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dices mentioned in this specification refer
to values as determined by means of the
ASTM method D 2270—64).

The V1 is a measure of the dependence of
the viscosity of a lubricating oil on
temperature. The higher the VI of an oil the
less sensitive is its viscosity to temperature
differences. If lubricating oils are to be used
at widely divergent temperatures (e.g. in
modern automotive engines) a high VI of
the oil is attractive, and hence HVI oils and
even VHVI oils are generally used for these
purposes.

MVI and LVI oils, whose oxidation
stability is, in general, somewhat inferior to
that of HVI oils, can be used in all those
applications where the viscosity index is not
of paramount importance, for example in
industrial applications, and in those
applications wherein no high demands are
made on the oxidation stability of the oil.

For the preparation of HVI oils paraffinic
crude oils are used as feedstocks, since it is
impossible to prepare lubncatmg oils with

[Price 33p)

bient temperatures or lower.

The term *“naphthenic crude oils” in this
specification and the accompanying claims
denotes crude mineral oils which contain
hardly any paraffins with a melting point
over 15°C, if at all. Hence, fuels and
lubricating oils prepared from naphthenic
crude oils do not need dewaxing.

MVI and LVI oils are prepared, in
general, by blending vacuum distillate frac-
tions obtained from a naphthenic crude oil;
these fractions are designated by a number
which is equal to their viscosity in seconds
Redwood at 140°F. Examples of fractions
are LVI 50, LVI 140, LVI 240, LVI 450, LVI
700 and LVI 1100. If an MVI oil is to be
prepared from one or more of these frac-
tions the viscosity index is to be somewhat
increased. This can be accomplished by
removing part or all of the aromatic com-
pounds of one or more of the fractions to be
incorporated into the MVI oil by extraction,
which is often carried out with the aid of
furfural, sulphur dioxide or phenol as the
extracting agent,

65
an

70

75

85



| ess sensitive is its viscosity to tenperature crude oils do not need
dewaxing. 75 30 differences. If lubricating oils are to be used MWI and

LVI oils are prepared, iin at widely divergent tenperatures (e g in __

general, by blending vacuumdistillate frac- nodern autonotive engines) a

high VI of tions obtained froma naphthenic crude oil; the oil is
attractive, and hence HVI oils and these fractions are designated by a
nunber even VHVI oils are generally used for these which is equal to
t hei. 2 vi scosi ty in seconds 30 poses

Redwood The k&t I'o]' theEprepapdtRg o fthe Lect |1¢mg (dhAdieil @vakMlistillate)5 a fridtios e &xi dat i on
are LVI dl%ateéf Ftl%r@ﬂci_:%}sqs V@fﬁ(}llsct%sw 45@th alggt?m%li bﬁbwemayom %5 and 3 eMer al ,

a
somevh RO IOAER I Mot CRRRAE S dlatle hat of h
01 1S, 5 Coi B, MRS sy geBel EVE, g & foatiof Qaeatommg [Gre@imt hese frac-
appl i cabmmauWaenelotvh:eesmrscamsmeteyed ndﬁths oi @hxy distdias).t he vi scosity index is

to be <8 pzérﬁ é'ggs ‘rrﬁg mp %ﬁﬁ solbtzﬁneék "g:glﬂ “P’F;“"'I ncr eased.
Thi s C"’V;E gsé:m"%% i enT “@-t efjrfﬁ?geﬁ L%Esxetbose
r enoye ngls pﬁbiheﬂéoxﬂi erdd seE £ atdfattial i he@m:ﬁ wmpr adn@ivil No hi gh
demandsAsg matte Lstthofrewmmnéartrlmr e offat fdag rfarta@)& ﬁherasomablcbencmt@e Bn t he
a a

oxi dat i 33h, 4 %&iif“ﬁq 'E?Est%fﬁﬁég eoloud anG‘faﬁB"s e Bitifén o %
ext raCtdn@@el 1Qfab olaﬁ SR ki ORveD mﬁi SthP @Sph 'nsﬂ*e&uued is often
carrt®d Dbuiress wheré bhaly ah dH\Af luttatidg CrAjﬁl&ltOis|Lﬁ‘ldé‘dir@blblsedulﬂ'statﬁ edibt ocks, since
it is Gk HP’@H‘S “ ) he P sip @f@"'or 3 ﬁéh@lmt derehiim §ubjsqua [5¢ @l"’tgfo 8r epar e
b Ciﬁ; 18f Lr‘g:am gt oy 84? Eﬁ"ﬁ%“ﬁ% paraifias gre

