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definéd above. According to a third aspect of the present invention, there
| s provided.a fornmulati'ng Ingredient for lubricant oil, conprising the
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,Jhe I’i quid oxidatively nodified ethylenic random copol ymer of the present
I nvention is prepared by the, oxidative nodification of a liquid ethylenic
raner‘n copol ymer having an ethyl ene content of from20 to 80 nol %.
prefefably from 30 to 70 nol % nore Eretssuabisy from 40 to 80 nol % and an
[err]-olefin content of from80 to 20 nmol % preferably from 70 to 30 mol %
more prefer ﬂr@&:ﬁedfeirsﬁhiéﬂn&dh ol Bocorhé¥mdré Stilinfé iRLERAAEEI dnd baARAS Bdmiidsitions.,
copol yner has b liquid JMIERE Fanddheéopaifindt Riaf hdve 8 B viIGs @iig it theltdloliRgrahgenige of
from 200 to 10, 00?) preferably from 300 to 8,000, nore preferably from 500
to 5,000 as neasured by avaporpressurei@snpgeger, and (ii) a nolecu- tar
wei ght dsstribution (Mv M) given as wei ght average nol ecul ar wei ght (Mw)
di vi ded by wtaréieB isoiven bytbe feiidwingieshetion®i: ght (Mh) in the range of up to 4,
preferably up to 3.5, nore preferably up to 3 as neasured by gel perneation
chromat ogr aphy. Exanpl es of the [err]-oggii8 conponent constituting the
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B err] 1.5 wherein B Is glven by the follow ng equation (i): B [err] 10
wher ein Be is the nolar fraction 1@f+ddweret hyketre -aagponent in the
copolymer, Po is the nmolar fraction of the [err]-olefin conponent in the
copol yner, pmerablge is the nolar fraction of the [err]-olefin-ethylene chain
in the total dyad chain. The B value is an index which indicates the
di stribution of the respective nodomkdxRoapdaeh{is-Rel t he 16 copol yner
chain. Ashigher B value indicates that the copol ymer contains |ess bl ock
chai n uni t smemarefesablya nore uni form di stribution of ethylene and
[err]-olefin. Preferred Iiquid ethylenic random copol yners have the .
following B vaI ue The copol yneré“z\ﬂQ‘rf‘%?ﬁ R AyMdmPeont ent of 50 nol % or
| oner have Iuef W thin hefoII Wi N tion: L
1,040, 236 Foat g oo ent o5 et SEGhoregh Sl el wil g olgeing pque:
Pe), 25 nor preferably 1.0 + 0.4 x Pe [err] BJerr] 1/(1 - Pe). so The
copol ymers with an ethylene contenj,0 hi gher have a B val ue
failing within the foll ow ng equa-]i'rzoéﬁ% ng%q '[err] B[[err] 1/Pe, 35
preferably drefarapl yO 3x Pe [err] B [err] 1/Pe. nore preferably 40 1.4 - 0.4 x
Pe [err] B Jlerr] 1/ Pe. These liquid ethylenic random copol yners may be
prepared by the nethods proposed byszihgxpaRepasSim: nee as the _
presentinvention in Japanese Patent Application Kokal No. 57-123205 and
Japanese Pain68prefipidlyi - cati on No. 60-259835 (JP-A- 62121710) with a proper
choi.ce aog pol ynerization conditions. 45 The liquid oxidatively nodified
et hyl eni ¢ random copol yners of thel.predemes<i BaeritReon can be prepared by
These liquid ethylenic random copolymers may be prepared by the methods proposed by the same assig-
- nee as the presentinvention in Japanese Patent Application Kokai No. 57-123205 and Japanese Patent Appli-
cation No. 60-259835 (JP-A- 62121710) with a proper choice of polymerization conditions.

&S The liquid oxidatively modified ethylenic random copolymers of the pressnt invention ¢an be prepared by
oxidizing the above-mentioned liquid ethylenic random copolymers with a gas containing molecular oxygen
and/or ozone, optionally in an inert hydrocarbon medium. The molecular oxygen-containing gas used for oxi-
dation includes oxygen gas, air, and gaseous mixiures of molecular oxygen diluted with an inert gas such as

: nitrogen, argon and carbon dioxide to a proper concentration. The ozone-containing gas includes ozone,

50 gaseous mixtures of ozone with oxygen or air, and gaseous mixtures of ozone or ozone plus oxygen or air

" diluted with an inert gas such as nitrogen, argon and carbon dioxide to a proper concentration. The gas con-
taining molecular oxygen and azone may be any mixtures of the foregoings. -
The inert hydrocarbon medium which may be used In oxidative reaction include, for example, pentane,
hexane, heptane, octane, decans, dodecane, kerosine, gas oil, benzene, toluene, and xylene.

85 Oxidation of the liquid ethylenic random copolymer is generally carried out in the absence of a catalyst,
but may be carried out in the presence of a radical initiator or an oxidative catalyst. Examples of the radical

" Inttiator include organic peroxides such as benzoyl peroxide, di-tert.-butyl peroxide, tert.-butyl hydroperoxide,
~dicumyl peroxide, and 2,5-dimethyl-2,5-di(peroxybenzoate)hexine-3. Examples of the oxidative catalyst
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oi'l, engi ne aalgroperiesdtiioid oriddtivelyrgodified ethylanlcadndgm mpﬂmmdmdd ethyldnicrzhdbny @palyas e
agent. The |drgimntwhichitiseerbadified sopolwokrd areprerstddy | eni ¢ random copol yner of the
present kmvention nay also be used as 25 a formulating ingredient for

pai nting corthdsmppslien Exanpl es of the coating composition in which the
present copolyner is blended include painting conpositions containing as a
filmform ng r &8 eppesitiopsfisiviannand polefin somponeats wpsdanrpipet by HONNR esi ns,

unsat ur at eds(gol yesters or m)dlfle nsaturat ed pol yesters, phenol resins,
epoxy refin am no resins such as urea resins and

mel am ne resin uret ha reS| n ondens a| nt i eS| ns su
drying o |, %@nﬁé @m‘?ﬁ §§ s ;Erg" Jreotivdis il oglion
30 painti ng hicaed 0r e | VEr eme' °h3tﬂ eanl scam Hs s
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by wei ght per 100 parts by weight of the filmformng conponent The

