; fge3eHE<""| 6T/ 4/ 0775/ 000067 Cdor | ess et hyl ene honopol yners and copol yners
‘havi'ng good mechani cal properties Description 5 The present invention

rel ates to odorl ess ethylene honopol yners and copol yners prepared by
(co)polynerle@%}eth ene under high-pressure conditions using an aliphatic
ket one as noP ight regulator, and their use for injection-nolding
applications in the cosnetics, nedical and food sectors. 10 Ethyl ene

honopol yner i i on opol rlzatlon t he hi gh- ssure process is
Goneral 1y knEnarosd aBeas St et 278 PapouEbsm Teying BELP e SR oRRBER Ty o
pressures from 150 to 350 MPa and at tenperatures from 150C to 350C with

mean resi den scthlo{re_.s from30 to 180 seconds (U | mann's Encycl opadi e der

t echni schen e [Ulrnann's Encycl opedia of Industrial Chemstry], 4"
edition, Vol. 19/1980/pp. 169-178). 15 The optical and nechani cal properties
of the regul iR tprgéenytr@aﬁ.onotebé@re %d?legseQﬁﬂ@ﬁé‘thon‘foBElyrﬁé‘r@nﬁ?JdecodBI}mteﬂe' r

nol ar mass, mass di stribution, ree of branching, or the type,
| ength and dPEGP?'PB@V i(¢HPQhmerigiag Bthéi'ﬁ?:‘h ler pigBnpregsiie P@I&‘*t@”%f‘s"t%é%é"i’é?tﬁyl ene

pol ymers resybtbne hsmoRBiI&rASight I@égumrrlérw théiP 03 for inficsreneiging pplibidhs t es or
deconpositio prod cts %&:EO Z tng materials used in the process.

I nitiator an | Y [CEmeHipatand ﬂﬁﬁ’lrsg{’B can | ead, even during pol ynerizati on,
to by products (dlners trimers, ollgoners and ot hers), which give an

T e R L et e

ned|C|ne cos sect t he
pol ynmers not gemdrally kagwn. hgmtotﬁalh%ﬂ@ee brvelceneratesttratituously ahpfegsgtes dram
properties, hud P88 ﬁl|=’§ Qné %? k?npe?a'flﬂeé)ﬁ'&ﬁ 5 ?@@HB%SO@W% Rizhy %ﬁdeﬁéeoﬂﬁésf ies

are affected Inter alia, e choice of reactor, tor exanple autoclave
or tubular r é’&@t@rm !%sqcéi%ewﬂ‘é%s Ef‘%'%?‘&%gﬁfr @Ch’t'??BG’bS’F‘?’ﬁ\?r[Pﬁ’a?’?”&n time
or type 30 amdcyeppesabiadustial CHemGdyp BOE®ICH, VoMol iosd/pp.$690178N0l ar nmass
regul at o 5 To set the suitable nolecul ar weight, substances are used which
are termed mol ecul ar wei ght regul ators, or regulators for short. Each
regul at or haghe optivar andtreechariicat poherties ¢ftensbdtantamddramolymats arb depetiderat es how
O v  Jor HRRLBNGPy B i s 3 lar B Aol TisBHLE! df bRRCALEP ne

C and there

regul ators are 1 ncorporate al ns S conobnone
| ead to addi ttvpenlamgttv,sncf dinteibytion &f thgrbmmbes Pdor anddasie-of heaa elvlene| mlymers

0775/ 000067 vegdit, |ﬁ\c$rftl%§tusmér)l’y ﬂrﬁ’@ﬂteﬁ%ﬂéhé& &ﬁmb@ntnbé’ 8 %%pos‘ﬂi’dﬁ plddldts otvhen
air or oxggenls used dical initiator, |lead to the formation

of det on&Pi n§3yg maé&ﬁ'a'st“ﬁ%q'éf’t?r%m‘@a%%‘?‘%8H§!@’r’ﬂ°’?’d?as§é?9é‘{a§f” FaLeRh&ven n
addi tion, et kilirgiyerzdion,ty dy peaioes etimére, winbaneligbyiels )it og@rs), whidht dhar
frequent I y usggmc, rmdwoodnporgas { regulators which influence nolar nmass are
car bon nonoxi d hydrocar bons, for exanple ethane, propane or
propane. Carbon

Particularly when ethylene polymers are used in medicine, cosmetics or the food sector, it

25 is of importance that the polymers not only have a good balance between mechanical and
optical properties, but are also taste- and odor-neutral.