1, 390, st];éle si € the Otfankgve afr@mbast | OlarepfaftérneefbiVed to Rl 8dasfhapingidl € oi | waxy
di st 2o "?h@nf tmgap{_%mg%@hﬁg% cdidgtail | aiwnaltncacxtnaetnrsl anldcieeezsrgs é\nrgt h viscosity.
with a K & ﬁ?& % dl jngy wh }‘“ eparatlon

tl b.
of the »aﬂme In' paHi&ilar feddv ntg? 7 u nca lgng sricﬁﬁ&&’t ?c@-%ﬁ) wi-th the
hi ghestwevé pogibid yg premagehbfrl ndLIWI tan neanﬂn&atcwmm s'u ably earridosi ty bet ween
5 1129 luprs?awm'érf@mmparﬁ g E %5 glt}hthgwd ofamm'ne HOHARIIE cSt at [err]
(m3d| UI'ﬁ; %@ﬁ%@;ﬁ%d%d tTl \ﬁg ueggr%{aﬁcﬁ%ﬁg&%on—{;ﬁﬁﬁ' {3 €offinl Xy
di sti | ltatag uppreciable extent. to disti |cairht1$utf\h&i:ﬂhbﬁlﬂ .of Fdfurdl halphwreason - The
fracti an*llC?:tl)maPtrfedsm adi‘:é‘ﬂrlahWalt L‘\/ﬂn ioxide ragk ;E :sSofhedvleslthti%t e fractions
wi t h3hi tRTe f’?@lﬁ?’%@'ﬁ By R sE ar GETT AT T et &Jﬁ?éﬁﬂﬂﬁbt@ ned from
napht heibésirdt i nd bRgARe pwpealeslufme IstaB htyr £id 1he NEidRISCRRIIRG of e OI'| s by
ot her ccompuahimtte th@e s MM( amaizdri MW frthcﬁseThefardm treneasaeby-corrprl se
n a%['gnﬁtl eﬂfeR?fe f%??’i? sfFPg‘ E “f:tl ‘; dhmanplaer part of the

ar ondt i 5%%&5’ altlon! hé ﬁaséf &g nﬂﬁmgrh P ot 0
par af f iggi fr\bﬁqx ﬁé}ﬁmﬁabn dd l’bxli € Dewaxin@S seEMe tS Wetresss thd aburl | ty agai nst
oxi dat iwinh is @¢rp guitabfeao bagsehaea cers4 dwalnt fof Abe |f1@ﬂthns blértﬁ akeand col our

stand IRpOTRbS TG Yere . SrRAAe e s e ;‘;t & required as

raclibn R @%tt\‘féﬁ%efo eXn ﬁVI B i€ & béHdral c t aftér yosdesi rabl e

i n I ubranaaMNngxbabAtmgmﬂls bpdearﬁartaxmst Sa,romettxcs/vemtadt:dle of speC| al advan- and
al so i rg?ﬁ;b @sdwféuﬁﬁge pht gré @rqns?géeaﬂfac\};tdgﬁesgf daBesible to
pr epﬁ § claux%é"'@xls en{?jﬁ,&lé]ﬁ § pfﬁs %L £<Q thgm‘@ulragmail s /or LV
| ubr i c afakdtGhi®ktuBe bi.OM o a bnenan)oma/u lobL drodl Iwa\fefrl noe are
f eedst oc Khspmp@atndmeoftﬂ‘dris watungdfasef ramgmrﬂ the digméicrréfrt“éﬁ’ yepesred to as
deas hacf‘ltsl ormally carried out as follows. resistance to oxidation and a poor colour

P araf?] rgé crude mineral oil is separated, b}, and colour stability. For these reasons they

50 means of distillation under atmospheric  are not used as lubricating oils.
pressure, into a number of distillate frac- It has now been found that a specific 115
tions and a residual fraction (the so-called  aromatic extract, viz. the aromatic extract
long residue). The residual fraction is then of a deasphalted short residue, has good
subjected to a distillation under reduced resistance against oxidation and can be used

55 pressure to separate it into fractions, forex-  as a high-viscosity component of LVI and

ample, into three vacuum distillate fractions MVI oils. 120
and one residual fraction (the so-called it has also been found that aromatic ex-
short residue). tracts from distillate fractions of a crude oil

The vacuum distillate fractions obtained  which have beeu treated with hydrogen in

60 can be classified according to their the presence of a hydrogenation catalyst
viscosities; as an example may be men-  have increased resistance against oxidation 125

tioned that a distillation yields three and improved colour and colour stability,

vacuum distillate fractions: a fraction witha  and are suitable for use as components with

viscosity between about 10 and 15 cSt at  lower viscosity of LVI and MVI oils, which
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The amount of pour point depressant in-
corporated into the LVI and MVI
lubricating oils prepared according to the
invention may vary between wide limits.
Amounts between 0.0l and 1 %w are
preferred.

