NVR METHOD OF DETERM NI NG AND REGULATI NG THE
COVPCSI TI ON OF POLYMER M XTURES | N POLYMERI ZATI ON
woOeseyizg2kon The invention relates to a net hodPaf/EP2005/052683
determ ning the conposition of polymer m xtures
conprising defined pol yner conponents of differing
mean nol ar masses Mh and to a jvethod of regulating 10
the conposition of a polymer in a polynerization
reactor in which polyners having differing nmean nol ar
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havi ng a broadened 15 nolar mass distribution, it is
5 traditional to use cascade processes in which polyners
ofbeslirfplief | Ng mean nol ar masses are prepared in a
plurality of polymerization reactors connected in
series. This gives sequentially prepared poly
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CQpR qgmghm Lymers having differing nolar nasses can
be p pare an alternative, a plurality of
catal ysts can be present in a reactor under identica
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In all cases, it is important for the production of an in-specification polymer product that
information as to whether the product has in-specification properties or the required composition

35 s obtained as early as possible during the production process so that intervention to regulate the
process can be carried out prompitly.

The composition of the polymer produced is usually determined by gel permeation
chromatography (GPC). However, this requires a long measurement time and complicated
40



40apparatus, particularly when it is to be conbi ned
Wi th the production process. To shorten the
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times can be used, but this is at the expense of
resolution and therefore | eads, particularly in the
case of m xtures of polyner c onents having simlar
nol ar masses or broad nolar mass distributions, to

poor results. The use of various spectroscopic methods
for determ ning the polynmer properties is also known.
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t he various pol ymer conponents cannot be obtai ned
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process for preparing polyners having defined pol ymer
fractions, in which catal yst m xtures of dlfferlng
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P Thg invention is based on the surprising discovery that the proportions of the polymer
components in polymer mixtures can be determined particularly quickly and simply by means of

"H-NMR spectroscopy.



m xtures conprising defined polynmer conponents of
differing nean nol ar masses M1, which conprises the
woebteps243) recording of at | east one 1H NVR r ebPaxaPrms/052683
curve of the polynmer m xture and (b) calculating the
proportions of the polyner conponents by matching the
nmeasured rel axation curve with, the rel axation curves
of the individual polynmer conmponents. According to the
i nvention, a polymer mxture is any pol yner product
conprising at |east two pol yner conponents. For the
p lihgsesest ipention acqoringlyraydes & methedLf feterpiiingyie composition of polymer
C @iRAPE3BIprising idefingd p&ynsen canaenitd ¢ diffiéring alegimmblar mirsed Vi akich
a [ istribution function of the nolar masses,
hg#@n%%;ﬂtqgegépr%eferred to as the nolar mass distribution
for short. Such a uniformnolar nmass distribution can
5 béa) pr edurdieglf af legst enea HNMR relaxafion cuvsfdf the golyraer seriere and y
uni f orm physi cal and chem cal pol ynerization
candi {i e
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polg r conmponent can be fornmed in one reactor with
ad@rtTof of small anounts of hydrogen and a | ow
nmol ecul ar wei ght pol yner conponent can be prepared in
a Irsthe a3 of reavtir cascavet br raudittbrid reartand, tHeaolywer campenetts cafespond to the
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paraneters, since targeted variation of e physi cal
30 |y 359 peseiBlegfor X PmRle A4 VRS FRSIONUBTSSIENt i s not possi bl e.
The term pol ymer conponent therefore preferably refers
t @, & iPHLUARS, thePbigherRatBn RRAMePsR MBAHE shyle FE2IDS foPExatnple a gas-
S Bﬁé:slefﬂbi&zetdyﬂgg re%t:tor?glli@ \Yaﬁat%f‘? gﬂﬁga'fgﬁ'\ic%lrl‘,oﬁditions in the polymer formation is
available as differing process parameters, since targéted variation of the physical parameters for
35 each polymer component is not possible. The term polymer component therefore preferably refers
to a polymer which has been prepared by means of a specific type of active component in a
polymerization catalyst consisting of a plurality of components. Particular preference is given to
the use of a plurality of catalyst components which are immobilized together on a support.
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pol ymeri zation catal yst consisting of a plurality of
conponents. Particular preference is given to the use
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i mobi li zed together on a support.According to the