The polymer properties are affected, inter alia, by the choice of reactor, for example
autoclave or tubular reactor, the temperature, the pressure, the polymerization time or type
30 and concentration of comonomers, initiators or molar mass regulators. To set the suitable
molecular weight, substances are used which are termed molecular weight regulators, or
regulators for short. Each regulator has a characteristic chain transfer constant, which
indicates how effectively a substance acts as chain regulator. In addition, some regulators
are incorporated into the polymer chains as comonomer and there lead to additional

35 functional groups.
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nonoxi de is highly toxic, so that conplex safety neasures are required when

-t i's used. Gaseous regulators such as ethane, propane and propane al so

require strict safety rules. 10 The use of ketones as nol ecul ar wei ght
regul ators in the production of LDPE is already known. EP-A 0 928 797
proposes a pPoS@H8GTavi ng at | east one -&ut ocl ave reactor, using carbonyl
conpounds, for exanple nethyl ethyl ketone or propional dehyde, as

regul ator, using which an LDPE is roduced containing from0.1 to 5% by
wei ght of caﬁﬂﬁqy?”t'ér“é?ﬂ)?gu'iﬁ" E§Eh¥ﬂ ogepoAt d% V@]egcﬁ"o‘ge%‘y%?n B vised as H9GMI ch
et hyl ene honepiehlinidtisr, camyledato }tl'feefﬁafaﬁd'\ ofrde&nhtinglgaﬂraeemmreaorpbmsessoncém

characteri st f the cribed i r
free-radical ,for ?q?tyé?a(??'?s‘ ﬁ ar%ﬁ.‘%'% °re 'P § %agcbte%gérggél'ége%éﬁéth%}eﬁﬁ h&éﬂo e second
reaction zone. Regul at ors whi ch are recomrended are propi onal dehyde or

methyl et gyl fﬂ@&entﬁ el Iaor%@w Gr% |at 'vm&ﬁ r?]égtnmﬁr%s lare &%dﬁ' ned

which is Suita articu roduci ng 'y transparent fine
filnms or resmenefide p’éhkea\guwgroparpw. f%@’@m@@@tb@}? @E%’é’ﬂq Begrogen. ditessur e

pol yneri zati %n&&&qe%@hm{sﬁmgo mt e&ﬁmat ﬁietpmaﬁrrég &8 1é tred wm £ dssd.based
on feeding et hé@ene at at least two dif ferﬁmopg ts 0 r ctor

Recommended PREROUF FRIHIRIONS SUSh 85 Sihdies Prgpanegn 'FS')J"SF*"B?

per oxi des, and recomended regul ators are a nult|pI|C|ty of organlc

conpound ferably. k n for | ket
3. 317, 5030 2’5 é)f Iééton?é % eﬁ\%le{,:%é)r \Aéeﬁ%gg%u%g@%qxe Pl%&l: e'!r’{é oﬁL%is altéa
specific 30 kmmeEatA@ 82437971‘ progosahd ptosessuwwing ft inast goe a@tpclwm rgaqtorr @g\gl at ors,

inter alia, | 18
o 7 g, SN ol 9 080 kgl PGB o g

LDPEs. The r &89 ahish anslRPE & eroqlﬁcﬂ GPrtaiBing femhf tcenoﬁw by &eighe of\farppryls
propane, ethgpgp#ind CO, and for starting the reaction a mxture of various
organi ¢ peroxides is used. However, the use of CO because of its high

t oxi ci ty,15| s a di sadvant age, because the pipes and reactor outlet need to
be speci fi calDEyA $6eg8i96adiiszpaesesproasss apwhioh etGbne hoBdpaIyro&e By be p@pared in

a high-pressure process. A characteristic of the process described is the use of a peroxide
free-radical initiator in the first reaction zone and air in the second reaction zone.
Regulators which are recommended are propionaldehyde or methyl ethyl ketone. A high-

20 molecular-weight polyethylene is obtained which is suitable, in particular, for producing
highly transparent fine films or resistant packaging films.

US 3,334,081 describes a high-pressure polymerization process having an elevated
conversion rate, which is based on feeding ethylene at at least two different points of the
25 reactor. Recommended free-radical initiators are a multiplicity of organic peroxides, and
recommended regulators are a multiplicity of organic compounds, preferably ketones, for

example methyl ethyl ketone.