The pour point depressants may be added
as such during blending, or they may be dis-
solved in one or more of the components
mentioned under (a), (b) and (c¢) to be
blended. Preferably the pour point
depressants are incorporated into the LVI
arid MVI oils after blending of the aromatic
extract of a deasphalted short residue men-
tioned under (a) and the hydrofinished ex-
tract of a vacuum distillate fraction men-
tioned under (b) and/or the vacuum dis-

tract was hydrofinished by leading it over a
catalyst containing nickel, molybdenum
and phosphorus or alumina as a support, in
the presence of hydrogen at a temperature
of 340—360°C, a space velocity of 0.3—0.5
kg/l catalyst/h and a total pressure of
130—140 atm. The product obtained after
removal of volatile components is further
on referred to as hydrofinished DAO ex-
tract. The DAQ extract and the
hydrofinished DAO extract were used as
component a) of oil compositions prepared
according to the process of the invention.

The spindle oil waxy distillate mentioned
above was extracted with the aid of furfural,
and the extract was hydrofinished under the
conditions mentioned above. The product
50 obtained (after removal of volatile com-

%ahydrofl ni shed
Virihags under (b)

to prepare
and at

115

120

125



pronoters, such as conpounds contai ni ng hydr of i ni shed aromatic extracts

fol |l owed by phosphorus, fluorine or borium hydr of i ni shing of the

m xture. The average catal yst, K bed tenperatures at It is preferred that .
either a hydrofinished which hydrofinishing is carried out range aromatic

extract of a vacuumdistillate frac- 40 from [err], in particular from

tion of .a crude mneral oil as nentioned un-- 105 [err]. The total pressures
range from der (b) or a vacuumdistillate fraction of a 50-200 atm and
the space veloéities from napht heni ¢ _dr38@i%3o0i | _as nentioned under 0. 5-2

kg feed per hwpal’ttalrﬁ%t' i Fhirt (&gk 1Je rreFI/lj’cl) a§ Uﬁ(ﬁﬁi bcnntt QggQ{SQrﬁes,és ggurt B&m

present 1 n- shéd &M xtra &l used  depressants w M pbi¥er of C,-
Lubricating oil eorpopptdnons obmilakempagitions V] dlhﬂdchdte (Y«lﬂs aamemlbmr geeegal

classified 110, anePea%fccwlweﬁpf%esa "Bt | cmaigEylacye 00G4gd Apand 35

viscosity, e. g’ SEagdlicy Basioad Aapaﬂhen@@muadevmﬁﬁi't o °d?‘n"?€fm 5 r'ed %ry %8 of
t he at [err], oﬂl driginatiigt fromt Soueh Puiefpios &as by (The omdmdat pr\tﬁerﬁdrsoﬁemlb&sldof

this extract. @nﬂx;s“%%ﬁ-‘@dllql@@‘ig (F{ 0;2?? fi’"?:fatgF'Gﬁg’m@eléth the Of‘rﬁamegld% g
appropri ate aw@tc Wity 4 dgtﬁﬂiﬁ i sfs;é%f“f &t p nﬁi’w (gl
specified 50 exisbiaeh Mt tPeattda® ic'Sdeqd. mﬁdp ouawmcrr &‘i—‘ned | es
of widely used | lilw pit a¢ pbt midllia mag‘OfsltymfcM@r ughd igin| vnemdAbirhe ead ohapbexﬁent he

oils are those chésg*F‘f‘Eoé whher P1 5 f‘fgﬁg%“ %ﬁ% [ithgel at
(o) o CSAE- g,  SARTE m's SR T R 12
W th It is tOphnendnﬂd:ebﬁ!tr@ thblpaicesﬂbﬁ(thelfnes pfrcedegt r}ed:of/l SCOSI t| es can