i nvention, at |east two polynmer conponents have to be
present in the polynmer mxtureg, but there is in

principle no upper limt to the nunber of pol yner
conmponents. However, the nethod is preferably applied

to polymer m xtures having two, three, four or five
pOPoprding tactberiprantien: 3t leash v BRlgRer COMRosenis Raye jodieTaspr inthe polymer
e Apduey/ b GHeye TE In pihoifld icappéraimit Rghandndege polyrosrioempadénts. However,
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I ent The
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p Ryrshecradrposesid ihk irverdior pysghll conditioehare albintanaiveard exierisive physical
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C 8?}@}'5? P g@gtfﬁ gl resfps?t o tﬂ% I]'Em?cs A See QOIS?UQT I,Propelitlgssfgme polymer
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pol yner sanple are known. These need to be determ ned
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customary met hods, for exanple
The measurement of the 'H-NMR relaxatlon curves can, for the purposes of the invention, be

carried out on the melt or on the solid polymer powder or pelletized polymer, although the degree



the spin echo nethod or the FID (free induction decay)
nmet hod, are equally suitable for the purposes of the

wonresan#32invent i on. The nmeasurenent of the 1H RYREP2005/052683
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rel axati on curves can, for the purposes of the

i nvention, be carried out on the nmelt or on the solid

pol ymer powder or pelletized ol yner, although the
degreeof crystalinity of the solid polymer should
preferably be | ess than 5% The neasurenent is

preferably carried out on the nelt or at a tenperature
offlopysigliniity pfithe sofidepabyet sheulgrpreferably b éishthan %+ The msgsuremant is
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Possi bl e polynmers are in principle all polynmers which
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pol ynmer m xture can be polyners of the sane nononer,
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i nvention Vs@gr@f aAbl'y enpl oyed for determ nin the
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dpéigsttyiecR@tdnponént. t he conposition. The net hod descri bed

is therefore also suitable for, for exanple,

determ nji ng the conposition of I r mxtures .
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p olryewitntheniexatiomguovee nt theindividuabralmebeasiponantshSueh gigtching is carried
MBlt@GiHY Gdneldy 16Bkn MathytR4iB hRMeds; RFPARLI . leaditQuares fit, regularization

p[)ptﬁgrg)h'gm,ﬁeao §m§th&°| ymer conponents are cal cul ated
by natc I'ng t 8 easured rel axati on

It has surprisingly been found that the relaxation curves of the respective components M;(t)
behave additively in proportion to the polymer component m; in the polymer mixture. The simplest
and at the same time preferred method is therefore to make use of the fact that the curve of the
polymer mixture M(t) is made up additively of the respective curves of the polymer components
M(t)



curve with the relaxation curves of the individual

pol ymer conponents. Such matching is carried out using
wgensriakdzy known mat hemati cal net hods, for exarprEP2005/052683

| east squares fit, regularization or the maximm

entropy nethod. It has surprisingly been found that

the relaxation curves of the rgspective conponents

M (t) behave additively in proportion to the polyner

conmponent rrii in the polymer mxture. The sinpl est

and at the sane tine preferred nethod is therefore to

make use of the MHE=Dhyat- MKS: cur vevhe® t=h mol ymer

m xture Mt) is made up additively of therespective
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l e. An advantage is that evaluation is possible
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tirons

r PRSP BT s 6 e RN T AP 1 B Epeion times T of the
20 r ahdividatlipolmer comparients fidt isreissilphe fo calciatg the mﬁsam:thrh @f the polymer

S RloMpshBhtS mf RInPi@tel@bhship"es Tssj of the individual

pol ymer conponents ii, it is possible to calculate the
mass fractions of the polymer c onents nrii fromthe
relationship Inr" = min toT" Fpemgladii-ty of the

cal cul ation of the proportions of the polyner
25C Orrir.paasmto&he éaumm&edfmel masrm&meﬂ& paimér RSmIbRERIS RRjely¥hdependent

aEh sgl'go&eb/eét& o{tﬁ %}? n'lt,er samlﬁ)ﬁa 'F?]Ife It }?élllaesr%f%re ﬁes%{b% apd ? %f%%ak%o garry out
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30 so that deviations between samples are avoided, while fluctuations in the pelletized polymer itself
or on the millimeter scale in the melt do not adversely affect the applicability of the method.