US 3,317,504 describes a process for preparing polyethylene by means of a specific
30 temperature profile and the use of molecular weight regulators, inter alia, methyl ethyl

ketone.

Rumanian Patent RO 75,587 (priority: 18 April, 1979, from CA 96: 200372s) describes the
preparation of odorless LDPEs. The regulator used is a mixture of methyl vinyl ketone with

35 propane, ethane and CO, and for starting the reaction a mixture of various organic
peroxides is used. However, the use of CO, because of its high toxicity, is a disadvantage,
because the pipes and reactor outlet need to be specifically secured against escape of
Co.



It is an object of the present invention to prepare ethyl ene honopol yners

.and ‘copol yners in a tubular reactor. at high conversion rates, which

pol yners have good organol eptic properties, that is to say are odorl ess and
tastel ess, and at the sane tine have good nmechani cal and opti cal

properties. 97X800886% found that this obdect is achieved by a process
preparing ethyl ene honopol yners and copol yners in a tubular reactor having
two or nore poI nmerization zones at tenperatures from 150C to 350C and
pressures in'th ?‘%\%Bf the B’ﬁ?%@“’?’lﬂm%’dﬁe@f‘é‘? ethyjeieRPmaeyBfrs 28d FoROMMef T |

whi ch conpri ses tutmlaageaoaﬁ amhgarcmsorr eged, athith, pdlvﬂ%rs)ha\img@dld)ga’ﬂolephﬁtl c

ket ones of the f the v

G G5 al kyl  BrpRe i i e sy, rp pacrese g MiiRan i oo, 390 ue e Boast 11 om

the group comeckanicatpndfopticaerofigftiesl kyl such as methyl, ethyl) n-propyl,

i sopropyl ¢ n-butyl, isobutyl, sec- butyI tart-butyl, n-pentyl, isopentyl,
F . :

sec-penty neopentyl 1, 2- dlnethylp yI, i soanyl, n-hexyl, 20 isohexyl,

sec- hexyl, pédYahave faxpg Shab‘hléfoélﬁﬁibﬁ gehgvedy. aprregss gigpgringSthyiene homonpstymers,

n-propyl, i s@Rr§ QRYdlymdts Wty |tubu|a$ qgéﬂtdf' ﬂavﬁ@CwJ%UBb/ |mcﬁ§‘%otyﬁa6ﬁiahbﬂ Ybres™ at

C3- C~z- cycloalk | such as c gﬂyg clobut cy clopent¥ koo cyclohexyl,

cycl oheptyl , ragges yrem 190 a"ey’é sgresn %969%99 (T SLY) fto
cycl ododecyl usipg eiygéleaemn%r I vhih aoBripribes @jhg| 8P mbdlay mass ygligle oyb oarhdre

cycl oheptyl . Pre red regul ators are acetone, nethyl ethyl
ket one tI\%K ,aﬁ%{ t°”°§8bu?{9f"qlﬁ%fo "M BK" or 2-pentanone, and

particularly preferably nethyl ethyl ketone. 30 All of the nolar mass
regul at or can be added to the reaction m xture before entry into the
tubul ar reactor. However, it can also be added together with further
pol ynerization initiator at differentypoints along the tubular reactor.
Usually, from 10 to 200 nol of nol ar ss requl ator are used per netric t
of polyner, preferably from20 to 10Q{nol/netric t. 7 - 4 The
polynmerization is carried out irHaCtubulRy reactor at pressures from500 to
5000 bar, pressures from 1500 to 3500 bar bei ng preferred, and pressures
fron11900 to 3100 bar being particularly preferred. The reaction
tenperatures are above 40C. The reaction tenperature is from 150C to 350C,
preferably fmwbame2QGEritine B3BG, C,a0ychikybor\CaiCadsdycioatk@r |y 5 preferably from 250C
to 320C

15

The variable R' here is selected from the group consisting of

- C,-Ce-alkyl such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,
tert-butyl, n-pentyl, isopentyl, sec-pentyl, neopentyl, 1,2-dimethylpropyl, isoamyl, n-hexyl,

20 isohexyl, sec-hexyl, particularly preferably C,-C,-alkyl such as methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl and tert-butyl;

- Cs-Cio-cycloalkyl such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, cycloundecyl and cyclododecyl; preference
25 is given to cyclopentyl, cyclohexyl and cycloheptyl.