obt ai ned. E‘t‘rf % h ItTé T tOf She deteil'!hleatlons %ire
ano

hydr of i ni shed ar 6@% )Eofég e;d nd is'r ﬂh}{, %,}3}% o ag’:j 9
men- 120 spi ngd eopidksig@veyl a ILSAII oam id sse@raef eLVleﬁindaMVItdl inUG36R! indtcedaY
be used; the corrporcmrprervent menti oned under (tbiord'rdnce it has ponent s of
such a nixture goegeiiofe in HReE i sco

e ared pre d accscfr i t‘k&ﬁf’éfcp‘ﬁp @Gs
fromthe same orp mﬂalﬁg B EonD ) G b, Ar AHAL] e et I, 55
distillate fras- nentbudeconiposent GDFrdm s cmfn a 04 udelmlmenﬁl 200add zanzb) have

accordingly Fur?‘;ggﬁm é’%@&“é'ﬁ’ﬁ‘lﬁd Hé;g*‘ BRI a%hegic 913 agd prigasiv hfepr¢ra¢ sges much
anounts of the a oG %@_6 toberplosnt OF ﬂgﬁi?éééﬂ’ﬁ"gﬁs ﬁc ﬁ? ;E%t];
extract of a deasphadntsedAsm dﬁB)7ﬂH’HepouH onsliassmm fbrafee et

m xtures tiondd oeigemnf (sa eralocmosmmrgm ated \rentmmah LVIt. st eMVI roaly iemany
bl ended in. It iSetgminedafesinggreosptingof RA%iohy APPIGHMhe desired viscosity.
to use hydrofinished aromatic extracts of T&bie I. AI t hough t he aromatl C

o HE I | £ H . £ £ £
extracts of = vacutm i 5151 H-ate—fract+ons—of—different 4.3[‘

1, 390, 953 xp. No. ! 2 crude oi s or Smixt §res df
crude oils. saAEchisl | ate fraction of a naphthenic crugle oi koI n fdhe pspcesg
according to the invention menti oned under (c). two or nore vacuum
distillate fPAQTBALPHW¥-a Into the LVI ad® M |ubrd&ati#y oi & napht hefl ¢

crude oi | asyyEQkihiaEhiridSTextrdi gRAr €d accordi gy to ghe pspcesg, of the ipe

5 (c) or mxtures thereof may be i ncorporated venti on may be 1 ncorporat ed
during or af Veeosity72]Q3F St he | ubricating o35 #@@6ordi&y tb.€¢ helih- 197 267
bl endi ng of {hg. gnents mentioned un- ventio

der (a), (b) anéi%pg? conmpounds which are In casgothe2 LVI %lnd IVK/ZI 32 34
| ubricati ng Beurpoing&pabl e of inparting desired properties 4o 10 10 13

Pour point after addition of 0.1%; additive
A,°C —15 -12 -7 -4 -1

Pour point after addition of 0.1/ additive
B, °C —12 —4 —4 -1

Sludge in oxidation test, %w 03 26 28 27 20 17 12




obt ai ned according to the invention have a the LVI and MVI |ubricating
oils. As ex- 10 pour point (which is the |owest tenperature anpl es nmay be
nmenti oned (besides the pour 75 observed in a standard | aboratory test

poi nt depressants di scussed) antioxidants (ASTM D97) at which the oil

still flows) (e.g. phenolic antioxidants) and/or which is too high for
the application en- detergents (e.g. calcium petroleum sul- visaged,
the ofl may be dewaxed. Since cal cium al kyl sali cyI ates, 15
dewaxt - |ng a
hydrocarbon chain 80 cunbersomne, Tabe ils preferred to incor por ate, “with at
| eaST 50 Car bon TE> SuciT as—duri;ngor, —af ter Lur btendirg suitabl e
pout pol vi sob PR\ - t et r aet hyl end pentam né, po ht d br es nt th decrease
t he $WECIapoi Nt  reaction products of a polyzm ne3e.g40to s@n geceptabl e
val ug. P ur int tetraethyl ene pent am ne) and an al kyl suc- 20 depressants
are ﬁé‘f' %&ﬁ“‘%a‘ﬁda‘asp b%%- " cinic!'%hhydride h whteh tHe al &1 g¥oup 85

anpl BsdrofinidhB@spindRes Rfrat PBROUNAS whi ch jgpcongai nsgat | gast &P cafpon at ons)
and/ or may be used may be nentioned condensa- E P additives, such a

