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~ooyl ~" +W CONTI NUOUS DOSI NG OF VERY FAST | NI TI ATORS DURI NG AR 64 T! ON
REACTI ONS 5 The present invention relates to a process to polynerize Oone or
nor e nononaOsioh2z4freans of one or nore organi ¢ peroxi des beiRGJ/ERIEEI28 0 t he

pol ymeri zation m xture at the reaction tenperature. Such a pracesgéils known
fromDE-OS-1 570 963. Herein it is taught to dose an initiator, optionally

m xed with a solvent, to the conposi t}on bei ng polynerized via a stream of

wat er. The organi c peroxides that are exenplified in this patent

application_ar ydi ates_an tyl - | o -sul fonyl - oxi de
(ACSP) . The@sgrﬁ\ﬁz‘égg atgééﬁgéper(zfurglﬁ\?54§p‘%ﬁe H‘iﬁﬁTé of URH\%

per oxydi car @49@? e to vary fromabout 3.5 to 4.5 hours,
dependi ng oﬁéﬁﬁﬁgﬁéﬁt\vpe 0 pcgpoxydi carbonate used. This process of DE-OS-1
570 963 was found to solve a nunber of problens in the industry. However,

the process still suffers frominsufficient control of the heat peak of the
pol yner i5zat Thmpriesaritinantion retates tajalpseeessHarmalymenze one ®r enoreron@a@sSor, 20

th initiat ffici . high. i dual i I |s_in th
DT e it L
undesira [ r is known to lead, infer alia) to
undesi red ?ﬁnkﬁ!rgfgg%irﬁé%@ tr%@%r{.gmﬁéhi gh residual peroxide concentration)

especially of ACSP, is considered to correlate with a poor thernal
stability of the resin containing it, which in turn is 25 associated with a

di scol our at Pegh aregess ieknewndmmRE el 1883 sHatein Ads daughide wWose an

Ep. A0 b 2Reh alPheBLEH ARy 2 et Pine RS R it Bhb FErae Moyt e
pol ymeri zat § Giireafi08f Watdh. MfHeC brddrRs pefoXi@sd teat bRY dxBmplaéd ih WAk pateso
subsequently generated are reported. 12 MAR 2003 WD 001 17245 2

PCTI EP99106a@dicatinn carer eperoxydicatbonatase| ands acetyhcyedahexyesienyiheraxide t hese

probl ens haye rgely been sqlved. Mre parti tly e f.ound that by
el ecting ' HES b oY oA sadp bt ok teaPamiien of dhbe: T g STaPPrEdHe . i (
'S Possi bl e bt 84ROl REEWR 8 VAR F5iAGH0RR 318 £.5! Rfurl dnefiling on
polynmerization is virtually constant dver ~5 time, allow ng optinum reactor
space-tiisre thedypk of parexydiedrbonateniseder oxi de usage, resulting in high

pol ymer yields on the initiator, very |low residual peroxide levels in the
resin after polynerization, low fish-eye levels in the resin, and | ow
react or fouly olCH , [ ' Fprels b .
properties gh@%%%%i%ﬂ%@??ﬁv%ﬂs%@ %\%E(gfdne 19&éﬁgl%ﬁ@ﬁgﬁégfbﬁpﬁg%ﬂ on
tinme could B iAb@theRBdever it PRIECRE QER 8afferS fRIMIRQIfREEAtesbNtl bftAk heat
essentially all of the organic peroxide used in the polynmerization process
has a hal f Ppakeofthepolyresization reactionoa fielgteddess Harpepijmal yseefitoe reactor,

t .. Thi |l f L. ..Qf . pol i [ - at

P T PO SPOHAL nERT Y b W A TBECRA
dosi ng rat epratfiicke, éﬂpé@iaﬂ)'eéﬂiﬂé Pérokydidarbofbteti ahd/orithé @8 bf vhiundesivatigvel s
of residual peroxide and 1ow fish-eyes. The process according to the

i nventi on i initiaterlikei ACSI® Mhichuist isbwrotqleld nisrerzafiaxte ondesirgddisihv exesdoripe i si ng
vinyl chloride onmer (VCM.. Preferabl .the 20 proce cording,to,the
vent Lon | iR DeTES R hards FoRAsitRorre R bt o ACSES A RS

| east 50% b i ; /, M%Vl Lot of .
Conononer s \i{%gﬁ%g% Wb'gqév e rgﬁee 0 S%@ﬁgggx%ntﬁgﬁh%ré&ghgh!cﬁc uge s
vinyl i depe abauiatde) withnyd disetlaurstioat hofl dne, resinpypene)fudbery | processirge,

styrene, and . . . ) .
Accordingly, a different process not suffering from these drawbacks is desired.