Preferred molar mass regulators are acetone, methyl ethyl ketone “MEK”, methyl isobutyl

ketone “MIBK" or 2-pentanone, and particularly preferably methyl ethyl ketone.

30 Al of the molar mass regulator can be added to the reaction mixture before entry into the
tubular reactor. However, it can also be added together with further polymerization initiator
at different points along the tubular reactor. Usually, from 10 to 200 mol of molar mass

regulator are used per metric t of polymer, preferably from 20 to 100 mol/metric t.



The ratio of length to dianmeter of the.tubular reactor is preferably in the
.ange from 10 000 to 50 000, parti cul arly preferably from15 000 to 35 000.
10 Cenerally, the nean residence tine of the reaction mxture in the

tubul ar reactor is from30 to 300, in particular from60 to 180, seconds.
The tubul ar OZ#M08P6Tan be provided, i m% customary manner, with a cool ed

j acket for renoving the heat of reaction. Preference here is given to a
hot -water ja i n e this can al so ment ed. The

o 1t o uedhS PRVBEEIGR AT AT FrUFUIAL TR SRBT E TorAo0h &0dhas of
sinplici ty, dtessurddizoro X $OEId 3500 dashagasreforred) 2ed prassaetiorh 9 90Mtot 3160 bange

from 1 ¢ o L090ng/eHREALS brolaPOlCI B ERAUNE Sl GRS S5-A0IK, TLERD 0

500 g/ netric ar’l era Ict.
In a preferr wnmdlsrfmm 1500 Gt Sﬁoﬂitlpeﬁferaldm&QmQOWé}eO a$0°Ceersitvetwp@mcelardM ion

zones intg WALGHN ForR IERE 1 ?gyoél onal cold or preheated nmononer and/or cold

or preheated conononer as a esh gas stream upstream of the start of each
reaction zone. Preference is given to from25 two to four sequenti al

reaction zongse rd%6boyieRdth LAdidridler of tHoAGdula# RIaBtoPR ipRderafy inakd RAgdonaiglbdo on of
the initiator._Suitable

rea for dure are, inter alia, tubular
reactors that® %@op?%ﬂ“&g&p\ﬁ}quér%%&ﬁt&?g&fﬂ et points for the initiator
and for feedl ng further amounts of nononer. 30 Reactors as described in US

P ent s 4013220 ke it 6 Al ARGIELHb HBI09ad7 o ReRs 1 v

process reactor has a er tube
di anet er | n ¢@309, m@aﬁmulyﬁrozbﬁietoﬂﬂ@ﬁﬁ@wesl niti ator feed to the t enper at ure
maxi mum conpared with the enlarged tube dianeter in the subsequent cooling
zone (fromthe tenperature maximumto the next initiator feed). As a result
a hi gh converl§f dyPulatreactar AN 85 Aravided; iped gusiamary “BF‘@%’SWI"EacﬁOB‘ﬁd dagketfer

achi eved 0Ve|’rerﬁ$‘ﬁhg' tﬂ@gbé't dHfredchen. IFegisleAde hetdl® gitireldtd N&-wake? Gaket, Myhide used
but al so for copol ynerizati on of ethylene

not only for rization,
with ot hdP rrt?ﬁ%qgg'g?'}/%%d%"rsetgﬁ‘@mﬁ?econdl tion that these 0775/000067 - 5

nononer s copol ynmerize with ethyl ene in a free-radical manner at high

pressure. R fussd! |sta%gtj>r§§8 Car%oxypﬁg@nﬁme%aﬁe Bt simplicity, air.

(i -ethyleni caI y unsaturate acl ds, | articul'ar
mal ef i ¢ aci d,Thp (pxegends gestemarilyt a%%'n'r‘ @meuntg | in der kpge fremj gto reABetye £ &f aci d

and crotonic p@@btﬂyleﬁb‘;ﬁ‘&cm%&'bté?&laﬁl;)’frétﬁ‘%@& woag/rﬁ@tn&B ahPpdricatafPprafYably flonE St er s

5 or anhydri des, l%artl cular nethyl nethacrylate, ethyl nethacryl ate,
n-butyl 8t hzf@ﬁ??%?tgé gfctart-butyl methacryl ate, methyl acrylate, ethyl
acrylate, n-butyl acrylate, 2-ethyl hexyl acrylate, tart-butyl acrylate,

met hacrylic Ef”%%referre% emq;%dl%e&t g%"?&%?' r?%toph%s &tEi‘eag{It\:v% ré‘élﬂé!r%f‘éé lntoa\nl%h

a-ol efins, suc
1- decene. | n asladded emlthnalrgold eremeextydi a\pe@nerpad/pt enld etrnrqhepteépemetwmﬁr es nyI

acetate, can ik §astRam upstream of the start of each reaction zone. Preference is given to from
25 two to four sequential reaction zones, polymerization in each zone being restarted by
addition of the initiator. Suitable reactors for the procedure are, inter alia, tubular reactors
that are provided with a number of inlet points for the initiator and for feeding further
amounts of monomer.