pai nti ng conpositions(coating agent) having the



preseht copolymer bl ended therein mayfurthercontain any desired additives
known in the priorart, ‘for exanple, pignments, sofvents (in the case of

sol \}'Qp} type painting conpositions), dispersants (in the case of emul sion
35 type painting conpositions), |evEPPR#$28Bents, and weat hering
stabilizers in a suitable amount. The liquid oxidatively nodified ethylenic
random copolakign miflecliBEwdihbw@benkyhdmithiaiite. "8y find application not only as
a formul ati ng agent for lubricant oil and painting conposition, but also In
a vari ety of3)upesylarweightelisaibittion (MaMeli sper sant for sol.id additive in _

| ubricant oil, processing aid for rubber and resins, fiber processing aid,
modi fi er sf.or rihebolecuardeigitsistibytion{Vadir) wagresasuréddccardin to the methodxleadribedim Takeuchi,
scavenger , ' '@l Permebtion Ghromalegraphy c(gublishad by Majuzen Ki<las folipwst  spr eader , :

pl-asti ci t y- i mjépingiafigndgyd pelysbreng fmonp-disparsedplysivens. imapylfadtiused byJioyn Sodg iie)diavieg a
nodi fi er or fppwn|malesulariyright, thepolecular welhb (M) @ad pel epgnertion ichrprefogsnhip| (BRF)corn atid M
copol yner oforolymenjyese mpgsured {niavy & Falibratipn gunse fopthe pairelation; epyreenfolegyiaeweight (M) and
enul si on™ aﬁ'ﬂt“’(“ﬁf"g'“%%?'5"?)??“??&5"8%%%“1”6?0-%%? BYyYeishty tal processing oil.
EXAVPLES 45 H\lgé% plewag anglyzad by GRE 1irSqoR\ AGRG "ﬁ R SING 'mf
st rat | o s

bel ow ar e n’%’mn b PluR sp oRieingdy, e congteTR S SEPFRERe Lgieare
cal propgrties’o fkl’%fui d oxidatively nodified ethylenic random copol yners
and liquid %@#ﬁi@ndom copolym -ers fromwhich the nodified copol yners
are prepareda. nposi ti on The conposition of ethylene and

[err]-ol efin qayQhpRWas ¥aRd SldhiloB&Redtdn 4 Shich nAI® a concentratibn OISy wRWRE 20€
nolegul ar  wei gbyThé ddnical itk wasHERE aAYPL & BnelHBkrCThd béhientdReidphssbdtoudha stintess steel
copol ynmegp Was iBrhawigh opsniry diemielEeroisQRRThel @ldWal HRiyasd BYBPE. Vaper pressure
osnmoneter (VPO in toluene nediumat [err]. The standard sanpl es used as
havi ng EBPO 284 425 Bl a known nol ecul ar wei ght were benzyl and

squal ane. (3) Ml ecul ar wei ght distribution (MvV M) 5 The nol ecul ar

wei ght di st ri [sel papnestidighkdmatogmphy(SBC) was dardezicont whkder dhetfalovingcamditidne.d descri bed

i n Takeuzhi , "(@dihramafograah i 15AC-BHG/GRE Manpfachikedby Npteisl i shed by Maruzen K K. ) as
fol l ows. Usi nﬁﬁ&%ﬁmmmwwmmwmmdgmw gnskGompany _

[

manuf act ured K¢ TPERWataB¢MORC K ) havi ng a known nol ecul ar wei ght, the
nol ecul ar wei §Flovempte ahaiigis; per meati on chronat ographic (GPC) count of a
copol yner V\@re rreas-gred tQ draw a calibration curve for the correl ation

bet ween - #o| ¥ geadard gevigan (@) 0) styrge qanPopsnt wMBPsiioR| ume (Ve). The concentration
used was 0. 029 t A SR8 . \was
it el

% i nal yzed b C to record a, GPC
Haui i"'e erwéa%g' | s qf di t itio

chr omat ogr agy ARk TRVl i S et
wei ght aver ﬂ‘ﬁ[i er in i;bsqse on € polystyrene a rd
sanpl e wgre calculate A Value Ts then obtained. The conditions of
sanpl e prepggiant Sladibfrdeidnaindl Ysi s are described bel ow. 15 Sanple
-preparationTCay A sanpre was added to o-di chl orobenzene in a conical flask
o \@concent r g{dampeNelgheditiyiaths, Wk 8ittovedidod Rfor fBhdERH the SRBLINRR phRETIREla sbbarat-
140C for onerynmiél. At EhénpeRRire6r28°c\\8006N BAKSBAL Wadaddo fe fiAdl.The SdiveRl MiRire 384 a
filter havi héxassfaceiomsvolithe fhtiaNSI3EThe hinddwds shaier dnd theh fladel Sthtiohrily whaRugon eyrb@sle
by GPC. GPCsepetated ttatealkyspsa T ioveniaye yasdebignafsdi@dtionsutioneiS1i Todheappertagetauas ddded
fol | owi ng cé09dil bfagetene. THe mixture Wam)shaBen anxdihenglamap sationdfyGvBerdlifGh Ebtparated infoded layesd
by Nat ers (e lawsranduppetdaybrsweteyipsignatst! frantiomesivtidna E82ianddFSByredBedtivelduPont  de '
Nerour s and Cdieginefithe(feaptionspiplions wes removed oicthe epjvet|by gistiliaion; oblainirig fagtions B1) F2, and

St andar d®def®-ation (a) of ethyl ene con;oonent conposition
Each of the fractions was analyzed for ethylene composition by 13C-NMR. Using the ethylene composition

and welight percent of each fraction, the standard deviation () of the ethylene composition was calculated _
according to the following equation.

&  E=EWiEwW
o= (EFEZWI
wherein El is the ethylene composition of fraction i,
Wi Is the weight ratio(weight fraction) of fraction i,
E is an average ethylene composition of the copolymer. _
&9 The greaterthe standard deviation (o) of the ethylene composition, the wider is the composition distribution.



