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The present invention relates to a process for preparing a polyner polyol.
I n chem oab 2priceessses where solid material is produced eCcTEPeao/062788 ds may
adhere to the interior walls 50f and any internals in the vessels wherein
t he chem cal processes take place. Such Ldhesi on can be so strong that
after enptying the vessel, the solid material remains adhered to the
interior walls as so-called fouling. In general, fouling conprises solid

material adhered to a P]Rgﬁ{‘*{?fasfl%%)& iRy Al BRIER @orgen - bat ch

processes, it is desire ore the next batch is perfornmed or after a
certain nunber of batches, the fouling is renoved as nuch as possible. In
general, it is thought that fouli reduces heat transfer. 15A typica
process for prep ??n@r%S%%Fyh%Ye%€?9%lr%@%%??s%% ?ﬁ@ﬁ?ﬁf??\ép?eactor

vessel, a bage-patyRk, a0ps1phe AOpE1GbIYI enical |y unsaturated nmononers, a
pol ynmeri zation initiator, optionally a macroner, and optionally a chain
transfer agent, andchenjyaetiprageshes 20heke uFelihusbdtbihetSat a

tenperatur e gfoa0ck &00uCoq) Ns8YENSPRAGERSN eI OULL NENL S1 LOLRY, ODa ] DE

interior surface o e reactor vess s and/or any internals present
in the reactor sgssehy Lhtesnthsught thhatessehsfokiagnr edecelseheatl

transfer. Heat transfer |s nfeded to éShs t the reactant m xture Eef re
initiation oPZREPIREFi SALPORLARA- t BUFANBURSERRNNERD OF TRe” pbPyRer iSat | on

reaction. A peddcedypeatnhranaf eessesul thei BoRibongeerPat ChehhBsi n case
the pol ymer polyol preparation process is a batch grocess. For example, by
a WO 2011/ 026856PATLEP2D20A062788 - wallst pResPneprease forlhedti A prior to

the reaction Lass bat ¢hes;Gan-Be,PeLEe" 0B W LhLD 10E SARE LLME,PEM! Od.

10 surface. Especially in batch or semi-batch processes, it
is desired that before the next batch is performed or
after a certain number of batches, the fouling is removed
as much as possible. In general, it is thought that
fouling reduces heat transfer.

15 A typical process for preparing a polymer polyol.
comprises mixing in a reactor vessel, a base polyol, one
or more ethylenically unsaturated monomers, a
polymerization initiator, optionally a macromer, and
optionally a chain transfer agent, and polymerizing the

20 mixture thus obtained at a temperature of 50 to 200 °C.
In such process, fouling is formed on the interior
surface of the reactor vessel walls and/or any internals
present in the reactor vessel. It is thought that such
fouling reduces heat transfer. Heat transfer is needed to

25 heat the reactant mixture before initiation of
polymerisation and to remove the heat of the
polymerisation reaction. A reduced heat transfer results
in a longer batch time in case the polymer polyol

preparation process is a batch process. For example, by a



It is known to renove fouling fornmed in polynmer polyol preparation by using
cl eani ng agents, such as acetone. However, it has been found that such

acet one waehngeessti Il result in a relatively |ong bat crCrinPe)10a6278%
evident froma relatively high batch ti i ncrease frombatch to batch. The
obj ect of the present invention is to Ti‘nd a 10net hod by which the batch
time increase frombatch to batch in the above-nentioned polyner

prepar ati on iR esRCeeds el ¢ e diRTH 1D R NSt At 5PITwW IevEISSnd for a

relatively long petiod, ofc tidBeoSHoh edyced hatehd inend nes ease, woul d

result in a capacity increase for the 1breactor vessel. Sur pri singly,
it was found thatt shs dkidyjrecto i serache efedl byg bf aswedigint heolymar i or surface
of the reactor vefsel wal | s, and/ or__an ernal s ﬁresent in_.the reactor
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vessel with POLKQT TREEES0REe g hi W N? ©HEE R IS T rventi@h 72! ates to a

process for pEepahé NIHGwEOLY Teft PRAY Obeek OFPEAG] 1821 XhdlY ddeBori€act or
vessel, a base polyol, one or nore ethylenlcally unsat urated npnoners, a
LY

pol yrer i zat i eashings atbi L1 opesehhl 1y a wakrbheely aleroped Rl e chain
25t r ansf er aﬂgnégiﬁg%ggk 5'%&1?91:&9%2} 1>§£d e Lous opfai ped - atsa

tenperature © wherern a arging the reactor vesse
content, thefranebaochsusflaseclof the reactor vessel walls and/or any

internals present in the reactor vessel are blasted with round 30nedi a.
The present proced8 Hayehe %gCBQ?iBﬁ%%%?tb%?%%PEﬁo%eﬁ§-B%tgﬁngr%cess.

