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PREPARATI ON OF POLYKETONE 'POLYMERS The invention relates to a process
.f.or the preparation of polyketone polyners, i.e. polyners of carbon
nonoxi de- with one or nore ol efinically unsaturated conpounds. Li near

pol ynmers of carbon nonoxide with one or nore olefinically unsaturated
conpounds, in which polymers the units oridimating from carbon nonoxi de on
the.one hand and the units originating fromthe olefinically upspiisasfg
conpounds used on the other hand occur in a substantially altermatTng
arrangenent, can be prepared by contacting the nononers at an el evated

tenperature and pressure, PREPARATIGH COKEPOLYREYONDEPOLYMERKI ch the
pol ymers are insoluble or virtually insoluble, with a catalyst that suits

the purpose. The preparation of the polynmers can, in principle, be carried
out in either of t Woenénwentioni relbtieshtbsa procesi foauthe Bat chwi se

reparation of r sl ' 0 t rQdyci |nto a
Feactor cont ai By opeanrLah, Of RolRkktBHe Horvherd, 1.4 BV
t enper ature anGa @Bs@P@OXAéepUWheanapromopﬁo@d@(is-nltdaélprr esmmm,
the concentr at ¢emp&finéfe pol yners in the diluent increases and the
viscosity of the s ension_rises. Polynerization is continued until the
vi scosity of the sﬂ%ﬁ%ﬂngﬂ YReTsaEhearbaBhmanaxiAe, WLEE ORg oFoMOneui ng

the process fusléfinioallycunsatudatedcbinpeands, CanNaalicHN p¥liyhdieatthe
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reactor durin
' QSubstantlally alternating arrangement, can be prepared by

contacting the monomers at an elevated temperature and
pressure, in the presence of a diluent in which the
polymers are insoluble or virtually insoluble, with a
catalyst that suits the purpose. The preparation of the
polymers can, in principle, be carried out in either of
two manners, viz. batchwise or continuously.

Batchwise preparation of the polymers is carried out
by introducing catélyst into a reactor containing diluent
and monomers and which is at the desired temperature and
pressure. As polymerization proceeds, the pressure
drobs, the concentration of the polymers in the diluent
increases and the viscosity of the suspension rises.
Polymerization is continued until the viscosity of the
suspension has reached such a high value that continuing
the process further would create difficulties in

. connection with heat removal. 1In principle; the only
parameter which remains constant in batchwise polymer
preparation is the temperature. A variant of batchwise
polymer preparation is semi~batchwise preparation in
which besides the temperature also the pressure is kept
constant by adding monomers to the reactor during the




=2- potynerization. I n continuous polynmer preparation, a diluent,
manoners and catal yst are continuously added to a reactor containing
nononers and a certain volunme of the diluent and which is at the desired
tenperature and pressure, and a pol ynmer suspension is continuously

wi thdrawn fromit. During the continuous polymer preparation, the
tenperature, the pressure and the quuid'vd?UﬁE in the reactor are kept
substantial |y eismtiza¥ilcy. a start- up period in which the polyner

concentration in the suspension ingreases to the desired_ value, a
stationary state i ST &Qéﬁéd“"%scl?q RRERAL P rﬂe‘?ﬂ;’f‘?%tf" by the

suspensi on w t mdnavers and v ttaiasdtorarea ot imsotis 1 ptadded| ty aonshabdr
pol ymer cont ent . cont ai ne er ei [ NQeS t f y
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operation, in contrast wit tc e production, s char erize a
the reaction péﬁéﬁEPE}erﬁéﬁﬁﬁ¥rﬁfgﬁiﬁﬁﬁﬂﬁﬂiﬁ|iP4§ﬁﬁﬁEnn,i%?%fwﬁiﬁﬁﬁ t-
process i s easupr perioeimwhiohd the polymsr tashdentatdtoie | im. tke nal |y,

t he conti nuous . r f | C o] es | af | I n
properties andstaﬁg)%gl%(?'r(’gl ﬁ'gl\l#g%}s%%r )gggé:}set@n ga'q':ﬁézgzpi‘%)aglja%%fanét tgés%f%%%%(ned
f rom bat chwi sesaggudssi aeached ghdalf ishscharactemizaedntintencalias by t he

pol ymers in quegkl gns'éyanfs%nbwikcmzi Yerolithd | Asctddy INPPIAgNd s@be both
in the preparation ang.in the treatnent, storage, trapnsport and processing
of the polyner§taﬂ§1a ly constant polymer content and the polymers
' _ contained therein having substantially constant
properties.

‘For the preparation of the polymers on an industrial
scale, a continuous process is greatly to be preferred to
batchwise or semi-batchwise production for the following
reasons. In the first place, the continuous process
gives a higher polymer output because the production does
not, as in batchwise preparation, have to be frequently
.interrupted for charging and discharging the reactor.
Since continuous operation, in contrast with batchwise
production, is characterized by all the reaction
parameters remaining substantially constant, a continuous
process is easier to regulate and is more suited to
automation. Finally, the continuous process produces
polymers which exhibit less variation in properties and
therefore have a more constant quality than those
obtained from batchwise production.

One of the most important properties of the polymers
in question is the bulk density. This plays an important
role both in the preparation and in the treatment,
storage, transport and processing of the polymers. As



=3- far as polymer preparation is concerned, the rule of thunb is that the
maxi mum per mi ssi bl e suspensi on concentration, expressed in (kg pol ymer/kg
suspension) x 100, is about one-tenth of the bulk density expressed in
kg/merr]. This nmeans that, in the preparation of a polynmer with a bulk
density of 100 kg/nferr], the maxi mum suspensi on concentration is about
10% whereas in the preparation of a polyr W th a bulk density of 500
kg/nferr], thefamx |a1m@soawwlq:mpmem riag Idtfhd@rreél!)}lttl’ﬁé)%uﬂ'éll S&f means

that a qU|ntupI of, b Si offers the bi | i of, preparing
about five tine g‘uﬁ'}?e iﬁ’taitt 3@’& l%ﬁ ]é?sillrfe ‘é%%‘? | ume: As far
as pol yner treapmsnmxrsaabnasexpneased;1nmﬁﬂgrnpkymbx%kgrqpspensnunbrned
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bul k density cause probl ens 1 n the processing pparatus

bul k density niidfeofeartes (Y@l%ﬁﬁ@t-edAsf (frareﬁfimﬂ@-wre areatrent sSugRier to
meke them suitabl Qlﬁ.@érfih@t,hﬁ"ashrl%@e%ﬁd‘@ﬁyﬂ ﬂwd@mné&ueﬂhé or that

purpose. The MEabgt I g Lo e o R S O °

proceSS|ng as pblymer bulk density. Thus it has been found, for
example, that a polymer with a bulk density of 100 kg/m3
binds approx. 5 kg diluent or washing liquid per kg,
whereas that quantity is only about 0.25 kg for a polymer
with a bulk density of 500 kg/m3. This is naturally of
great importance on account of the quantity of liquid
that must be used in washing the polymers and must be
removed when the polymers are dried. As far as transport
and storage are concerned, the rule is that the higher
the polymers' bulk density, the more attractive the flow
behaviour they will have and the less space they will
occupy. As far as the processing of the polymers into
shaped objects is concerned, it is often the case that
polymers with low bulk density cause problems in the
processing apparatus. Polymers with low bulk density
must often be compacted, for example by extrusion, in
order to make them suitable for further processing in the
equipment usual for that purpose. The higher the
polymers' bulk density, the less need there will be for
prior treatment of the material, which will be suitable
for further processing as it is.