A liqlid | ow ol ecul ar wei ght et hyl eni ¢ copol yner was divided into three
fractions of different tonpositions by extracting it with solvent mxtures-
of ac@(one ‘and hexane in different rabj g a separatory funnel by the
foll om'ng nethod under the foll ow ngagoggﬁ#rﬁgﬁs 35 Sol vent extraction
fractionation A sarrpl e, weighed 40 grans, was dissolved in 300 m of hexane
and t he sol UPIBYA4Ras pour ed |nto a separat- ory funnel At a tenperature of

30 hixanc/ aged P50 PURUARPF 555l esh(ShnlsHp s bt et o g b5

pl aced stbatronarr | y wher eupon the m xt ure separ at ed |nto two | ayers. The

|l ower |ayer was designated fraction solutipgh FS1. To the upper |ayer was
added 400 nml of acetone. The mi xture wWBSzpgB&kef and then pl aced
stationarily whereupon it separated into two |ayers. The | ower and upper

| ayers wer e wiRfeindedsd Membladbtionfthezorteiit nBiaTrabtion) onthe ethyiéhe corfsoRét initheadopolynted C h
of the fracti OPo BeHeuholap REctivvithe contERliREAr dctidnlh 6f tizend-oi€in icotiponeht Bitie dopdlynter) and
obt ai ni ng fr acPéeisthe mblar fradtionanitle d-blefinFehylehmcHainaf thd ol dyadeiainons was anal yzed
for ethyl ene cUwg®salis ioan ingexvéich Jndishibs thédistrilgutionef tfet rbspeaiine moremenesinipprents dmite
wei ght per cent capblyreerchair. Thech vabme js chiudatest by determihing aaliesiof Ren P¢ andiPpe adcortiing:to the pro-
et:-hyl ene conpossdiiesrepovted by &4 Riys INadromoleesiedi 187743197 G Rewsiall, iaceqiasuled, 15 3580
E= [err] f§err] (19231e# ﬂnlymﬁresebnw, [Boiyiner Rhypics didayil <378 (1089 ard K.iKimurg, {Polymer, 2B#41 |
W |s the wei gﬁ@ lafihighend glve m%% qgpolymep, eanfalis less bipck; cheln ynits pad hage more
et hyl ene conpo¥fipmyfistibption|q “39’ BF RThe gr eaterthe standard devi ation
[err] of the e'tr B ypfue Hﬁrﬁ?@%‘ ﬁopolymerln1mlof

di rrbutror’"exa % E:g% nd measpring 1%
o i %r kb vgv

e fg a
erI ecul arz?/ver f%ﬂimg“ htﬂ% A
equa- tion: g%f’
fraction) of é et e"in %‘ﬁ'g [ nt e copol ymer Po is the

nol ar fractr(gj rq@%ontent m)l ar fraction) of the [err] oI efin conponent In
t he copolyner, an oe is the nolar fraction of the [err]-ol efin-ethyl ene
chain in the tﬂémanﬂmsimsmeabyéwem&cm%uemaa%uﬁe niehe@destibbdi JisKBsoRI®M, t he
di stribution of the respective nonomer conponents In the copolymer chain.
The B val ue (rysapécatioavaisé by determ ning values of Pe, Po and Poe according
to the pro- cedures reported by GJ. Ray, [Macronol ecules, 10, 773 (1977)],
J.C. Rangal |, $ddenificationvalbeeas mbisured bydthdsaponification @8 npasudng nidthoy deseribSdin HSEKS070-
[ Pol ynmer Phylss_B:s, Ed., 11, 275 (1973)], and K Kimura, [Polyner,. 25,441
(1984)]. A higher B- val ue indicates that the copol yner contains |ess bl ock
chai n uni t s ®Rkvgeasontentiypercenti f or m di stri but i | on of ethyl ene and
[err]-olefin. The B value was cal culated b eneousl di ssol vi ng about
200 my of a coPyrapiRe? ofioxyeen eantepkwas measured By "zﬂf%@ test tube having

a diameter of 10 to f | e, and nmeasuring a [err] NVR 20

spect rum of ¢ ?)r%’ag‘{% Mpywr@aﬁdrtrons terrperature [err], frequency
.25.Q5 M1z, spe f||ter , l.se r Ltlo
tinme 4.2 se ':27 '§ js's"p E?ir@?? %Jt%r"é*‘%’w@& '-"5‘8%‘;38"9‘%?@%,
and det e n| oe” Trom spectr (6) Acid value 25 Acid
val ue was. rrq Eﬂ&.@éfc&rb&yrta&érm@%ﬁt&iéﬂc&ﬁmg@?@%' ng method described in

JI'S K 2501- (7) Saponification val ue Saponi fication val ue was

neasur ed by t hﬁre%am o et g:auﬁ(elye%oaygwr, aﬁaguﬁresmsi gRbeSs1Edriongl andTorhyi Groips)
007 0 - 4 were calculated by the following equations.

(i) Content of carboxyl graup = _
' : . acid value
molecularweight of KOH
_ (earboxyl group, mol/modified copolymer 1000 g)
&0 (i1} Content of oxycarbonyl group =

: saponﬁcgﬂonvduwcid value
molecularweight of KOH
{oxycarbonyl group, mol/modified copolymer 1000 g)
(iif) Content of total carbonyl groups = ' _
55 {oxygen content, %) x 10/16 ~ [{content of carboxyl group + content of oxycarbonyl group)x2+(content of
: hydroxyl group)]
(total carbonyl groups, mollmodrﬂed copolymer 1000 g)




