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Hydrocarbon oils such as gas oils, diesel oils,
lubricating oils and crude oils can contain considerable
amounts of paraffins. When these oils are stored,

- transported and used at low temperature, problems can
occur as a result of crystallization of these paraffins.
In order to meet these problems, it is customary to add
certain polymers to the paraffinic hydrocarbon oils. Very
customary for this purpose'are high-molecular copolymers

., of ethylene and vinyl acetate, which are commercially
available under various names. Though these are generally
quite satisfactory, they are open to improvement as far
as their activity is concerned. |

In an investigation by the Applicant concerning the
use of polymers as additives in paraffinic hydrocarbon
oils for improving the low temperature properties of |

g these o0ils, a class of polymers haé now been found which

appears to be outstandingly suitable for lowering the
pour point (PP), the cloud point (CP) and/or the cold

 filter plugging point (CFPP) of these oils. Comparison of
the performance of these polymers with that of the above-
mentioned ethylene/vinyl acetate copolymers shows that

' the former polymers possess a higher activity than the -
commercial additives. This means that, in comparison with
the commercial additives, the polymers investigated by
the Applicant for this purpose give - at equal con-
centration - a stronger PP, CP and/or CFPP reduction, or,
alternatively, that an equal PP, CP and/or CFPP reduction
can be obtained at a lower concentration. These polymers
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ol efins OCCUI Hdhd the units originating from the olefins occur in a
substantially alternating way. Though some of these

polymers are known per se, the use of these polymers as
an additive in a paraffinic hydrocarbon o0il is novel. A
number of the polymers found by the Applicant to be
suitable as additives for paraffinic hydrocarbon oils
were especially synthesized for this purpose and are
novel compounds. These are polymers of carbon monoxide
with one or more Cjg4+ 0-olefins, which polymers possess a

- weight average molecular weight (ﬁ@), of more than 104.
These polymers can be prepared by contacting the
monomers, at elevated temperature and pressure and in the
presence of a diluent consisting for more than 90 %v of
an aprotic liquid, with a catalyst composition containing
a Group VIII metal and a phosphorus bidentate ligand
having the general formula (R1R2P),R, where Rl and R?
represent identical or different optionally polar
substituted aliphatic hydrocarbyl groups and R a bivalent
organic bridging group containing at least two hydro-
carbon atoms in the bridge linking the two phosphorus
atoms.

The present patent application therefore relates to
novel hydrocarbon oil compositions comprising a
paraffinic hydrocarbon oil and as additive linear
polymers of carbon monoxide with one or more Cjo+
o-olefins and optionally moreover with one or more Cg-
olefins in which polymers the units originating from
carbon monoxide and the units originating from the
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one or more Cjyp+ a-olefins and optionally moreover with
one or more Cg- olefins in which polymers the units
originating from carbon monoxide and the units
originating from the olefins occur in a substantially
alternating way, and also to a process for the
preparation of these novel polymers by contacting the
monomers at elevated temperature and pressure and in the
presence of a diluent which consists for more than 90 %v
of an aprotic liquid with a catalyst composition
containing a Group VIII metal and a phosphorus bidentate
ligand having the general formula (R1R2P)2R.

As paraffinic hydrocarbon oils the low-temperature
properties of which can be improved according to the
invention, mention may be made inter alia of gas oils,
diesel o0ils, lubricating oils and crude oils. Very
favourable results were achieved inter alia with the use
of the present polymers in paraffinic gas oils. The
molecular weight of the polymers which are eligible to be
used in the hydrocarbon oil compositions according to the
invention may vary between wide limits. By preference,
polymers are used having a weight average molecular
weight (ﬁ@d, between 103 and 10%® and in particular
between 104 and 105, The Cjg4 @-olefins which are used as
monomers in the preparation of the polymers are
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further relates to polyners of carbon nonoxi de with one or nore
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of a very suitable terpolymer for the present purpose,
mention can be made of a carbon monoxide/n-tetradecene-
1/n-octadecene-1 terpolymer. In addition to separate
polymers, mixtures of polYmers can also be used in the
hydrocarbon oil compositions according to the invention.
Thus, for example, very favourable results were achieved
by using mixtures of a carbon monoxide/n-tetradecene-1
copolymer with a carbon monoxide/n-hexadecene-1 copolymer
in paraffinic hydrocarbon oils. The quantity of polymer
which according to the invention is taken up in the
paraffinic hydrocarbon oils can vary between wide limits.
For preference, 1-10,000 and in particular 10-1,000 mg of
polymer is taken up per kg of hydrocarbon oil. In
addition to the present polymers, the hydrocarbon oil
compositions according to the invention can also contain
other additives such as antioxidants, corrosion
inhibitors and metal deactivators.



oils, lubricating oils and crude oils. Very favourable results were
achieved inter alia with the use of the present polyners in paraffinic
gas oils. The nol ecul ar weight of the pol ymer which are eligible to be
used in the hydrocarbon oil conpositions according to 30 the invention may
vary between wide limts. By preference,_pglyners are used having a
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atoms in from carbon monoxide and on the other hand the units

originating from the olefins occur in a substantially
alternating way and which polymers possess an ﬁhrOf more
than 104 can be prepared at a high reaction rate by
contacting the monomers, at elevated temperature and
pressure and in the presence of a protic diluent, with a
catalyst composition containing a Group VIII metal and a
phosphorus bidentate ligand having the general formula
(R3R4P) 5R, where R3 and R4 represent identical or
different optionally polar substituted aromatic
hydrocarbyl groups and R has the meaning previously
indicated. The above-mentioned preparation method has
proved to be less suitable for the preparation of
polymers of carbon monoxide with one or more C34
a-olefins (that is to say, in the absence of ethylene) in
which polymers on the one hand the units originating from
carbon monoxide and on the other hand the units
originating from the olefins occur in a substantially
alternating way. Although in this manner polymers of this
type such as copolymers of carbon monoxide with propene
or with butene-1 can be prepared, this is only possible
at a comparatively low reaction rate and with formation
of polymers having a comparatively low ﬁgu It has
meanwhile been found that in the above-mentioned
polymerization of carbon monoxide with one or more C34
a-olefins considerably higher reaction rates can be
achieved and polymers having a considerably higher'f{-w
can be obtained by replacing in the catalyst composition
the phosphorus bidentate ligand having the general
formula (R3R4P)2R by a phosphorus bidentate ligand having



the CJerr] [err]-olefins which are used as nononers in their preparation is
substantially determ ned by the nature of the paraffins present in the
hydrocarbon oil. Besides C[err] [err]-olefins, in the preparation of the
polymers C[err] olefins such as ethene, propene, butene-1 and cycl opentene
can al so be used. By preference, in the preparation of the polyners
exclusively Cerr] [err]-olefins are used as ol efins. The nononer m xture

from whi ch t hgppol 512762 Al W%QR@&% my@fg @pt@ﬁmyh&ﬂﬁﬂlﬂyfé(ﬂﬁgr]