30 Reactors as described in US patents 4,135,044 and 4,175,169 can also be operated using
the inventive process. In this case the tubular reactor has a comparatively smaller tube
diameter in each reaction zone from the initiator feed to the temperature maximum,
compared with the enlarged tube diameter in the subsequent cooling zone (from the
temperature maximum to the next initiator feed). As a result a high conversion rate with

35 relatively small pressure drop can be achieved over the length of the reactor.

The inventive process may be used not only for homopolymerization, but also for

copolymerization of ethylene with other monomers, under the precondition that these



10 conononer. The proportion of conononer or of conononers in the reaction

‘m xture, based on the anpbunt of et hyI ene nononer, can be fromO0.1 to 45% by

wei ght. Particular preference is given to ethylene honopol ynmers. Accordi ng
to the inventive process, ethylene honopol yners and copol ynmers having 15
particul arly O7Z/N0864 e properties can bedprepared. The inventive ethyl ene
honmopol yners have densities from920 to 935 kg/ nB8, preferably from 922 to
930 kg/ nB, and particularly preferably from924 to 927 kg/nB. The nelt flow
i ndex, as spdanPMeE fapolyesize; wih (etieneing g fegprradigg! ARG ¥t Bigh RRRSSHSI yner s
i's from 30 t Exafplgd &Quﬁabns,copayrparzhbusmoaémérsam §6thy|Qm5£nygﬁs;ha:raw03 RITY-

particularly ref rabl fro Thi thin 20 wal | ed
vessel s havi ﬁg ch l?ngg'b%@arl rﬂa'?'ﬁ d; fﬁrgarfcr S?ﬁ’ 0%589'8 El‘? FHE 5B
produced wt mnest’faorytuc aaij arcd ¢rotnnit acigfi-ethylersohily tnsaturatedh@;s to @ yeaebaxyljsresiees ed by

the invengive @Pﬁ&% mpoBF 'I"'g;?‘H{) gﬁa@ﬁ'la‘?et @Wyferﬂ MYWBQ% '-gﬂ (f%@

partlcularly |njec in 25
the cosmetic®r tmtﬁametwmaﬂ%dﬂet@é@?maiﬁ eF’TY] W'P@nnﬁﬂﬂyh@‘w'@?o%lﬁwlbewhat are

produced fromg:hiae, teRURIA hoHatB! Math&Rfic BRTBRRY, Mﬁ%rcsanhf’dﬁ@e 9M¥a§6rﬁ@514h98hd@?t i cal
and nechani cal pro perties. Preference is given to plastic nmo

exanpl e bot t 1288 @-9ipfipF SYChLs RIPRRDE; L-butena, [1PENtERe, fihowene; Looere Nl1n@°g'iﬂ*éﬁ erably
er (()]rg 28? to l%'aemchél ?f:ignyl amd:oaﬁatfemvpa:)rfmmgnt;&bfefablyesnaymé@td@ 3&5?6 esi @steanasfa, |
ESCR, o t | east i n refer artlcu arly
et er abi') aconaiters e PR AnGinRne’ 573 coreactm et Sl Eraff ks, 2 \Yry
good sur f ace bgssl ont thie ambiro ot ethyler@akenosred chh beviromOkisto 46% byhweighdrRadiculgac k
sector (Tetr ve et hyl ene honopol ymers are
particul arl yﬁ%ten *e(?lrtgg%gaﬁ%ﬁor%&\ggﬁﬂsng aids or welded-in closures, and
35 conbi nati ons of the two. The entire pack or carton top side contai n| ng

an integrat ed\c@&r&ﬁg]”t@ tﬁélrh\@htﬁr@ ﬁ}Sce@.é OQHQ% hérRéRolyRfRrd BN@'&EMV&@“G?& *h}ﬂn
honopol yner s wel de |n