1966.% (8) Oxygen content In percent 35 ~  Percentage of oxygen content
was rreasured by organic el enental analysis. (9) Quantitative anal ysis of
hydtQx group Quantitative analysis of hydroxyl group was carried out
accor rng to the acetylation nethod Eesmmmln 40 S. Siggie, Oganic
Quantitative Analysis by Functional Goups." (10) Contents of carboxyl,
oxycarbonyl,-.%l&épftal carbonyl groups The contents of carboxyl group,
oxycar bonyl - and total carbonyl groups (carbonyl and formyl groups)
45  were cal cuiadsPshciBywith ¥R obéthting Véninth of 48 Adels @Bipped With dn@ad It tutse{ arfgak bédtlbe,
group = athehfidnieler bcdn wH dhbiBed vt I800Gathd df @ lquRiciRleyd o pylbhRnddin copblymer
(ii) Contsenhaviig ofsth@adezontyiit ofdo Mdl%, & nuniber dvbragemolecaladvaiyiit (Vay od 1,000, ambibcutachvdighe d
copol yner 1QE@bgipn (Nw/i)) oCnAs, @n bthyiéne icaisdnert asniposifdn stndanpdeviatidhRe) of 0.1,(z0 yajerof |
content, 9% 12, didaiMbcesity ¢fCIcD40 Pat (1040 caalipbiss)yal 203C.OThp cepolymertven ngitated @i100G rbovhile
gr oup) x 2 +(.C tretarmperabire wasakised {d 2001Co The) Hry @i westitoww for B bewys thrgughidhedniet tnbe Abageti 66180
copol ymer 1@@hoyi The air blowingwesgaraingissl, andinstesd, oitragen was hioys thraugh the inletfherwhiig the reac-

oper ati n§ v &irwascopipd to raom teropepalure@SFC) Faase waschteiged ahxidatinelesnodified eopolymer, was
out | et tubea"&a"tyﬁ'!ﬂ"r"ﬂ'l'féh%’fngﬁﬁ@“a‘ﬂ" '@lﬂ?"’ﬁ!&% charged with 800 grans of a
liquid ethyl erﬂé‘mb?' rﬂ"'ﬁ“ﬁ havi ng an et hyl ene content
of. 49 nol % a TRierHa i "%M'Q’MH a |ght (M) of 1, 000, a nol ecul ar
wei ght di stri A % &o 3, an ethyl ene conponent conposition

st andar d®devi a"‘lﬂf’ zin t “‘i IB value of 1.2, and a viscosity of 1.040
Pa.s (1040 ce énti he copol ynmer was agitated at 1000 rpm -
while the temg %0@1’7:31?! gc}anﬁEJ I n dry air was blown for 6
hoyr s through 3@{,,0, Ao oagtrgodg, yhdrt €7/ hour. The air bl ow hg
was tern}nate odngﬁlt @% moliobd wn through the Intet tube

whi l e the reaqptalarbotyPéot@s : 480 M6 o@(pg @Z, ggrat ure (25C). There was

obt-ai ned an oxind#irkié€ bsoriBdhisbéchim 6RIMUMBY cop la 18 Sxafhple lisshown) i Figow |1 qui d
having the foll owi ng physical properties. nunber average nol ecul ar wei ght

(M) : 940 nekewptdmr wei ght distribution (Mv M): 1.52 acid value: 3.7
rrgKO—l/g %5 saponi fication value: 5.40 ngKOH g oxygen content; 2.94% by
wei ght vi scos|1thyproma%Mdelmmmmmmmwmmm@s@@@imwm& g
nodi fi ed copyéngrandom gorolympisiaying acathyisne contdniGe 49 melYs/ DBINber averdde malesuletipsighy (Mn)

20 hy d PEh&A0. asoatecular weight digriyiian (delio) of 176 @n tihrenecomrangnteamposition [stapdardxiemly |
content: 1 stipni(g)iof 0 b 6§ valumeldi% and g viewpit 10 Pes 4670 gentipoise) ak2026, theireastion tempera-
spect r unof MaNasiBHErand the alsbigwing fire was 1“( hoprs. Thera wpt ebtaingd ¥ pxidptivelmpdided cqpolymer,

havi ng an eth ‘% a number average nol ecul ar wei ght

fary
(M) of 1,240, 5%;{&;3& 'ﬁ?‘ gl stribution (M~ Ih) of 1.74, an ethylene
© o
e

Exanpl e 2 2uhighy ‘@ "t'?@éde ""B\d f%"° ngRYysiFal Freeaied except that the
starting copolj&'ogg a%[m ig - pro- pyl ene random copol yner
conmponent’ congy k%%é‘% Y ation (a) of 0.1, a B value of 1.2,

and a vi scosi . ge- ‘centipoise) at [err], the reaction-

t a
temera- 30  tddfgxyl\Gnteht 0/2F molffaft § MGl bopdh¥d Ng tine was 10 hours.
Ther ewasobt ai f’tﬁﬁaibﬂnwb’dndﬂtt oM knéirDD6lg ibditéd e&aagwme r,
) hydroxyl content : 0.62 mol/1000 g modifled copolymer
total carbonyl content : 2.23 mol/1000 g modified copolymer
The infrared absorption spectrum of the modified copolymer of this example Is shown in FIG. 2.

Evaluation 1
45 ‘
: The oxidatively modified ethylenic random copolymer was evaluated for its performance as lubricant off
formulating agent by the following method. .
(1) Preparation of sample

In a 300-ml beaker were admitted 65 parts by weight of paly a-olefin oligomer A (Mobil SHF-~1001, man-
ufactured by Mobil Chemical) and 35 parts by weight of poly a-olefin oligomer B (Synfiuld Gost PAO, manufac-
tured by Chevron Chemical). They were thoroughly mixed with a glass bar. To the mixture were added 1 part
_- by weight of a commerclally available gear oil package type additive {TC2535, manufactured by Texaco, con-

85 taining 24.1% of S and 1.8% of P) and 2 parts by weight of the oxidatively modified ethylenic random copolymer
' obtained in Example 1. The mixture was further admixed to prepare lubricant sample I.
For comparison purpose, lubricant sample li was prepared by the same procedure as above except that
the oxidatively modifled copolymer was omitted.



whi ch®*was a cl ear yellow |iquid having the follow ng physical properties.
nurber aver age nol ecul ar* wei ght (M) :1130.nol ecul ar wei ght distribution