Similarly, EP-A-0 096 365 discloses how a peroxide is added in three parts
during the polymerization. Again, difficulties in controlling the heat that is

30 subsequently generated are reported.
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25 (neth)acryiates. Mire preferably, at |east 80% w w of the nononers)

. being polynerized is made up of VCM while in the nost preffx MXR 2008ess

t he nononer consists essentially of VCM As is known in the art) the '
pol ymeri zation tenperature of such processes to a | arge extent determ nes
"the nol ecul WO 8IIYht of the resulting resin. 30 12 MAR 20G8TWD990s7187245 3
PCf / EP99/ 06728 I n the process according to the invention, one or nore

per oxi des may be used, as long as essentially all peroxides that are used
fulfill the half-life requirement. It is2noted that in JP-A-07082304 also a
peroxide with a half-life within the range of 0.05-1.0 hour at

pol ymeri zat iThe temgrdriaventibn seldtesetd aHmwe pedcesacwhedimehdse pribfenss have
reference, another) nore stable, I'gerom de is used fromthe start of the

pol yneri zat ilargelytgen saved.dars pargeulasty, de aesfonod thafl iy $alecting thgpprsipesed
hal f-! ife reqc]_ui renent,. and_ hhave obaer.ved tr&t th_ resul tti)lng reqsii.n
cont ai ns._an UBAUEAEHAS NPT SIPRG S5Pg HAARORS K ftgls_ BoRPIDIE e RERRIAGA y)

ont ai ns. PSSP B YT R ol Pt y
Form of o scol BYBEon TEaricT @RLt s hoaf S plhehiylorfis ey Ebrint el o

exanpl es 50f tjme oalioddrsg optitneinusedcton sphee-timacyeld, aepoeflicient perdxite isage)t i on
are the following: - 1,1,3,3-tetranet h%/i butyl peroxy net hoxy acetate, for
pol ymer i zat i ©§SULBY incBighi RAl¥Mer viplds o the, initiater yepubwesidual peroxide levels

di i sobut anoyi I i - y X X te.or .

2 5 b1 o2, 2ul e R ABsE RO Sl dgb RiTe BREIRdnS rrsinand it reaser on
reactions atfoffind MecoRiiRGI9r 8e¥inARite Miproved HRHI¥abINE) BIOHRARACSRIBA fBih-

2- (2, 2-di net hyl pr opanoyl peroxy)-2-(2 zo et hyl hexanoyl per oxy} - 4- et hyl

pent ane or 2eyk levels wastdblaiped; while e polymetizaiioartives epuldtbesiioptened.zat i on
tenperatures of 53-79C, preferably 60-75C, and - tert-anyl, tert-butyl
peroxyne'(?decanoate or peroxydi carbonates, at polynerization tenperatures of

58-87C, prefepahlby %r?‘cté%gis gﬁaect@fzee%q 'td@s%eﬂﬁauyaéffefhﬁ]g@gic J&%ﬁa@ﬁ@ be

classifed into any above nment1oned categories on SIS O

0. 05 and 1. Ousealin theldolyredzatich gricessrhasd haif-tifenfreant0.08 adout e Mahour at
deconposition studies _in nonochl orobenzene, as well-known in the art (see
for i nst ancethendobierrizatien” tamperatures Tbie Algws pdory rAscyrate; eantedael 1837

o the T nvenPP ENARN RS g tRiatd FBRHDator B aed dBudt 87 Bafudfflhg! "o
PCT/ EPOX0678ronkdb dusirdats, WRIGIBIRE rbulinginl ghi el iop Redie WRRNGW ¥ @15
which the half |ife of theé)erom de is fromO0.05 hour to 1.0 hour. Mrre

preferably, easidyust peroxideaand lowy Bst-g¥es.hat is used has a half life of 0.05
to 0.8 hour, even nore preferably 0.08 to 0.5 hour, nost preferably 0.08 to
0.35 hour) at the polynerization tenperature. 5 In a preferred enbodi nent)

the inventiofhegligés hEcSHIMPES I8e MRRIHELbA i Sre-eminently suited to polymerize
monomer mixtures comprising vinyl chioride monomer (VCM). Preferably, the
20 process according to the invention involves the polymerization of monomer
mixtures comprising at least 50% by weight (% w/w) of VCM, based on the
weight of all monomer.
Comonomers that can be used are of the conventional type and include
vinylidene chloride, vinyl acetate, ethylene, propylene, acrylonitrile, styrene, and
25 (meth)acrylates. More preferably, at least 80% wi/w of the monomer(s) being
polymerized is made up of VCM, while in the most preferred process the
monomer consists essentially of VCM. As is known in the art, the polymerization
temperature of such processes to a large extent determines the molecular weight
of the resulting resin.
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- polymerization mxture is fornulated at a tenperature bel ow the reaction