Prefgyabl y, ﬁm@‘é‘h@&e%\%”&hi?&ﬂc’é‘ﬁé bstanbaied oncpesicbatel PaOEESSo INn a case
where the present 2011/ 026856PCT/ EP2010/ 062788 - 3 - process is a batch

process, thebbtabtingtheeabaeatnpebioned belrmerirteparahiofhRreadssf each
bat ch procedure.. The Qhl asti r b arr] er a certain
PER Brobedires. Correraranly:Thtyesely bfbr SnEoh 4

nunber of ba ures. era | asti ng
treatment isreaktiediguionthpekrnbarbortsuef apechf réecedacsochvessel wal ls

and/ or any internals present in_ the reactor vessel are washed with a
cl eani ng agehPCrEach HSUfgr FPRBLANER AcEEBAEI THetAGFeRERYF OkelBfe,
tetrfyydrofugggcgbrh%ggggx[ 10pyrrolidone, after which the reactor content

resulting fromsaid washing is discharged before the blasting treatnent is
carried out. Surprisingly, it was found that said object is

achieved by blasting the interior surface of the reactor
vessel walls and/or any internals present in the reactor
vessel with round media.

20 Accordingly, the present invention relates to a
process for preparing a polymer polyol, comprising mixing
in a reactor wvessel, a base polyol, one or more
ethylenically unsaturated monomers, a polymerization
initiator, optionally a macromer, and optionally a chain

25 transfer agent, and polymerizing the mixture thus
obtained at a temperature of 50 to 200 °C, wherein after
discharging the reactor vessel content, the interior
surface of the reactor vessel walls and/or any internals
present in the reactor vessel are blasted with round

30 media.

The present process may be a continuous, batch or
semi-batch process. Preferably, the present process 1s a

batch or semi-batch process. In a case where the present



In the present invention, the interior surface of the reactor vessel walls
and/or any internals present in the 15reactor vessel are blasted with round
medi a. Prwbennbi2ggsesai d round nmedi a are gl ass beads. FurCh@aro10/065788 abl vy,
said round nmedi a have a size varying of from50 to 300 micron. In the
present process, a polymer polyol is prepared 20by ni xing a base pol yol,
one or nore ethylenically unsaturated nononers, a polynerization initiator,
optional | y aPHeesdRers antPoph ivrefessa ehril 33 erreqeirnt amed

pol ymer i zi ng, Lhe, o XL iy .4 s, obf aieds ah &r tempenal tie 9f ot 200C.
.

Processes for preparing pol ymer polyols are for exanple disclosed in
W01999040144Th \I20980D7F 12r emidndD2 0085t 226 8da rSueh ot yabrepoh yokrtain
preparation is ref§£ blg carried,out in a stainless steel reactor vessel.

Further, pref®FRaeFyoT tRet FRaRTRreTeESRt is continuously stirred 30tank

reactpr, nore preferabiyl@, SiftdbESy Séeste €RAhTRIOUSLY Stddtmsht ank
reactor. The pressure at which pol ymerization when preparing a pol yner
pol yol , may Berziediedtoutheisnteriabl yuebapei abdthgyreactor vessel

2011/ 026856P 2010/, 062 -4 ] f.fr 0
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pol yoxyal kyl 0g, SR! YL eny PUSlnPP! YELOSE, PRLYRLA QLS ¥RA 3L ¥-RBLR) ed bY
10 pyrrolidone, after which the reactor content resulting
from sald washing is discharged before the blasting
treatment is carried out.

In the present invention, the interior surface of the
reactor vessel walls and/or any internals present in the

15 reactor vessel are blasted with round media. Preferably,
said round media are glass beads. Further, preferably,
said round media have a size varying of from 50 to 300
micron.

In the present process, a polymer polyol is prepared

20 by mixing a base polyol, one or more ethylenically
unsaturated monomers, a polymerization initiator,
optionally a macromer, and optionally a chain transfer
agent, and polymerizing the mixture thus obtained at a
temperature of 50 to 200°C. Processes for preparing

25 polymer polyols are for example disclosed in
W01999040144, WO2003097712 and WO2008122581.

Such polymer polyol preparation is preferably carried
out in a stainléss steel reactor vessel. Further,
preferably, the reactor vessel i1s continuously stirred

30 tank reactor, more preferably a stainless steel,
continuously stirred tank reactor.