[err]- oleflns |n Iti0n to carbon monod de. As exanp es of copol yners
wi th which vePFﬂW%ﬂﬂﬁ%Mﬂ¥§4#9ﬁHQQsmﬂ§4549§h|eved in paraffinic hydrocarbon

oi Lls menLI on CanAﬁeh&%d%e@hdélwlmltel@mv@e/%Es&tdqai@&rﬁ;:ﬂllgﬁmmr

and a carbon nono /.n- hexadecen GO an .examl e o very

sui t abl e t er p&Sy FECH IV Ehd hPEE EMMEWO c’;(? r@ %

car bon nnnoxi&ﬁhn;te@madammnmf:ﬂMum&tad&cederw(ﬁqm@qnanureﬁ1thkrelnm to
separate poly 5 t I ﬁfgg% ar bon
oi | conpositi g%s%ac?&)ridling'set ttﬁqry?ye I on. %ﬁ or exarrp"f}&?e \'}%a?éé)&
favourabl e r eml carione megtoxddsd withisingy o mma§m+ Hrukebins which

monoxi de/ n- te YReae ph Q) WIEM W 6P Rofa’ BRENnMDO4X1 8Ré A?ﬁlié&ﬁ%ne 1

acoor g 1o %%Lsa”' AT A R AL WU R A
can vary bet wagRsd (iibﬂyrd"értss. Thdrs rirrﬁfeﬁtﬁrg}aftloh Jéhcﬁ&ﬁi aikht nipathe cul ar
Lo the presenPomATe 1o G SRERR APhsr iR MR T S il Lo Che
i nvention canuslm@'-.mamaiynﬂunomphhntxun;anﬂaxnlngﬂa(thBnthu%orrosion
i nhi bitors an%ﬂ&@ﬂﬂaﬂgﬁfﬂééﬁg(Hé%ing the general formula (R1R2P)2R and
in the presence of a protic diluent, a strong decline in
the reaction rate and a strong decline in the h-/fw of the
resultant polymers occurs, according as the C3z; a-olefin
applied as comonomer contains more carbon atoms per
molecule. Although copolymers having a comparatively high
ﬁ@-can be prepared in this way at acceptable reaction
rates with the use of propylene and butene-1 as
comonomer, if for example octene-1 is used as comonomer
it becomes nevertheless extremely difficult to prepare
polymers having a high ﬁﬁrat an acceptable reaction
rate. On the basis of the results of the investigation
performed by the Applicant, it can be stated that until
recently it has not been found possible to prepare
polymers of carbon monoxide with one or more Cjg+
o-olefins having an ﬁgyabove 104 in this manner and at
an acceptable reaction rate.

Continued investigation by the Applicant on this
subject, however, has disclosed that with the application
of a catalyst composition containing a Group VIII metal
and a phosphorus bidentate ligand having the general
formula (R1R2P),R, polymers of carbon monoxide with one
or more Cjipg+ o-olefins can be prepared at an acceptable
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a-olefins in which polymers on the one hand the units

originating from carbon monoxide and on the other hand
the units originating from the olefins occur in a
substantially alternating way and which polymers possess
an ﬁw of more than 104 are novel per se.

As examples of the novel polymers which were prepared
by the Applicant, mention may be made of carbon
monoxide/n-tetradecene-1 copolymers, carbon monoxide/n-
hexadecene-1 copolymers, carbon monoxide/n-octadecene-1
copolymers, carbon monoxide/n-tetradecene-1/n-octadecene-
1 terpolymers, carbon monoxide/n-tetradecene-1/n-
hexadecene-1/n-octadecene-1 quaterpolymers, carbon
monoxide/n-dodecene-1/n-tetradecene-1/n-hexadecene-1/n-
octadecene-1 polymers and polymers of carbon monoxide
with a mixture of unbranched a-olefins having 20-24
carbon atoms per molecule.

In the preparation of the novel polymers according to
the invention, suitably use is made of a catalyst
composition which contains a Group VIII metal and a
phosphorus bidentate ligand having the general formula
(R1R2P)2R. In the present patent application, Group VIII
metals are understood as being the noble metals
ruthenium, rhodium, palladium, osmium, iridium and
platinum, and the iron group metals iron, cobalt and .
nickel. In the catalyst compositions, the Group VIII
metal is preferentially chosen from palladium, nickel and
cobalt. Special preference is given to palladium as Group
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alternating way. Al though in this manner polyners of this type such as
copol yners of carbon nonoxide with propene or with butene-1 can be
prepared, this is only possible at a conparatively |ow reaction rate and
with formati on of polyners having a conparatively low [err]. It has
meanwhi | e been found that in the above-nentioned pol ynerization of carbon
nonoxi de with one or nore C3+ [err]-olefins considerably higher reaction
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perchloric acid, sulphonic acids such as para-toluene

sulphonic acid, and halogen carboxylic acids such as

trifluoro acetic acid. The anion can be introduced into

the catalyst compositions either in the form of a

compound from which the desired anion splits off, or in

the form of a mixture of compounds from which the desired

anion is formed by inter-reaction. As a rule, the anion

is taken up in the catalyst compositions in the form of

an acid. If desired, the anion can also be incorporated

in the catalyst compositions in the form of a main group

metal salt or a non-noble transition metal salt of the

relevant acid. Nickel perchlorate is very suitable as

salt of an acid having a pKa below 2. If the choice falls

on an anion of a carboxylic acid, it may be incorporated

in the catalyst compositions in the form of an acid or in

the form of a derivative thereof such as an alkyl or aryl

ester, an amide, an imide, an anhydride, an orthoester, a

lactone, a lactam or an alkylidene dicarboxylate. The

anion is preferably present in the catalyst compositions

in a quantity of 1-100 and in particular 2-50 mol per

gram atom of Group VIII metal. Besides resulting from use

as a separate component, the anion of an acid having a

pKa below 6 can also be present in the catalyst

compositions as a result of the application of, for

example, palladium trifluoro acetate or palladium para-

tosylate as Group VIII metal compound.



t hese polyners. This investigation showed that in the polynerization of
carbon nmonoxide with a Cferr] [err]-olefin using a catal yst conposition
cont ai ning a phosphorus bidentate |igand having the general formula
(RLIR2P) 2R and in the presence of a protic diluent, a strong decline in the
reaction rate and a strong decline in the Mv of the resultant polyners
occurs, according as the CJerr] [err]-olefin applied as conbnoner contains
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per gram atom of Group VIII metal.

The phosphorus bidentate ligand is preferably present
in the catalyst compositions in a quantity of 0.5-2 and
in particular of 0.75-1.5 mol per gram atom of Group VIII
metal. In the phosphorus bidentate ligand having the
general formula (R1R2P)2R, the groups Rl and R2
preferably each contain not more than 10 and in
particular not more than six carbon atoms. Furthermore
preference is given to phosphorus bidentate ligands in
which the groups Rl and R2 are identical alkyl groups.
With regard to the bridging group R present in the
phosphorus bidentate ligands, preference is given to
bridging groups containing three atoms in the bridge of
which at least two are carbon atoms. Examples of suitable
bridging groups R are the -CHp-CHp-CHp-group, the
-CH»-C (CH3) 2-CHo-group, the -CHy-Si(CH3)2-CHz-group and
the -CHy-0O-CHy-group. A very suitable phosphorus
bidentate ligand for use in the present catalyst
compositions is 1,3-bis(di-n-butyl phosphino)propane.