. (pol ynerization) tenperature and subsequently heated to reathM&R 2008sired
reaction tenperature. In such a cold-start process preferably at |east 10 %
by wei ght W&ba)72430re preferably 20 to 40 %W w, of the perpxi/Ergy/dszazed on
“the total weight of the peroxide used during the polynerization, is present
at the start of the heating-up phase, while the remainder is dosed over a
period of at least 1, preferably 2, and fore preferably 2-4 hours,
depending on the polynerization tine. Mre preferably, the remainder of the
per oxi de i s|fl@seprdceesacberding® thesinvéntiot@net mbie pérexidespraabe eeds
controlled at the desired reaction tenperature. The use of a small anount
of peroxi deasheng apessertidly all nerexides gt arr Hsed fllfilthahalfdife raquiemend It

pol yneri zat i on ince thy Laxjde. will alread artly) .decompose during
Phe” heat | ng oRoteRdRaany iR ORBESS Bk 2 peridraivth RIRIN hePRBERaRSe Pt ur o
reaches the . i i SR8 i } t i 20
can be dosegg%goymdlﬁ?é)}tﬂgmﬁ to cgﬁ{t#ﬁﬁeﬁaﬁ‘@gﬂﬁ?%?%W%%’r%gﬁf f‘)@)&? gﬁse.
Pref er abby, réfeeerbesi agpther, cowré nstable, perxiget s susdd dwm tthe bt @fcehe at e
control of the polynerization rate and a_ constant pollﬁi(rreri zation heat

out put, ens®PeiVREiZation; dhisstoeg stable Reoxdr deesinet Jullll ithe speeitedidwifdiie t i ne
of 1-6 hours_al.lows .a very. effjcient the initi.ator..By usi.ng such
Gosing 11 meLeliEy; L F i WisaeR, ol M | Rebtih e teariae 4
another pr eipBreshtaplqfiTReidud BethisCaeioiie dRdiebsrairg, HMmdrarbrpoer near
the polynerization ténperature. In this process, hereinafter calle

war m st art neat estahilityt whichnist typinatly iysgniad ind then foren oiidiscalmuatiorodupeg oxi de
at the startgmi | e 30 the frtgmali nder is dosed over tine. However, also in
this warlth stfUtRErRrBERINNG ¢ thgesing > \pR 2003 WD 001 17245 5 PCTI EP99106728
be beneficial to add up to 20 %M w of all peroxide inmmediately after
formati on of the reaction m xture, the renainder being dosed over tine.

Al so in thi Preferreds eramplesock peraxidesetoabe yused Inedtsd pidte%sv ancofdid Ito the oxi de

is present fromthe nmonment the reaction m xture reaches the desired
reaction (pdhyamtionaiethmiolloeiRger ature. 1f 5 this procedure is used, the

per oxi de accordi ' ' f [ ed t .
Pnaredi ent. Tis bl oceipa BLRBRS, ok BeBHT & RN of
pol yneri@gati on i nBh&idrarat(3E-56°d, pedfefdbApp0-agospeci es) is present in the
reaction mxture. If such a radical scavenger is present) for instance
because it i-s i ntdigabatanoyviperpxides n@ﬁ@@@bug%lﬁfékﬁ i pxalgtet yor cad.Rybis(@edd as a

stabilizer, the 1o initiall osed peroxide wi.ll react with said scavenger)
thus prevent i ng AmemaretaibesiyRRERN adine, BE ottt MeieRiRoan:
of peroxide to beyupeghid) preffihEas-edecording to the invention is within

the range conventional [y used i n polynerization processes. Typically) from

15 0. 01 to 1 %V ve-ctinybr opémaynentecaspate| f i 242)2yditelityifropanayiperoky)sz(P-on
the wei ght of the pononers) to g_eq—pol merized) is used. The peroxide is
dosed t % he reac®tBYINEXARAWPYBXK B\eﬁﬁ r, PsptENer ay, 2.AdrtHmetyipeyt-4

dil | uti ' [ j:Labl d
20 diluie e pertSoRRCaoPERtoaly') € pARRERRIAT  ErBBER: T TNER G ng

the steps worKki ngpreferably G075 C;fandf ter the pol yneri zati on process; or they
are of such a nature that it is acceptable to | eave themas a residue in
the final pol ynertertm@myhetarbbetyl spemexyreedasasopicef @y aparoxysicaseenataseralel v

affect the ther abi ].it efqgg [ I tein, as can be
verified by anarséqliréepﬁ%th%@ﬁ{qe}l‘%lgr%é t eﬁ%grcgtpﬁétgr%ffﬁ'gﬁp@r oxide in said
sol vent . o5AN G¥RIFYePoidlesiniay dISPbe LuSeH VERy tan be QiEdfiedn®o dry 6f tReaByIée

di spersion is dosed, then the dispersion can be of either the peroxide

itself or ofmantomed icategdrieshenptieobasis) oprtbé €0.651 gnd .8 ahalrs halfdiee as

solvents. Preferably, the dispersjon is an aqueous di spersion., Preferably,
the peroxi de9¢t§MIHEHY i BY a CORVEREGNA i oﬁh%‘f""qc] t odegenaggsiion oy tugiess er Hbl y

1.5 to 30 2540 W oRiltngBRE, BE SLEI-RMW I ttRe 1h WhdVorTREtAFREthE! bMchure

per oxi de sol ut’i ons
“Initiators for high polymers" with code 10737 obtainable from Akzo Nobel). As

30 mentioned above, the process according to the invention requires that essentially