Whe
o osur o B0 BEICUR AR BoRertes (40 KecrlBRRes Ae i vpriEe 638%5@8”6‘8‘??%’??{%
during storagavd admsmbmtnmw foab ko S35HginTY pleteyably) front B22 10230 &g cantt pntcalarly n t he
case of the Tetr a ( o) i €. in_co S t with
the plastic. pf‘ﬁ IQ[Jol%r g?ﬁ‘aﬁga&%ﬁgb{rﬁleﬁr@t rgrgll} é‘f”ﬁhlg?ee(’ ggegbgéﬁéggp(%ﬁﬁl gly high
with respect (199° G/2dﬁgah@f thpsa efbylensi petvmershie fomcidaig S0@Hit reint i padiaulardram y
general ly fr @Gttolsﬁ'gﬂ%sf)nn Tyt pamuah,epaemw&n 4B tPEDE/16 mid, ARlsCoerrits| Hint her

field of application for the I nventive et’hyl ene honbpol yners are |lids for
conposi t @0pacieieq ¥asspte ARG Walt bigkragpesid deir2per kB &) to G MY 1@ Resierducett er
alia, for 10 yetspéroinpbticasimekaba [drinks powder], children's drinks powders,
i nstant soups, etc. In this use, although the package contents are not
directly in contact with the plastic |id during storage, since the pack is
usual Iy seal dd aviditidn, she pdiymers prepswed | byrtge firyehtive precess)ity gerticubarrthe ethylenen t he

plastic lid I@n{opmgrg aré BatlELR 2 p,t Qﬁg goeewﬂq%a%n%&ét&m&xn

di sturbin precliselyin a s powders and chi ps
packages.2515 the, cegmeties. spedicahand f??éﬁ??tvfé Biastiananeldegoprapisits, that aregpreduge@d i n

Tanpax tube gRA teahdrtive lethylohé Sofd @y@ér§%vm@@tahmﬁg mﬁdﬁagﬁdlnsecamd no
unpl easant odor shoul d be bef but al so

erce er
orocessi ng ¢ PTREES T EerNES S e .t%a'gst'ctr%ﬁé'ﬂ%lsﬁﬁwéo & BityeRehay o st
hormopol yrer s moduiusifiomvZnoyto ¢00 di/rot, pesteratdptrore 280 aP83A Nes, antheyerarennednts si f i ed
as odorl ess stress cracking resistance, ESCR, of at least 30 min, preferably at least 50 min, and
30 particularly preferably at least 60 min. The moldings produced, in addition, have a very

good surface quality without streaks and flow marks.

In the carton pack sector (TetraPak®, CombiBloc®), the inventive ethylene homopolymers
are particularly suitable for producing pouring aids or welded-in closures, and
35 combinations of the two. The entire pack or carton top side containing an integrated

closure can also be produced from the inventive ethylene homopolymers.



by questioned subjects. This is surprising because both the ketones used
.and, in particular nethyl ethyl ketone,_and dinmers, trinmers and simlar
products have a characteristic and in no way pl easant characteristic odor
25 The organol eptic properties nmay al so be determined instrumentally, for
exanpl e by g&37%M086%t ogr aphy or differdhtial thermal gravimetry, in which
case by separate or sequential neasuring instrunents the anpunt and type of
escapi ng vol atile conmpounds are determ ned. Tests nade teans of testers

are of hi gh YYhgraasitheypueng aigs %W?'Wé?nf%ﬁemnﬁpg'@'@'wﬁ%? NnePiastUtse t he
frequently usthaekstphaents dhfig storage(atimrivapiod sediiag Ryely )thd ﬁ@dade&:optbhtﬁmar s

whi ch have a.characterist] | easa dor. and are suitable after
ext ensi ve pr&g'?sﬁaﬁ%,o}’kf tegrﬁﬁ%‘ﬁ% (F%rionotﬂ%s'zg vemen |gnr¥8 ﬁ%”etas WIlziven after
i ntensi ve t I eiEsiie The weduiterséréani tha maerle) hératare ntprresa@'aimlydt@‘r withasespact kd - be
observed. v, rates
greater t Ran %ﬂgéﬂaﬁ Qt%}%?éctg?? @%86@&%@@ 'r){ %gaéchl et\s/jtla"ggéa[I"‘Tw{lgsli ?‘ht\%bnu on
i s described mgalrgstmﬁglpe@ftaste? - 7 Exanples and conparative exanpl es The