The abovementioned method is particularly useful for the rapid determination of the composition
of the polymer mixture in one or more polymerization reactors.

35
The invention therefore further provides a method of regulating the composition of a polymer
mixture in at least one polymerization reactor in which at least two polymer components having
differing mean molar masses M,, are prepared sequentially or in parallel, which comprises the
steps
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has to be ensured only to such an extent that the

sanple is representative of the polynmer m xture so
woheis/1deei at i ons bet ween sanpl es are avoi ded, WROTIE®2005/052683

fluctuations in the pelletized polyner itself or on

the millinmeter scale in the nelt do not adversely

affect the applicability of t nmet hod. The

abovenenti oned nmethod is particularly useful for the

rapi d determ nation of the conposition of the polynmner

m xture in one or nore polynerization reactors. The

i nventa) on traeardifof et leagtang Si-NYRIelR e qurvigef the Bolysrer mixture and

regul ating the conposition of a polyner mxture in at
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20 péstbattie@oigmenziiitn parametochag apindyenck drghecompesitiph of thé polymer formed.
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entratrons FesSsSures o
r ebibe aqixnse"zaé'em@eﬁwsd?ﬁ tbﬁ]‘éa"?}{s pﬁ'é{'?‘?"l camPeRlEsur es of

nmol ar mass regul ators, etc. The only prerequisite is

25 : Egé C%ﬁ.feg%a{).yesrek&awceme@aﬁ ﬁ\rﬂﬁ&%rsmbla%a%r ih w&.grﬁ@ B8lyrRd?
ST B Piebap R PrlH B TSP hf o Best Kissaop o Bhaners, T3
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diif fnaeptituid, @i kMipts in @ ¥aiirated hydricsrbors wiitthe D&00 8 gas-phase fluidized-
b%?@*ﬁ&or%ram{; Br%feﬁ&)’ # ltrfég:'o %&Qﬁoﬂ‘ié 2dlis BlfefeFrB@ carned out in only one
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30 D SRMBTERIER foartl Naaras PO GTIoT TS P Ay ef G paremgter by
o nteangof @hiklythe pglymegization behevierrof & pataiyst edmpehent mlby infyenced, ideally
C @m@&&&e&ﬁ@oﬁﬁ@mm BRRYsLEbnipbndABIonbib&At Idayt MtP@&Dn@Y tha that of the

I (?éimamm VO, Elsq ak%/ n%nt onponents. The pol ymerization can
be 9 €Yo ie single reactor in the gas phase,

in the I|qU|d nDnoner or
35 The substantial independence of the method of determination on the homogeneity of the sample

makes it possible to use the method directly for determining the composition of the polymer -
powder in a particle-forming process, e.g. in the gas-phase fluidized-bed reactor or a suspension
reactor, without further processing of the polymer powder being necessary. Products from a
solution or high-pressure process can also be employed.
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inan inert liquid, for exanple in a saturated

hydr ocarbon, with the use of a gas-phase fl ui di zedbed
woeeistie#32lbei ng preferred. |f the pol yneri zat i ORCTEP2@S/052683

is preferred, carried out in only one pol ynerization

reactor, the choice of polynerization paraneters is

restricted to paraneters by ns of which the

pol ymeri zati on behavi or of a catal yst conponent can be

i nfluenced, ideally independently of the other

catal yst conponents or else at |east nore strongly

t Fasmaleking & f ppifeerizalion iparemeteican be gastiedoyhpaalytos preferably

S asinatthilyathel paskiniB Ul Ripleneing tstieh avBdt@dT @dtermination in process
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ome usdd. nor e cat al yst conponents, as is described in WO
25 96/ 09328. For the present pur poses, a catal yst

c n rization-a ubst anc

< SRBpary ceof RVt G Rt e it ol B VRBlsB i Smleres.
aclesribidigthe Gemipe ppiavi@pplicaian DRA POGHHR02E6-y ner i zat i on
conditions. It is possible to use, in particular, all