"12 MAR 2003 , WD 00/17245 6 PCTJEP99/ 06728 or dispersions ensure rapid

-m xi ng of the peroxide and the polynerization m xture; whi cqzlmp‘ﬁsz%@‘; a.
nore efficient use of the peroxide. The pol ynerization process can be
_conducted either_ as a mass process wherein 5 the reaction mxture is
predoni nant V9 WSH8er or as a suspension process wherein t h&CTEREPEIRB

m xture typically is a suspension of nononer in water, or as an emnul sion or
m cro-emul sion process wherein the nonongr typically is enulsified in
water. In these processes the usual additives will have to be used. For

e o uerd dmaPONe B8 AeReALE PP RteAed ] ometre sy MR B Rar B oS
o oo R HREE 1 hornPIoB 16 H)o nBhE MO pRfREE> CltenERON O ER e

type of pol esl red, ~of "t'he above-enti oned’ process _
preferred. Thsat iBrusedSsass bafdiaef 0.0516©.8 Mvantd\@h mdre prAEIDIY §.08Uot®d for
mass and suspensi on processes. ~ 5 After the polynerization, the resulting

(co) pol yrrer oty mest prgfesably 028 fad). k& bowrp abthe polymedratian tempesature.Pol yrer s
obt ai ned by a suspension polynerization according to the invention, for
exanpl e, Sill be submitted to the usual drying and screening steps. The

resulting rasi i nagtigdd i at- | i Sykhan
50 ppm of rgsﬁi gﬁ%ﬁ%ﬁ%}%ﬁg@%@g tﬁ‘?e‘ﬁ\éérg Iyrgf‘gfsets% E%aén pjtgé%s%m%gh%ﬁn%\%t 20
preferably, poharedizzion2mixtpre o foenabatate, ati antelinpeedtyireabietow dingi r@adtion 1
hour at 60C and screening. The resin was found to exhi bit excell ent heat

stability adPaasiizaton) temperre andasulrsoreotly rated teveaachcsaid diesiredo
thod | SO 1822. ( 1990F) . ' t, stabitit t hat i

nar iy dr scoPagid it SEE Sl BhRRsk iy &t 1688110 05 ehor

shaped afd i oh&ight RBWRP Shdreeirefdrablip 28 t@tﬂ@dﬁw,séﬁﬂ\%“ip‘ér‘éﬂidlég"b)é%ﬂ icFAfHeoN

experiment, a tenperature controlled 5 30 liter stainless steel Buchi
react or proviothweightiof dreperakidecysed duning dhée Ipeticaerizationgis prasentiat thg\Rapt003

/ 299/ d feed ||
ni 1 ogen pur Nt MrgUnGia Fese b BelTeBTREY S Sreeotannpeccd 5t et fas
phase, was Chathssly\s tind ARIE SefdpABIOLa Hotpd! c‘!@éeg{dgr}glgﬁ e 2bbi0thefRatioh 9 't

NaH2P04 buffer (ex”Baker), 5 and pressurized to 'l usi ng  nitrogen.
no | eaks ar etimbsklove grefetably, dae remaindercofaineapadxiaeds pfosed Urameabe wintdh the
nitrogen up to 5 barg three tinmes to flush out virtually all air. If not
al I per ol dereastion su¥ture fmPerAiLrg dsicoploliam ahithe rdestpd veaelion; teper@turkiext |

Baci oo and 3 T BROLHeR AR AR fin e st IO o e Pl o

by heating ugtagifoftthe pelagkazation) sintatthishBerokitid Wi alfbady (Fartkds detorhpese
desired pol ynmerization tenperature after one hour. Ten mnutes after
starting thedwing ithey, heatingl of itba rAlymetzationg ngktuhY¥hen the- pelyBleriptigion

Chie roment Rt RCrERREE 1 BRI B RPasraflrbD 1id ToTaRap! 87 4k Hetlce of O™
the reachy®r, capbé dokB@YH the miktireltd @onfrdl thAffhRRePpHIySFiEAROAFRE. PieféraBly,

reactor) or 7.5 hours reaction tine,
the dosing is continuous, since this allows the most accurate control of the

polymerization rate and a constant polymerization heat output, ensuring the
highest efficiency and resin quality. The dosing time of 1-6 hours allows a very
efficient use of the initiator. By using such dosing times, high yields of high-quality

25 polymer were attained.

in another preferred embodiment, the reaction mixture is formulated at or near
the polymerization temperature. In this process, hereinafter called warm-start
process, it is not necessary to add a certain amount of peroxide at the start while

30 the remainder is dosed over time. However, also in this warm-start process it can



- whi chever is shorter, the polynerization was continued for another half

. hour,” and then the reactor was cool ed to 20-25C, evacuat ed gnNAR 2003 0f
virtual | y all remaining VCM The polynmer was obtained after filtration,
washi ng, amDevy4sg (at 60C for 1 hour using a fluidized beRJT/ERW/IFTHE

