight of
the giles 1B relatively small and thege are prefarably not more thap
doubled. The inerezse in wizecosity le penerally not more thang 19
to 50 or 1005, Hy tals @odificetlon the ablecticneblie gualities
af thg Impuritles normally preaent In euch ocils ars greatly
dgoreased or slininatec and many properties of the synthetic cils
are grestly lmproved, suech as color, cmsf, solubility and other
speclal proparties. For exumple, the effectlvencss of synihetice
pour inbibitors iz increased by Lhi§ tfeﬁﬁﬁent, Other and further
ebjects of tals inventlon will te apparent from ihe present

degoription snd Lhe olainms,
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The property of ecertaln types of condenzation products
of decreszcing, the pour point {(or aniidiflipstlion polnt} of waxy
lusrigeting olls wiken sdded thereto in small anpunts is well
kneown, Such cehdeneatlen products are Xnown &5 pour polng
ﬁeprassants or Ypour iphibitors'. 'These products are uzually
visgous ollg. Examples of suwoh oils loclude sliyl-aryl
condansation procuctia whlch sre preferaply propered by oondenaa-
tipn of aliphatle res.snte bavibe & gtralzsit carbon chain of
10 to 30 or nore ZAarbon Bboms with arcinstic rengents contrindng
gondensed nuelel, An example of thilg type of condsnsatlon
nrpduct 1z the viscous ol antalred by oonfenslng éhlnrinate&
paraffin wax wlth naphthelenes by the Friedel-Oralfts resstion,
in the presenco of @ cawalysh of the type of alusibum ¢bkloride,

It has now besn discovered Lhet the propertles of such
pour depressants ATE parKecly imprQVQd by subplecting the conden-
srtion products Lo ize aation of a silenf eluctria discharge.
This trestHent ls prefernbly wmild, as deaoribet above under the
gaaond modification of thls lovenilon, 'xTﬂe resulting products
gre more gffeative pour polnt deuressante, partleularly in heawvy
lubriceting oile, &ndd Lhey RLVE & aPeatly luproved ooler so that
they may bs blended with wie nighest quolity lubricating olle
witﬁout abjeation.

Tne followlis, sxmnpies are presented to 1Justrate one
as1hod £6r pondueting this modification of thls inventlon, Tk
are nmol to be coneirued aa limiting the inventian in ENY WOy,
Exomple T, | h

Popslfin wax was cnlerinsted by .paseing chlorine through

the molien #oX at 2 tenperatur: betwesn 140 and 3009F, ontil the
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§f' aborinated wex contpincd aboub i0 ta 12% of chlarine. 100

parts of this chlorlisted parsffip wers thon sondensed wlth 15
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perts of nephthalens by stirring with the adéltlon of anbydrous

il

atlumlinunt chiloricde to & selution of the ramg=nts in kerosene at

sl e nendeag
:-:i.':.t::i.'e.'-s-'\.'-'\-u}\-\.-i.-

ropR temperetiure.  The reaciion mlxture was then weehed wlth
agquuous oaustis soda L0 neutralize an& residual rluminum

r chlorlde, &and the aguscus leyer contasining the slumlnocus sludge
wae sehbled and ssporetely drawn off. Thae il layesr was then

distilled to rencve the serozens and any unpgacted parsfTin as

dlewillratos, and thsre waz obtalned as residue a viscous

synthetle nydrocerbon oll condenastion product, This produst,
dlggolved in ierogeng, was agitated wlth & decolorleing <clay,
f vwalch was filtered off and the keruaéhéxﬁgain renoved by dla-
tllilatien., There wag thus obtained aé distilletion repidue an
oll havirg B Ssybelt viecoeity of Eéf'secunds at 210°F, and =&

pluck, almnost Hphgue color.,

Tkis copndensatien produoth 4as tien eublected to the
action of sllent eleaetrlc dischorws in a Siamenelazuniz&tian
tube &t & preasure of 2 em, af mercury absclute, uslng an
slectric potentinl of 2000 to 2500 volts at 10,000 cyoles per
eecond. The appsratua wﬁs a vertloasal anpular glsess tabe with

cancentrie slectrodes on beth outslds walls, Hydrogen waa bubbled

[FERRFER C ItV RE DN SRR

taroush the oll to maintain it in a stobe of Foem, The trestment
was continued for asout 5 haurs in Drdéf'bo ERRUTE AN Incresze in

viscoslty of about 100%,
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The resulting product had a 1light clesr rad color with

g e

B grogn cest, and 8 vigcoszity of GO9 seconds at BlOOF,

Porilaas of the orlglnal sondemsatlon produot, and of the

o A e o

proauet after subjeetion to ths silent electrig diacharse were each
added wo light and neevy waxy oils., The charceteristlcee of the
criginal ol1 and the resulting Dlonds are shown in the followlng

table:

1
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iy Cils

Tiscosity — Becondz 3aybolt @ B1OSF, 44 T
Visooaity Index 100 100
Four rolnt °F, =0 a0

+ D 4% Condensation Produet

Four Foint 9P, ~10 ~10

+ 0,4% Yoltolized Qoerndenssiisn Froduet

Pour Foint °F, ' =2 w15

The cruds condonsalich nrodust, propared o8 desoribed
in ipe above oxapple, any be subleetad ﬁfter Lhe sepATAtion of
stumiram chloride sludes snd v Athovt furtoer rini;ninﬁ, directly
to voltollrsztion to produce slmilar pouy dopressants of laproved
polor and loereased efiesctivensss. In thls manner ovdlnary
treatlne and refining, losses, walck are.aubstantiml gnd cay soosunt
to as high os 253 or mors, are avelded,

Wnlle the btreatdient sdith silent slsotric dleehnrge in
tus above exawple procuced an Angresse of about 1008 in the vla-
cogeity of the synthetic oil, much milder treetments at lower
voltagee, lower frequencies andfor for shorter psriods of tliae,
walch protuce an inereasse of not over 10 to 0% 1n the viscosity
of the synthetic gili, also asTve to refing the pil snd to sroduce
substuntial improvensnts in its apossrence ond Tlendling enspracter-
latios with petroleum lubrleconts, Thae coler of the oil iz
substantially leproved even By suok mlld trectomsnt wlth ellent
gleotric dischrTee taat the viscosity of the oll ia inerseszed
anly 1 or 25, Here lptensive trestments st higher wolteged,
fﬁﬁquencies snifor for longer purlods of time u=y alzo be used,
but Lagse Lre nob penerally Gesirebls ohen an liproved wpouy polot
depressant sdeptatle for uss in 211 waxy olls 1s deslred. It has

Dean observed net the effewativeness of the wolitolized pour polnt

-
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depressent in waxy oils of low wiscoslty 13 lompaired if the
voléolizatlon itrestment i= mede too intenslve, For exampile,when
the voltollzatlon of the synthstic oll deacribed in Bxample T 1s
contimued uptil the voltelized product hes a vlscoslity of T11l

ceconds Saybolt st P10°F., {correspondlng to an inerease of about

1407 tn the visecsity of the syntietic oll}, a Ca 4% of this pro-
Augt produces a blend havlng a pour polnt of ~108F. with the
1light 51} shoen in Examole I and s poar solnt of -20°F, wlth

the heavy oll shown in Examples I. It 1z thus sppsrent that

tan intenalve voltolization réesults in & pour depresgsant

which 1s les= effesiive in cvertaln lubrleasting olls,

The voltollzation of the synthetic oll shown in the
above example may alsoc be contlnued eo a2 to produce an lmproved
product having a vlscoslty seversl tlmes greater tran thal of the
origlnel ¢il. For ezample, the voltollzation treptment desceribed
in Exemple I may be coptinued until & velinlized synthetlic orodunt

having B viscoeity above 1000 to 2300 epconds Ssybolt at RFLIOPE,

1
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is produced, This highly viscous produst 1a glan of superior

oolor and is saltable for use as s blending agent =lth othar

lubrisating olls, sartlictlarly thusé derived froom petroleun, 1n

orier to ilncreese the visoocelty and vlescoslty lndex of =och olls

a’

andfor as sn oxidstlon inhibiior.
Tha spparatis ueed in the present process may be of the
nousl type of tube or trommel design. The tabe tyne of eposratus

somarises a vertleal tubke preforably constructed of a dlelestrlo

Pt sl o Al s

material such Bs glass costed on the cutslde with a eondustor

eleotrode, B central electrode dlsposed in the -center of thle

EAE RO

tube, provieion belog made for a high tenslon sllent dlscharge

Letwean the slectrodes, The bromnel type of apparstus compriees

et e e

a series of insulated plates plamced & few willimetsrs apert and

w

nounted on & rotatable gheft, the entire shaft with lts Plates
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ool cisposed within a horizontal Grum mnintainaé epprokimately
heli full of the moteriel oo be voltollized, The botiom portions
of Lhe ploies dlp lkioc tas materlal o be voltolized snd se tho
sheft robates, the msterdlel delps down ovsr the swefece of tha
piotes foruing & thih $1im taercon, Tie high tznsick sllent
Lischsres 0oours botween the pletes, In spparatus of thia type
it is pencrally sreierred to gpsrste 2t & pressuire below about
20 ek, of asroury and preferably about 2 to 10 om, and 8t oan
wleetrofe goteatinl of =hout 1000 o 10,000 wolts or pore rt a
ffEQuency of cbout BO00 top 10,000 cyolce or more per seoand,

The tmectoent wiih silent slectiyle dlischorge may be
conduated ln the presenee of hydragsn or ather preferzbly
reguclng casgs, SBen $8 urbon pnoneXide, natursl pas or olher
AyOIGOArnDan Los8s O VALOPS, walel gas, Cole oven gases and tho
li<e,