The pressure at which polymerization when preparing a

polymer polyol, may be carried out, is suitably comprised



reacting a starting conmpound having a plurality of active hydrogen atons
with one or nore al kyl ene oxi des, such as ethyl ene oxide, propyl ene oxide,
but yl ene wwi2de/0268561 Xt ures of two or nore of these. Sui rabiEP2@oloyEsher
10pol yol s are those having a nom nal nnlgcular wei ght in the range of from
350 to 15,000 and an average nominal funttionality (Fn) of at least 2.0. It
has been found particul arly advantageous to use polyols having a nol ecul ar
wei ght H1H@W%ﬁ@@&%@%@@%@oh@@@ﬂﬁ%ﬁ%W 018t ef er abl y

further have_a. | the:rang from2,8:.10 6.0. The hydroxyl value of
t he pol yol s%?%gﬁ?i h%éﬁgvgglﬁé&%¥ %ron110@to 150 ng KOH/ g, nore suitably

of from20 to 75Ty WO goo Exahphesd ofraistabl e ol yarslyaidiarie CARADOL

SC4A6- 02, CARADCOL SC36-13, _CARADAL, 20 6- 03, CARADO. SC56-0 DOL

SC36-11, CARADEY® %§5%3f5%@u%%d%6%?%3t? @%Aﬁﬁtfy?%yaaﬁﬁfjac%g%ar K) .
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used. Suitable ethylenica ~unsaturated nmononers for 25preparing the
di spersed potgaetingckudeavihnpy cpopaERe hydtoear bpheralike ot yrehkve

al pha- met hyl@@g@gggwgg&@-%ﬁggnét¥£teﬁ8r@n9m§ié9gsogmég, such as

al kyl - subst i renes. ese, e use of styrene 1s preferred. The
vi nyl aromat éehyibensesxiray, bprosetleatonride, i buB9tendi naidenow t h ot her
et hyl eni cal | y unsaturated nononers, h as aCéglon'ﬁr

suc ile
nethacryloniW%?F%Fe§iﬁﬁlFH%n%rcWPB?iag,tvﬁ??ou AEFD1 5t BEL¥RE"EBNj ugat ed

di e |ikep%%§'9§5agkgn€h@§g haoRLENE. nBheh8Ir8d1e¥WPlar weight in
2011/ 026856 /EP2010/062788 - 5 - ethylenically unsaturated nononers to be
used for thethar pesgeobft fizopr 888ntoi AveRPPopndr enseyrenacaRdaBRyl onitril e

in a weight ratig.of from 30:70 to_100; 't }s, -ho e actj.cularly
preferred tof3§88§99ﬁiﬁgy5298Zeograé 289 anfpbnzgfﬂggy%gﬁg g%gﬁa

acryl onitril pairhiaunei-ght as@theastyuenecackyl polyoikehafrifiyom 50: 50 to
75:25, resulting in the dispersed pol yners polystyr nS and
styrene- acr yROAREFILRE @SA&FtcéﬁoF?ﬁeF@Pg?eggeg¥PWe?§Q to 14,000.

15 Such polyols preferably further have a Fn in the range of
from 2.5 to 6.0. The hydroxyl value of the polyol
suitably has a value of from 10 to 150 mg KOH/g, more
suitably of from 20 to 75 mg KOH/g. Examples of suitable
polyols include CARADOL SC46-02, CARADOL SC36-13, CARADOL

20 MC36-03, CARADOL SC56-02, CARADOL SC36-11, CARADOL SC48-
03 and CARADOL MHE56-03 (CARADOL is a trademark). Most
preferably, CARADOL SC56-02 polyol and CARADOL SC48-03
polyol are used.

Suitable ethylenically unsaturated monomers for

25 preparing the dispersed polymer include vinyl aromatic
hydrocarbons, like styrene, alpha-methyl styrene, beta-
methyl styrene and various other alkyl-substituted
styrenes. Of these, the use of styrene is preferred. The
vinyl aromatic moncmer may be used alone or in

30 combination with other ethylenically unsaturated
monomers, such as acrylonitrile, methacrylonitrile,
vinylidene chloride, various acrylates and conjugated

dienes 1iike 1,3-butadiene and isoprene. Preferred



Preferably, a macromer is fed when preparing the 10pol yner polyol. Wthin
the present specification, a nmacroner is considered to be a pol yol which
may cont avo 20né26856or e unsat urati ons and whi ch pur posePC3/HPR016/06278% a
stabl e di spersion of the polyner particles in the base polyol, said polyner
particl es obtained from pol ynerizing 150he or nore ethylenically

unsat urated nononers. Macroners which can be used include, but are not

limited to tdehybart¢ohl provrtumrted grrRIreHf t Ho ¢ it v%oﬁngé?prat ed
compound suck, as, JRI &k C; Péé%‘?g PRLORLL G A0RY it ifend Uiy © aci d.