" peroxides used) the ampunt dosed, and the polynerization results are
presented in the followng tables I-VIlI.. The heat peak hei ght correl ates
wi th the maxi num sl ope of the conversi odl time curve. The hi gher the heat
peak, the nore heat is being generated at a certain tinme and the nore

di fficult ibe behéfic to addapttod0 ‘l/dwéwtcd‘rqilewemxﬁde imimediatetyeaftdri formatiot ofr e. A
| ow heat peak together with hig olynmer yields is preferred, since then
an opti num¥g e '%ﬂﬁ@f@”ﬁtﬁ‘éf?mé"@eﬁg g‘f 4 Qver timen AlRo incthisi waran-SieRl ess

ip 12 weOBh0s s BB AR LT AT prlodilsgl ArBSed! fh 6 ridifiefi®! 1 9

Exarrpl elAl [ r h Wbd RATPA ife at
1200721 hour R aich i e S B IRbired fo RO PORIRTIAAGE) Shrefatlre. If

i sododecmnettmsr pmmedraus sisadt theoperdx{deeiaghording it )tbe 1i60aitiin0 Prefenablyt isme
Vi el % S0THHIELER (o sh Tare oo TS PREEALIC 1S o MRBEY G RS dha F25EAb o
187- C30 ex géﬁgéﬁﬁgﬁé@?ﬁeﬁ%@w“fn“bﬁbé%éfi'e%t‘ifﬁ% FEOB G RIS ORBE, g

for mdi | ut edretiction hpdute. iicadadeeaivan scavitded ivpreskat, fooinsefcé Wecade it is
ratio)011000/ 1001001 ODosi ng time (hours)24n.r.Paol yneri zation tenperature

(C) 575757 Helatroguesd Méthgther mosomer ywiberejn & i( twaswmm&emﬂaasea |stablllzer the
Exanpl e45Cl tor2,4,4-1 d
423 Cro 0y MURY KBRS PrEpId] e TS s S ehin s ool A7 9t8tDos1 ng

formdi | ut edgpaitd¥ th el?g, fhekrisQtpiRaains. r . Added at start/dosed (vvm ght
ratio) Ol 1000I 100100 BOSI ng tinme (hours)0.174n.r.Pol ynmerization tenperature

(C) 727272Heat peak hei ght 394525Pol yner yi el d(% 688340 12 MAR 2003

The amount of peroxide to be used in a process according to the invention is

within the range conventionally used in polymerization processes. Typically, from
15 0.01 to 1 %w/w of peroxide, more specifically 0.01-0.5 %w/w, based on the

weight of the monomer(s) to be polymerized, is used.

The peroxide is dosed to the reactor in the pure form or, preferably, in the form of
a dilute solution or dispersion. One or more suitable solvents can be used to
20 dilute the peroxide. Preferably, such solvents are easily removed during the steps
working up the polymer after the polymerization process, or they are of such a
nature that it is acceptable to leave them as a residue in the final polymer.
Furthermore, such solvents preferably do not adversely affect the thermal stability
of the peroxide dissolved therein, as can be verified by analyzing the half-life
25 temperature of the peroxide in said solvent. An example of a suitable solvent is
isododecane. If a peroxide dispersion is dosed, then the dispersion can be of
either the peroxide itself or of a solution of the peroxide, preferably in said
suitable solvents. Preferably, the dispersion is an aqueous dispersion. Preferably,
the peroxide is dosed in a concentration of 1 to 50 %w/w, mare preferably 1.5 to

30 25 %wiw, and most preferably 2 to 10 %w/w. The more dilute peroxide solutions



- wo 00/17245 10 Tabl e 1V PCTI EP99106728 Exanpl e6D

. -InitiatorBis(tert. butyl peroxy) oxalatehalf life at 57C0. 164hmARZo03t 0, 075
% w on VCMDosing forndiluted with 100 g isododecanen.r. Added at
start/dosed (weight ratio)0/10010010Dosing time (hours}2n.r.Polynerization
" tenper at ur eYP@Y1728Y57Heat peak hei ght 7518Pol ymer yi el d( %) 79 PEHEPBN6TE0I e V
Exanpl e789El ni ti at or Tert - butyl peroxyneodecanoate (Trigonox 23-C/7/5 ex Akzo
Nobel )hal f life at 80CO.15 hour Anount O. O% %WV w on VCMDosi ng forndil uted

wi th 100 g i sododecanen.r.Added at start/dosed (weight

rati o} 0l 1000/ 100011001001 ODosi ng time (hours)0.4224n.r. Pol yneri zation

t enper at ur e of GliSPFSBOSOLRSHIEp &N hawkxing zﬁawmquﬂr@nwltm POWEBIZALIE6

12 MAR 2003 VO 001.1,7.24 C . TI EP99106728 | 1 f
Lhe dosi ng. (IRENT ITEA FEES DraoTePicant U abine BaoXias furthermore

observed that in these trials, in which fouling of the reactor surface is
typically noticeable) due to inter alia the high tenperature of the reactor

wal |, | ess flhel poigmedzationsprocess can beeondostedisither bbea pasoyratesswapersrsed i n
2 or 4 hours. Table V1

Exanpl e181 nithe de8¢tior myjxisirg ds Jradeinantiyr BERRBEN ¥ 8% y3 SYSPRASIAA process

t hal f f or ndi | ut ed
W th 100 g MisSadhe éacton miaie RCaY i s dtie eRh boRaPonaidaee g ng
time {hours)sh Restisiht 8F ﬁ\‘@é-ten‘iﬁls@ﬁafardéﬁsé ”wﬂe@\‘rtﬁeokﬁﬁf%me?afk}kféﬁl
tenperature (C)53Heat peak hei ght 39Pol yner yiel d{% 8 2yOO§ WO
00/ | 7245 12 eTdeslﬁe&/IIm weeT. Erdsskesi8esSeasnplalsiiEl additweswilk hayertoxbe used.