The quantity of catalyst composition used in the
preparation of the polymer can vary between wide limits.
For each mol of olefin to be polymerized it is preferred
to use a quantity of catalyst composition which contains
10-7-10"3 and in particular 10-6-10-4 gram atom of
Group VIII metal.
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whi ch pol yners possess an [err] above 10[err], by performng the

pol ynerization in the presence of a dl|u€P b which consists for nore than 90
% of an 5 aprotic |iquid. ynmers of carbon nonoxi de with one

or more (ferr] [efp) tﬁ'eeflllfl%s't&a\ﬁa&?e at@idn of th BRI Nt Hde

units originating from carbon monoxi and &%{e oth%éThand t he . units

ori ginating f oM 139G 0 $hgc agnamers § 43 §te GRRRAFYL ASR and

\%i ch Rgl bmﬂl@m%l@té\/[ﬁf ft]heOfpﬁﬁﬁehdéﬁévr’f JaD[cHrlrderﬁr avlistel  per se.
exann ich were pr.ep

Applicant,  COREAS 5n(£?§y ehé%@ng@ %o@? rd’e‘?’ﬁ:o 1&%&&%‘%{}?

copol yners, @loll@r and m@am@mmﬂmmimlmom bbmulds-

monoxi de/ n-oc % fc ra rotl(iarl ids, menti on ma ﬁ
nmonoxi de/ n-t e ce e- ta ece 1 terpotyners, car nOXI

t et r adecene- 1P|f— Spshe s pepfane p?é?@/m@ylcaﬁw
nmonoxi de/ n- 1S eraeh 1@ [ -ﬂd rdIRK A shidh Gfd axkeapye- 1

pol ynmers and pol S car nono vmth a _m xture of branched
[err]-ol efins %%’2@% z?roﬁgr‘?‘ thyl m%ﬂ%% eyclic In the
preparation ofethh&sn@s\udh raﬁ mﬁmmﬁhm tamd [t oxarmnt iadkyk wtledtsy use

”phosphor us. 56 SAYESHA S AR il iy B oF ddkndiend™ el and

(Rlerr]Rerr] B)l[y@orl],Rlalqtqﬁe@ rﬁlmrﬁs arppuitwapﬂentomeougactamsl sugd &lss are
under st ood as pja e;{gl l?>§( ;1R & réj;é]qrg Lgﬁll{ﬂggfgéjrgud}glgédl um
an tinum and t

osmum iridium I'ron group rreta s 1ron,, cobalt and

nickel. In théulph@&@aeysﬁ%ml{%&f aned ay duiwids, mantiion may be
preferentiall )ha@iéo%ﬂfn m‘ydwdwﬂom; Wich aslirchaixaaly) ephmigtaripeci al

preference iséyai exa a”ﬂgjto uene.(¥ﬂ% diluent in which the
polymerization is performed preferably contains a small
quantity of a protic liquid. Lower aliphatic alcohols and
in particular methanol are very suitable for this
purpose. Very favourable results were obtained by
performing the polymerization in a mixture of
tetrahydrofuran and methanol. If desired, the Cjg+
a-olefin used as monomer can also fulfil the function of
aprotic liquid, so that the polymerization can be
performed in the absence of an additional aprotic liquid
such as tetrahydrofuran. An example of such a poly-
merization is the preparation of a carbon monoxide/n-
hexadecene-1 copolymer which was performed by contacting
carbon monoxide and n-hexadecene-l with a methanolic
solution of the catalyst composition. '

The polymerization is preferably performed at a
temperature of 25-150°C and a pressure of 2-150 bar and
in particular at a temperature of 30-130°C and a pressure
of 5-100 bar. The molar ratio of the olefins to carbon



-8- VIII netal. Incorporation of the Goup VIII netal in the catalyst
conpositions is preferably effected in the formof a carboxyl ate,
particularly an acetate. In addition to a Goup VIII netal and a phosphorus
bi dentate ligand, the catal yst conpositions furthernore preferably contain
an anion of an acid having a pKa below & gRd_in particular an anion of an
aci d having having a pKa bel ow 2. Exanpl es of acids having a pKa bel ow 2

are mneral agi RS i@_;ﬁf‘éféllémi%? Btvkers U P0G aCi 06 SAEMRS
par a-t ol uene sul phonic aci'd, and hal ogen carboxylic acids such as trifluoro
acetic acid. PREHGHRLHLBEIHtI @Y 3o the catal yst conpositions

either in the formp ihveHPOMNGITIORMIED dNfcithstdddvith are Sgteénce of f,
or in the form of a|2 t.ure of coq&gynds fromwhich the desired anion is
formed by intd® rtiPTOWNS A% L8%% anion is taken up in the catal yst
conposi tions in tH: furenexfargpilessi dhd falieeyiradtionsheased dmvvarthke so be

I ncor porated gyt ; . ositions in the formof a main group netal
salt or a non-frzl)o ]I%Z”]tq?éaﬁﬁséllﬁlo netal salt of the relevant acid. Nickel
perchlorate | £Qery sui tGAAROMPONARIAF an acid having a pKa bel ow 2. |f
the choice faldis on an guYuHera-gar boxylic acid, it may be incorporated

I n the catal yst=conpositions in the formof an acid or in the formof a
derivative thefldof suchBadefiradeganesl ary|

Cie n-hexadecene-1
CTe n-octadecene-1
C20 - C21 mixture of linear a-olefins having 20-24
carbon atoms per molecule
Example 1
A CO/CTE copolymer was prepared as follows. In a stirred
autoclave with a capacity of 250 ml which contained
100 ml of tetrahydrofuran and 40 ml of CT: in a nitrogen
atmosphere, a catalyst solution was placed which
contained:
5 ml methanol,
0.1 mmol palladium acetate,
0.5 mmol nickel perchlorate,
0.12 mmol 1,3-bis{di-n-butylphosphino)propane, and
6 mmol naphthoquinone.

After injecting CO to a pressure of 40 bar, the
contents of the autoclave were heated to 35°C. After 20
hours, the polymerization was terminated by cooling the
reaction mixture to ambient temperature and depressuring.
After the addition of acetone to the reaction mixture,
the polymer was filtered off, washed with acetone and
dried. The yield was 40 g of CO/CTi copolymer having an
M,, of 103,000.



ester, an amde, an imde, an anhydride, an orthoester, a lactone, a |lactam
or an al kylidene di carboxylate. The anion is preferably present in the

catal yst conpositions in a quantity of 1-100 and in particular 2-50 nol per
gramatom of Goup VIII netal. Besides resulting fromuse as a separate
conponent, the anion of an acid having a pKa bel ow 6 can al so be present in
the catal yst conpositions as a result of e application of, for exanple,

pal l adiumtri agetate or palladiumpara- tosylate as Goup VIII netal
conpound. Ekg& Te™2 - 9- Besi des a G oup

Vi1 netal, a phoBpBOrGse biokelymer |wasrpreparept ionswbstantialbl thean
aci d having aspga RSBPPEGaStQﬁFC@b§b§§tc8§g?9ﬁéi'QQSEﬁéﬁﬁféa@LYbﬁﬁnta'n an

organi ¢ oxi dant as we Exanpl es ,of "Sul't e organi c oxidants are 1,2- and
1, 4- qui nones, Wakthpkhei foplopings dddEQreachstyl nitrite, and aromatic

ni tro-conpoundsy svpB agtbclibokensatained 204mdi bift CYEo0l instealr ofeCejice is

given to 1,4-quinongs such as 1, 4-benzoqui none and 1, 4- napht hoqui none. The
quantity of organPB%xidant used is preferably 5 to 5,000 and in particul ar
10 to 1,000 nb) pthegreacatiom tEmGerapuvel WaseSOPC instead of 35°C.

