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the additives em
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50 ployed in this invention nmay be obtained by any ethyl ene
ol i goneri zati on process known per se, e.g. the proc- ess disclosed in GB
1353873, GB:1411606 or GB 1550419. gPpebsdss 8¢ m xtures of al pha-olefins are
t hose conprising even nunbered oIef |ns onIy Fronlsuch nlxtures the nost

attractive addjtive are o |n |s

havi ng 20, tﬁimﬁ'l’"" =car o 'li %%% a’?nﬁﬁ' E 37 &"?;E
HEh ';° *'@.ﬂzhff;? t%ﬁ?e o ?‘*é B f{
oIef;ns h Th%ﬁﬁy 22 fm gm% ﬁﬁﬁﬁh| éh gkﬁb nor mar | Ingthe
HBX|nun1presence o |ns mnth 3 9@3 nor e carbon atons will then taper

down to val ues approachlng about 1 or @%éégﬂ% each at 50 carbon atons.

Anot her enbodi nent of this invention s reference for copol yneri zing
al pha-agbefin mxtures wherein 2 EP_Q 398 448 Rl the mnimim carbon atons
of the Individughgolefing gquals 18. In . that event very small ampunts of
Iomep no- | ecul ar melght al pha- ol efi ns may be tolerated in the m xture
provided the tof38 wei ghf-fercent 8g€2Pher ebf%does not exceed 0.9 %, based
on the wei ght ot2bhe ol aff.en m xture. 5 10.7Three €3di cal Zxanpl es of

al pha-dfefin nig?gres apg set out in Tabl ggl 4 They can be pgepared in

according with € procéss disclosed in A 4548915, the data are given In
owt. TABLE | 10€24Clg 11.5 0.7 17 17-%18
6.4 < CeBe¢ 9169 11.3 - C20 13.5 17.2
10. 7 < .4 15 14. 3
29.3 @ €2 8-8 5 4 6 10.5 17.2
17..3 C26 €309.6 6.4 6433 9.3 13.5 20
28 8. 832 5.2 8.04.4 7.910.5 C30
6.4 6.3 9.3 C32 _ 5.2
4.4 4 C34 4719 C34 3.1 6. 3.7
6.5 25 C36 ¢c36 3.5 3.5 2.52.5 5.0 5.0
C38 2. 1.8 3.8 C40

.8 3.8
22 €3s 217 : 3.1 30 ca2
1.8 c40 2.8.6 1.1 2.5 c44 3.1 1.6
0.3 30 C42 1188 > C44 0.6.8 2.5 0.2
1.6 35 - 6 0.8
1.3 - ca4 1.6 > c4§‘§n 4.7 20 *® 1n the

mneral oil cenpddition 4&8t he invention tAe2pol ymeric addili@e will
usual Iy be contained in agounts of gggm 0.908 to 2 %, prefggably of from
0.01 td°0.5 9%, calculated on the melght of the composition. Drag reducing
per f ormance and pour poi nt “depressi ng actionS are 2nb ﬁst t hé* frost striking
advant ages obtainable with this invention. Another useful application is
the use as dewaxing ald for hydrocarbon base stocks. Sone of the copol yners

produceggd wi t tﬁ@ﬂﬁ&ﬂlﬁ&nﬁﬂ%ﬁﬁe iavenA 1 o yh@nc”é‘da’iwd WiSs} beXdhtaihdelitanbamt or €
ar R_AS5  NOyGbm 6SHPI ot 8.5 lodi, SRAbUIRY o i weight A 1HR SorhisbsiSh, Blag
copol yner Sre@icing pertofidnte AndPoris Rk dhig aBfon¥\its Gion@a e mbatsBikingladditdbessbidiable OF
carbon at owh thib véntich) AlbeHer huafura]:pmﬂdn @RAAS ush @s delaking 41/ tytirosarbih bhse3@ikshe
I 1l ustrated Bymssrie coppiyiersProdiddtiritiecdpolyméefibiiy the dipha-olefin mixtures set out hereinbefore are

45 novel compounds. Therefore, the invention also relates to novel copolymers of at least two alpha-olefins which

each have an even number of carbon atoms, this number being at least 16.
The invention will now be illustrated by some working examples.