K U\legg?e%eﬁﬁls&ﬁfétagfs an mé& &g‘{pﬁges agf@éstt @o%%t@hﬁ’p%‘yﬁlenzatlon catalysts

Phi 11 cata sts
20 ot KB B 6 SPHTETSPYRA  EUA P 22 mppocyonaderpf rgmpexof
t oneted ef gnaups 4+6 @bthe Periotiie Taklenad theyFlemenfs Mmasaadyslmesta@lﬂnyl system is
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W bt gedfﬂ?g I%I[n ﬁ?nbc%h?)g}en&awﬁqs 5 [n é:nttétg l[gaac? wl%chnn%%r% aplgils?{wotoylﬁ)o ortho-
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The control of one or more catalyst components as a function of the proportions of the polymer

components is particularly simple when the amounts of the catalyst components correlate directly

with the polymer components formed, i.e. there are no interactions between the various catalyst
40



conponents in the sense of the invention. Supported
and unsupported catal yst conponents can be used.

weoandsiiewd2ar |y useful catal ysts are catal ysts cBapPmEP3105/052683
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at least two transition nmetal conpl exes, as descri bed

in the German patent application DE 10 2004 0205256.

An especial ly useful catalyst ,conposition conprises at

| east two different polynerization catal ysts of which

at | east one is a polynerization catalyst based on a
nmonocycl opent adi enyl conplex of a netal of groups 4-6
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| ploparicsaf he pdlgnald.g thetrifeelopicdl pelerionimklieculae of edharkistin properties.

cont i nuously or discontinuously fr om an appar atus for
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termnation o he pol'yner conposition can
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rom eac
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comonomers is/are polymerized under the reaction conditions in the presence of a catalyst
comprising one or more catalyst components, with the polymer mixture formed being taken off
continuously or discontinuously. Here, (a) at least one 'H-NMR relaxation curve of the polymer
mixture is measured, (b) the actual proportions of the polymer components are calculated by
matching the measured relaxation curve with the relaxation curves of the individual polymer



To suppl enment the determ nation of the conposition by

means of 1H NVR spectroscopy, it is also possible to
wonerpanat e ot her met hods of determ nation, ePQI/EQed05/052683

permeati on chromat ography, into.,,., the regulation of

the pol ynerizati on process. The sanme al so applies to

the determ nation of further goperti es of the

pol ynmer, e.g. the Theol ogi cal behavior, nol ecul ar or

mechani stic properties. Finally, the present invention

provides a process for the nmerization of ol efins
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m xture conprising at |east two polynmer conponents is
prepared in at | east one polynerization reactor, the
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10 PHRAGER prefer. ﬁeﬂﬁ’setjfor%mmﬁs of felRvdNDOP @drSiky. NS such as

propene, 1-butene, 1-pentene, 2-nethyl pentene,

1- hexene, 1-heptene and 1-octene as conononers.

PiTeé metborsef determination aredliustraieddeiowith thegisl of an @empleayidoyt e

C gRelti¥BdingZesictddithersto.nexene or 1-butene. The vel ocity

of the reactor gas has to be sufficiently high,

flrstly, to fluidize the m xed bed of finely divided

15 h&¥YARP which is present in the tube and serves as

pol yneri zation zone and, secondly, to renove the heat

OfviRRbs/dTe0 pz)g,wep&n@sﬁea@w a8 BywercTepaRid it 208 81

reaction conditions, the constituents of the react or

gas can be fed directly into the gas-p

7 e cnetiba tas & gk gansibpobuingent (1EPE) PRV ERR VTP AYFragedEplar mass
20 r apof tr32gaietetruindd iy gaipeaneatidneh@metopiaptyf andatpalygispersity Muw/Ma of 3.2.