The yield was 35 g of CO/Cﬁ copolymer having an -ﬁw
of 20,000.
Example 3
A CO/CTE copolymer was prepared in substantially the
same manner as the CO/CTi copolymer in Example 1, but
with the following differences:
a) the autoclave contained 40 ml of Cfg instead of Cfi,
b) the reaction temperature was 50°C instead of 35°C,
and
c) the reaction time was 30 hours instead of 20 hours.
The yield was 40 g of CO/CE copolymer having an ﬁw
of 20,300.
Example 4
A CO/Cfi/Cfg terpolymer was prepared in substantially
the same manner as the CO/CTﬁ copolymer in Example 1, but
with the difference that the autoclave contained 30 ml of
Cfi instead of 40 ml, and contained additionally 30 ml
of Cfg.
The yield was 41 g of CO/CTi/CTz terpolymer having an
M, of 78,000.
Example 5
A.CO/CE?/CTE/CTE quaterpolymer was prepared in
substantially the same manner as the CO/CTi copolymer in
Example 1, but with the following differences:
a) the autoclave contained 40 ml of a sz/CTE/CTg mixture
in a molar ratio of 1:2:1 instead of neat Cii
b) CO was injected into the autoclave to a pressure of
70 bar instead of 40 bar,



The phosphorus bidentate ligand is preferably present in the catal yst
conpositions in a quantity of 0.5-2 and in particular of 0.75-1.5 nol per
gram atom of Goup VIII nmetal. In the phosphorus bidentate |igand having
the general formula (Rlerr]Rerr]P)[err]R, the groups R err] and R err]
preferably each contain not nore than 10 qgd_in particular not nore than
six carbon atons. Furthernore preference i'S given to phosphorus bidentate
| i gands i n whigh FHeER [ kaal ol kgPcgroups.
Wth regard téﬁt htet %r ?&%%% gctrjéél]p pr esentda?an{oﬁce: gﬁgggﬁgr 83 Ei d%gt ate

| i gands, preferen@d)s given to bridging groups containing three atons in

Lh? db.” dge of dohk%eatrér?%%%f% ML &é&arlt@m&ixf%&nﬁﬁ@'dcﬁs 24 %ﬁ@bl e

ri dging groups R are the - - - -qro - - - - group,
the - CH2- Si (CHB) 211‘&3#2-\’@)1&51&13% 8 -@g‘ﬁﬁé%% .%f%fa‘if;]éﬁ'ﬁ%bl e
phosphorus bi dent &iagrilnggand Mprofis22j h50he present catal yst conpositions is
1, 3-bis(di-n- git _Pﬁl gph%sphi no) pr opane. The quantity of catal yst

conposition u repacation of the polymer can vary between w de
limts. For each @oICQfC20l ef C@atpobymes| yasrpreparedi inpsubstpagiedlise a

quantity of cahpl e ARARIA 1D M Cébﬁvg—]t Fopo14Rles’ il Eatiglle and Hut
particul ar 10[err]- err|. gram atom of oup  VITI netal. -
with the following differences:
a) the autoclave contained 40 g of Czp - C2;7 instead of
C1s,
b) CO was injected into the autoclave to a pressure of
70 bar instead of 40 bar,

c) the reaction temperature was 50°C instead of 35°C,

and

d) the reaction time was 15 hours instead of 20 hours.
The yield was 38 g of CO/C3p - C24 polymer with an My
of 22,700.

Example 7
A CO/CE/Cﬁ/Cﬁ/Cﬁ polymer was prepared in

substantially the same manner as the CO/Cﬁ copolymer in

Example 1, but with the following differences:

a) the autoclave contained 50 ml of a Cﬁ/Cﬁlcl__s/Cﬁ
mixture in a molar ratio of 1:2:2:1 instead of Cﬁ
alone, _

b) the reaction temperature was 50°C instead of 35°C,
and

c) the reaction time was 15 hours instead of 20 hours.
The yield was 40 g of CO/Cﬁ/Cﬁ/Cﬁ/Cﬁ polymer
having an ﬁw of 28,600,

Example 8 -

A CO/CE/Cﬁ/Cﬁ/Cﬁ polymer was prepared in
substantially the same manner as the CO/Cﬁ copolymer in

Example 1, but with the following differences:



- 10 - In the illustrated preparation of the polyners, the contacting
of the nononers with the catal yst conposition should take place in the
presence of a diluent which consists for nore than 90 % of an aprotic
liquid. Both polar and apolar liquids are eligible as aprotic liquids. As
exanpl es of polar aprotic liquids, nmentiopynmry be nmade of aliphatic ketones
such as acetone and net hyl ethyl ketone, aﬁlphatlc carboxx_lc aC|d esters

such as methyhjacgpat sutebmxkrea%h%h&naad5memybfpaoa IclgYDigC et hers
such as tetra ydrofuran and di ox %tgers g y S ng =as t he
di net hyl et her of MgxtBrgyieng §P éSIraF&BtB didh2a %SEF& fone,

| act ans such as Namehbyl pyrrolidone and cyclic sul phones such as

sul phol ane. ex | es_of .apo L Laui NizlnG €.ab
hydrocarbonsAéﬂch%gg ﬁ?ﬁs§é§§,k§5ﬁsgggﬁg? 8§§|§ﬁe§ag§¥%§ t ?ugﬁéc’The

di luent in which ahd polynerization is perforned preferably contains a

smal | quant't&%oft ePEaLEE1bhah f&e h%erlsah&a%t '1ﬁs%|e%‘a1%|§ 2%”@1dtﬁ‘s.

parti cul ar anol are very suitable favour abl e

results were obtalhedYb¢lgeipsr A2ng Pﬁecﬁdﬁyaé?ltégxgiﬁlﬁn ¥RFure of

t et rahydr of ur an aﬁgvﬁﬁbhgﬁoﬁ'léfcbﬁijm, the (Jerr] a- olefln used as
nonomer can also filfl the function of aprotic liquid, so that the

pol yreri zat i o&% erfornmed in the absence of an additional aprotic
liquid such as telr goydipf oopol yer exasppeeparedchnaspbsyantialiyt the is

e b oot S a8, TS U ROREE Ey ph BT Whkeh Vs
net hanol i c with the following differences:
a) the autoclave contained 100 ml of CTZ instead of
tetrahydrofuran and Cfi,
b) CO was injected into the autoclave to a pressure of
70 bar instead of 40 bar,
c) the reaction temperature was 50°C instead of 35°C,
and
d) the reaction time was 15 hours instead of 20 hours.
The yield was 45 g of CO/C1=5 copolymer having an ﬁw
of 35,400,
Example 10
The following polymers and polymer mixtures were
tested as additives in three gas oils (A, B and C) in
order to lower the PP, the CP and/or the CFPP of these

oils.