( M/ : 1.84 acid val ue:, 15. 3 ngKO#p@ 28h42581 Saponi fication value : 25.1
mgKOH g oxygen content: 5.97% by wei ght viscosty: 12400 centi poise at [err]
car boxyl copt R | /1000 g nodified copol ynmer oxycarbonyl content:
0.17 nol/ 10%E%Eurar%"gipfnlz%“{égcopol ymer 40 hydr oxyl ‘content: 0.62 nol/ 1000
g nodified %pe%m{ total carbonyl content: 2.23 npl/1000 g nodified
copol yner The i1 nfrared absorption spectrum of the nodified copol ymer of
this exagpl e ko fitvp¥dmplewab hdded b-a da¥Por@inbriavidg #damets of i infitPdnd iiwed BRttnd bvr
ethyl eni ¢ r Ao samph wdRibteMried or bty TR isf M6 light SbsPIBdnke ATRY Kample at 4 Waelefigéf
0i 1 for nul ateomg vag eishsulid by B epekPiphasrhetey usiRet d yiads cejl bj S0RY prehakdne Bs b referéiipd.c 50
In a 300-m beaker were admtted 65 parts by weight of poly [err]-olefin
oligomer A (Mbil SHF-1 001, man- ufactgre y Mobil Chemical) and 35 parts
by weighe of poly [err]-olefin oligoner nfluid Gost PAO, manuf ac-
tured by CheerPSMQRaI‘P.-Whe?-ﬂgr%fﬁlor%}gﬁm"yzﬁi x8d25rPr38 g?@s3Bbar. To
the m xture wepgymelded 1 part by wegght of a @mmerciallg avail abie gear

oi | ~package type additive (TC9535, manufactured by Texaco, con- 55

taining 24.1 %of S and 1.8% of P) and 2 parts by weight of the oxidatively
nodi f i ed® et BI@EFROIANdom copol ymer obtained in Exanple 1. The mixture was

further adm x to _prepare ricant sanpl e }-'FOF C lma,arisor] urgose. .

. ] 8 e, gd been co b was kept.
e cant is@%ﬂt&%?%ﬁﬁ# : m"ﬂzg%%%sﬁﬁ%aﬁ%ﬁﬁ ot
E}/emya't izglg _procdenur_et% mggﬂpat){%ﬁ??'iﬁ% dO‘PI lsfgrr%d t St% de’ 0 a )
‘gl ass cont gy ek eRaidihdato i ameter o mm and al |l owed to stand over-
ni ght . Theacgarrpl e v\'/tsités:é etermned for clarity. That is, the |light absorbance

of the sanpl etidtinfe tH@NY Blifdiabirafhce®Pah diillsion RydFaaSHéRrePacosidiRg® HepRIREMFUTRE €1
using a gl aggszeel | of 50 nm and hexane as the reference. Rating Absorbance

<0.05 0.205-0.15 0.15-0.25 0.25-0.35 >0.35 Poi nt 5 4 3
2. 1 15 (b) Heat stability The gwnt ai ner containing the sanple
part which had been used In the conpa y test was kept In a constant

/ / m -
tenperature bath atT§Rgs Riyr O mIQ-B0 TRE-68f t 60-48Rc 23480 e was taken
out of the bath, alpgigRd to stamd at rgoom tegperatue[err] qvernight, and
then de®®rmned for clarity by the sane procedure as (a). 20 (c)

Anti-enul sification The tinme taken until di sappearance of an enul sion |ayer
was neasur ed accor did)y Results procedure of JI'S K 2520. 25 Rating Tine, mn.

<10 10-30 30-60 60-480 >480 ‘mable 1
L ~ Zubricant sample
| I iz
U | COmpatibility 5 2
« Heat stability 4 1
Anti-emulsification 5 5

" 45 Evaluation 2

The oxidatively modified ethylenic random copolymer was evaluated forits performance as painting compo-
sition formulating agent by the following method. : .

50 (1) Preparation of sample

: 85 parts by weight of epoxy resin A (Epomik R-140, manufactured by Mitsui Petrochemical Industries, Ltd.),

15 parts by weight of epoxy resin B (Epomik R-094, manufactured by Mitsui Pefrochemical Industries Ltd.),

and 3 parts by weight of the oxidatively modified copolymer obtained in Example 2 were thoroughly mixed. To

&5 themixture, 35 parts by weight of silica flour (Crystalite A-1, manufactured by Tatsumori Kogyo Co.) was added
and thoroughly mixed, obtaining epoxy paint L.

For comparison purpoese, epoxy paint-ll was prepared by the same procedure as above except that the

oxldatively modified copolymer was replaced by a commercially available vegetable oil polymerized type anti-

9



Poi nt*. 5. 4 3 ' 2 1 30 (3) Results
Tabl e 1 Lubrlcant sarrple Conpatibility _ 5 -

2 t stability . ) 4 1 '

Ant i -&nul si fication. - EP023g425B1 5 45 Eval uation 2 The
oxi datively nodified ethyl eni crandom copol yner was eval uated for its
per f or manc getig gyehtnt i Ng conpo- sition fornul ating agent by the foll ow ng
met hod. 50 (1) Preparation of sanple 85 parts by wei ght ‘of epoxy resin A
(Epom k R- 12)Eyalyatingdreceture ecd by M tsul Petrochem cal |ndustries, Ltd.), 15
parts by wei ght of epoxy resin B (Epom k R-094, manufactured by Mtsui
Pet r ochémni ¢aiPigmantgetiingeate |t d. ), and 3 parts by wei ght of t he. oxi dativel y

nodi fi ed copg‘layrrer obt ai nedergqr‘tmgxﬂafne%e 2 tv?\r*e‘rﬁe thoro m xed To éé{i
m xture, 35 gafaPB ! diamg g‘g by
Tat su rmr | i G“°t“ﬁ8 P&E?ﬂm"g"%“}? a‘;'%‘t"ét‘m'% &ig%awe par

1. For, F" '" f8'° a| nt was prepared by the sane

procedu e as above except that n Q% L i ed copolymer was
repl aced by a commercial | y avai F'g‘g'fe ve'gqer%%g*% r{iﬁ) 4°E’o| ynmeiized type anti -
EP 0 284 4g e,a ro§§&1£tel: 73 iRl g procedure 5 () Pigrent
settling ra upsaa :ags‘.ffo eafasragesar\ofbarrﬁgofﬂg.ﬁém&eroﬂatno&ﬁsm
and a hgig vvas charge h sanple up to | evel 40 mm and

t hen aIIovve to stand for one m)nth Pignment setting rate after one nont h
was detern*a p)edg by the followi ng equation: 10 Pignent settling rate (% =
[err] x 100 wherein lo is the level of the painting filling the contai ner,
ang_J is the 1oe100 pértsdl waightiopestipaint yns adieti 28 barls by eeiglitof anaatiifind pelyaméreidutingelent
setTling OfEpomikiGesas, mirufasturet by Mitsot Fretrechemicel IntiGstries big.). ThinixBeawes thok@ghlypadmtxed by
wei ght of &eddpplisdionto agless pleltd Juim2@atgip eftes cdaiing,itbe glate wak placadomiight. Whilpthe plateiwae