=4- It will be clear fromthe above that for the preparation of the
pal yners in question, interest is primarily directed at a continuous
process and further at such a process in which polynmers with a high bul k

density are obtained. As stated above, in the continuous preparation of
the present polymers the stationary period is preceded by a start-up
period. In contrast wth the stationary‘bé#iod during the start-up period

both the pol ymer cggt ﬁfilﬂ.lobet &aea&sm heaRthoiviee thigtk fgnsidey of the
prepared pol yners increas i cagnt has .carried out extensive

research i nto PHEP 35?‘?&119?‘095 e Poélﬁ&ré H® SUsStEeuATHERIRE start- up
period with a prémardlgchicected bt b gontinueus Procuspeaitd ofurther at

ol den ty oP UFHO8, BR8CERE! LRIRR R HcAImes, Wien B il Wl Heore) O ©
Initially, theareupbtidnedwed in an attenpt to achieve this goal was to add
to a reactor whi ChASOBFQEQQdaBB%mQ'E.ﬁ aRd %h‘&g%ﬁﬁ g‘é%%at‘i:taﬁér?@ierﬂié”e

and. pressure sel ected he staflonary perio nonomner s
catal yst and dPF88RRF RPLNTMEKS theasfEationard R%ﬁpdféédnr&@% ile:!

val UeSt cor Ir esps_?ﬁragupn F)tbribﬂstetho&t@ﬂtt&ﬁrstt A th a%llieo%%rabtﬂﬁfdt ger sy, v
i sappoi i1 nb. SAFERBuBHeaPERr s PaPRrLod: POt aTe: ROLE T SHREnE Of

- stationary statkecsuspehsivnaahddthehbuakt dbhs&dtybbfamwiir@ﬁaﬁmi yner
content of thepgfﬁﬁgggigﬂcgggg?arged fromthe reactor, and a constant bul k

density of th nmers present therein, both the suspension concentration
and the bul k den5| bewépﬁllgantAhaenpasrnedlnptoeateh81getmaﬁaardh/1nto
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used renni ned unsuccessful . Alth g s ensi on concentrati on
coul d be achi eYRdPFRLP |§1§Bya YHSWbEPkaG A§Vﬂygo¢h§h@19h95t possible

suspension concentration during the stationary period, as
well as the highest possible bulk density of the polymers
prepared during the stationary period. 1Initially, the
route followed in an attempt to achieve this goal was to
add to a reactor which contained monomers and diluent and
was at a temperature and pressure selected for the
stationary period the feed streams (monomers, catalyst
and diluent) with the catalyst and diluent feed rates
having values corresponding with those chosen for the
stationary period (k and v respectively). The results of
this start-up procedure were quite disappointing.
Although after a relatively long start-up period a
stationary state could be reached, characterized by a
constant polymer content of the suspension discharged
from the reactor, and a constant bulk density of the
polymers present therein, both the suspension
concentration and the bulk density were low. Attempts to
improve the situation by application of a considerably
higher catalyst rate than that previously used remained
unsuccessful. Although a higher suspension concentration
could be achieved in this way, the bulk density of the



=5- prepared polyners was very |low. Mreover, the experinents conducted in
tRis way had to be broken off at an early stage at a nonent that the
stationary state had not yet been reached in connection with extrenely high
viscosity of the suspension, so that stirring was no | onger possible.
In . the course of continued research into this subject, a start-up procedure
was recently found that |eads to a statioﬁa?y‘State whi ch is characteri zed

bot h byda h: gh pmnmdh 'q;svorméf@twasigérgngoﬁ.hinbrbbkr&rsﬂglﬁﬁbéy_ of Ehe  oed
prepared polyners. The start-u ocedure, is carrjed out by adding the fee
streams to an%ﬁék?ﬁl%%ﬁéﬁjﬁ?ﬂ uﬁ%ﬁ@nﬁ?sggﬁﬁ H?Vubﬁa gﬂdbﬁhPEﬁ D ot at

t enper at ur e ancampremsly esthgscat f arméentst thatnahg peatddnakfy dmakngh%ﬁe
stationary peri tﬁg% y. Ltion u a he .di | uent
addition rate ﬁggk vgﬁﬁ%éé,ééécaggl%@tcéﬁég??gﬁn?ggghs§§EF8H%&§é§ﬁﬁ®yed at
the start of tHelggesityiwhethedsuspensiensnadl thathahikrindg/ wasandi | uent
addition rate Wifdert SoeE£LAEE. than v and the catalyst  addition rate should

be increased and/or_the diluent addition rate should be reduced during the
start-up period sucit CRuUESR ehccortinged: xeseapcheinta the§ have the

val ues k_and'vsuhﬁgﬁtjV£|ytartfdbCbﬁ@@@&ﬁrefwéberé@éﬁ@iﬁeiéﬁhaﬁﬂhatocﬁdgre
Ater conti nued SRRbAR IR &SP ORUEY o CEERLYEL fAoLAoTABLRR L6 AABOROLR,
just like the few dudly sespéemsibon ooencértrstionaandaai highybalat e which
donsi Ty of ¢ he SYEEARE O L e EHERER polviRoEee 188 SafPovp, PriCedilis.
This start-up &rﬁ)@éﬁ}?j&ecfso‘é%\rbﬁ'e%d‘&ng bbhedfeed streawsftedasresahorto a
reactor contai RiditdIHIHE Morfstie s | aledta flgendi &hai whdtht g fenperature and
pressure Choserl:efm%rerta eurset aatrll n}%:[ ssslg.raet echosen for the stationary
period. If during the stationary period the catalyst
addition rate has a value k and the diluent addition rate
has a value v, a catalyst addition rate should be
employed at the start of the start-up period which is
smaller than k and/or a diluent addition rate which is
greater than v and the catalyst addition rate should be
increased and/or the diluent addition rate should be
reduced during the start-up period such that at the end
of the start-up period they have the values k and v
respectively.

A drawback of the above-described procedure is that
it takes quite a long time before the stationary state is
reached. After continued research a start-up procedure
has now been found which, just like the previously
mentioned one, leads to a stationary state which is
characterized by both a high suspension concentration and
a high bulk density of the prepared polymers, but which
takes substantially less time. This start-up procedure

- is carried out by adding of the feed streams to a reactor
containing monomers and diluent and which is at the
temperature and pressure chosen for the stationary state



=6- and in which a solid material suspended in the diluent is present at

t Re begi nning of the start-up peri od. The present patent application
therefore relates to a process for the preparation of polynmers, in which a)
| i near pol yners of carbon nonoxide with one or nore olefinically

unsat urated conpounds, in which polyners the units originating from carbon
monoxi de and the units originating fromthe6otefinically unsaturated

conmpound(s) OCCi{d i 1h astdst “ééﬂ!iymé‘i:éfiﬁﬁtéﬁgpégdéa iR’ €hRr a&gﬁ%ﬁtbxs

contacting the nononers at el evated tenperature and pressure wt
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present. More |nﬁ§%§i ﬁh qrﬁﬁé&#ﬁiﬁw%ﬁgng t for the application of a
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prepared. For this_ reason, trng c
nonoxi de/ et hendeed streams to a reactor containing monomers and diluent

and which is at the temperature and pressure chosen for
the stationary period, and

d) at the beginning of the start-up period a solid
material suspended in the diluent is present in the
reactor.