187- C30di - Ihex%/ l#)&r oxyBi car bonate (Tr bgonoxEHP— C70) and
Tri gonox187 (§§ ample.iit e opomer 15 prsseat I thRdorn of a suspension in water, the

hour r espgct f d
W th 1000 i Sad ATHUA i o BP Mot BB S i ek Bhe

st art (wei ghtbufiet(sh)dic.dhadbewpwrédontdDepefdng ibﬁ)tﬁesypmoft patEméhdasirsd, Idadhidiut es
after start of2.5 hours_after start of heat-u hoursheat-up in 1

houlr §o| yNer i Qaﬁb@M%mt@ﬁ'ﬁé’r@PW@e@@%éﬁ Rf@%{fﬁﬁiewﬁtmmoacyﬁ@mg to the
% 819 * x —
)r/r;a:sug e/?j byqﬁg lLrar}‘sﬁt § ngéﬁéf#gﬁ"%ﬁj @E%Js? %\pgps[q%gsgﬂong %esggé‘dr ZZI 'rI]'rl gonox

187, immediately after frying and screening. ** =1in flnal resin, as
measured by iodonetric titration on active oxygen,
15  After the polymerization, the resulting (co)polymer (or resin) will be worked up as

is usual in the art. Polymers obtained by a suspension polymerization according
to the invention, for example, will be submitted to the usual drying and screening
steps. The resulting resin preferably is characterized in that it contains less than
50 ppm of residual peroxide, more preferably less than 40 ppm, and most

20 preferably, less than 25 ppm of peroxide, immediately after drying for 1 hour at
60°C and screening. The resin was found to exhibit excellent heat stability as
measured with a Metrastat® PSD260 testing oven according to method ISO 182-
2 (1990E). The improved heat stability proved that the resin hardly discoloured
when submitted to melt-processing steps, e.g., to form shaped articles.

25

Experimental

In a standard suspension polymerization experiment, a temperature controllied 5-

30 liter stainless steel Biichi reactor provided with one baffle, a three-bladed stirrer, a
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25  polymer yields is preferred, since then an optimum in the space-time yield of the

reactor can be attained. Unless specified otherwise, the peroxide is dosed from of

the start of the heating up.
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10%&: () - &SHELOY& () - S10%& () - MLO%& () -~ @O0%&: ()-1< = ydEMB7 10G

1L #10%& ()« o ()-910%& ()-y 10%& ()-yf 109%& ()-y 109%& () E: 7

10G 1+ 109&™( -"é%f %8 ()-LL*#109%& ()-( 10%& ()-' Fcrlepobi’®

109%& ()-#y10%& ()-"! $9%&' 3?bC 10G 1096& ()-", 1096& ()- 10 10 10sf;

10%& ()-14 109 ()-  2#10% ()- ?APKaBbC §0G@ 1096& ()-""109%B& ()-. @

1096& ()-, 1096& ()-nt31096& ()-!1glou5& ()- $EP<bC 10! +S"

109658 () - F! Hle 0765¢ ()-S 109%6& ()-S 1096& ()-!1syl09B5& ()- @

109%6& () -, ~{128% 101 ys3 1098& ()-91-#10%& ()-!"f, 109B5& ()-Y f,

109&' ()-Y!# = B8 () -N qv/T 109 (-, #y109& ) - 1055 1055
1055!; L8- #1D%®5& () -6 10%0& () 1y.5 10%& () -
Initiator 2,4 4-trimethylpentyl-2-peroxymethoxyacetate
half-life at 42°C 0.21 hour
Amount 0.1 %w/w on VCM
Dosing form Diluted with 100 g n.r.
isododecane
Added at start/dosed 0/100 100/0
(weight ratio) o
Dosing time (hours) 3 n.r.
Polymerization 42 42
temperature (°C)
Heat peak height 55 20
Polymer yield(%) 90 Too low (<<90}

n.r. = not relevant
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109% 0& ()-10% 0& () - 310% 0& () -