Additive 1: CO/CTi copolymer prepared according to
Exanmple 1

Additive 2: CO/CTE copolymer prepared according to
Example 2

Additive 3: CO/Cii/Cfg terpolymer prepared according to
Example 4

Additive 4: mixture of CO/CTi copolymer prepared
according to Example 1 and CO/Cig copolymer



solution of the catal yst conposition. The polynerization is preferably
performed at a tenperature of 25-150[err]C and a pressure of 2-150 bar and
in particular at a tenperature of 30-130C and a pressure of 5-100 bar. The
nolar ratio of the olefins to carbon nonoxi de is preferably
between 10:1 and 1:10 and in particular_begween 5:1 and 1:5. The
I nvention will now be elucidated with reférence to the foll ow ng exanpl es.
In the exanpl es, the abrevigtl i ings. CO
car bon nonoxi de C err] b%%h)%?i%gg?%%eo&?\%[&e?%] ﬂah&%eﬁ_@t,gtﬁ.?f;cﬁcene_ 1
Cerr] n- hexadecene- 1 Chgdght ratio gfodiddecene-1 C20 - C24 nixture of
IEL(nealr [ir;x ] 'ngg[ﬂtﬁSr]eheﬁ/:' n.ﬂxi&@cu% of CO/CIZdééf)B]QS)xlnléli'Oﬁ‘ée an:eaolt eculg

anpl e err] copolyner was prepared.as _follows. a stirre
autocl ave with a capacity 8F92§§199'%ﬁi%ﬁaﬁﬁﬂﬁhﬁnéﬁd\@%/ T6 copolymer

prepared according to Example 2, in a
weight ratio of 1:3 _
For the sake of comparison, in addition the following
four additives, which are commercially available for the
present purpose, were tested.

Additive 6: PARAMIN ECA 5920 (PARAMIN is a trademark)
Additive 7: PARAMIN ECA 8182

Additive 8: PARAMIN ECA 8400

Additive 9: PARAFLOW 214 (PARAFLOW is a trademark)

The additives were introduced into the gas oils in
the form of a 50 %w solution in an organic solvent. The
result of the experiments is embodied in Tables 1-3,
where for each of the gas oils the PP, CP and/or CFPP is
reported after addition of the indicated quantity of
polymer solution (containing 50 %w of active material)
stated as mg of polymer solution per kg of gas oil.

Table 1
GAS OQOIL A

Added Polymer Cloud Pour point | Cold filter
quantity No. point according | plugging
of polymer according | to ASTM point
solution, to ASTM D397 °C according
mg/kg D2500 to IP 309

°C °C
Gas o0il A 2 -12 -9
as such
100 6 -15
200 6 -16
300 6 -16




100 M of tetrahydrofuran and 40 mMl of Cerr] in a nitrogen atnosphere, a
catal yst solution was placed which contained: 5 m nethanol, 0.1 mol

pal | adi um acetate, 0.5 mml nickel perchlorate, 0.12 nmol

1, 3- bi s(di - n- but yl phosphi no) propane, and 6 mol napht hoqui none. Af ter
[njecting COto a pressure of 40 bar, the gogtents of the autoclave were
heated to 35[err]C. After 20 hours, the p% ynmerization was term nated by
cooling the reaction m xture to angj e t4re and depressuring. After
the addition of acetone to the regg ?g% %13?§§g,aghe polymer was filtered

of f, washed with acetone and dried. The vield was 40 g of COClerr]

copol yner haying an [err] of 103, 000. GAS OIL A -
12 - Exanpl ¢—2 A—E-Ererr—copptymer—was prepared T substantrarty t he
sane nmanner gdddes CcO C pPelymepol ypetond Exanpfeun reint yiGnld el 8T qui ng
di fferences: |@anti®@ut pRbave contphpere 40 M| atcdt@ing |ipmigpthef Cl4,
of polymer according | to ASTM | point
solution, to ASTM D97 °C according
mg/kg D2500 to IP 309
°C °C
400 6 -18
600 6 0
1000 6 -1
100 2 -18 -19
200 2 -24
600 2 -0.5 -24
1000 2 -1.5
40 3 -19
400 3 -24
| 100 4 -17
150 4 -20
300 4 -22
2000 5 -42
2000 6 -39
100 7 2 -12
200 7 2 -15
600 7 2 -18
1000 7 1 -24
100 8 1.5
200 8 1.5
600 8 1
1000 8 0.5
100 9 -12 -13
200 9 -15 -18




and b) the reaction tenperature was 50[err]C instead of 35[err]C.

yield was 35 g of CO (ferr] copol yner

havi ng an Mwv

The
of 20,000. Exanple 3

A CO(Cerr] copolymer was prepared in substantially the same nanner as the
CO Cerr] copolyner in Exanple 1, but with the follow ng differences:

the autocl ave contained 40 m of Clerr]_i
tenperature was 50[err]C instead of 35[er

was 30 hours instead of 20 hours.

copol ynmer hap-—rg—ar—Ma ofF—20300—bx¢afpte—% A—CO-Crer 1 Crer i
t er pol ynmer whs prepared i n_substantial | \GAShOHark manner as the O de
copolynmer in le 1, er eng @gqq P48 ter
cont ai ned 30 5?80 g err]byclsrgvflead Q.':l%hﬂ , ? cont a| ned additionally
m of (err]|quantiky yJeNQI- was 41 wnmqemcqﬁm] PdYSIIREr h
an Merr] of | 28, 889 ymB¥d! € 5 Aad:d g 1|4 axsd O ef goimast ef pol
was prepared|in_subStantfially the sat_r &n%ﬁger _}hﬁé cé%)c poly
Exanpl e 1, blEOWERSPRe [fol | owi ng di¥e es %% t aut ai
40 m of a (agykgCerr]f Clerr] m NtDA%00 in a nmolar rafiteo GP B2 1
instead of ngat Clerr] b CO was injq';ted intd the autocl qwg to a pres:
of 70 bap—-hst-ead—eH40—bar -

Gas o0il B 1 -15 -9

as such

100 6 -21 -17

400 6 =27

600 6 -30 -18

4000 6 -30 -6

100 2 -24 -17

400 2 -30

4000 2 -36

100 4 -24

4000 4 -51 -13

200 3 -20

400 3 =22

C

tead of Clerr],

a)

b) the reaction
and c) the reaction tine

}leg Qld was lifO g 9j CO’C[err]

rl
30
havi ng
mer
in

ure




- 13 - <c¢) the reaction tenperature was 50[err]C instead of 35[err]C,

and) d) the reaction tine was 15 hours instead of 20 hours. The yield
was 42 g of COCerr]/Cerr]/Cerr] tetrapolymer havi ng an Mwv of
22,150. Exanple 6 ACOCderr] - (err] polymer was prepared in

substantlally t he sane manner as the CO’CﬁgrL] copolynmer in Exanple 1, but
with the followi ng differences: a) the -aut8clave contained 40 g of (Jerr] -