EXAMPLE 1

A copolymer was prepared by copolymerizing the mixture of alpha-olefins included in Table I, hereinabove,

left-hand column. The catalyst employed for copolymerization comprised triethyl aluminium as component b),

the other component was prepared by halogenating magnesium diethoxide by reaction with titanium tetrachlor-

ide to form magnesium dichloride, at 80 °C in a liquid phase comprising the titanium tetrachloride reactant,

55  monochlorobenzene and 0.3 molar (calculated on magnesium compound) of ethyl benzoate electron donor.

The solid reaction product was then repeatedly contacted at 85 °C with a mixture of benzoylchloride, mono-

chlorgbenzene and titanium tetrachioride. In the end the solid reaction product was isolated and thoroughiy
washed with iso-octane.

Copolymerization was achieved at 80 °C in xylene liquid phase, during 3 hours. The Al:Ti molar ratio in the

3



50 A copol ynmer. was prepared by copolynerizing the m xture of al pha-ol efins
i ncluded in Table I, hereinabove, |eft-hand colum. The catal yst enpl oyed
for copol ynerization conprised tri gplpsbs fds@yi Nl um as conponent b), the

ot her conponent was prepared by hal ogenati ng magnesi um di et hoxi de by

r eactl on w, I " r ium & f
reaction aems bR Hgt' 78 S ol 8 1 E%@W %ﬁ%‘qﬁ;"f s
monochl oro &@Qﬁxw@&‘ e _Fﬂignlt@h Qa TgHJ nﬂ&is -

benzoatg ebpgCtron donor. The solid reactl on product was t en repeatedly
contacted at A28lrodwt $bibtidn &F cBolIEF i xyidne REIWsBY fof dbpfg bttidles (UM N: ). OF obenzene
and titaniumtetrachloride. I'n the end the solid reaction product was

| sol at ed apdammeroughl y washed with iso-octane. Copol ynerization was
achieved at [err] in xylene liquid phase, during 3 hours. The Al :Ti nolar
rati o I, t he Usingthe Edine(:a@R§ arditBe Sineaipbablgfmimidurpaseptnt inBeampie 1, chpolyedzation was
al wri_ni um cextcatriggout inhek fork perindéong envpghdoqretiues §11%wt bapedrsiaminteipalymer. Bothe eapgimoar  of
nower i ngaiutiondip rAmaining liquidana@ome yleripiwas adsled) tol dilute thp sdlufinrtowgapojymedopdeptzatieniof by
addi Ti on of 2hvbleih e welahizgeragrimgieniiar wdiphted therchrolymerirs\2A%900; @rvalup ias 24,98 Bhpwn
aver age noPRRf aelviieigeitvedie- Ahout 329. 000. Q Value was 5 2.9. A 26.7 %t
sol uti df of coPooI3ymer in xylene was used for doping studies (Additive No.

1). EXANVPLEXAMPLE 3 Usi ng the sane cat al yst and the sane al pha oI efin

m xture as S@hsin s EX COJDQL%ITE zati now cai ngt n
Dl or 2 pbdth it e f reos‘f %ﬁy ?nﬁ % B S 0
dilute the,gQh i ',g g@mg% % Ioat
avey gge no afd,l'l,,, @dbht\(@@}!ﬁl fboq,gcpo rrer vvas (v)v va ue vvas 2 as

shown by GPCa3A 8w sdifior nﬁQﬂéﬁe'té’é?npNQed B dopinFiedAMINENS, 51 Ng the sane

cat al yst conponent a) and the sane al pha-olef in mxture as set out in
Exanpl ess 1, ExaqRAE 4l yeri zati on was effected using 0.035 mol