" S10% 0&'g() - 10nB%R2&&& dE:/ 10& #10% 0&' () -

10% o0& ()-y 10% o0& ()-, 10% o0& () - s#10% o& ()- 10% o0& () - 'K())dE:/
10&1, #10% o/f é})- *110% o0& () - @ - #10% 0& () -
10% o0& ()-%2 olbe ()-""10% o0& () - )$+u+v+wrx++++bC
10810%&'(W31ﬁ3/66q\)- G-t 5
10' 03: @tlo%Eo "C)- m@ 3! 10% o0&l () - ++%+, x, , - dEbC 103 10% & ()-s*10% & () - @
10% & () - CBFOR&S: () -, 10% & ()- , FIOB& (D,s&)utg\ﬁe @ BRGe IOTCIOB & () - S
109 & ()-f|109% & ()- &3#10% &} ()- S 10% & ()-S, 109 & ()-8//0%$1V2Y2f 2¢EbC
105910% & () -L210% & ()-y+ (Trigonox 187-C30 ex Akzo Nobel)
109 & ()- 9f-#1008& () -fSHI 1004 & (-0l #1004 & ()-£223333 3 3 3NhC
10s10% & (] halriteoat&7(§- - ‘@ (). 10 10 10" 0.1houns & () -9
109 & () - . B=3334EASAEL S0y H0% +E—{)—$0% &= 006 De, 10948
10% & ()-' | TR ()- 55377889aBbC 10, * 10% éy( %YVM \éﬁ‘k") Y' 10% & ()
"10% & () - | DO T0% ~& To— 107
10% & () - s g'}"?) _| 1#10% | 18'“@ W'%&%??%dj#ﬁ%g&' Y- My dEYNG
10 (109 & Added 106 Sstant/d@ied (s & (0/19610% 4t ()-6Mve & ()" @ovecn()-711; 2;
<;i;jik;};pPR3C 1( 10% & () - ( 10% & ()-(|10%-& ()-( 10p4 & ()-' (
10% & () -} ] (weight raigC 1'
Dosing time (hours) 2 4 n.r.
Polymerization 57 57 57
temperature (°C)
Heat peak height 74 78 5
Polymer yield(%) 80 90 46
Table llI
Example 4 5 C
Initiator 2,4 4-trimethylpentyl-2-peroxy neodecanoate
(Trigonox 423-C70 ex Akzo Nobel)
half-life at 72°C 0.13 hour
Amount 0.05 %w/w on VCM
Dosing form diluted with 100 g isododecane n.r.
Added at start/dosed 0/100 0/100 100/0
(weight ratio)
Dosing time (hours) 017 4 n.r.
Polymerization 72 72 72
temperature (°C)
Heat peak height 39 45 25
Polymer yield(%) 68 83 40
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o! 109! & ()|-lnitistor0o®! & ()- P o! L0%R! & () -Bisgertbuimzroyy)oxalate (P -

half-life at 57°C 0.16 hour

Amount 0.075 %wiw on VCM

Dosing form diluted with 100 g n.r.

isododecane

Added at start/dosed 0/100 100/0

(weight ratio)

Dosing time (hours) 2 n.r.

Polymerization ' 57 57

temperature (°C)

Heat peak height 75 18

Polymer yield(%) 79 Too low

Table V

Example 7 8 9 E

Initiator Tert-butyl peroxyneodecanoate

(Trigonox 23-C75 ex Akzo Nobel)

half-life at 80°C 0.15 hour

Amount 0.05 %w/w on VCM

Daosing form diluted with 100 g isododecane n.r.

Added at start/dosed 0/100 0/100 0/100 100/0

(weight ratio)

Dosing time (hours) 0.42 2 4 n.r.

Polymerization 80 80 80 80

temperature (°C)

Heat peak height 29 67 57 43

Polymer yield(%) 58 77 87 66
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0! 1098! & (JoPndi-dQ9®! & ()-P 0! 109! & ()-P o! 109! & ()-#3 +n s <vW4
#3 +nl P ol ?O(f/&n?lé}%-P 0l 10991 & ()-P ol 109@! & ()-P ol 109! & %@5@@?7?8

© >1>4>7>1 > ><>  EvU4 #3P 0! 10991 & ()-#3 +n! P 0! 109! & ()-P o! 109! & ()-P

o! 109! & ()-P o! 109! & () - <>F>N>P>R>T>Ux4q; vW4 #3

41 n$! 10% & ()-n$! 10% & ()-n$! 10% & ()-n$! 10% & () -

I, " MLO% & ( >>>>>>) . . . . . .

41 n$! 1096 & FIEY: ABIE O RRUPE SHA p9na s yptueppen e ysldAtgnie o asc v
#3n$! 109 & [HwadsTurthermore observed that in these trials, in which foulin%\/of the reactor

41 n$! 10% & ()-n$! 10% & ()-n$!l 10% & ()-n$! 10% & () - >>>>>>?clv

#3n$! 10% & Syrfack is dypicallynotigeable, due to inter alia the high temperature of the reactor

4 n$! 109 & () n$! 1098.& ()-n$! 10% & ()-??2?2?1?2@F2dDvU4 | .