Cerr] instead of Cerr], b) COvvasl.a{'lme ed into the autoclave to a
pressure of J-——#G—behmﬂ-ead—et—%e—ba—éihe—ﬁeaeh-eﬁ—bmeﬂhms
50[err]C insflead of 35[err]C and d)GABeOIkaCtion tine was 15 hourd

wth an [err) R8s o) PRREVHEE D LESodd 9 0 é%eﬁ?% rﬁ%’c{%eir??%%{ﬁhl
pol yner was [pome@tddy n >1§Ibstant|al pointk sarre REeRAing t|Rlugyingrr]
copol ymer in|faEyi§mer put Wth they é@bfgi\h?g b fAsmencey pdint t he
autoclave co ts%lqz%(?i.o?lo, m oot a C[errlé%hgl] C[l%.;]ACC[ err] according

ng/kg D2500 to IP 309

°C _ °C

Gas o0il C 0 -18 -5

as such

75 6 -5

300 6 -6

150 2 -11

150 1 -15

300 1 -17

150 4 -18

75 3 -13

600 3 =27

The results reported in Tables 1 to 3 clearly
demonstrate the superiority of the polymers according to
the invention in terms of their capability for PP, CP
and/or CFPP reduction of paraffinic hydrocarbon oils in
comparison to commercially available additives for this
purpose. _

The Ew of the new polymers prepared according to
Examples 1-9 was determined by means of GPC analysis.
Using 13C-NMR analysis, it was found that these polymers
were built of linear chains in which on the one hand the
units originating from carbon monoxide and on the other
hand the units originating from the Cjg4+ 0-olefins
occurred in an alternating way. In the polymers which
were prepared from monomer mixtures containing two or
more Cyg+ o-olefins, the units originating from the



m xture in a nolar ratio of 1:2:2:1 instead of (Jerr] alone, b) the
reaction tenperature was 50[err] C i nstead of- 35[err]C, and c) the
reaction tinme was 15 hours instead of 20 hours. The yield was 40 g of
COderr]/Cerr]/derr]/derr] polymner havi ng an Mv of 28, 600. Exanple
8 ACOderr]/derr]/derr]/err] Q%{L)érrgr was prepared in
substantially the sane manner as the CO Cérr] copolyner in Exanple 1, but

with the foll Qw jffere afd T 14 -
3 the aut oclAre Gl d ST Ing SHTEY AR FMIR SSTRS

mxture in a melativeg ite eme:.anothennstead of Cl4 al one, b) the
reaction tenperature was 50[err]C instead of 35[err]C, and c) the
reaction tinme was 15 hours instead of 20 hours. The yield was 42 g of
COderr]/Cerr]/derr]/derr] polymer havi ng an Mv of 26, 100. Exanpl e

9 A CO(Cerr] copolynmer was prepared in substantially the



same manner as the CO (Jerr] copolymer in Exanple 1, but with the follow ng
differences: a) the autoclave contained 100 m of C[e I | irst-ead—of

t et rahydW} b) CO was injected into the] THISCSHRES HAS BEEN
pressure of 70 bar ead of 40 bar, c) the reactiopn temREPRACEDE was
50[err]C i mﬁmﬂ“ﬁﬂ m and d) jhe reaction ti =I5 hour s

I nst ead od e yield was 45 g of CcOderr] copol ymer having

an Mv of 400" Exanpl e 10 ~ The followi ng polyners a RO o/ "By
ggé%—rn—order

m xtures were tested as additives in three gas oils (A B an

to lower the PP, the CP and/or the CFPP of these oils. Additive 1:
caOderr] copolyner pr epar ed accordlggl;g_I M S Exanple 1 Additive
2: COderr] copolymer prepared according to Exanpl e 2
Additive 3: COderr]/derr] terpol ymer prepared according to

Exarrplj_e 4 tAddi1t ive ro@iia)fb%heo@.fl @@h@[o%rlrt]lomp@omlsmr@oar ¢ydrocarbon

accordin

gto EX% and po ymerqcerrd]dl(i: F\)r% >é:'ir'E:lracterlzed in that they
comprise a paraffinic hydrocarbon oil and as additive

linear polymers of carbon monoxide with one or more
a-olefins having at least 10 carbon atoms per molecule
(C10+ a-olefins) and optionally moreover with one or more
olefins having fewer than 10 carbon atoms per molecule
(Cg~ olefins), in which polymers the units originating
from carbon monoxide and the units originating from the
olefins occur in a substantially alternating way.

2. Hydrocarbon oil compositions as claimed in claim 1,
characterized in that the polymers possess a weight
average molecular weight (ﬁ@d, between 103 and 106.

3. Hydrocarbon oil compositions as claimed in claim 1 or
2, characterized in that the Cjg4+ a-olefins used as
monomers in the preparation of the polymers contain fewer
than 40 carbon atoms per molecule.

4, Hydrocarbon oil compositions as claimed in any one or
more of claims 1-3, characterized in that they contain as
additive polymers selected from carbon monoxide/n-
tetradecene-1 copolymers, carbon monoxide/n-hexadecene-1
copolymers, carbon monoxide/n-tetradecene-1/n-octadecene-
1 terpolymers and mixtures of carbon monoxide/n-
tetradecene-1 copolymers with carbon monoxide/n-
hexadecene-1 copolymers.

5. Hydrocarbon oil compositions as claimed in any one or
more of claims 1-4, characterized in that they contain 1-
10,000 mg of polymer per kg of hydrocarbon oil.

6. Polymers of one or more olefins intended for use as
additives in a paraffinic hydrocarbon oil, characterized
in that they are linear copolymers of carbon monoxide

—_—
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wei ght ﬁafTB‘BT‘I*i‘ﬁﬁd+lee 5. mixture of 0O CJerr] copoTHiSeSHEETeHAS REEN
accor dluﬂlu and CO Cerr] copol yner pr RERLACED
accordi H” |n a wei ght ratio of =4S For—The

sake of coﬁbaﬂlsan,sl ddition the fol Lowyng four additives, which are
connerC|aIIy avai l able for the present purpose, were tested. Additive 6:
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sol ution per
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No. poisubstantiebiyli akfernatting mavd pol yner accordi ng

to ASTM POifNt  polymers of carbon monoxide with one or more

- 15 - prepared according to Exanple 2, in Fﬁ

o-olefins, characterized in that they consist of linear
chains in which on the one hand units originating from
carbon monoxide and on the other hand units originating
from one or morea-olefins having at least 10 carbon atoms
per molecule (Cjg+ a-olefins) occur in a substantially |
alternating way and that they possess a weight average
molecular weight (ﬁ@), of more than 104.

8. Polymers as claimed in claim 7, characterized in that
they belong to the group formed by carbon monoxide/n-
tetradecene-1 copolymers, carbon monoxide/n-hexadecene-1
copolymers, carbon monoxide/n-octadecene-1 copolymers,
carbon monoxide/n-tetradecene-1/n-octadecene-1
terpolymers, carbon monoxide/n-tetradecene-1/n-
hexadecene-1/n-octadecene-1 quaterpolymers, carbon
monoxide/n-dodecene-1/n-tetradecene-1/n-hexadecene-1/n-
octadecene-1 pentapolymers and polymers of carbon
monoxide with a mixture of unbranched a-olefins having 20
to 24 carbon atoms per molecule. )

9. A process for the preparation of the polymers as
claimed in any one or more of claims 6 to 8,
characterized in that it comprises contacting the
monomers, at elevated temperature and pressure and in the
presence of a diluent consisting for more than 90 %v of
an aprotic liquid, with a catalyst composition containing
a Group VIII metal, in particular palladium, and a
phosphorus bidentate ligand having the general formula
(RIR2P) oR where R! and RZ2 represent identical or

-
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(Cont " d) GAS L A Added Pol yrer C oud
Pour poi nt Call@fghsbh%r op#adhiala y quar substlwt@d aliph@q@ ding

| uggi ng of ccord to ASTM p0|nt sol ution,
P 0 %\%TMQ pgy%PFFébY&CQSP&pﬁgaﬁﬁi/ ﬁga blvalent organighyjdging
to I P 309 grpbepr kofitad@ng at le@st two carbon atoms in the bridge 18

linking the two phosphorus atoms.