triethylalum nium as conponent b), 14 ng conponent a) and 20 0.0175 mmol
di et hyl zi nca&xampleedwasarepeqied ginler the miry sdmecgaditiofsapark from asingD0.(525 inmol dietiyizinc, 3n-
hours at [ seadjof 0.835awmpkdq produre & eppolyroe pith § weight everagd malesulenweight bfi50,080. The
copol ynmer wa 34 devt palution wab roade In xyiens{bdrdive Neid).ght average no- | ecul ar wei ght
(GPC arfdl ysi Jhe gddiiveso@retiested for rourpojgiidersessent insrude ils, prkebA, respcBryhigly are) differpnt
dopi ng tesl’#"t‘%&?’t“?ﬁvé‘@mm@ hictpig Sarjes Apingrvas tepteddtiAmpergtures of S0P °E dn varvie r
the very sSAieenialiqes as Hg ?"from usi ng. 0.0525 nmol di et hyl zi nc, in-
stead of 0. 0§5’°HWB?"S°"£"6"" HLRHELL SWI3 wos Hlsowish evpluatedyei ght aver age ol ecul ar
wei ght gof 150, 000. A 30. 1 %W solution was made in xylene (Additive No. 4).
30 he additives were tested for pourpoint depressant in crude oils,
mar ked A, resp. B which are different batches of Bonbay H gh, and C which
is Sarier. Doping was tested at tenperatures of 50 and [err] in varying

concentrations as marked in Table Il. For conparison doping with SHELL- SWM
5 was lgkewi se eval uated. 36 40 45 50 55 4
.
45
50

55
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EP O 398 448 B1 TABLE Il oil T, [err] Add conc, g.[err]

g Pourpoint [err] A 90 - -

27 SS 5 . 420 EP 0398448 B13 10

SS 5 840 9SS 5 1680

12 1 267 6 15

1 533 1067

-12 2 428 ' iééggﬂ;l 310

020 A, 50 - . 30 SS
S 42831 T, 0 *c  Add c8n85 g.10 6y Pourpoint °C

SS 5 840 _ 12 SS 5 3480

18 1 A7 90 .32 857

-3 30 Ss 5 420 -3

"""" #9----------------------gg-§-"--"---gaQ "~ """""-""-----9------------ B
90~ - - 27 E? 5

42%/ 0 3558 5 1680 3

310 0 4 1 31967 6 0

40 B C 90 1ss 5 533 420 0

31 267 1 3067 -12

45 As shown In Table Il addi |ves 1 %g 4 are largely sHperlor to SS 5.
The Tahle al so shows the opti num Fevel Prable with S5 5% further

i ncreasl ng the-addF%Fve-eeﬁeeﬁbﬁab+eﬁ-resu+ts-rﬂ-an-rntreaSE“Uf-the

pouy poi nt . hgs M neral oil conpogition conprisinggfromO.01 to

0. 5%m of an addi tive obtalnable by copol ymerizing a mix- ture of at |east
two al pha-olef ins with at | ea8® %6 carbof28tons each in t h presence of a
catal yss com prising a) a tetggvgl ent tigaoi um conmpound ob2a nagnesi um

di hal i de support and an al kyl tgr of a gé omati c carboigllc acid and b)
a trialkyl aluniniun1conpound Cbﬂg ition as clai in claiml,
wherein the nmajor constituent |n lhe m xt @6& of al pha-ol effAs has 20, 22 or
24 carbon atons. 3. Conposition gs clainggzin claiml or 23 wherein the

m xture®al so conpri ses al pha-olefins with at least 30 5 EP 0 398 448 B1
TABLE | |

B 90 - - 27

88 5 420 0

3% : 3 310 0

4 310 0

, 40 C 90 SS 5 420 3

e 1 267 3
45 As shown in Table Il additives 1 to 4 are largely superior to SS 5. The Table also shows the optimum level

obtainable with SS 5: further increasing the additive concentration results in an increase of the pourpoint.