s ZYisositiasAl0SFs8tict s of chl ori nat 34 weébeSand 89 di Ryl it hi dghosiHat es.
naph{;hakififaexcondensati on productg of _4, The bl epds opf ai ngd acgording to
the in- 25 phenol and chlorinated wax, and pol ymeri c vention nay be used
| n neawppeipipfG cat i ons, 90 pour poi nt deﬁr essant s, Iksuchl@as pw ynets of e.g.
s, as gear esters of acrylic or methacrylic
aC| Wha&%i‘#ﬂpmh faﬂ%jdﬂlve , In greases, in cgncrete suiiableg pour
poi nt depressants consi st of moul d oil's, in rubber processing and ex-
copo‘i’ hgc?'gtaﬁmef?éi@ﬁ‘?llefrfbl"/amltaﬁ olefinically tenderjoils, in cutting oils,
in prih

ng i nks, 30 unsaturated ali phatic MONOMEF contai ni ng Thr
bat cSwdggoﬂiiatfohberse%w and as m)ul di ng oilxe 95 7‘ ron112 3 tgmw5 Ct%borbs at ons,

suct rat ed
es- ters, e.g. copolyrrers of et hyI ene and Vi nyI EXAI\/PLE l.
acetate. Pref er ence i's aI SO gl vnglgqn The long residue froma

- pars _

originating from the- 1'Nﬂ’ddl e East was hydrocalr“bon Bi de L6ha| n*s7 with at | east
16 satagudmdistilled to yreld three distiTTgie 1IJ0 Cajbon i oMby 1 N
particular polymers of un- fractions, viz. a spindle oil waxy dastl |l ate
sat Ll?la@edrassmln\rs such as polynmers of 10¥iscosity 10.2 cSt #@ [ef2]), a

LT ghtyy é@alkylacrylates or aIkyInethachblates in oil Xy 3gistillate
(vi sc05|ty 5 ¢St at 40 which the al kyl ai ns are unbranthed @nd [err]
F) dand—astybaedion mapbtheniefeedstockanirelfli S- contain 160-22 carbon atons, and

t| | Y Sit 6.2 coSt at r]). The 105 copol yners of these esters
Hgb_ﬂé Lase %%T%B‘glerdf fef%é“@&?:‘[fﬁ% distillation was P¥ridines, e.g.

4 wwbm@ﬂnd'meg Particularly deaspbasted i t gt heagpd ods propane and

the suitable are polyners of al kylacrylates with deasphal ted oi|l obtai ned

was YEsePsitydndel with 45 unbranched al kyl chai®s cohtai mihg 1B or 190 the aid

of fraufrgiglec The furfural extract ob- carbon,atonms with a nynber, gaverage
tained is further on in the Exanpl es 110 nol ecul ar wei ght bétween 10, 000

and Pour pofint pftercpdditionef OpXordditive 4cfC  The DAO ex- 100, 000. -5 -l
tra filpioghed by |eading it er The ,anou of pour , oi nt
depi\slugggﬁ OQQA%OQ;&SP /a‘hl yst caontaining (ré:ér‘kpﬁ S rmlo\?hdpgr(l)m 50 CorD(F)lr at ed

into the LVI and M and phosphor us or alumina as a supp_ort in



| ubricating oils prepared according to the the presence of hydrogen at a
tenperature 115 invention nay vary between wde limts. of [err], a space
velocity of 0.3-0.5 Anmounts between 0.01 and 1 % are kg/l catalyst/h .
and a total pressure of preferred. 130- 140
atm The product obtained after 55 The pour point depressants may be

added removal of volatile conponents is further as such during bl ending,

or they may be dis- on referred to as hiqgcegi ni shed DAO ex- 120 solved in
one or nore oflthe conponents tract d extract and the pentioned.
under (a), (b) and (c) to be hydrof|nlshegﬂg$¢)extract were used as

bl ended. Preferab he—pod
prepared 60 depressants ar e E*ad¥* por at ed into the $VI a&%ordlnd9to thex’
process of thegagwghtion. and M/ oils after blending of the arongiic The
spindle oil waxy distillate nmentioned 125 extract of a deasphalted short
resi due nen- HYdrﬁtﬁWéhW@A@xttraat;pM with the aid of®furfural, tioredd unde8o
(a) and the hygg dﬂ @Rfd ex- and the extract was hydr &5n|she§6under 5§e
tract of a vacuunt S | ate fraction nen- condi ti ons nenti oned above.