10. A process as claimed in claim 9, characterized in
that it is performed at a temperature of 25-150°C, a
pressure of 2-150 bar and a molar ratio of the olefins
relative to carbon monoxide between 10:1 and 1:10, and
.that per mol of olefin to be polymerized a quantity of
catalyst composition is used which contains between 10~7
and 10-3 gram atom of Group VIII metal.

11. A process as claimed claim 9 or 10, characterized in
that the Cjp+ a-olefin used as monomer also performs the
function of aprotic liquid.
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HYDROCARBON OIL CCMPOSITIONS

Hydrocarbon o0il compositions which contain as
additive a polymer of carbon monoxide and one or more
C10+ a-olefins in which the units originating from carbon
monoxide and the units originating from the olefin(s),
occur in a substantially alternating way, show an
improved pour point, cold filter plugging point and/or
cloud point.

VM2/T1518FF
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poi nt so,l utifont 20 AUG 99 tlo-ASTM D97 $ubstjtate sheet ad@oﬁdgﬁgt ﬂrQB

- D2500 .. P B09 [err]C -

[err]C Gas || : i '3'-15 -9 as such 100
6 =21 - -17 400 6
-27 600 - 6 -30 -18 4000 6
-30 olefings 0@r in an altern2ting way. The patent applicatiorpfurther relates to golymes of -
i ' carbon monoxide_vg’i%n g%gt more a-olei'ms, characterised in that they c_o%?istlgfﬂlinear
i %g 200 . chains iwhich on the one hand units originating from carbof tndHoRide and on the other

hand units originating from one or more a-olefins hﬁving at least 10 carbon atoms per
molecule {Cyo. o-olefins) occur in an alternating way and that they possess a Weight .
average molecular weight (M,)), of more than 10* in that they belong to the group formed
by carbon monoxide/n-tetradecene-1 copolymers carbon monoxide/n-hexadecene-1
copolymers, carbon monoxide/n-octadecene-1 copolymers, carbon monoxide/n-
tetradecene-1/n—ocfadecene-1 terpolymers, carbon monoxide/n-tetradecene-1/n-
hexadecene-1/n-octadecene-1 quaterpolymers, carbon monoxide/n-dodecene-1/n-
tetradecene-1/n-hexadecene-1/n-octadecene- 1 pentapolymers and polymers of carbon

monoxide with a mixture of unbranched a-olefins having 20-24 carbon atoms per

‘molecule. Polymers based on each one of the latter a-olefin have been mentioned in EP-

A-393753 and US-A-4761453 in the context of their use as engineering plastics. The

apphcatmn further relates to a process for the preparation of polymers of carbon

- . monoxide with one or more C,,, a-olefins possessing an M,, of more than 10*, in which "

polymers on the one hand the units originating from carbon monoxide and on the other

hand the units originating from the olefins occur in an alternating Way, which process

~ comprises contacting the monomers at elevated temperature and pressure and in the
--20

- 25

presence of a diluent which consists for more than 90 %v of an aprotic liquid with a
catalyst composition containing a Group VIII metal and a phosphorous bidentate ligand
having the general formula (R'R?P),R. | | '
Finally, the application relates to the polymers which are obtainable by this
process. . | " | .
As paraffinic hydrocarbon oils the low-temperature properties of which can be

improved according to the inverition', mention niay be made inter alia of gas oils, diesel

- .--oils, lubricating oils and crude oils. Very favourable results were achieved inter alia with

~ the use of the present polymers in paraffinic gas oils. The molecular weight of the

polymer which are eligible to be used in the hydrocarbon oil composmons accordmg to

the invention may vary between wide lumts By preference, polymers are used havmg a
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C Added Pol yner d oud Pour .point Cold filter quantity No.
.poi nt according plugging of polymer ., according to ASTM
poi nt so] ution, to- ASTM - BA7 Substitate sheet ad9ohupust #89Rg
D2500 - . to 1P 309 Gas oil C -0 -18
-5 as such 75 6 -5 300 6

-6 150 weight gverage molecular weight (M, ), between 10° and 10%ankbia Oparticular between 10*
-15 300 = 1 . -17 15 .4

-18 75 and 10°. gThe C,,, a-olefins which are used as monomers in thegweparation of thg

- 27 Tt’ie results reported in Tables 1 to 3 clearly denonstrate the-

- superiori tI}°¥P°f%"eFepo| ynmers according to the invention in terns of their
capability for PP, CP and/or CFPP reduction of paraffinic hydrocarbon oils -

in conparison to comercially available additives for this purpose. " The

[err] of the new polysers—pnepared according to Exanples 1-9 was deteéerni ned
by neans meQ@WWsSHEE{JSi ng 13C-NMR analysis, it was found that these.
_pol-yners _ ' . : . o .
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‘were built of lide h on the one hand the unlts orlglnatlng
REPTRANINT, RERY o e

from car bon nmonoxi

“hand 't he -uni-ts originating fromthe

Clerr] [err]-oleflins occurred infa alternatlng way. I n the polynmers which -
were prepared fr mrrr?nﬁrrﬁt“}.mi:@ﬂurec cont ai nlﬁgbswtetshﬂetﬂ(qeuug}lst1999
[err]-olefins, thelunits orjginafing fromthe

- 19°- various err] a-ol efi ns ogcurred in random sequence relative to

one anot her _ -20 -

reaction rate, in which polymers on the one hand the units originating from carbon
monoxide and on the other hand the units originating from the applied olefins occur in an

alternating way and which polymers possess an M,, above 10%, by performing the

. polymerization in the presence of a diluent which eonsists for more than 90 %v of an

10

15

20

-aprotic liquid. ' | L

Polymers of carbon monoxide with one or more C,,, a-olefins in which polymers

on the one hand the units originating from carbon monoxide and on the other hand the

units originating from the olefins occur in a substantially alternating way and which
polymers possess an M,, of more than 10* are novel per se. .
As examples of the novel polymers which were prépared by the.A:pplicant',
mention may be made of carbon monoxide/n-tetradecene-1 copolymers, carbon
monoxide/n-hexadecene-1 copolymers, carbon monoxxde/n-octadecene—l copolymers,
carbon monoxide/n-tetradecene-1/n-octadecene-1 terpolymers, carbon monoxide/n-
tetradecene-1/n-hexadecene-1/n-octadecene-1 quaterpolymers, carbon monoxide/n-

dodecene-1/n-tetradecene-1/n-hexadecene-1/n-octadecene-1 polymers and polyiners of