curi ng age keptiight(tigroating cufeds B® coatingwesablevedidr da9. Te maxinureoating thiekneisshelow which

| ndust ri es thetceating did net seg wasgelermiped. t hor oughl y adni xed and applied onto a
glass plate. Inmediately after coating, the plate was placed upright. Wile
the pl a®e mge%%tuprl ght, the coating cured. The coating was observed for
sag. The nmaxi mum coating thi ckness bel ow which the coating did not sag was
determned. 25 (c) Results Table 2 Epoxypgmigit2 30 Pignent settling rate
0% ' ~ 60% Sag (maxi-mum coating t:iﬁlgacLR'n"e'ss) 120 [err]
<75 [erf] 35 Clains 40 1. Aliquid oxidatively ﬁBﬂ?"f'lEﬂiﬁthl eni ¢ :
random copol-ynmer which is an oxidatively nodified pr@duct of &EXliquid

et hyl eni ¢ randopg &?{:yggft QHBrfét:Qg 20 to 80 nol % g4 et hyl egg%and 80 to
20 nmol % of err &F jd:
e [ ag maximum coating thickness) 120 um <75 um
35

'&/ Claims

40 1. Aliquid oxidatively modified ethylenic random copolymer,which is an oxidatively modified product of a
liquid ethylenic fandom oopolymer comprising 20 to 80 mot% of ethylene and 80 to 20 mol% of a-olefin, and
having

: (1) a number average molecular weight (ﬁn) in the range of from 200 to 10,000 as measured by a vapor
pressure osmometer(VPO),

45 () a molecular weightdistribution (Mw/Vin) given as weight average molecular weight (Mw) divided by num-
ber average molecular weight (Mn) in the range of up to 4 as measured by gel permeation chromatography,
and
(i) an axygen content in the range of from 0.1 to 20% by weight, an acid value in ‘the range of from 0.1 to
50, and a saponification value in the range of from 0.1 to 100. o

& 2. A process for preparing a liquid oxidatively modified sthylenic random copolymer : according to claim 1
comprising :

contacting a liquid ethylenic random copolymer comprising 20 to 80 mol% of ethylene and 80 to 20 mol%
_ of a-olefin and having a number average molecular weight (Mn) in the range of from 200 to 10,000 as measured
by a vapor pressure osmometer, and a molecular weight distribution (Mw/Mn) given as weight average molecu-

55  lar weight (Mw) divided by number average molecular weight (Mn) in the range of up to 4 as measured by gel
permeation chromatography with a gas containing molecular oxygen, ozone or a mixture thereof at a tempera-
ture of from 100 to 250°C to oxidize the copolymer until an oxygen content In the range of from 0.1 to 20% by

: mlght is reached. :

10



. o o s TERh oW mE TEEE LN TWL T e aeyiane Tamiw et L L

having (i) -a nunber. average nol ecul’ar wei ght (IVH) in the range of from 200

to 10,000 as neasured: by a vapor pressure osnoneter(VPO, 45 (i) a

noleecul ar wei ght distribution (Mv M) given as wei ght aver I
wei ght (My) divi ded by num ber aver ERjB2¥AREBH| ar wei ght (Miﬂﬂlnmjmlemmm
up to 4 as neasured by gel perneation chromatography, and (1ii% &n Bxyyert
cont ent | settirlgmgéenange of from 0.1 to 20% by wei ght, an acid value in the
range of fromO0.1 to 50, and a saponification value in the range of from
0.1 to 10 Ewlyating procgdurer process for preparing a |liquid oxidatively

nodi fied et hyl enic random copol yner: according to claim21 conprising:

cont ack i g FgmengeatiingdetBy | eni ¢ random copol ymer conprising 20 to 80 nol % of

et hyl ene and 8opeto 20 rrgi"%mof_%erirn -rol,efi n d hgv' n&@tmﬂber aver a ew_
QLﬁf“L?.ﬁéﬁg @’é‘gg ¢ Pﬁ?ﬁﬁ?ﬁﬁ%ﬁd&s WL?IIZ?'I:‘?I?“ EETP RS Bh O ig%%;/en
as vvei?htmg e e 9“'5%”"? 7 wei ght (Ma) divided by number average

I ight (M) In th i db I ti
ohronat ogr aphy wi th & gas cont AP Sl el A, BRI 00 nk or o mixture

thereof  ajhemid 16 ER 18vel df HePaliingriliRglihd Bhdifdr,afd '] 10 oxidize the copol ymer

until an oXygmeeh@hbraR pdePsupbtRathit RYS fithed ds@dstit df sbiffing &t HigMint WRar @RS mérth stand-
reached. wWd) EP 0 284 425 Bl settling agent. (2) Evaluating procedure 5

(a) Pignent settling rate A capped gl ass contai ner having an inner dianeter
of 18 mmgysaga hei ght of 45 mm was charged with sanple up to a | evel of 40
mm and then allowed to stand for one nonth. Pignent setting rate after one
nmit h was dEe ¢90narteby wejght bidest paintwas added 48 parts by weight®f #ingdifisdipolyaming curigg agent
(A_F 4 er(Fpomik @686, manyfedtyred by MitsuiPigizochemies! Indpstrien btdpatha mbvige wad thergughly@dmixed
cont ai nerand apRieq onta;a gipgs Riaie dmmedigtelyafter prgting, the plateavag placedypdght Ve dheplate was
resul t ofkertuprght. thg copfinggu £ copfingyres ghrervagiar $39-Jhemeimuscdating thigkpgss belgw wijch 00
parts by Wg5og¥ne diginot sagwap dstermingdhs added 28 parts by weight of a nodified
pol yam nﬁ?%éri ng agent 20 (Epom k Q 636, manufactured by M tsui

Pet r ofhedPESP ™ ndust ries Ltd.). The mixture was thoroughiy admixed and -
applied onto a glass plate. Imediately after coating, the plate was pl aced
upright. Wile the plate was keptuprighttale Zoating cured. The coating
was observed forsag. The faxi mum coati ng thickness E I’o:w whiicI%the coat i-ng
did ngg sag was determined. 25 (c) Results Table 2 §8x¥ Bgl M~ 30 |