NEH& Ethohdht H SLEhiGH éb‘ﬁ§|tytphl§etﬂfé?ng WadPEQ HhMdta ridfnbér@erage molar mass
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3? QE%&%? {moﬁ‘?r{d aano&dlsqeﬁ g@[‘ | f;]396 léltéepcggnﬁgn%g{gw eheihyleﬁé
WPEWWHWQG"?@H@FUW“gaS This cooling capacity depends,
firstly, on the pressure of the reactor gas or at

25 ‘Mﬁr&Q ;{ufb Jh?ﬁéapﬁglmmxﬁlﬁ%'oﬂﬂe iwd pbiRér BHp&eits Alahd B $vere produced.

gene ressures of f
D S0ty prstos? e parantons ShePuia phese BB g et ek
particular from1.0 to 3 MPa. In addition, the cooling

C RSl Ya HEEREEHER Pdlyriich MixtupdgTaicivd patynik cddi]:ioﬁéhtst Aénd B was prepared

?h%%%e 2&1&%& Cﬁogﬁelf Jaiﬁgﬁé ﬁ:?ﬁeﬁ?ﬁ’% s§er@@|rs5h% about 30 min)
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30 ¢ é'ﬁ?fé Feflety F%“ss"éﬁ'm’f asiihegpoyrad i E’O??(f° GEFPneant B'FF'Q/tated The precipitate
pveb eepatated offfrommtt@mcétonell HiBationheashed witingeeterteiand thep driediatabout
URBRY anB @l PAfin 4 Vcsunf @REFovek.ef erably being set for
copol ymers of relatively high density and tenperatures
in the lower part of this range preferably being set
f Girstyghpotpmepingelaratipnsquares ofdhe compopegie At § We“ﬁféeaﬁ%f?%%}déo C. For

35 Ofthigiimeériasainplo of the @spektve polyradrecminabaswas Hebted tvet4@iCthnd the

aqel%mﬁes Werk RRbthed 3fRg bY-RIMR BEeBRLEABRRS Mitispe8 g 20 NMR

t here
analyzer) and electronically stored. The relaxation times were calculated from the relaxation

curves in accordance with M(t)= A exp -(t/r)® by a nonlinear least squares fit.
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Exanpl e M xtures of two pol yner conponents A and B
were prepared in each case. The conponent A was a high

wdensieys2pol yet hyl ene (HDPE) havi ng a nunber averagens/052683

10

15

20

nol ar mass Mh of 15 324, determ ned by gel perneation
chr omat ogr aphy, and a pol ydi spersiiy MIMn of 3.2. The
conponent B was high density p@l yet hyl ene ( HDPE)

havi ng a nunber average nol ar mass M of 83 157 g/ nol
and a pol ydi spersity Mv Mnh of 3.6. Thexonponents were
et hyl ene honopol yners in powder form Firstly, purely

p e retedtiop odryasef therpolyrogr enixtusgs wqr@squug@y Tﬁ@qured under identical
C QBARRIGA T5e phopdRtidnof WRIPRIyIREQE iip&énts ivere dblemiingauy p&s&iRiption of

t gﬁdlﬁ)é ‘BB}%W (%'ﬂ% rc9 aﬁ&%ﬁ%?of‘ﬁ%&%ly%ﬁgn\ ?neﬂfétas%ggcngéd&%gle ora

Ize %rrer m xt ure

of
AL o R N ) L e component
diesferdhepunaly ghiysicab mixBires ald S}nO\m iR & lgfefapdrpart of dalhd b and the values for
X YheBHdRodeniSLdnna bh sholiih reRightdaRiBart3@T4ReN). under
reflux. The solution was then poured into ice-cold
acetone and precipitated. The precipitate was
s dparaquistpd dﬁ'f'esff?’dﬁq Rreportigpeef iedolyfrercompenght B the yalgmagenized and
V\ntﬁdho&bgﬁn&l@s@mbsfalfeaﬂbﬂdd! in€il). Abgairistibé krid@0 froporttbny Gdighaf the

'r gfgﬁagtéﬁ%umé#déanﬁbé%\é&%aﬁhé mdthotris YeRFuseii b o%{é\'rﬁ]mng the

AR PR PO SRS, T YRGS [ P AR N et epigtons
r deiween the korgenizediand thapoheaagenizas santptepee He ekgerrab0C and
the rel axation curves were recorded using a 1H NWR