In the process of the invention, a solid material
suspended in the diluent should be present in the reactor
at the beginning of the start-up period. Both organic
and inorganic materials can be used for this purpose.
Preferably, a polymer is used, and in particular an
alternating polymer of carbon monoxide with one or more
olefinically unsaturated compounds. For example, in the
preparation of an alternating carbon monoxide/ethene/
propene terpolymer, use can very suitably be made of a
suspension in which an alternating carbon monoxide/ethene
copolymer is present. More in particular, there is
preference for the application of a suspension in which
the polymer is not only alternating, but moreover as
regards the composition substantially corresponds with
the polymer to be prepared. For this reason, in the
preparation of an alternating carbon monoxide/ethene/



-7- propene terpol ymer according to the invention, use is preferably nade
ofv"a suspension in which the polyner is also an alternating carbon

nonoxi de/ et hene/ propene terpolymer. The concentration of the suspension
which is present in the reactor -at the beginning of the start-up period is
preferably at |east 12.5% As regards the catalyst addition rate

enpl oyed during the start-up period, two variants were investigated and
found suitabl e.pEbpére tbepodymeysaceddidingn toathecdnvientiont, udestiantially

constant durin t-uwp.period at. the value.chosen for the
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start-up period, it has substantially the value chosen
for the stationary period.

As stated above, the suspension which according to

the invention should be present in the reactor at the
beginning of the start-up period is preferably a
suspension of an alternating polymer of carbon monoxide
with one or more olefinically unsaturated compounds,
which suspension, moreover, preferably has a con-
centration of at least 12.5%. 1In view of the high
viscosity which such suspensions generally have, their
transport can cause problems. Such transport is
necessary if the suspension is prepared batchwise in a
separate reactor and then has to be transferred to a
reactor in which the continuous preparation is to take
place. Possible problems in the transport of the
suspension will play a greater role as greater quantities
of the suspension have to be transferred to the
continuous reactor, for example if this form of
implementation is chosen in the preparation of the
present polymers on an industrial scale. The above-
mentioned problems can be avoided by carrying out both



-8- the preparation of the pol yner suspension needed for the start-up
peri od and the continuous polyner preparation in the sane reactor. The
preparation of the required polymer suspension can very suitably be carried
out batchwise, with the pol ymeri zati on being continued until the suspension
concentration desired for the start-up periQd is achieved. Preferably, the
sane catalyst is used for the batchw se pFegaFation of the polymer
suspensi on as ithelprepabatiorndbfythéegol gnethguspahsnbausepdei"®or the

' | I b ially th .
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can be used for_the bafchwise preparation of the polyner suspension than
subsequent |y f dPe%HRA bt FThbgee oly%ﬁ?f%¥%55YQthﬁ.sﬁFei§a5P§HSEo$§|bIe to
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the val ue used Finhhe RItchnise Prerarationrafi the Polyras bat chwi se
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material is sus eqded in the diluent before the nbnoners are Contacted with

the catal yst. I WS B MR RALHARY | PIefeIrEds Ehegrabalyst

concentrations which can be used if the same catalyst is
used for batchwise preparation of the polymer suspension
and the continuous polymer preparation, three variants
have been investigated and found suitable. Firstly, a
lower catalyst concentration can be used for the
batchwise preparation of the polymer suspension than
subsequently for the continuous polymer preparation. It
is also possible to use substantially the same catalyst
concentration in both cases. Finally, the catalyst
concentration can very suitably be varied during the
batchwise preparation of the polymer suspension, this
being done such that a catalyst concentration is used at
the beginning of the batchwise polymerization which is
lower than that needed for the continuous polymerization
and that the catalyst concentration is raised during the
batchwise polymerization to the value used for the
continuous polymer preparation. For the batchwise
preparation of the polymer suspension, preferably a small
quantity of solid material is suspended in the diluent
before the monomers are contacted with the catalyst. As
regards the nature of the solid materials eligible for



-9- this purpose, reference is made to the previous remark with regard to
the solid materials which can be present suspended in the di luent at the
begi nning of the start-up period. As was mentioned there, it also applies
to the present case that there is particular preference for an alternating
polymer that, as regards conposition, corregpgnds substantially with the
pol ymer to be prepared batchwise. If in the”batchwi se preparation of the
pol ymer suspensthis yserpessepndeeférensel id mader tal thaspesttdusn refark

[ h eactor a t he
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unsaturgt ed cofRARAL <afe thak thereis Eﬁw’f'f-hﬁlléaiopr@ﬁérﬁﬂé%ﬁprpaiﬂpose

are, inter aHéalﬁérnaﬁﬂﬁy(ﬁ?lyméﬂd§h6t£??§pré%éfdgﬁééhpogﬂtgaﬁztpatent

I t VI | tal.s are u rsto e n
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I ron group net dﬁ@qwrﬁecob’édftlmrimenhxéced:hwfsefprepasauogluenthe cat al ysts
whi ch incl ud r bal t u . Speci a
prle?erleﬂgeul g gi ven tf”gu%&arﬁiuonrga%é: &5‘3 %/f i‘l?nﬁéggfﬁggcat al ysts
that are used SPSRRRAAGdythe cmémnﬁenthe)nc@mtsetaom@ﬁptwel| net al ,
they are i ncorw@eﬁﬁudh tPredaitel Mpithe ofedebdy AP R 1f> %ﬁ?t | 52 tpaf 2

carboxylic aci articular in the formof an acetate on to a
Group VIII net U 56 BSRaration s, preferabie at d@ﬁﬁt% bigand in
which at |east two Igerthat PrycEys oft dile ﬂﬁ}aﬂﬁﬁﬁl,f r@®reatalyst is used

hur-cont a dentate
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- 10 - linear alternating polymers mentloned herelnbefore,
starting from a mixture of carbon monoxide and one or
more olefinically unsaturated compounds. Catalysts that
are suitable for the present purpose are, inter alia,
those which include a Group VIII metal. 1In this patent
application, Group VIII metals are understood to be the
noble metals ruthenium, rhodium, palladium, osmium,
iridium and platinum, as well as the iron group metals
iron, cobalt and nickel. Preference is given to
catalysts which include palladium, nickel or cobalt as
Group VIII metal. Special preference is given to
palladium as the Group VIII metal.  If the catalysts that
are used in the process of the invention comprise a Group
VIII metal, they are incorporated in the catalyst
preferably in the form of a salt of a carboxylic acid, in
particular in the form of an acetate. In addition to a
Group VIII metal, the catalysts preferably include a
dentate ligand in which at least two dentate groups
occur, selected from phosphorus-containing, nitrogen-
containing and sulphur-containing dentate groups, whereby
the dentate ligand can complex with the Group VIII metal.