The product 6YiscositpacxiOtmdstr (b) and/or the vacuurss.odi s- &r2 obt @00ed 255
(after rennvak,oftvohatlle com 5

1, 390, 953 iscosity index 5 Younds) ™8 s furtifler on
referred to @surpop@!PC poi Nt depressant As pour point hydgpofi ni siked +10
spindle oil extract; it is_us Pressants were used a polyer of [err]
as conponent B?“U*mﬁﬁﬂﬂéﬂﬂﬂﬂsﬁpﬂéﬁgm Ve kfl acrylate with a nunbdr averaye

pr epar ed aCCO@ﬂMBﬁnBQd&Rﬁth@QﬁSS of the in-  nolgcul ar yeight @ﬁ 25, 00§,
(add| tive A) ahd v-epti+-oh-

commer ci al copolyner of ethylene and The | ong residue of a naphthenlc crude

vinyl acetate (additive B). oil originating from South Anerica was The
oxi dative properties of the blends vacuumdistilled to yield several
fractions. were determined with the aid of a method A fraction with a

viscosity at [err] of 170 according to which, for 24 hours and at 40 10
sec. Redwood I (an LVI 170 oil) was [err] air per hour was passed through
i solated and treated with sul phuric acid. a sanple of the oil, which
cont ai ned copper The oil so obtained had a viscosity of 140 and iron
wires. At the end of each experi- sec. Redwood | at [err] and is further on
ment the sludge content of the oil after 20- designated as LVI 140 oil; it
is used as com fold dilution with n-heptane was deter- 45 15 ponent c)
in the preparation of oil com m ned, and the results expressed as a

wei ght positions according to the process of the in- per cent age t hereof.
vention. Another fraction of the distillate The results of the

determ nati ons are was hydrofinished and yielded an oil with a conpiled
in Tables I-V; in these tables viscosity of 50 sec. Redwood and is further
al so conparative figures for conventional 50 20 on designated as LVI 50
oil; it is used as LVI and MVI oil are in sone instances conponent c).
recorded. Several oil conpositions in the SAE 20, It can be seen that
the oil conpositions 30, 40, 50, 60 and 70 cl asses were prepared pr epar ed
according to the process of the in-



by bl ending a conponent a) with conpo- vention (experinents 3, 4, 5, 6,
7, 9, 10, 11, 55 25 nent b) or conponent c). Fromthese com 12, 13, 17,
18, 19, 20 and 22-29) haye positions were determned the viscosity at

viscosity and oxidative properties not nuch [err], the viscosity index (by
means of different from oils prepared from ASTM nethod D 2270-64), the
pour point naphthenic crude oils entirely (experinments by neans of ASTM
met hod D 97). The pour 14, 15,&}@%5 the former can replace the con- 60