SR&& %Jn?é%@l%s 1 L Hd?r?%p j%%ﬁ&f@é&%?th%p%%ﬁéﬂg& nétek

el ectroni stor axat

c Rrepattion yavefghs ¢file PEPAIRIL B Aidct e e!uen kgpiss Perfifsdraight fine. No
wistghifigelt Jeviatione kejwegntiiiet Homlogenized el thenetipmogenized samglgicersbe
fidhseRf2Q. r el axation curves of the polynmer m xtures were
subsequent |y nmeasured under identical conditions. The
proportions of the polynmer conponents were determn ned

by assunption of additive beh@l8br of the rel axation

curves of the polyner conponents, as described above

off Prapdrtiv-ot®hponent Pnys_icamiﬂureThe cal |cul at edomaogenized mipfure
the (RBPRON T OfienpRY WRIIARBY wiB ¥ [rhd) & %ma@ne%[%bw] T [ms]

A LN

brt 9% Tanl '01, and'tHe valq}gs for 2% 17.6
honogefi zed| satdpl es are&.@hown i1h5t he r@ght - handt-pbart 114

of Tahbippe 1.| Thgowcal cul 6.@d val wss flor i7ge propsydions 7.8
0 the6 pol yper ggomponegf . B in unh geni zegh and 5.1
t he hormgen zed sanples are plofted in Fig. 1 against
the krf8wn pf op®iti on b{P-dwei ght 3 tlhe SBnponentdB. 1t 33
can chemarly beoz:)een t hiab.ot he mzt4hod |902bery usied.al for 24
détermining-the—composttron—of —potymer—mixtures—The

values lie on a straight line. No significant

30 devi ati ons between the honpgeni zed and t he

35

40

unhonogeni zed sanpl e can be observed. The sane applies
to the spin-spin relaxation tines T of the sanples
pl otted agai nst the



proportion by weight nB of the conponent B in Fig. 2.
The values |likewise |lie on a straight line. No

weigFitkexant devi ati ons between t he honogeni zedCama#2008052683
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unhonogeni zed sanpl e can be observed. Table 1
Proportion of B Physical m xture Honpgeni zed mi xture
[% byw.] Sanple nB [% by w . ] T88 [me] Sanple nB [ %
bywt.] SS .rns] 0 01b 0.0 17. 301b 0.0 17.6 20 10b
22.0 11.5 06b 24.1 11.4 40 09b 40.0 8.3 17y 40.3 7.8
60 07b 61.8 5.0 04b 61.2 5.1 80 08b 79.3 3.4 03b 80.7
3.@ime0 02b 100.0 2.4 02b 100.0 2.4Cains 1. A nethod
of determ ning the conposition of polyner m Xt ur es

c anp r %e‘ﬂ’%d gFJekeﬂ%lglRE 91' %Jog?gn@n_gafﬁér% >§’ sdépégﬁsﬁﬁg:’b%%neg ]polymer

at I eﬁ@?poﬂ?\'@s of piffgipg miean mRlak masaesi V@C%@"PFF@S pol ymer

m xture and (b) cal culating the proportions of the

POl YNRY) CREVAREH abiedY ofEBHNMARIakdiEn SRR He @ol&rﬁérﬁ%ﬂ&r& Y
curve with the relaxation curves of the individual

pol ynmer conponents. 2. The nmethod according to claim

1, whédei eplulgingdemprensrtionsef thefpolymer qampgnepts byinatchjngthe measured
t he conpogiakation cire vathRitH rglaetibrz@ies Bf thesifditidual pomercomponents.
met hod of regul ating the conp03|t|on of a polyner

m xture in at | east one neri zation reactor

wii ch TRoPSe aceuditiA é'ﬁ'f‘b - WASTPR ﬂ‘e&P?‘?‘EI”P'h?I "??é’éBP{mﬁHP'ﬁl‘re is the
mas s e soridositiondn p pelymearizatiog eegetemti al [y or in parallel,

whi ch conprises (a) recording of at |east one 1H NVR

ax ?\tnltl %d Sﬁjﬁ%u?at@%th g(ﬁ'n[g)%é rp};g Pﬂ&'{rﬁ(&r H{ﬁur?% ?\%Clg?rsrt) grh er)o{ymenzatlon
by naf‘i?FFP’ri@WF H&W&‘Eﬂ'@ﬂ"qﬂ?l haying ‘F'f?ﬁﬁ'"%iﬂ?%“%r {13s¢eq & are prepared