At hough dentate |igands containing nore than two dentate groups are al so
eliigible for this purpose, such as the tetradentate |igand
1, 8- bi s[ bi s(2- met hoxyphenyl ) phos- phino] -2, 7-bi s[ bi s(2- net hoxyphenyl)

phosphi nonet hyl ] - octane, bidentate |ligands are preferred. Wien a nitrogen
bi dentate ligand is used, preference is given to conpounds of the general
formul a : [err] - 10 - N=C- C=N

wherein X repr ggaiHcugh) dEititeE DI d410d S dodih ©41Pn £0§ L Rb Pé NBhAAT 8RoOHehllEe

atons in the bridge, at |east tW-\(")F'rOI Whlfh are, carbon atons, such

3. 2" bi pyr i di nGEEES BRE LSRR LRI Toh ot IR PYEPAsRe SRCR &8I Bher

gi[ denit ate | :??arthtﬂadérﬁta:ﬁefhtqatﬂtb, &*&Qiswmtm(-?h!‘ebﬁoklyphenylmphoéer mul a
err] S-R- SR erk]s, ' re epresents an tiona Q -

cubet 1 tuted hy@rina i bl 13 RSy pBasnYabRa Rk 1 5: oup

whi ch has at | esftaneso hhialdnrate ohisgands herdrpregfersedh a8hen a nitrogen

1, 2-bis(et hyItIyin)enq._téf'@ d:iissiju -drbiaE?l( &_zé(ﬂ(égi % §%pgﬂetoPreference

e S0)

is given to the use o pﬁgé or us bident I'gan e genéeral formula
(Rl err]) 2P- R- POmpounds afhdihe general fermylaave the neani ngs gi ven

herei nbefore. Further it is preferred tp use sugh phosphorus bidentate

| igands in which RL represents an argpatic hydr ocar bon group havi ng at

| east one al koxy substituent in the rthd\pos tioh relative to the
phosphorus atomto which it is bound.NA aprpatind Nhiwlhetréinexyreprésbhesf or
t he present purpo i_S s -4 S '3% - et h envl )phosphi nolprop A
a nitrogen or g &1 %%l?lra %blijf:de%rﬁlg*il% rznod‘{BF Sccﬁ‘gagﬂpf{yq h@“g%?a(#f/s%@??t %gsms
appl i ed quanti iy thepbarisiaesl \atD 1pasdD twad ofh whikeh catercdrlbon natopss nol

of Group VI mRkRl asVBem saihaanhor; |fent ' F&ﬁg}z @qﬂi d,
applied quantity is preferably -0.5- Zﬁé;négk?n 'plzdr_teq}%:éuf ar f - é’o‘ rrﬂtl)#g%er nol

of Group VI HS€aflts Madey@f iofulphumlidentate dkgand, it is

- 11- preferred to use compounds of the general formula
Rls-R—SRl, wherein R1 represents an optionally polar-

substituted hydrocarbon group and R is a bivalent organic
bridging group which has at least two carbon atoms in the
bridge, such as 1,2-bis(ethylthio) ethane and cis-1,2-
bis(benzylthio) ethene. Preference is given to the use
of phosphorus bidentate ligands of the general formula
(R1)2P—R—P(R1)2, wherein R and Rl have the meanings given
hereinbefore. Further it is preferred to use such
phosphorus bidentate ligands in which Rl represents an
aromatic hydrocarbon group having at least one alkoxy
substituent in the ortho position relative to the
phosphorus atom to which it is bound. A compound which
is very suitable for the present purpose is 1,3- |
bis[bis (2-methoxyphenyl)phosphinolpropane. If a nitrogen
or sulphur bidentate ligand is used in the catalysts, the
applied quantity is preferably 0.5-100 and in particular
1-50 mol per mol of Group VIII metal. When a phosphorus
bidentate ligand is used, the applied quantity is
preferably 0.5-2 and in particular 0.75-1.5 mol per mol
of Group VIII metal. In addition to a Group VIII metal



and a*phosphorus, nitrogen or sul phur bidentate |igand, the catalysts
preferably include an anion of an acid with a pKa of less than 4 and in
particular an anion of an acid with a pKa of |less than 2. The ani on can be
introduced into the catalyst either in the formof a conpound from which
the desired anion splits off or in the formof a mxture of conmpounds from
which the desired anion is formed by interattion. Both mineral acids and

organi ¢ acids and el pnbbbhoaasachdsrw'gbh arpSalphuredddenate 1ExEmd.es of

sui tabl e m ner sul phuri Ci, n C I I &
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acid and hal ogenpKar bcﬁ'xybss dbads 4savd 4o peirtlivuleac @n (amnd ofran ani on
can be incorpoga&adwightge Rgtg#yigs N ¢hids Eor fo %nﬁ.ngﬁﬂlﬁéémﬂd or in

the formof a derrvative't ereo suc as an al kyl or ar ester, an am de,
an i mde, an akRyBepueedainget khecspsnlyst| séttélm,r in the

al kyl i dene di Cabﬂgesuhat Qroiﬁhahaah%hbs dlérsqfx%aafa&mw %%ﬁfltts rbﬂr.hemeaml ysts

in a quantit artlc 50 of, &G o V|

ot o T aner s Fhe EE oht PoRiAEars) it COTPRNBSR FrON, LG e e i

with ? pKa lo:‘ gﬁ$6nt haplfémad b&sdnluerlaml Fm |rmottmendaieedaylstadmimmad dfor
exa e, palla | o) al_l a ed as
GOHB W IIIo netg#aggﬁfﬁoaﬁga %%g Lélﬁ'gtlél néﬁegéa%? Zc(}:’i Sbt e(}flva]ﬁ oup
VI 11 metal - conthani Ag cham;aites od smmlmmneaplbacadia tamaﬁulgphurlc

i ncorporated theggi QngF EFEﬂierErﬁgi iy %ﬁﬁﬁﬂﬁie organic

1, 4- napht hoqui none are suit e qua tity of -qU|none used
preferably ano@fidst 8rs. sudpbopis Acids: such as mrart@d@emsw QRAC G oup

VIIT netal. acfehhdi ﬁaubyenn%a&bb&wdcc@m@sn@dw&ts a3l flaqxdadetic ed
wi th carbon nonoxi.de

t he cess of th venti.on can .he Lo ounds
consi sting excPGifvel 5}/‘& aBégBoﬁaQngeh)}&ﬁ?éé’r? 93:%3291 n the cﬁ?&ﬁ}ﬁﬁs
cont ai n, the form of a carboxylic acid oriﬂn—thezﬁmhM|aﬁ1aC)carbon

and hydrogen, 48F; 95t T9kL® tﬁgE% 5% such as an alkyl or aryl ester, an
' amide, an imide, an anhydride, an ortho-ester, a lactone,

a lactam or an alkylidene dicarboxylate. The anion is
preferably present in the catalysts in a quantity of 1-
100 and in particular 2-50 mol per mol of Group VIII
metal. Apart from application as separate component, the
anion of an acid with a pKa of less than 4 can also be
present in the catalyst because, for example, palladium
trifluoroacetate or palladium para-tosylate was used as
Group VIII metal compound. In order to increase the
activity of the Group VIII metal-containing catalysts, a
1,4-quinone may be additionally incorporated therein.
For that purpose, 1,4-benzoquinone and 1,4-naphthoquinone
are very suitable. The quantity of 1,4-quinone used
preferably amounts to 5-5,000 and in particular 10-
1,000 mol per mol Group VIII metal.