30 pPoint—of several conposition alsa.__ventiopnal 1Vt and MVl oils in

many dejermined after dncorporatign off 0.1 %of a applications. ~Table 1.
Exp. Nol& |R 8 R EII A5 75 3 4 5 6 7
SAE cl aps 20 30
40 20 o 6%. DAC ¥xtyact R baw.,, 100
38 A5 6% ¥ —65* 1 715 Mydsofinished spindle oil extract pbw
100 62 55 040 35 25 Viscosity at [err], cSt
63.5 4|25 o 80 21.6 =1lf 20 49.7 26.7 Viscosity index
- 40 25 < 31 ° 32 1 132f —134 Pourpoint, [err]
-7 4 10 10 13 Pog poi nt, aftercaddition of 0.1 %
additiveeA [errg g v = & St o o -15
-12 +9 -4 -1 Pdur point”afterSa&ddb&dn s 8% 1 2 additive B,
P Ng P il K 3
[err] o —wo 2ESH5aE =53 -12 -4
-4 -pg9dge in axidat§ofp testy 9| S-E ‘;%E%g%.&g; 2256 2.8
2.7 D. 1.7 1.2 6 BEE EgEZ5359 8°¢
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at [err], [cSt o ! 35 4 P5E , 2 2 H E:li%ég 16.7 21.0
25.0 Vijsggsity index = < g§§3§‘t.~4§§ig-§4@§3g 43
43 41| S 45 Peur poinf, [err] —| 22,7575 23 8E Sws -7
. (7] - . P=) = |-n‘ - . .
13 . |16 16 gl 7 Pour point a1te§3;\_§gég§§1§gf§‘§%2&§%dltlve A,
lerrly | g = o~ o) BafUiESS gfERlEE -9 -7
-7 3 |} |Pour poirE after addltlo_n°o1_05f6/§ oftd ye B gerrd >
-9 = -7 -7 -4 Sl udge oxidation test, %w 0
2.6 1o 1 1.8 %9y 0.6 &b TalPE ITES XS . S 83
1 14 15= 16 17 18 SAEg B agS= °5 5 —§3
20 50 60 50 60 DAO extragk pO¥s 2~ ¢ EXg
100 - = 2 50 Z|62 SE_35% E5 5 ©°28
- 50 9z ®. 8 T4
' | & ®TENR 25 & S8
Ae38°ET EE 228y
5, 8358280552555
— ke Ex— 2358 =
SINS S5 g85s gEEEEER?
o' o“ Uga.gg gts-a_ggﬁgowo.g
< m wigagSoe wEBEEL S
° R P FEEL
= = E-Q‘%D_cg,'jgg'c:;gfo.—-w
T © <S8 54528 2>R .88
T3 T 8e2c8 8 _ %"
S 3 s o B_-:;mmm2:3>8:s=_o'£
z 8 R “Scs B 5 £z
. g RS ” g =
% - 9 o 2
g »n = =2 Q9
> = T 3 =
23 ;3¢ A
T3 a2 3v &&=
g &8 58 35 5 F5 F
g 2 3 3§ E £ 2 g O
9 = 2 - > = B & ¢
s X £ & & &£ 8 3 5 =
irsy o [} ' 7z & o & oA 9w
w Qs <4 3 3555 T
Sazx g gL L EE




. 5<5
. )
E <3 g gs
Ay o +—
. . u t
. < © ‘wnnoeA B 10vIn@ANEIIT PIYS! Ay poeydsesp v jo 1081IXD dIIRWOLE UR SI [I0
di N 9 S e YL TYHYM U m@_@_oc SuieSdad  Suneouqny [p101 9Y) Jo MY 0 1SEI] B YOIYM
H 4 0O 3y} jJo suq Aup 03 wc_cuonum.nwm@ooa <.% ur [ wred o1 Suipiodoe ssed0ud % 7 Sl
A > . - 0€ = + JuowtBo WSl B ‘(10 2pnid Jruayiyded
o T cs® 10/pUe PIOHUE-10/PUE Fananmﬁmﬁ_mB B JO uondRly SIB[NSIP WANdEA ® (9)
o ) sey (9) I1SpuR pouonuI.-ucHITIOR|[1} Jo/pue ‘[i0 Jeisuw
= =SID WINNo¥A - st urpasaid APNIY B JO UOIIdRI] OIRJINIISIP WNNOvA
AR S Ip WO a1 YW WD s PIIO € JO UOLOE} FRYNSIP
> %. _—® ay) jo ocw_:ma 01 _&_Eooom%wnuoa@m ® JO 10BIXS OfjRWIOIE Bﬁ_m:oi; e (q) 01
3 : ST ot M 18 ap &1 (q un pue ‘j1o Sunjesniqn] .
N e o3 PAUOIIUQUE)Id [BIOUIT 2PN B W jo _unumg [2103 3y} JO MY | SB[ 1B JO JUNOWE U
— - SjR[IISIp WINTDRA 3Y) YoIpmIIG—|Guided> Ul [I0 9pNId dlulyjeed e JO anpISal LIOYS
= S :3u jo ayo Aig p3 SuIp10038 Wuooa ¢ ns paieydsesp ® Jo joBIIX2 OllRWIOIR UR (B)
O > T ,00 o © 1@ 9pnId o_cuw%wmmm st (835 homwc%:o_n mom:a:_hom __wwss Awdo S
- Py -un pduot [i0 [eloUIW PN ; MO[2q XIpul K1SOISIA B YIim sjio Juneougn]
% —_ 73 17 1 Aot Buiprosongs iy BT 1o donwiedaid suy Jo) ssasoid Y
o .— 5 () ™ ﬁ W_,o uwb.auo_:EEmQ% Jo .psvmmue gm__..vsﬁ —S1 WIVID dM LVHM
nc e o 5z 00 &
B % =0 M e A =50 25
& g e §® 01 201068 w9l 0D2Wi  mo 0 €0 M7, ‘1531 uorepixo ut 33pn|s
oB| sz e~ - o 22621 2 T_.STTI28 Do ‘8 SATUPPE %[0 JO UOIPPE Ja)F u10d Jnog
m m U= T L =" - 2 m w _ m w Do 'V SAINPPE %' JO uoHppr:1a1e wuied 1nog
Wf .w% e = € wR.:W%mM m s \.eﬂw m_mr - m B D, “wiod 1nog
(&) ) D — — )
« = SO p- g mmu i @ RO yB S do AT W Xapuy AsS02SIA
C S e | S —
m M ! WON T 96'L Wu.m.m 8 m M% SI 98 mM Mommw m Mﬁm - 1S S 3 189 *4,017 1T ANSOISIA
T Q¢ 0T b 09 <08 o0f oy 05 £ - oo sqd 110 0S—IAT
R R 23R098S T Bwe Bz . .
g a8 T 9 or E MN 7Y o cB82gsaLs ool mqd “19B11X5 OV PAYSIUYOIPAY
O,M aw . g G 3 08 09 o ° mvm ° w m 001 _ mqd “1R0%8 OV
2ol @ ot o Ss o o B8, 233 55910 3V
W.M T e o A Sy paar— p == To o= oy
asS 6C _n_|_‘wmt _wmm ~ MN 6 Y4 ; nwm = Hﬂ\wm rm~ 8 I N "dxg
- sTo (@) ] ©©oom © + = j '
— oo odh . <~ S® _ — %o o OAPIRPL
oMo oo c _ mMm_ 09 ©._
1 ON L O~ (&) B [ o ['o I enliy il .m (&)
° s >- o co-90® . 0w3-
o s -8 o< —_ QQﬁaome m
o .— O c U o = OO0 . o
— QOO0 ..ANT. b . O . N w. M QT - O WO
>O0O00OMMONT X . OOSTOLSTNO . - =« >0 = O o
A AAN i I TOANMNANLLOAMNS | O . £ © O~ ©