Il Pignent settling rate I 0% Iz 60% Sag

(maxi num coaPigfent ¥etd99)ng rate 120 [errps $0% [err] 35
Cl aims 40 . lLi.qui d oxidatively. nodified ethylenic random
copol yner whi cﬁgﬁs%%xgﬂ%ﬁ%ﬁp%ﬁ*&g’ﬂeﬁ gduct %P B quitd Pty eni c
randoss copol ynmer conprising 20-to 80 nol % of ethylene and 80 to 20 nol % of
[err]-olefin, and
Claims
0 1. A liquid oxidatively modified ethylenic random copolymer,which is an oxidatively modified product of a
liquid ethylenic random copolymer comprising 20 to 80 mol% of ethylene and 80 to 20 mol% of a-olefin, and
having :
() a number average molecuiar weight (Mn) in the range of from 200 to 10,000 as measured by a vapor
pressure osmometer(VPO),

445 (i) a molecular weight distribution (Mw/Mn) given as weight average molecular weight (Mw) divided by num-
ber average molecular weight (Mn) In the range of up to 4 as measured by gel permeation chromatography,
and
(i) an oxygen content in the range of from 0.1 to 20% by weight, an acid value in the range of from 0.1 to
50, and a saponification value in the range of from 0.1 to 100.

T80 2. A process for preparing a liquid oxidatively modified ethylenic random copolymer : according to claim 1
comprising :
~ contacting a liquid ethylenic random copolymer comprising 20 to 80 mol% of ethylene and 80 to 20 mol%
of a-olefin and having a number average molecular weight (Mn) in the range of from 200 to 10,000 as measured
by a vapor pressure osmometer, and a molecular weight distribution (Mw/Mn) given as weight average molecu-

55  lar weight (Mw) divided by number average molecular weight (Mn) in the range of up to 4 as measured by gel

permeation chromatography with a gas containing molecular oxygen, ozone or a mixture thereof at a tempera-
ture of from 100 to 250°C to oxidize the copolymer until an oxygen content in the range of from 0.1 to 20% by
weight is reached.
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to 10,000 as measured by a vapor pressure osnorneter (VPO), lﬂﬂﬂlmu”m,”m

nol égul ar- wei ght distribution (MV M wei ght aver ag
wei SEF(MN) di vi ded by num ber aver%%ghér?g?segﬁl ar wei ght (M) |n tlhe ra ge*

oy o A bl 65 o R e ik e
T e O e SRR oA g B T e

fromO.1 tod '8

nodi fi ed ;et hy i rand'om copo1 yrrer accord| ng to claim1 conprising:
contacti ng a liquid ethylenic random copol yner conprising 20 to 80 nol % of
ethyl ene antha@fkakbRls 20 mol % of [err]-ol efin and having a nunberaverage

mol ecul arwei ght (M) in the range of from 200 to 10,000 as neasured

byavapor pr es s FisdifesRRR4R modifkiiteSetifRinBetds B6polRbithit stabtisbtiel VeHailunb, dad/tih bidativ
gi ven as pi\einphtizidiéSPofikt difek Aifssigenthylehisther/ Cuptiithers it iatidistived Béttelling S irifdaSend 20-80
aver age nol ewide@thylas Ligido-20 Me)% icrOldfih &t undrdgebesitzt Up t 0 4 as neasured by gel
per meat i on chr(elamiiprespéhjenmitiyesMolghdargepichifiinimBereiti ver 200 his 10:800cmemessea miteineny
a m xture therRepipfduckasmpmeterdVRO), t ure_of from 100 to 250C to oxi di ze the
copol ymer unt i (i) eine wihtstveneiung (Mwfis), eegegeben flurgh dgamittiets, gewichisoaBige Melekght

i s reach®d. 10argewighb(My) zteiltgorsh ¢ss mijtierszahlomBias Molelylararyiobt{Makim Betsich vandis 2 4nt
oil, conprisi D garehSaidurchdringures-Ghomsteprephiai ued hy| eni ¢ random copol yner as
def i ned In ¢ qtimanSauers&effpeftam%ﬂmf T Preaq@m-mneqo%ﬁ:mm e 418,
conprising a IJ°€ ] | m copo
defLped in cl o g‘n&sfmﬁlqegg’r%;& offleten iy wﬁﬁwﬁ%ﬁwgﬁetsﬁ&ﬁ-
et hyl eni @’ch@%"e -' umzsge t?se riellung, das s xi dat | v &90
modi fiziertes i %;%e N sérr‘]H i;g- «n ung.um ssen
mtstatisti ‘ ozd.gzﬁg;&g iy 3 o EE TV
mOefinis Bin), QigSgebertdi maﬁerasdav mez km |
#W1) I'm Ber gy iyeen _ q;ﬁresgaﬂ,gchm L&i NG Dg?l’) rre ﬂ-&h
(VPO , (D3) e%iaﬁl@n&(ﬁﬂuﬁwnﬁwasm ,lnf eihah clab, evithiiiend ﬁ.aﬂﬁmkm
mttlere, gemcehisSiidivaf bédrBinekidmpekatur von 1do&rssmvc9m de(srckumvmeaﬂmldlevendtsrewsadas
mtliere zaglbfjenaim®ereichiaion siy pesnvciileréitdilst.| m Berei ch von bis zu 4,
genessen dur cts. Carintiterunhsbsstangtei G SEHmiendluadsaqnl o filissiges éxidaliv msdifitiertes ethylenisches
Sauer st ofof g€opdiymst ikt &atistischdn Verteilung, vie iniAaspaidh Gdefiniefy ol nen Saur ewert 'Im
Ber el ch von 0,41 Fanmslienfigsbestareitell dir Vesidabinftieln grsfasshind din filisBgascoxitathvunamiifidieries [ethglen- -
100. 2. Ver behies Gopolymer riintatististherVigtebingiavie in AGSpaiclybdefiit.dat | v nodf f| zl erten
- et hyl eni schen Copol ynmers mt statisti- 20 scher Vertellung nach Anspruch
1., unfassend: Zusammenbringung ei nes flfssigen ethyl eni schen Copol yners
nft stat®st Baw@icat}eﬁ el lung, unf assend 20 bls 80 Mol -% Et hyl en und 80 bis
20 m)l-%aC]e es S|n rﬂtt ) hengﬂill ?ula ewi cht (l\/h)y_
| m Berel ch yon- '?, g %'W“ %@H qui estun "mm"dmépa"l’
‘Darkpf/dr uc ko ?FB 'E ’ﬁ;‘a I "g‘j%‘ﬁ?“‘éﬁ?%’l?&“f‘a“t WB"(‘%"K‘/\XPP‘P?‘E?"”" mole%
angegebe re‘lm;gg
durch m tIer %E‘%%%Eéﬁ %‘I‘% argew ?ﬁ?mhw%bﬁ'@m%%eraé’f %h
fr@ﬂk&leﬁne enpoids