#3n$! 109 & MRlGBS FuAing Wasebseiye iny gh_e#rgns where the peroxide was dosed in 2 or

41 n$! 10(V§&&' Wikl 10% & () - F?L?R?S?g?| 2n?_?vU4

#n$! 1098°& ()-n$IT0% & ()-n$! 109 & () - (#3

41 n$! 109 & ()-n$! 10% & () -n?s?t 2?22?22 _2vU4

#n$! 109% & ()-n$! 10% & ()-n$! 10% & ()-n$! 10% & () - #3

41 n$! 10% & (pbleAd2222 2v4

#n$! 109 & (—n$10%4-8(}n$L-1004 & ()RS 10%4-& ()43

41 n$! 10% & B@mwiso0o <yus ##3 10°
41 n$! 10% & imaist —TI$TH098R W TSN i
1S " 10%! &|() - 10%! & ()- | A
| "@0%! & ()-10! 010! 10! n$! 10% & () - ? OB @ E| [pentdns 10%! & () -1
half-life at 53°C 0.18 hour
Amount 0.12 %w/w on VCM
Dosing form diluted with 100 g n.r.
isododecane
Added at start/dosed 42/58
(weight ratio)
Dosing time (hours) 1 hour after start of heat-up in 2 hours
Polymerization 53
temperature (°C)
Heat peak height 39
Polymer vield(%) 88




C10%! & ()- 10%! & ()- 10%! & ()- | SH10%! & () - SBADAQ @@l +: '
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10%! & () - b@@@@@@@a 109%! & ()- 109%1& ()-'  10%!& ()-
18:;;: g 8 v /<>' E\;:GH 1(%00/;/?5&&( § ) 10(1/(353/5! <(§L) E?&Q’@Z"ﬁﬁs& ()-
10%! & () - 10%>I & ()- AA A#ASASABAeE+: 10%!& ()- 10%! & ()-
10%! & () - 12
Table VI
Example 11 F
Initiator Trigonox 187-C30 di-2-ethylhexylperoxy
dicarbonate (Trigonox
EHP-C70) and Trigonox
187-C30
half-life at 57°C 0.1 hour 3.1 and 0.1 hour
respectively
Amount 0.1 %wwonVCM | 0.06 Y%wiw on VCM
Dosing form diluted with 100 g isododecane
Added at start/dosed 40/60 0.05 %wi/w EHP at start
(weight ratio) 0.01 %w/w 187 dosed
(8317)
Dosing time (hours) 15 minutes after start of | 2.5 hours after start of
heat-up in 3 hours heat-up in 1 hour
Polymerization 57 57
temperature (°C)
Heat peak height 34 45
Polymer yield(%) 81 90
Residual peroxide <32 ppm* 150 ppm™*

* e

= in final resin, as measured by iodometric titration on active oxygen,
expressed as Trigonox 187, immediately after frying and screening.

= in final resin, as measured by iodometric titration on active oxygen,

5 expressed as Trigonox EHP, immediately after drying and screening.
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xl #$ 106%% 8th§$p<i r;éatH'\ PIaceRE g agt ?)haggé g# E 0/8§‘ hgar fﬁ %) hour a(t)thg
0%#$| 100 g‘né) atiop: fgétlfré “rhrfgin from 35°C to 87°C and that said peroxide is dosed,

pv! #$!1 10% & () -#$! 109 & () - #ﬁ fO% & (') - BBBBBBBBBUZMAB

10! 10! 10ksifhihddby &r djsconBinuously, over a period of 0.17 hours or longer, with the proviso that the
pv! #$! 109 & () -#$! 109 & () -#$! 109 & () - B¥CCzC DDD{ Z: M@ 10f 10% & () -

109 & ())olymern_zew i &lo{ Yhe depolgraerizgtion)of Ivinyl di@ddgidg mongriér| anjd(mrb[(ylene using a-
& () - DDDDDDDDeE) f 0%{&' )-f 10%{&'() f 10%{&'() f 10% & ()-' ff 1094 & ()-f
10% & () ¢ YB%BEBEWF& ecqnppiegsthe ipitiagioq & ()-' f 1094 & ()-)f 10% & ()-f
10% & ()-' DE EEE-E9EeE)f 10% & ()-f 10‘%(&' ()-f 10% & ()-f 10% & ()-' f
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10% & () doseld cadmtiidusly) - f 10% & () EEEEEEFFF] K>110(10(f 10% & ()-f 10% & () -
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v EWEX FyFFE‘FFFI szfemcprdl&g to)clalm 1592 rwhg[e(n)at east 10 %wiw of the total amount of initiator

is present at the start of the polymerization reaction, either before the reaction mixture is heated up

to the desired reaction temperature, as in a cold-start process, or when the temperature of the

reaction mixture is at said reaction temperature, as in warm-start processes.

4, Process according to claim 3 wherein 10-40 %w/w, more preferably 20-40 %w/w, of the

total amount of peroxide is present at the start of the polymerization process.

5. Process according to any one of claims 1-4 wherein the peroxide, or the remainder of the
peroxide, is dosed during a period of 1, preferably 2, and more preferably 4 hours, at the reaction

temperature.

6. Vinylchloride based (co)polymer obtainable by any one of the processes of claims 1-5,
having less than 50 parts by weight of residual peroxide, based on one million parts by weight of

the (co)polymer, when measured
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