r el axa¢quemiakylor ingosrathdi, vihive comlises dual pol yner
conponents, (c) fitting at | east one polynerization

paraneter as.a fou ctlon-.f %1 tual ortions and
:Tga Ui r g ddubq (g sor?st one ﬂ r\*l\j relaxa on curvep of 918 legﬁ mlxture

t he I ons yner  co
the polynmer m xture. 4. The net hod accord| ng to any of
t he p(gcechloupting tisd wrsportlmmerpotyha comparedis bgmetthisg the measured

| east  oneobikdVRiAliR R bidkisHiuhes 8fthd iRGvidal ﬁb%@r components,
m xture (a) is carried out on unhonogeni zed pol ynmer

pell ets or on the unhonogeni zed pol ynmer nelt.
(c) fitting at least one polymerization parameter as a function of the actual proportions

and the required proportions of the polymer components in the polymer mixture.

4, The method according to any of the preceding claims, wherein the recording of at least one
"H-NMR relaxation curve of the polymer mixture (a) is carried out on unhomogenized
polymer pellets or on the unhomogenized polymer melit.

5. The method according to any one of the preceding claims, wherein the recording of the
'H-NMR relaxation curve (a) is carried out on the polymer melt.

6. The method according to any of the preceding claims, wherein the molar mass distribution
of the polymer components M, /M, is less than or equal to 10.

7. The method according to any of the preceding claims, wherein the number average molar
masses of the polymer components M, in each case differ by a factor of at least 1.3.



5. The met hod according to any one of the preceding
clains, wherein the recording of the 1H NWVR rel axati on
wounosa243) is carried out on the polynmer nelt. PET/EPR®5/052683
nmet hod according to any of the preceding cl ai s,
wherein the nolar mass distribution of the polymner
conponents MIMn is less than gr equal to 10. 7. The
nmet hod according to any of the preceding cl ai s,
wherei n t he nunber average nol ar masses of the pol ynmer
conponents M in each case differ by a factor of at
| @ast The Betod atpradineetp hayPf e dacedingrlairs, whsreip thetphlgmer components are
pr ecegbyefind. ai ms, wherein the pol ymer conponents are
pol yol efins. 9. The nmethod according to any of the
precedi ng clains, wherein the matching of the neasured
r & axabe Beihod Aogasding tp Ay 9f dhe prceding aisms. Whgreia e gratchigg of the
5 i ndi vimdesatedpalidxatiomrcurye witiothe refaxatiob purves of the indiziduab polynty components
fitti pgistchied®i By fthirdtid RS mMubHs i BERNOSIWER EonsRRBRN & thS
I to tl?a?gr{sﬁ" ationship where M(t) is the relative

rmgneﬁ Bn of the pol ymer m xture as a function of

time, M (t) is the relative magnetization of the

pol ymer conponent i as a fapgLiom, of7,&k) e and nrii is
1ot he mass fraction of the polymér conponent i in the

pol ymer m xture. . The pethod according to apy of

Phe” pPeeBlith o e slie moelFaen 5 he PRRTEAAIGS 81 bion o ime.
measur ed Wdl) dxtie reativemagnetizafiontef thi golyradr gemapanen | aq a fyratjon of time
of the indivighdal polynmer conponents (b) is carried

out by i) _det, 1.1 i N-SHi i ' :

" o N2 T oF L bufhclr B pahd oA R ol rhitre

ii) calculating the mass fraction mof each pol yner

cdfipoiieemnethed astdrdiing thenyna $w pfeceding afaimes, whereifi thelmatgbio pites

CONMPOhRMufedirelD@idhGuivb Wittefle Ffaxhtioh clirddsa he MaRidial bélymer components