von bis zu (fb,une@mﬁé,qjg
aul | wel st,  m tapy didd bétFa maded R@I&Juﬁﬂ@'m&%hrl@ﬂn%ﬁs}e G‘d‘éﬁé IO mai SfRFa 45 tellb
Gem sch davon q ggsﬂer}g;chmg{;war MeérnealidelYes et2 5 C um das Copo ymer zu
oxi dl eres bi s (h) uhe Ak en oxybsh SEfNSe éntrb 0,1 BE20% ¢hlpoitis) Gn Mdide dHicRle déinpie Yatre )1 et 50
srrel cht |st. eBunihdidedslshpphifcaiai@mp@intiad,1 eftdd. Schnl erdl, unfassend sin
fltssiges oxi dauhyrocand pbur piéparéram cerolymbre Slaﬁsﬁb.m%tlﬁbmqlﬁmpﬂdlq fedifiépal oxydation, selon
st-at i sti schiarevéadicalidn Lipgmprenag:i N AnsprOch | defi nserlL.
. la mise en contact d'un copolymére statistique éthyiénique liquide comprenant 20 & 80 mole% d'éthyléne
50 et 80 & 20 mole% d'une a-oléfine et ayant une masse moléculaire mpyenne en nombre (Mn) comprise entre
200 et 10000, telle que mesurée avec un osmométre 2 pression de vapeur, ef une distribution de masse molé-
culaire (Mp/Nn), exprimée par la masse moléculaire moyenne en poids (Mp), divisée par la masse moléculaire
moyenne en nombre (Mn), dans ie domaine allant jusqu'a 4, telle que mesurée par chromatographie & per-
méation de gel, avec un gaz contenant de I'oxygéne moléculaire, de 'ozone ou un mélange de ceux-ci, 2 une
85 température comprise entre 100 et 250°C, pour oxyder je copolymére jusqu'a atteindre une feneur en oxygéne
' comprise entre 0,1 et 20% en poids.
3. Un ingrédient de formulation ‘d'hulle [ubrifiants, eomprenant un copolymare statistique éthylémque
liquide, modifié par oxydation, tel que défini dans la ravend:cahon 1.
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4. Fdrnullerungsbestandteil fM Anstrichrittel, unfassend sin 1ltisslges
oxi datfv nodifiziertes-ethyleni- sches Copol yner mt statistlscher .

Verteftung, we in Anspruch I definiert; 35 Revendicatio
copof¥ibr e statistique 6thyl 6ni que Epqusgesprodl fi6 par OHM“\“H“MNHH“!
un prodult, modl flI5 par oxy- dation, crun copolynere statlstleque- 6tthyt *

ni que !i'q“.i-de4.%'5§tﬁgﬁ%%%§§9emg&?{?oﬁ§a% MLQ%E&&.PM S Shatefhud By
a-ol ffine, lﬁﬁqué‘gcgs ,frodlfié pac tidl.{rtaq A dIRY 1 feMdn ﬁnﬂ‘)ye“ﬁ%e“ “O”tg're&?ylw
conprise entre 2 et 10000, tells qus nesurde avec un osnomitre a presslon
de vapeur (OPV), (1li) une distribution.-de masse nol 6culaire (CM7ii), '
sxprinbg par | a nmasse nol 6cul ai re noyenne en pol ds. (M bp) divis6e par |la
masse nol ecul ai re noyenne en nonbre (MLn), dans |- domai ns allant jusqu' A 4,
tells que nesur~o par chromatographi par pernbation de gel, et 4s (rri)
une teneur en oxygene conprise entre 0,1 et 20% on poids, un indice d' acide
conpris entre 0,1 et 50 et un Indlce de saponification conpris entre 0,1 et
100. 2. 1Un proc6de pour preparer un copolynbre statistique 6thyl 6ni que

| i'qui ds, nodfll6 par oxydation, selon la revendication 1, conprenant; la

m ss en contact d'un copol ynbre staffstique 6thyl 6ni que |iquids conprenant
20 & 80 nol e% d' 6thyline 50 et 80 & 20 nol e% d' une a-ol 6fl ne et ayant une
masse nol 6cul ai re npyenne en nonbre (M R) conprise entre 200 et- 10000,
tells qffo nesurse avec un osnonetre a presslon de vapeur, et une
distribution de nmasse nole- culalre. (p/Mi), exprinmee per |a nmasse

nol ecul ai re noyenne en polds (MP), dwB6s par |a nasse nol ecul al re nobyenne
en nonbre (M1), dane |le donmmine silent jusqu' a 4, tells que nesurde par
chronmat ggraphi e A per- niation de gel, avec un gaz contenant de |'oxygene
nmoliculaire, de |'ozone ou un nel ange de ceux-ci, | une * s tenperature
conprise entre 100 et 250C, pour oxyderl e copol ynbrejusqu' a attei ndre une

t eneur en oxygbne conprise entre 0,1 et20% en poids. 3. Un ingrbdlent de
formulation d hutte lubrifants, conprenant un copol ynbre statl stique

et hyl bngsque |iquids, nodifib par oxydation, tel quo defini dans |la

revendi cation 1. 11 Phi ~~~~~~~~~~~ BO2 E425i3 SIH|*il 1 4. Un
ingrdlent de frnulation de conpositions de peinture, conprenant un

copol ynere statiasque 6thy- 16nique |iquids, nodlfl6 par oxydation, tel que

déflni dans |la revendication 1. 10 15 20 25 30 35 40 45 60 55 12
0

12