Olefinically unsaturated compounds that can be
polymerized with carbon monoxide by using the process of
the invention can be compounds consisting exclusively of
carbon and hydrogen as well as compounds which contain,



atons.” The process of the invention is preferably applied for the
priepar ati on of polynmers of carbon nonoxide with one or nore olefinically
unsat urat ed hydrocarbons. Exanpl es of suitable hydrocarbon nononers are
et hene, propene, butene-1, hexene-1l, octene-1, styrene, cyclopentene,

nor bor nene and di cycl opent adi ene. The prociif of the inventionis in
particular very suitable for application’i he preparation of copolyners
of carbon nonoxindadaitticat Henecarisbr aind Heyderapen At owe of m@reoheﬁere-of
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particul ar net rrh:eobrocessTlmeE ihee eiysrenft idre isl\/:ﬁ'ﬂtpdll‘tiGuMEfﬁéﬂjbl y cgr ried
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25-150 [err] C gaepd I6F Yarbon! HddAH i i th F@Eltér?é" d %n - .
t enper at ure of 0 13 &éir]C:and a pressure of 5-100 e nolar ratio

of oIeflnlcaII9 Gﬁ&QVU Y@ PEAReRe ve to carbon nonoxide is

preferably 10:1-1: Tﬁeaqﬁamzlltqr ofC Watalyist cbx@051tlo'5h%1ﬁ§m@éd01h%ﬁé now
be illustrated mnth t he

si x exanpl es oPTPRESELR tfaﬁg’c?ué'nﬁ’re%pﬁ Rt d S‘fagar"ﬁoqp]rﬂ)ﬁ'b’ﬁ%le;"et%%ﬁe

copol yner s andPreflesabiynoa dplasttidne/of catalyst composition is used
which comprises 10~7-10~3 and in particular 10-6-10"4 mol
of Group VIII metal per mol of olefinically unsaturated
compound to be polymerized.

The contacting of the monomers with the catalyst is,
in the process of the invention, carried out in the
presence of a diluent in which the polymers are insoluble
or virtually insoluble. Very suitable for this purpose
are lower aliphatic alcohols and in particular methanol.

The process of the invention is preferably carried
out in two or more reactors connected in series. 1If
reactors connected in series are used, preferably not
more than three reactors are used. |

The process of the invention is preferably carried
out 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
olefinically unsaturated compounds relative to carbon
monoxide is preferably 10:1-1:10 and in particular 5:1-
1:5.

The invention will now be illustrated with the aid of



propene terpolyners. The exanples were carried out in a reactor with a
capacity of 150 1. The catal yst conponents were distributed over two
solutions: Solution 1 contained 1000 ng pal |l adium acetate per litre
acetone, 2491 ng 1, 3-bi s[ bi s(2-nmet hoxyphenyl ) phos- phi no] propane and 1067
ng trifluoroacetic acid. Solution 2 contai 3000 ng trifluoroacetic acid
per litre acetone. Unl ess stated other e, the suspension nmass in the
reactor was 70 &ix é&xampleslof thét aochthguopsi prepacattion Wi Cartwi ai ned

d . ' ' [ t d t n.for the
ononer s and Peleg SHPRERSha" B et She D5 bSR AL RIIIEY ",
of an alternatipgopengohenpadyindeset hEhe espuplesr weireh cariniled darsiiny aof
380 kg/nferr] wegg-toHtrQ eae? Cbgggc%ggsé%aisar 1. FeRLOL RIS & 45 bar

Reactor tenperature: /7 [err : i conposi tion: Y on
nonoxi de components were digtyributedhewyer two solutions: 23

{nﬁl "/c]:cp”)pene Trw?ﬁuﬁp@ﬂsioaoﬁa%in'ﬁa 1Peorﬁ§c§aﬁlﬁa§uﬁ0a&|@ta&% ‘plfi'g(%‘trrezero
e following rates were ; nol: . our Sol uti o ;

n1/ hour  Sol uti GRESEOBes n?iﬁi)u?‘gAi'gﬁh-lﬁ@Bf"si ‘F‘%E%&V?ﬁ@?‘y@&%ﬁ‘ of the
suspensi on rEHmphihé]pmmpanerendtDOGMamglﬁrﬁf&aodohbeﬁ&ulhcddnﬁity of the
pol yners cont ai ehn Kk err] . A - hour .28 _t suspensi on
concentration dﬂ?ﬂiﬁr /6%n% %igg?kgéghs#%ytﬁéglé§8°ﬁ§FﬁﬁEr?F? APS un- hour
45 the suspensibktx@®nzesene: on was 22% and

- 14 - the bul k deﬁﬁiidé¥@§t§99dKSéﬁ&f&iée,Aihéugﬁgﬁgﬁfgggtﬂﬁs§aqﬁ algues

were found for the suspension concentration and t ensity.
reactor was 70 kg.

Example 1

Starting up in a reactor which contained monomers and
polymer suspension and in which the feed rates chosen for
the stationary period had been set from the start.

53 kg methanol and 20 kg of an alternating carbon
monoxide/ethene copolymer with a bulk density of
380 kg/m3 were introduced into the reactor.
Reactor pressure: 45 bar
Reactor temperature: 77 °C
Gas phase composition: 23 mol% carbon monoxide

54 mol% ethene
23 mol% propene

The suspension mass in the reactor was 80 kg.
At run-hour zero the following rates were set:
Methanol: 5 kg/hour
Solution 1: 37 ml/hour
Solution 2: 25 ml/hour
At run-hour 14 the polymer content of the suspension
removed from the reactor was 15.5% and the bulk density
of the polymers contained therein was 190 kg/m3.
At run-hour 28 the suspension concentration was 18.5% and
the bulk density was 240 kg/m3.
At run-hour 45 the suspension concentration was 22% and



Exanple 2 Starting up in a reactor which contai ned nononers and pol yner
suspension, initially with a high catalyst feed rate, after which the rate
was reduced to the value chosen for the stationary period. 53 kg

met hanol and 20 kg of an alternating carbon nonoxi de/ et hene copol ymer with
a bulk density of 380 kg/nferr] were introggced into the reactor. Reactor
pressure: 45 bar Reactor tenperature: 77 %]T:Gﬁs phase conposition: 23
nol % car bon norithe dsulk density was 300 kg/m354 Abl tumthene 80 the same

23 mol % propene, T S} i h . <AL T yn-hour
zero the foll oan’%ig}??gatﬁ&%e#%&é‘gﬁfgﬂe%é%?%&%9@."\12%%%%8?%%8}:& Po%q‘éq 100
m / hour Sol uti drhe:bwbk démsifty At run-hour 5 the pol ymer content of the
suspensi on r enaxeay the reactor was 24% and the bul k density of the

pol ymer s contarnedliﬁig%jn was 350 kg/nferr]. At run- hour 5 the feed rates
of solutions 1 and Staising dtRick, 2 (Frackemcwhish reengainedsmanongys avd

sol ution 2. pdlynie-hierddi dHS BAFOEAB1 ¢NwEORCENhIghi 8At¥AYsE2¥eand t he
bul k density was ,300 k erri. ﬁéﬁrun- our 45 tae S nE vghges gere f ound
for the suspendi®drtrc Match the TakepieR bR '%??3. £x5Af ¥ajue
Starting up in cGhosactior vithe hstatienaey penbodr s and pol yner suspensi on

initially wth a hiﬂloﬁ?@eﬁias%%fe&é aé(?’kg?];%_fraﬂmgfpe}:lqgt{ﬁ&ecgggoﬁeduced

to the value chosen Ionary per
- 15 - The MesIopide Aihrng i coppl vrentwith tacbukkicdensiatyt b€ start of

the starting- upglerighIageReeihPrsRicsd DRtshheerbacthLs reactor using a
catal yst concentration which was | ower than that chosen tor the stationary
Reactor pressure: 45 bar

Reactor temperature: 77 °C
Gas phase composition: 23 mol% carbon monoxide

54 mol% ethene

23 mol% propene
The suspension mass in the reactor was 80 kq.
At run-hour zero the following rates were set:
Methanol: 5 kg/hour
Solution 1: 100 ml/hour
Solution 2: 68 ml/hour
At run-hour 5 the polymer content of the suspension
removed from the reactor was 24% and the bulk density of
the polymers contained therein was 350 kg/m3. At run-
hour 5 the feed rates of solutions 1 and 2 were reduced,
the reduction being to 25 ml/hour for solution 2.