[ L M s *

[N



tract of a deasphalted residue of a paraffinic al kyl net hacryl ates in

whi ch the un- crude oil as nentioned under (a) has been branched al kyl
chains contain 16-22 car- hydrofinished ben
atons. 10 8. A process according to any one of the 14. A process
according to claim13, in preceding clains in which during or after whi ch
the pour point depressant is a 45 blending a pour point depressant is

i ncor - pol yner of alkylacrylates with gtpgsgnched porated in the bl end
9 sl —chai-Rs—contai-ni-ng ig 5P 20— ear-bon—dept-essant—s
a pour point

di ssol ved i n on@stMate TRkGorOéf 4 tede mALANGI] adhi tplolymenunbemma\nelbagehemwwicafﬁ 15
conponents (a), m(rb)nmadnldld(: () bra Yreulnh disdbatk. hbrbon‘gm“ Bt wane with ebtrasinid

100,000 9. A prd')‘tf %ﬂ%rﬁﬁh CAlG crte O Men8 137 odRs aloRiMCSS5iAGe 0k di Ng
to any one of 550 7) @cogg,t,gmgm Bie SSRY eSaadH theS pbilC @bint depleddaid Bato 14

in which the anmrmamgfclamun ieh aeeomdtic@k- blzxfﬂ mfthékseira@nnltat sexu 40
poi nt depr essanfac Sf ﬁmbéwdoes@ &1 rlafflm brﬁ% p kﬁ{ %%é&g@‘f%d

resi due as nen- ﬁ”é i '57"6’8%?5"" FBH M RE™ 0 vaRitdane of t one under
(a) and the rhgldr of A prazbs dccordiigtioQdy Bk ol s 141 Anpriocdss depording torclamtldy in
aromati ¢ ext r actreesfling clagravinrmwidéhsduring ar @ftér ackhich b‘l‘ @ﬂﬂ Ag 'ﬂh %ﬁ]{qs 2t d-‘a t 45

and/ or a deter Up 0Nk denggssnt Sné@rund’ﬁl”{"@ 18 o n EP
additive is, o??ﬁfc%anﬂ,ﬁ}g&veﬁagwﬂ i} ffltlf at d&)%ﬁsr &Glhld)ﬁurﬂfer%iv&agﬂ”lh BrRAUI&
porated in the dohentkntso@)Lide aod tc)asbmaﬁdeonedﬂetﬂhdeﬂw en) 10,000 and 100,000. 17,
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