- carbon monoxide with a mixture of unbranched o-olefins having 20-24 carbon atoms per

molecule. | _

In the preparation of the novel polymers according to the invention, suitably use is
made of a catalyst composition which contains a Group VIII meta_l' and a phosphorus
bidentate ligand having the general formula (R'R?P),R. In the present application, Group
VIII metals are understood as being the noble metals ruthenium, rhodiu_in, palladium,
osmium, iridium and platinum, an_& the iron group metale. iron, cobalt and nickel. In the
catalyst compositions, the Group VHI metal is preferentially chosen from palladium, |

nickel and cobalt. Special preference is given to palladium as Group



CLAI MS 1. Hydrocarbon oil corrposrtlons .conprising a hydrocarbon-
oil" and a polyneric additive characterized in that they conprise a

paraffinic hydroc dditive |inear polymers of carbon
nmonoxi de, wi t h one o?%%b’ggéma&lﬂ 52%? !dhavr ng ubstiute sheetalBoAugustd 9p8r

mol ecule ~ (Clerr] fefr]-ol efr dl optional Iy nmoreover_w th one or nore
ol efi'ns having fewer|thdh MBS at ons ol ecul e C[ err
~in which polyners fhg units orrol

ng f “car bon nono i ts
originating fromthe olefins occur n a substantially aI Fgmﬂ
Hydrocarbon oi | coppositions as-clailed in claim1, charatteriaeds
t he pol yners possess a wei ght average nol ecul ar wei ght ([err]), between
10[err] and 10[err]. 3. Hydrocarbon @iy, KOfp@sEtions as cl ai med in claim -

1 or 2, characterized in that the C[erT] ferrj-olefins used as nononers
in the preparation of the pol yrrers contain fewer ‘than 40 carbon atoms per

mol ecul e. . 4. lkydHysaoserboin oad.rmmtptosmﬁc&ss cd:mpmﬂsmgaayhgagoearbmre

of clainms 1-3, ar. e contain |t|v I
sel ected from cog'P'boaﬁﬁrrgarroxr §qu/ n- t& 1h§d%c%n%?r%%€%ﬂ/ a gpgg %‘ﬁ%
monoxi de/ n- hex§0BBEHSEL 2 PGF@ILfimis hyttararbon oil and as ade.t:LVe
monoxi de/ n-t et &aﬁe‘a&n@:dﬂyﬂrefi%t e c@t®on ndkdPRL % é%%‘ﬂe”bét hlé%;i.

n-

car bon nonoxi dgg rﬁ,} %gecene&%__o opol ymers w t on nonoxi -
hexadecene-1 copSryi JoQIC si“E?’BﬁsP8§ Bpdegude n any -
one or nore of (§I1@H-rml-pl¢f1@|$a\raoidardpzuaicbndllylaﬁoié@v’eﬁoﬁiﬂhnoﬁe 42 ABReNT
- of p0| ymer perohgr3hshhavang Rele? Ithan 10 carbon atoms per molecule
"{Cg- olefins), in which polymers the units orlglnatlng
from carbon monoxide and the units originating from the
olefins occur in a substantlally alternating way.
2. Hydrocarbon 011 compositions as claimed J.n claim 1,
characterized in that the polymers possess a weight
‘average molecular weight (Mw), between 103 and 106.
3. Hydrocarbon oil compositions as claimed in claim 1 or
2, characterized in that the Cjp4 a-olefins used as '
monomers in the preparation of the polymers contain fewer
than 40 carbon atoms per molecule.

4. Hydrocarbon oil compositions as claimed in any one or _
~more of claims 1-3, characterized in that they oontain as
additive polymers selected from carbon monoxide/n- o
l.tetradecene 1 copolymers, carbon mohox1de/n-hexadecene?1
. copolymers, carbon monoxlde/n—tetradecene 1/n-octadecene—
R terpolymers ‘and mixtures. of carbon monoxide/n-~
tetradecene-1 copolymers w1th carbon monoxide/n-
-hexadecene-1 copolymers.
5. Hydrocarbon-011.compositions as claimed in any one or .
:more of claims 1-4, characterized in that they contain 1-
10, 000 mg of polymer per kg of hydrocarbon 011

Ry 3 - e . .
i i PR, e Mg v

AR e i e



E(Zarlr]--ol efins, Sh réﬁi&t{gﬁwbon rmno;dh-cei; M‘J lwmﬂ”llmuul chai ns |

in which on the ofe L gijnating from carbon : nonoxi de and
on the qther hand|u i%s %iﬁi@-i 1g f r om oneSubstipite sheet t 19 August 1895g
at - least 19 ¢a b% i'fgc] per hgcule (Cferr] [err]-olefins) occur
in afn alternating - - > y possess a wei ght average- _
‘nol ecul ar weight [[err]), of nmore than 10[err] in that they bel ong
to. the group forned—by—carbor—werexd de/ n-tetradecene-1 copolyrrers carbon’
monoxi de/ n6hexadetymrss of carbon manoxide oeitthone eromese @@leaﬁnecclmm in that
copol ymer s gheyccgp%hoﬂarﬁ:& F%% 20X 4:1!11 on%ltle Eoir(ljeeﬁanrgie 1(5 %n%%a%crjle Erom « carbon

t er pol yner

t et r adecengnchoRide@na AR Bthét HaxﬂPﬁxﬁéQﬁ- %%h%@%kmé &.oleaﬁéomm at .
nmonoxi de/ n- 10 dodecene-1/ n-tetradecene- I/ n-hexadecene-1/ n-oct adecene 1
“pent apol ynieast Hhcarboh gtoerssper moleculmcclg,aabneﬁmb poctirde anialtbrnating say aad dlhat

o Sy SR ol st paabpARR. B o e I ABRUBH iy one
or_mor e g 6 bl grB g bg'm@&;ﬁahaqge/h@e&aﬁ&eﬁehﬂ?m&%t cltbon i near -

chai ns mwﬁ on t nits originating from car
nmonoxi de ambmmdbhehmﬁahenené}drudpulymes eait@nmonoxide/n-ontadeveneil copolymersior e

ool Mo g el 0 certon Son nel el e (OB
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process. conpri ses con nononer erature and
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an aprotic 20 liquid, with a catalyst conposition containing a

VI 11 met al Of Farbpmmanegids Wiha mudursmef unbranched goolafinmiaying2Qr34 5?’3’9?1@5&@
:Q|[ganij havbglgmroﬁgug.eneral formula (Rlerr]Rlerr]P)[err]R where R err] and

‘R err :

7. A process for the preparation of polymers of carbon monoxide with one or more |
a-olefins, characterised in that they consist of linear chains in which on the one hand units
15 originating from carbon monoxide and on the other hand units originating from one or
‘more c-olefins having at least 10 carbon atoms per molecule (C,,. a-olefins) occur in an.
alternating way and that they possess a weight average molecular weight (M,), of more
- than 10* which process comprises contacting thé monomers, at elevated temperature and _
pressure and in the presence of a diluent consisting for more than 90 %v of an aprotic -
20 liquid, with a catalyst composition containing a Group VIII metal, in particular palladium,
. and a phosphorus bidentate ligand having the general formula (R'R?P),R where R! and R?
represents identical or different optionally polar sub_étituted aliphatic hydrocarbyl groups
~ and R a bivalent organic bridgihg group containing at least.two carbon atoms in the bridge -
linking the two phosphorus atoms. | o
25 8. A process as claimed in clai_iﬁ 7, characterised in that it is performed at a |
temperature of 25-150°C, a pressure' of 2-150 bar and a molar ratio of the oléﬁns relative
. :wesoas - - to carbon monoxide between 10:1 and 1:10, and that per mol of olefin to be polymerized
' a quantity of catalyst composition is used which contams between 107 and 10° gram atom . .
of Group VIII metal.
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