At run-hour 10 the suspension concentration was 22%
and the bulk density was 300 kg/m3. At run-hour 45 the
same values were found for the suspension concentration
and the bulk density.

Example 3

Starting up in a reactor which contained monomers and
polymer suspension, initially with a high catalyst feed
rate, after which the rate was reduced to the value
chosen for the stationary period.



peri-od of the continuous part of the polyner preparation. At the

sw t ch-over fromthe batchw se part of the polyner preparation to the
continuous part a high catalyst feed rate was applied, after which this was
reduced to the valued chosen for the stationary period. 50 kg net hanol
and 1 kg of an alternating carbon nonoxi de/ hene/propene terpol ynmer were

I ntroduced into the reactor. Reactor preser 45 bar Reactor tenperature:
78 [err]C Gas phasdﬂumqpmbyménnsuéﬁemsiéncprésenhnmnxtﬂe reactor at the

42 ol % et hene stard %§2t%$ art ng-%ﬁzgegybdbﬂé guce r%#ggg ur zero 211

m of solution WET & |n e reactor.
During the pol9m%¢¢hw&$©nlmh@hp$e@gucbomagsnagnaacatalxst4sonaenmyamdpu ng
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was carried out for 22 hours. At run-hour ymer content of the
suspensi on anoPREP] P 1SheerRkLNRRNR BRI of b etﬁelmﬁynﬁF§Pé6ﬁtt&Pﬁed

therein was 36Qatkg/hg eswitcbi\tovew ﬁ@@m QﬁetBStéhQEQéS 426 S tﬁ@eﬁoqxz%zto
cont i nuous pol

aratjon, : hour raft
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2 were reduced - 16 -
solution 1 and 17 mQ Heumethane) andnl kg of am aliennating cazbenspensi on

concentration m&&éé’l@hﬁé&%%&&?@%éh&%@?%&ﬂé M AEEbdubbd’ YATROUT

80 the sane valﬂss were found foor the suspension concentration and the bul k
density. - e reactor.

Reactor pressure: 45 bar
Reactor temperature: 78 °C
Gas phase composition: 29 mol% carbon monoxide

42 mol% ethene

29 mol% propene
At run-hour zero 211 ml of solution 1 and 282 ml of
solution 2 were introduced into the reactor. During the
polymerization the pressure was maintained at 45 bar by
forcing in a 1:1 carbon monoxide/ethene mixture. The
batchwise polymer preparation was carried out for
22 hours.
At run-hour 18 the polymer content of the suspension
amounted to 21% and the bulk density of the polymers
contained therein was 360 kg/m3.
At run-hour 22 the process was switched over to
continuous polymer preparation.
At run-hour 22 the following feed rates were set:
Methanol: 3.5 kg/hour
Solution 1: 100 ml/hour
Solution 2: 68 ml/hour
At run-hour 25 the suspension concentration was 23% and
the bulk density was 350 kg/m3. At run-hour 25 the feed
rates of solutions 1 and 2 were reduced to 26 ml/hour for



Exanple 4 Starting up in a reactor which contai ned nononers and pol yner
suspensi on and where the catal yst feed rate chosen for the stationary
period was set fromthe beginning. The pol ymer suspension present in the
reactor at the start of the starting-up period had been prepared batchw se
in this reactor using the same catal yst concentration as that chosen for

t he conti nuous pol yner preparation. 50 “met hanol and 0.5 kg of an

al ternating cardglutinioxd detIEnel fHOREnfot espDhiyidsh ere i ntroduced into
the reactor.  Reactqy_ pressure; ‘@ﬁ ar Reactor.te eratU{e:tYS [err]%gas
phase conposi tion: A b fhgiitension concentration was nol %
et hene and the bulk denéitynﬂéépﬂ@@ehg/ﬁ@.rumthnmm-heun 869the of
solution 1 and Zifh Nales Udiid buind SFr | S SSWEEDLILE LRA-LRREL oD
During the pol ymerization the pressure was nain ned at ar by ftorcing
in a 1: 1 carbonsbride du1ldt iensii%ks ure. The bat chwi se pol yner preparation

was carried oUtgdfpilt rours. At run-hour 10 the polymer content of the
suspensi on annunf€6lrv—13@6and the bulk density of the polyners contained

therein was 300 kgSHAGEING AP rifh-snAiR2GPT (rihifh (Gentakred FORORET S aRd; o
continuous pol peIymEre palsdrmdlortandwhexte tife tdetd DYy$OVWESEd f £gEler at €S
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concentration batchwise in this reactor using the same catalyst
' concentration as that chosen for the continuous polymer
preparation.

50 kg methanol and 0.5 kg of an alternating carbon
monoxide/ethene/propene terpolymer were introduced into
the reactor.

Reactor pressure: 45 bar
Reactor temperature: 75 °C
Gas phase composition: 29 mol% carbon monoxide

42 mol% ethene

29 mol% propene
At run-hour zero 369 ml of solution 1 and 244 ml of
solution 2 were introduced into the reactor. During the
polymerization the pressure was maintained at 45 bar by
forcing in a 1:1 carbon monoxide/ethene mixture. The
batchwise polymer preparation was carried out for
14 hours. At run-hour 10 the polymer content of the
suspension amounted to 13% and the bulk density of the
polymers contained therein was 300 kg/m3.
At run-hour 14 the process was switched over to
continuous polymer preparation.
At run-hour 14 the following feed rates were set:
Methanol: 3.5 kg/hour
Solution 1: 26 ml/hour



and the bul k density. Exanple 5 Starting up in a reactor which
cont ai ned nononers and pol yner suspension and where the catal yst feed rate
chosen for the stationary period was set fromthe begi nning. The pol yner
suspension present in the reactor at the start of the starting-up period
had been prepared batchwi se in this reactor ,ﬁSIng t he sane cat al yst
concentration as that chosen for the contT mubus pol ynmer preparation. In the
swi tch-over frodolhkidtat2hwliIempahounf the pol yner preparation to the

and 110 kg bf an ol TurEopTREAE SO0F %D%%gﬁaﬁgi?ﬁsﬁsﬁﬁgesﬁﬁgl B 5B 20t er e
i ntroduced i nt ARdethegeudk. dﬁaabterPSegéﬂrkg/m bar React or tenperature
5 L) o b g St 190 o

33 nol % et hene At ﬁ? hour. zero
2 were introducRAitee bulk dersity wasi A60t ka/B kyﬁﬁrFEﬁth@ﬁrtﬁ@ fhéssur e

was mai ntai ned sdmdSvdhiedywépé CEGEndNfSr ltAeC308BENERBAX cEARCRNRSAR ion

m xture. The baéé(; g%%n% DY E aration was carried out for 22 hours. At
run-hour 18 thé w@i% Cont BRESbEYt he suspension anounted to 18.5% and the
bul k density oL_jggﬂggjyners contai ned therein was 230 kg/n{err] At
run-hour 22 the pr%ﬁﬁ%ﬁ?ﬂ@;1@%‘fﬁh§Qrgggfo£0wﬁfgﬁ J6R¥3iR8 dymonomers gpd.

preparati on.
f ol | owi ng fe&xiPQ&!E@HWﬁQﬁE@QSlm@tﬁm@dwhereBtEekgabamysSofaedonate 6

m /hour Sol ut i Whdkert 84 NekE stat LY perisqmy gnsQEUErag. the oas phase
conposition ma§>chaqgld |n hours to ocar on nonoxl de and 67 nol %
et hene. ng. e polymer suspension present in the reactor

at the start of the starting-up period had been prepared
batchwise in this reactor using the same catalyst
concentration as that chosen for the continuous polymer
preparation. In the switch-over from the batchwise part
of the polymer preparation to the continuous part, the
gas phase composition was changed.