Claims

1. Mineral oil composition comprising from 0.01 to 0.5%wt of an additive obtainable by copolymerizing a mix-
ture of at least two alpha-olefins with at least 16 carbon atoms each in the presence of a catalyst com-
prising a) a tetravalent titanium compound on a magnesium dihalide support and an alkyl ester of an ar-
omatic carboxylic acid and b) a friatkyl ailuminium compound.

55

2. Composition as claimed in claim 1, wherein the major constituent in the mixture of alpha-olefins has 20,

22 or 24 carbon atoms.

3. Composition as claimed in claim 1 or 2, whérein the mixture also comprises alpha-olefins with at least 30



5 0i I * T, [err] Add conc, g.[err] g o Pouizﬁ_oi nt
A 90 . ) ,

Lol A a0 510 U R

SS 5 | 840 EP 0398 j’&? ss 5 1680 © ¢ "

12 1 267 6 15

1 533 01 1067

-12 2 428 TABLE 31 310

0 20 A 50 - - _ 30 SS 5

80 o1l T, 0°G, Eag conc, gp3g "y  PourpelntSe .,

267 A 90 -3 2 - 857 | 27 -3 30

""""""""""""""" SS'S"'"2'7'420'5"""""";1;38 . 90

035 " §s 5 g?" 310 3

0 4 310 Ss 5 1680 12

ot oo 88 e c

90 SS 5 420 287 3 Zfo 267

ST 1__:.___.833_ ____________.__1 0 45 As

shown in Table Il additives 1 toi14 are hesgely superior t=a2SS 5. The Table
al so shows the optimum | evel obtginable %gh SS 5: further 4 ncreasing the
additive concentration results ifi an inc se of the pourpoint. Cains 50
1. Mneral oil conposition conprésing fr3A0.01 to 0.5%u & an additive
obt ai #abl e by..conol yoerizi 0g- 8.0l Xz tuLe -0l wataleast—tone. ~al-pha--ataf ins
with at |east 16 carbon atons each in the presence of a c%t l yst com-
prising a) a thetrava®®nt titanTum conpound on a nmagnesi um éflhal | de support
and an al kyl ester of an ar- ssuaBic carba2elic acid and b) % trial kyl

al um gi um conpound. 55 2. Coggogition ag,glaimed in claifgl, wherein the
maj or constituent in the mxture of al pha-ol efins has 20, 22 or 24 carbon
atons. 3. Conposition as claPfe8 in cl d6RP1 or 2, wherei #& he nixture al so
conpri ses al pha-olefins wwth at heast 30287 EP O 398448 -81 car bon at ons,
each of the latter in an anmount pot exceggkng 7 %w, cal CU_|3at ed on the

wei ghte of the m xture. 4. ConpoSition aS™cClalnmed in claim™, wherein the
m Xt ur e conpr+-ses-etrpho-otetrns-nrt-h-at-reast-tr&-cairor-atuoms =5 5. '
Conposi tion asgcl ai in any ong of claiams 1 to 4, whereigy each and every
of the al pha-olefins in the

420 _ 0
% : 3 310 ]
4 310 0
“ " e 90 ss 5 420 ' 3
' 1 267 , 3

45 As shown in Table |l additives 1 to 4 are largely superior to SS 5. The Table also shows the opfimum level

obtainable with SS 5: further increasing the additive concentration results in an increase of the pourpoint.

Claims

1. Mineral oil composition comprising from 0.01 to 0.5%wt of an additive obtainable by copolymerizing a mix-
_ture of at least two alpha-olefins with at least 16 carbon atoms each in the presence of a catalyst com-
prising a) a tetravalent titanium compound on a magnesium dihalide support and an alky! ester of an ar-
omatic carboxylic acid and b) a trialkyl aluminium compound.
55 _
2. Composition as claimed in claim 1, wherein the major constituent in the mixture of alpha-olefins has 20,
22 or 24 carbon atoms.