, . I n7 )isv\c,fa}r%géeou'[ 8 is the spin-spin relaxation tinme of

t he p&qymsr mx%re, T J is the spin-spin relaxation

time of the polynmer conponent i and nrij is the nmass

20 f ract i)on ddtertnining p@piy-sgEn retaatoo tiee Tssi frannthe Fedaxatioh pures of each
m xture. doymef BénpdRdnfiod according to any of clains 3
to 9, wherein the polynerization reactor is a reactor
cascade having from2 to 5 reactors or a nultizone
react 8r i eplagigfingrihe mess factipn @y of seghpei@ercempenentd ity dedepss
sequent i afrdcliord yn; dfdte\polytiedompa@ats i e fitied ty therélatmhshipn

o5 paraneter. 12. The nethod according to any of clains 3

to 9, wherein only one pol rigation reactor in
y P 1¥%= m, InT*,

i

15

where T* is the spin-spin relaxation time of the polymer mixture,
T, is the spin-spin relaxation time of the polymer component i and
30 m; is the mass fraction of the polymer component i in the polymer mixture.

11. The method according to any of claims 3 to 9, wherein the polymerization reactoris a
reactor cascade having from 2 to 5 reactors or a muiltizone reactor in which the polymer
components are prepared sequentially by varying at least one polymerization parameter.

35

12. The method according to any of claims 3 to 9, wherein only one polymerization reactor in
which the polymer components are prepared in parallel by means of at least two catalyst
components is employed.
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whi ch the pol yner conponents are prepared in parall el
by neans of at |east two catal yst conponents is

wenpisagexds 13. The nmethod according to cl ai m 11PCWEE2@®5M052683
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t he polynerization reactor is a gas-phase

fluidi zed-bed reactor. 14. The nethod according to
claim1l, wherein the polyneri,zation reactor is a
suspensi on reactor. 15. The nethod according to any of
claims 3 to 14, wherein the polynerization paraneter

or paraneters is/are the anmount(s) of at |east one of

t H8 cateanstaad asenndinarie flais 1 ovherein e polanayzationieagtords 3 gag-phase
r eact fdife@bediRbdtort i mMe. 16. The net hod according to any
of claims 2 to 15, wherein the polymer mxture is

t aken_conti nuously or discontinuously fromthe. .
iy B BERAPGREPUIRLP BRI e ¢ PoySETERipY igpgorisysuspension
subj echedor. t 0 t he NVR neasurenent. 17. The net hod
according to any of clainms 2 to 15, wherein the

pqlLy m.xture i.s taken conti usly. or o

e onts TRASAE iy AER 0 R e Whenin B germaapton pramotr o
pol yrB3rameters isfage the AmeyaH$)iotsl legpt ogp ofdhe ?afﬁdyétrqompmta fgddno the
downs palgwenizaibn teéactonpet yhittime.zat i on reactor, nelted if
appropriate and subjected to the NVR neasurenent. 18.

A process for th ol rization of alefins in.at .

 dBet T RetlepiTrd R ehn crER LS. “hsp B pimprdyilrg s teken
accor dintigpopsly ergiscentinuppely frasn the pelynerizafion spagior, mefted K appropriate and
pr oc eswmjcbra td theNpr Imea®Rkdnat. i on of ol efins in which a

pol ymer m xture conprising at |east two pol yner
conponents is prepared in at |east one polynerizatiaq

" 4ot e melprtashardng e apvg AT ¢ Fro WHRIP e POMBRSEAER fsdaken

i Nt heongwloysheer discortinyopsly fsontian apparatue or brgcessingrthe plymer mixture, in
1H NVBarfddRE i S&GARR Ynstaliél dolhtreBh GFERS PolyehiLdtioh Rectérdmelted if

1 Al M onl S LBk PRI EARLIER, 1S carried out in
only one poFynerl&a lon reactor using at |least two
cat al yst conmponents which produce at |east two pol yner

C dBPOA@nicess for the polymerization of olefins in at least one polymerization reactor, wherein a
method according to any of claims 1 to 7 is used.

19. A process for the polymerization of olefins in which a polymer mixture comprising at least
two polymer components is prepared in at least one polymerization reactor, wherein the
ratio of the polymer components in the polymer mixture is determined by means of "H-NMR
spectroscopy.

20. The process according to claim 19, wherein the polymerization is carried out in only one
polymerization reactor using at least two catalyst components which produce at least two
polymer components.