55 kg methanol and 1.0 kg of an alternating carbon
monoxide/ethene/propene terpolymer were introduced into
the reactor.

Reactor pressure: 45 bar
Reactor temperature: 93 °C
Gas phase composition: 67 mol% carbon monoxide

33 mol% ethene
At run-hour zero 93 ml of solution 1 and 124 ml of
solution 2 were introduced into the reactor. During the
polymerization the pressure was maintained at 45 bar by
forcing in a 1:1 carbon monoxide/ethene mixture. The
batchwise polymer preparation was carried out for
22 hours. At run-hour 18 the polymer content of the
suspension amounted to 18.5% and the bulk density of the
polymers contained therein was 230 kg/m3.

At run-hour 22 the process was switched over to
continuous polymer preparation. At run-hour 22 the



At run-hour 26 the suspension concentration was 21% and the bul k density
was 250 kg/mferr]. At run-hour 80 the sane values were found for the
suspensi on concentration and the bul k density. Exanple 6 Starting up in
a reactor which contained nononmers and pol yner suspension and where the
catal yst feed rate chosen for the stationary period was set fromthe

begi nni ng. The pol yner suspension present il® the reactor at the start of
the starting- uffqidiowithdafedd arateeprens Hetchwise in this reactor, the

catal yst conce |.on bei ' Iln the nean tinme to the val ue chosen
for the conti m%éut?}épr}a(;ip'ar a??b%%éﬁ%%é kg nmet hanol and 1.0 kg of an

al ternating cardsgmtiomnd de/@tmbftedyr opene terpol yner were introduced into
the reactor. Reppt@idd eSsurg nimdigt Reactor tenperature: 78 [err]C Gas
phase conposition: 24 nol % carbon nonoxi de 54 nol %
et hene Moreover, from npb@ibpbhethe gam-phase zeenpasitionof

sol ution 1 andwkd dHarifed initd HoZr $e¢S 33\t:ﬁ&w<‘<§£‘rﬂ>&§0méﬁ'8xi8écaﬁ§- _
During the poly, mr]}l}?é%tlcfg? the pressure was naintained at 45 bar by forcing

ina 1:1 carbo feme mixture. At run- hour 11 the pol yrner
content of the susp@dnsiwrrhouécdie suspPérmsibn heomtdkt tlethbon Yweé 21

ol ynmers cont ai he] v/ ]
PO 0N P ek My MR lra/mdy A mmchous 89 Bhe
wer e introducefame yalnes sgneorfound rior theirsudpernsiqnl gomcexntna ehodn of

the suspensi on a3 WHLHIIX %A, t he bul k density of the polyners
cont ai ned therEin Eﬁs 250 kg/nferr]. At run-hour 22 the process was .

swi tched over ous pol yner preparation. At run-hour 22 the
followi ng feed rat stasyitigsS®¥p in a reactor which contained monomers and

polymer suspension and where the catalyst feed rate
chosen for the stationary period was set from the
beginning. The polymer suspension present in the reactor
at the start of the starting-up period had been prepared
batchwise in this reactor, the catalyst concentration
being raised in the mean time to the value chosen for the
continuous preparation.

48 kg methanol and 1.0 kg of an alternating carbon
monoxide/ethene/propene terpolymer were introduced into
the reactor.

Reactor pressure: 45 bar -
Reactor temperature: 78 °C
Gas phase composition: 24 mol% carbon monoxide

54 mol% ethene

20 mol% propene
At run-hour zero 127 ml of solution 1 and 169 ml of
solution 2 were introduced into the reactor. During the
polymerization the pressure was maintained at 45 bar by
forcing in a 1:1 carbon monoxide/ethene mixture. At run-
hour 11 the polymer content of the suspension amounted to

9.5% and the bulk density of the polymers contained
therein was 170 kg/m3.



Vet harol : 3.5 kg/hour Solution 1: 20 m/hour Solution 2: 14 m/hour

At. run- hour 30 the suspension concentration was 24% and the bul k density
was 280 kg/nferr]. At run-hour 40 the suspension concentration was 25%
and -the bul k density was 280 kg/nferr]. At run-hour 80 the sane val ues were
found for the suspension concentration andlphe bul k density. Exanpl es
1-6 are all according to the invention. hese exanpl es carbon

nonoxi de/ et hene copdd ymer-hoand 1c5arltsdn mio rook | sbel/ et doem el parogh e2@3 trek pof yer s
were prepared i t| r Yhereby a
pol ymer suspens,s:z"og'ﬁ:r?L nmgoreargga%ﬁarsen a]tlﬁé@rﬁe%é;?%éwc?é? d%)ée Inning. In
this way pol ymiotimiliéh @mm@mquntﬁntzamf e k@;w@nﬂono@m@un‘éed to
prepared during dgheygf aéué)rv’umc r&féﬂﬂwfof hené PUIPHOHS BoRESSTedl 2
suspensi on concentration of 25% It was "established by [err] G NWR
anal ysi s that FW@H%%QMN?%ﬂ%ﬁB( kg hene copol ymers prepared according to
example 5 and wtemmmmm/ﬁwwwé i esel t eied | over stor epar ed
according to exanpl.es. 1-4 6 con3|ste of _linear chains in which on the
one hand the uff HHQQH(HR Ho RPERAF Bh the other hand the units
from et hene or Aftr amnetioane Zhdthe cﬁ:ﬂrﬂeomnwrfaﬁ i rates avexe naet ng

arrangenment. | g %_Egypolﬁpqgl&ggi disrthe units fromethene and propene
occurred in a randomy ‘di stTi manner .

- 20 - Solutlon : 20 ml/hour T 1413 SIN
CLAI MS bo1lttaees2f arg fyeygy@par ati on of pol yket one pol yners,
characterized in that ] ]

At run-hour 30 the suspension concentration was 24%
and the bulk density was 280 kg/m3.

At run-hour 40 the suspension concentration was 25%
and the bulk dénsity was 280 kg/m3. At run-hour 80 the
same values were found for the suspension concentration
and the bulk density.

Examples 1-6 are all according to the invention. 1In

these examples carbon monoxide/ethene copolymers and
carbon monoxide/ethene/propene terpolymers were prepared
in continuous manner using a starting-up procedure
whereby a polymer suspension was already present in the
reactor at the beginning. In this way polymers with a
bulk density of 250-300 kg/m3 could be prepared during
the stationary period of the continuous process at a
suspension concentration of 20-25%.