exanpl es and conparati ve exarrpl es were carried out in a tubular reactor
vessel of a length of and a ratio of Ien%th to dianeter of 26 500.
Air was added f%‘hﬁhée'Et?{y?@H‘?t'P?\ f?’hg‘eclﬂm'é%seéﬂ lepd MRV BY R RIS n a
plurality of csinams gabks (Huniiespeditddv ardiact pwka@spr&saumeanﬂtemdatfor t he
inlet points o reacto react ree |nt e
ol yrrer s 21 ; SRt e KA Bt SRFRH, cpis s Prvdsfe il b Bl o cure
The resul t antuspdithorgh them packegeacantents arﬁ nat diestoimerytactvdthkneo piasticeidrearing r om
unreact ed et hyj ene and, t k id QWalfPL&fsy \9@1 W'aﬂlmnu ghﬂﬂ'ﬂaﬁ ds"antOkygen

separ ators downstream o e reactor and I schar ge rocessed via an
extruder and bgrrighuthen dfe PRl éﬂn@@ﬁ.yweh@lqa,sxarﬁmdprf SeR9rdeiveq ap|exremely y of

stages and r efEuirsiNg, ptR@oll h thé18asd EEHilBRN'S dFktks Pbwlidi€ akddRis DaSAESs. The details
can be taken from U | nmans Encycl opadi e der techni schen Chenme [U | mans

Encycl opddi a of Industrial Chenmistry], Volume 19, pp.169 178 (1980). 15 The
properties ofintdtiohetha livartive pmbrlgnmhanoperymedeareusa'dnuemammaixngpetdwnda(dré. @wi ng

Lomporat ure OF® 0B Sbn o ek orkned A uidaln Bt rBYFBe pifban, 0, | 5o

1133, and the density as specified by 1SO 1183. The polyners were used in a

cust onmary anq\ldfﬂﬁ]y"ﬁef%nﬁlﬁralslé th&r&%&@ngmg%tmagncsm&@& HBeRLARESthYBhEN Wer e
studied by testers for odor and taste
0  homopolymers exhibit very good organoleptlc properties. They are classified as odorless
by questioned subjects. This is surprising because both the ketones used and, in particular
methy! ethyl ketone, and dimers, trimers and similar products have a characteristic and in

no way pleasant characteristic odor.

25 The organoleptic properties may also be determined instrumentally, for example by gas
chromatography or differential thermal gravimetry, in which case by separate or sequential
measuring instruments the amount and type of escaping volatile compounds are
determined. Tests made by teams of testers are of high significance.

30 The invention was also surprising because the frequently used aldehydes, for example
propionaldehyde, lead to polymers which have a characteristic unpleasant odor and are
suitable, only after extensive processing, as component for the abovementioned uses.
Even after intensive treatment with steam, a weak, but unpleasant odor may still be
observed. In addition, by means of the inventive process, conversion rates greater than

35  25%, typically even > 30%, can be achieved.

The invention is described by examples.



25 Abbreviations used: MEK: nethyl ethyl ketone, PA: propional dehyde, PE:
.pol yethyl ene. Table 1: Polynerizati.on conditions of exanples 1 - 4 and
conparative exanples V1 - V4. onsi oooos7 - 8 No. Regul at or
(material)lnitiator typeYield [kg/h]Regulator[t PE/ h]Density[g/c nB] Ml

[.g/ cnB8] 1VEKAPF73(POBYE710. 9256382 MVEKAI r 19.°82. 00. 9260413NVEKAI r 22. 72. 20. 9261454A
cetoneAir31. 42. 00. 925544V1PAAI r 8. 42. 10. 925741V2PAPer oxi de8. 51. 90. 925952V3PA
Per oxi de8. 22E00 257 8V4|VE Per oxi qe20 52.00. 926045 Organol eptic testing of
t he pol yner s 5% POTﬂaéaHSIGW% fromthe above listed exanples 1 to 4
and V1 to VAThd barpephe sonpsrative axdmpesosee taded aut tinvotubwlaupartavessesdfer s.