Tha present loventian is apﬁiiﬂable i the luproevenant
of syntnetle hydrogarbon pour pcinﬁ ﬁepﬁessnnts wenerally, includ-
in, thpse preparec by the Frledel-Orafts, Flitl,, Uurtz snd other
types of eynizeses, For exewple, the éymiaetic pour palnt
dgpressants pey be loproved by trestment wlih allent alectric
dlscierge secortiin; to the present lpvention,

This inventlon is not to be iilmlted to sny examnles op
gxplanatlons, aill of wiish ars pregented harveln solely fnr.purpnse
of illustration, but is limited only by tme following clelwms, in
which it is desired to clalm cll novelty inscfer as the prlap

art paretts.
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1. Prooese For prepering an lmproved poitr rolnt de—
presszant eouprising subjecting & relatively crude synthetlo
rydrgearbon oil condensaticn produeck prepared by chemlesl
condenantion end having the properby of dacreasing the
pour peint when added 1n grall poEounts W waxy lubrlestlng
oll, to tke action of silent slectric dlacharge wherehy the
visgosliy of tiee sald eynthetle le increased by an amount
leas thanm 2009,

2, Propess avcording to olalm i, comprising ingroas—
ing the vizeosliyy of seld pour point depressant Ly an amount
betwean 10 ard 1504 by sald trestment with silent elestrie
dlacharge. .

3, Frocess mocordlng Lo clalm 1, coaprising lnereas-
ing the vigcoslty of sald pour puint_dapressant by about 100%
by aaid trsatment with sllent aleaﬁrlu dlacharge.

4. FProceas accpvding to olaim 1, comprislag inersse-
ing $he wiseoslty of seld pour point Gepressant bY an amsunt
petween about 1 and 109 by aubjauting geid trestmant wlth
enld silent sleotris dischiarge.

5, Progess ageording to olaim 1, in which gald gynthetle
a1l is produced by condensing a condenslible waxy hydrocarbon
derivatlve wlth an avomatls hydrocarbol. ]

4, Proeegs according to slaim 1, in which sald pour
poilnt despressant is produced by eonfengatlon of a econdeneibla
waxy hydrocarton derivative wlts & ﬁnrmally golid aromatlo
hydrocarbon.

T, Proossse accordlng to claim l,.ln which said eynthetic
0il lz produweed Ly condensing a parayfinle reagent having

3 or mere cerbon atons in & straigh£ chaln,
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B, Improved pour point depregsant characterlzed oy
grester tranalucency, noderately inereacsd viseoslty, axnd
lnorganed pauf polnt depressing gffactlvensss Af eoapared
with such chereeterisiics of crude pour point depressant
hydreoarbon olls u=zed as A inltinl meterisl in preparing
the improved depressant, and srepared by sublestlng the crude
aour depressant hydroaarbon oll syntheslzsd by chemioml
condenaetlon of = materlal enaentlelly apmpyizing condensible
paraffinle hydrocarbon derlvatlves to a wild volitclizatlon
controlled to increase ihe viscoslitry of the chemleally con~
denged 03l Ly an appreclabls amsunt Dut less than 200%,

0, Improved pour poinls depressant having a clear red
polor and a green cest yrepered OF éubjecting to mild treat-
ment with slleni sleotrle ﬂiauhargé:a orude black synthetle
ol preparsd BY pondenantion of uhl&f—paraffin wlth nanh-
thalene in the pregence of a catalyét'ﬂf the type of slumlnum
ohloride.

10. Improved lubriszting cll composltlon conprleing &
blend of a lubricatlng oll and = voltollzed 911 socording to
olaim 3.

11, Tmproved lubrisatlng compoaitlon compriping & waxy
lubrieating oll and a small amount of 2 voltollzed oil pre-
pered according te clalm 1, wheraby the vigocosity of the
aald synthetic is increased by an amuunt tetwoen about 1 and
10% by ssid trestment with eilent electric Alooharda.

12, Improved lubriostlng oil cshpositimn comprlaling a
waxy lubricating oll and a ginall émﬁ;nt of a pour point de—
prepsant aceording to clelm 5. .

13, Improved pour point depressant orepared By sub-
Jectlng a orude synthetle oll preparéﬁ by condensation of

paraffin derlvatives having achtive substituents with aromstio

_hydrocarbons in the presence of a eatalyet of the type of

slumirum chloride, Lo mild treatment with eilent zleoctric
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dlacharze whershy the vlagosliy of the synthetle oil is
inereased by an sunouni lsas than BO0H.

14, Propess Ior preparling an tmoroved pour pelnt de-
pressant, comprlaing subjecting = relatively crude pour
polat desressant peoured by condensstlon of ehlor-paraffln
with napithalens in the prezence of B cetalyst of the type

of slumimim chloride, to mild treatment wite silent eleciric

discherge.