It was established by 13c-NMR analysis that the
carbon monoxide/ethene copolymers prepared according to
example 5 and the carbon monoxide/ethene/propene
terpolymers prepared according to examples 1-4 and 6
consisted of linear chains in which on the one hand the
units from carbon monoxide and on the other hand the
units from ethene or from ethene and propene occurred in
an alternating arrangement. In the terpolymer chains the
units from ethene and propene occurred in a randomly
distributed manner.



a) i near pol ymers of -carbon nonoxide with one or nore olefinically
unsat ur at ed compounds, in which polymers the units originating from carbon
nonoxi de and the units originating fromthe ol efinically unsaturated
conmpound(s) occur in a substantially alternating order, are prepared by
contacting the nononers at el evated tenpgré%ute and pressure, in the
presence of a diluent in which the polyner§~are insoluble or virtually

i nsoluble, with a suitable catalyst, b) the preparation is carri 8418uSIN
continuously, c) the start-up procedure is carried out by adding the feed
streans into a reactor containing nononers and diluent and which is at the
tenperature and pressure chosen for tHe stAtI Mal8y period, and d) a solid
mat eri al suspended in the diluent is present in the reactor at the

begi nni ng of the start-up period. 2. Process according to claiml1,
characterized iln t F&cqess fo5 dFhammperarathian of RO g‘s%@qrmmlmetﬁe

start-up per|o@uaiaaﬁggﬂﬁedrlﬂtﬁhg@actor suspended in the diluent is an

al ternating pol of carbqn nonoxi de wi.th one or efinicall

nsat urat o boffoukidest HRLYmAS Rl Gk SRR Pngxd 1“”0’?01‘2?1"%h%?a‘8 % zed
in that the conderfumtcadrlyomnmtmmmi\&:mapoundéye :treammhapoljmebsgthei ng
of the start-u s E@ﬁ; ing to
any of clains _ng%sj (tzt)(%r er| zegtdcf%tnf h a°u‘%|%‘h°§‘ 1de ,?&eﬁ? ﬁgﬁi}%gperl od

t he catal yst f@é'GGrI@taetlm’ Kgem mmﬁmuqﬁtmg@mtmmate@ gempeusd éskn

for the Stat'OﬁébhrpQH‘Hjsubstantlal%¥ alternatlng order, are fé%aréd
Pr ocess accordhng to a%&ﬁpf clai ns , characterized In that a

begi nni ng of t % sy menomens, At relavatad taRerayed apdch is
hi gher than thpresbore) fior thee prieddntaof REMdiNhetit ihathidh sthéte is
reduced during start .peri such that, at. .the en f. the start up
beriod it has BRAYRERA 2, ARSI, G GO TR LY ra Uit iy Her &

suitable catalyst,

b) the preparation is carried out continuously,

c) the start-up procedure is carried out by adding the

feed streams into a reactor containing monomers and
diluent and which is at the temperature and pressure
chosen for the stationary period, and

d) a solid material suspended in the diluent is present
in the reactor at the beginning of the start-up period.
2. Process according to claim 1, characterized in that
the solid material which at the beginning of the start-up
period is present in the reactor suspended in the diluent
is an alternating polymer of carbon monoxide with one or
more olefinically unsaturated compounds.

3. Process according to claim 1 or 2, characterized in
that the concentration of the suspension in the reactor
at the beginning of the start-up period amounts to at
least 12.5%.

4. Process according to any of claims 1-3, characterized
in that during the whole start-up period the catalyst
feed rate is kept substantially constant at the value
chosen for the stationary period.
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6. Rrocess according to any of clains 2-5, characterized in that both the
preparation of the polymer suspension needed for the the start-up period
and the continuous pol yner preparation are carried out in the same reactor,
where the preparation of the required polyner suspension is carried out

bat chwi se, and is continued until the sugpeéisi_on concentration required for
the start-up period is reached. 7. Process“according to claim6,
characterized in t Patocdss adadndisey g \arey @f apld ks oh-3Ndechdeactetripadus

pol ymer prepar gtj | [ subs tially the me.tenperature
and pressure, gttr‘#dq{t}s?g{ &tgagslgéne%cﬁ”ﬁi}%sq .ég.ékgo%’:g%%ya‘é%o‘?%?hﬁdt% claim7,
characteri zed icateHatstatfeatk rate tinfemployad ovvich ol lyigheprthanathat a
catal yst Conceﬁﬂbﬁédﬂfdﬁ5ﬁﬂgﬂéﬁﬁ¥idﬁﬁf§uPé%i n&rEﬁh%hEﬂiéof?igeis

conti nuous pol yne reparation _and that” during, the batchw se go mer

pr epar ati on thée@:&’ﬁ%@ﬁ%éﬂq atart1up Resked tanehcthak et ekpeogrd for
t he conti nuous ofolthieers tarapalm iperiod . 1 PGS SSulEa € 4101 § OtRe@Yvaiué! ai ns
6-8, characterized in that .a small, quantity of solid naterial is suspended
in the diluentcﬁgFEWb eﬁhﬁuﬁﬁé%iéhﬁfx; Qdd with the catal yst, so that
t he concentrat ifon @frodesss awenslioy beesant i dleeins %) @liaafdﬂ@téfgtéﬂi ”]9
of the batchw h Oy L) . C C Lng to _any o
clainms 1-9, chg'rﬁa(%'?%ﬁ?g) hl %qﬁiﬁet%ge}%cta]t%a{? y"’sl{ %}g%lt aof\frgm%é)‘%%e%ﬂ?nnet al,
and a dentate Pegaed ifRrnithen the |stant-up pemied ang dilps continuous

- 22 - occur, ebhoymer A5 5 = L hing
dent ate groups9 sgﬁt ﬁ%{ﬁ t he den'lt&g{ geitgdayr%fl%%c?o%p%ﬁvf%%gp%g%gkm I

metal, and opt FBREE FR& PFepRration &f fhedeauined POIAeH FeSReRHEAN,.
11. Process acder dargied owt datohwdisy, omi s kbokdbimbed aeiterl zegei n t hat

It is carried gldtSpieHStl\g?l %ron@ern%rra&algnorrséq%%r}:nee t odr itr}1eS esrt{zfr@t-up period
is reached.
7. Process according to claim 6, characterized in that
the batchwise polymer preparation and the continuous _
polymer preparation are carried out at substantially the
same temperature and pressure, and use the same catalyst.
8. Process according to claim 7, characterized in that
at the start of the batchwise polymer preparation a
catalyst concentration is employed which is lower than
that for the continuous polymer preparation and that
during the batchwise polymer preparation the catalyst
concentration is raised to the value employed for the
continuous polymer preparation.
9. Process according to any of claims 6-8, characterized
in that a small quantity of solid material is suspended
in the diluent before the monomers are contacted with the
catalyst, so that the concentration of the suspension
present in the reactor at the beginning of the batchwise
preparation is at most 5%.
10. Process according to any of claims 1-9, characterized
in that the catalyst contains a Group VIII metal, and a
dentate ligand in which at least two dentate groups

AR
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occur, chosen from phosphorus-, nitrogen- and sulphur-
containing dentate groups, so that the dentate ligand can
complex with the Group VIII metal, and optionally also an
anion of an acid with a pKa of less than 4.
11. Process according to one or more of claims 1-10,
characterized in that it is carried out in two or more
reactors connected in series.

Cl10/T1413FF

* c L M - *