Tester Leam bngRupbafindh 3 PRAIANSaMhLECY L6RE6 1 CisHaodd BIv Ainkest er

team 2 consi ersons out 0 taste test
pr of essi onal Inthe CN@PW%PT i 295 AAd cm@sspwneaardwawwbﬂwﬁ iRythe eespealive leacﬂf’@r y

good, 2: Qoogyesé’ure&ﬂifé@foﬂﬁéiﬁfeﬁonrﬂsof@m%rﬁeaoﬁr deficient) and is given in
Table 2. 10 Table 2: Organol eptic Testing 0775/ 000067 - 9 Sanpl eTester

team 1Tester team 2l nitiator usedRegul at or
usedll. 52Ai r WrReal ofrdadtibicteibhidy in MelobRmebAitiorass emeve3ranithb rdadlitaddikiareoxi dePA

V344Pper oxi de?@é“é”%@% gfr(éuquEe resultant polymer was separated in a customary and known
manner from unreacted ethylene and other low-molecular-weight compounds in
10  separators downstream of the reactor and discharged and processed via an extruder and
granulator. Unreacted ethylene is purified in a plurality of stages and recirculated to the
suction side of the compressors. The details can be taken from Ullmans Encyclopadie der
technischen Chemie [Ullmans Encyclopedia of Industrial Chemistry], Volume 19, pp.169-
178 (1980).
15
The properties of the resultant polymers were determined using the following methods and

may be taken from table 1:

The melt flow index (MFI) at a temperature of 190°C and a pressing force of 2.16 kg as
20 specified by 1ISO 1133, and the density as specified by 1SO 1183.

The polymers were used in a customary and known manner to produce injection-molded

specimens which were studied by testers for odor and taste.
25  Abbreviations used: MEK: methyl ethyl ketone, PA: propionaldehyde, PE: polyethylene.

Table 1: Polymerization conditions of examples 1 - 4 and comparative examples V1 — V4.
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using, as nolar nmass regulator, one or nore aliphatic ketones of the
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ca] ca] ca] ca] ¢a] ca] ¢a] ca] ca] cq] ca] ca] ca] ¢a] ca] c" a\ hOa@
Ssfl10%& ()-MIsf!109%& ()-M*Y "110%q&] ()- 10%& ()-10%& {)-109%& [)-Q!]
ZX6! X-1 109&' (VY1 PA Air 8.4 2.1 0.9257 41
PN(!109& () - X(!'109& () - FoavLgy& ()-!1 L} 10%& ()1 !@! 109%&{ ()-"
| bC! X- &10% & (%- 109z & ()-Y10%& () -

\ PA Peroxide 8.5 1.9 0.9259 52

v3 PA Peroxide 8.2 2.0 0.9257 48

V4 MEK Peroxide 20.5 2.0 0.9260 45

Organoleptic testing of the polymers

To test the polymers from the above listed examples 1 to 4 and V1 to V4, the samples

were each presented to two groups of testers. Tester team 1 consisted of 23 persons

without particular training. Tester team 2 consisted of 12 persons who carry out odor and

taste tests professionaily. The rating was made in each case using scores (1: very good,

2: good, 3: satisfactory, 4: adequate, 5: deficient) and is given in Table 2.

10

Table 2: Organoleptic Testing
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3 1 1 Air MEK
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V4 3 3 Peroxide MEK
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1.

A process for preparing ethylene homopolymers and copolymers in a tubular
reactor having two or more polymerization zones at temperatures from 150°C to
350°C and pressures in the range from 500 to 5000 bar, using oxygen as initiator,
which comprises using, as molar mass regulator, one or more aliphatic ketones of
the formula |,

O

P |

HC™ R

where the variable R is a C4-Cg-alkyl or C3-C,o-cycloalkyl.

A process as claimed in claim 1, wherein the molar mass regulator is methyl ethyl
ketone.

An ethylene homopolymer and copolymer obtainable by a process as claimed in
claims 1 or 2.

An ethylene homopolymer as claimed in claim 3 having a density from 820 to 935
kg/m® and a melt flow index as specified in DIN 53735 (190°C/2.16 kg) from 30 to
50 g/10 min.

An ethylene homopolymer as claimed in claim 4 which is odorless.

The use of the ethylene homopolymer and copolymer as claimed in any of claims
3 to 5 for producing injection-molded products in the cosmetics, medical and food
sectors.

The use of the ethylene homopolymer and copolymer as claimed in any of claims
3 to 5 for producing injection-molded products selected from the group consisting
of pouring aids, welded-in closures, packaging top sides having an integrated

closure, lids for composite packs, or Tampax tube applicators.

An injection-molded product in the cosmetics, medical or food sector comprising
ethylene homopolymers or copolymers as claimed in any of claims 3 to 5.

X 1 1098 () -
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