3. Composition as claimed in claim 1 or 2, wherein the mixture also comprises alpha-olefins with at least 30
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m xture has an even nunber of carbon atons. 6. Conposition as ' J
any one of clainms 1 to 5, in which the titanium conpound in th“um(‘mn‘l‘!H“\
ti- taniumtetrachloride, and the gblgsbsssar is a [err] to [etr]¢alky™ .
ester of benzoic acid. 10 Patentanspr~che 1. M neral 8] zusammenset zung,
unf assend 0, Q | e .Sor n ' g! P i -
nmer | sation elcﬁ;ré’?'j' %}f"ggé%ﬁ ng véaﬁgﬁ% g’é é%\oégéf&gﬁ'ﬁﬁg- e%%ﬁg%ﬂ%%hg‘&al S !
M ndest ensa, 1&okpbstiondsicivedih Baim ABVherbil theRi R Worhirise ialpRboldfind vilh ¥teabtas Sarbofl Gtbme2)
el ne vigrwertige Titanverbi ndung auf el nem Magnesl undr- hal ogenl dtrfl ger
und eanen Rl KSompesitiop agtisimed in aaynae pixisines tCArvhereinzgaehcand gyedy of fhecglpha-olefins in the
Tri al kyl al unimikturehas-an epgnyimbey obgarban ptems.er hal tlich ist. 20 2.
Zusanmensejf z wi.e I n Anspruch 1 ansprucht i | cher der. .
it bes: o aipoife aleeRElh e I e B o o gt
Kohl enst of f at'ONE" quUTWal Stao g, SARMEREE? 26l WL %R ,&nspr'uch 1 oder 2
beansprucht, in welcher die M schung such al pha-Qeflne mt mndestens 30
Kokenst of § alaukdprtidfedi | t, die letztbren jewells in elner Menge von nicht
mehr als 7 25 ‘ vavi chtsprozent, bezogen auf das Gew cht der M schung.

4.  Zusamreq)s QiddiisizudhrindnBet ARG Rinkkisébnd 0,0FRGHEsMRHsprobdht Sl AldRive, dbSduMh TP J
al pha- & ef I nandibdtionbié! Misching Wén riidekiah Lkta@idrbrORIEIBwss nmdéstend 98 Kéhienstoffato-
Zusanmmenset z unep ivbeyehwhari dir@s Rataly<anrs dbe s)Aie Riefwettye Titanlairinddnd sbékiant Maghésiuridia
wel cher ausnaltapheniirégbeand@insn Atkyater dileedromatischen Cerbonbiuss; imdidvjjeisd Trieikylptuntrtkenvéa h|
von Kohl enst didestganthéiit, ertéltiehst. 6 Zusammensetzung wie in irgendel nem

der Ansgpuche | bis 5 beansprucht, in welcherdie Titanver Di ncjultr% I m

Kat al ysat of TUPHRPIOEizURg 8 nAqspruh 1 beanspruchi inxyelcher derHaypthasiandieil inger Misghyngaen o
deri_Benzoes afiaolfinenz8.22adee phiikqhlepstgfiatome suiglihosi ti on d' hul l e mineral e
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at ones le  CardMtfishibAnUBRofRN alf dBSE &ML dor MRciAg. 2l ySeur conprenant a) un
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. 2. Composition selon la revendication 1, dans laguelle le oonéﬂtuant principal dans le mélange d'alpha-olé-
fines posséde 20, 22 ou 24 atomes de carbone.
3. Composition selon la revendication 1 ou 2, dans laquelle le mélange comprend également des alpha-olé-
fines avec au moins 30 atomes de carbone, chacune des derniéres en une quantité ne dépassant pas
5 7% en poids, calculé sur le poids du mélange. :
4. Composition selon la revendication 1, dans laquelle le mélange comprend des alpha-oléfines avec au
moins 18 atomes de carbone.
5. Composition selon 'une quelconque des revendications 1 & 4, dans laquelle toutes et chacune des alpha-
85 -oléfines dans le mélange ont un nombre pair d’'atomes de carbone.

6. Composition selon I'une quelconque des revendications 1 & 5, dans laquelle le composé du titane dens
le catalyseur est du tétrachiorure de titane, et I'ester alkylique est un ester alkylique en C, & C, de I'acide
benzoique.