1, 1-di met hyl = n¥71 sopr openyl -benz socyanat e,
i socyanat oet Aytpethacrylat en 2-bet gne-dadio doDl frdmbid ehe- 8o 41 @0 ol ,

hydr oxyet hyl net hacryl ate, hydro r acrylate t hyl methacryl ate,
acrylic and heth3cr ?W%V%Eié?aﬁ€¥£%§$§i%y?r%t?5??%2?0ggﬁ%iﬁ@yr %hacrylate
and & |yl 9'¥£bﬁ¥|o§tQeéemﬁinﬁtgéﬂobfcéiﬁﬁédéiQn@Cégr?Ioﬁﬂhyﬂlédﬁnié

enployed, it is preferred to react the unsaturated polyol with an al kylene
oxi de. The peoeyahtfortppepariauetherwberbhbtlpref efapry>hasCatfydr oxyl

functionality.of.at . p e o] b ibed in
30V®19990401%i?E%Ucﬁéggzﬁﬁn%rf?sﬁgéi?%%?%gggaagg%g%??Fsggﬂ%?giﬁéégr in a
pol yner pol yehd andrbas-beenlpnépaied byas) pcopesgmahschresppetseslyeacting
a polyol with a cyclic dicarboxylic acid th dride not containing any WO
2011/026856PCT/EBE%E@%@%%YBga-m%¢$®%%¥yh%r ?ébV%eﬂoﬁﬁ?%aBb%%,Q%%d

Sub$ﬁﬂuently?5§?ﬁ&kngo§gsladﬁyeaiaheﬁeogkégaﬁg Whthiancepexhdeaconpound
contal ning a polynerizabl e doubl e bond.” The pol yol g(eferably is sorbitol
or a mixturemeftrsoebi el capshdenedotonbeeadbolyob(Whaerhdray @arERIR said

1 oneSEh gl KA, DBEEIS LSRR M LRy 8, T of oL YL o on

pht hal i ¢ anhydetdBleTHesppexide eonmpaungopyrber ahkyitsegl yai digk base

nmet hacryl ate or glycidyl acrylate. The adduct .,
polyol, said polymer particles obtained from polymerizing

15 one or more ethylenically unsaturated monomers. Macromers
which can be used include, but are not limited to the
reaction product of a polyol with a reactive unsaturated
compound such as maleic anhydride, phthalic anhydride,
fumaric acid, 1,1-dimethyl-m-isopropenyl-benzyl-

20 isocyanate, isocyanatoethylmethacrylate, Z-butene-1,4-
diecl, l-butene-3,4-diol, hydroxyethylmethacrylate,
hydroxypropyl acrylate, methyl methacrylate, acrylic and
methacrylic acid, methacryloyl chloride, glycidyl
methacrylate and allyl glycidyl ether. If a

25 polycarboxylic acid or anhydride is employed, it is
preferred to react the unsaturated polyol with an
alkylene oxide. The polyol for preparing the macromer
preferably has a hydroxyl functicnality of at least 2.

A preferred macromer has been described in

30 W01999040144. Such macromer is suitable as a stabiliser
precursor in a polymer polyol, and has been prepared by a
process which comprises reacting a polyol with a cyclic

dicarboxylic acid anhydride not containing any



10can first partly be reacted with a di- or higher functional epoxide
conpound before being reacted with the epoxide conpound containing a

pol yrer i 28bl2e1idaedsbe bond. Further, the polyol can be reatterdomiosiTsa di - or
hi gher functional isocyanate conpound pr6egedi ng the reaction 15between the
pol yol and the cyclic dicarboxylic acidanhydride. A nethod for preparing
the macronmer conprises reacting the adduct first artb{}{v) wth.the oxi de

conmpound coMGEi G P VPR IER@ Ho Bl BHRE S&qUentiy ¥eacting
the reaction, pig gh&&%i%gﬁ&g%@@% e bsie QontidiRl dditclinng

epoxi de conpound or a di - her functional isocyanate conpound. The
macromer pr ef erabmye hiaskE ecinulale rotretul Bre vt Iginl afredftenadnlst 4000,
preferably in the range of from 5000 to .50, 000...25The fqa

et hyl eni cal 1SPHUNsE Lir 3t &t oHoHet & presem s e‘“ﬁl%} e%laer ?Ar%%reé)p% Cg/lr;ser

pol yal can Vﬁfﬂcmcﬂﬁh wleANy ddTe shas pseparigwid hel polyererapiolgol , the
amount of ethylenically unsaturated nononmer will geperal |y differ between
of fromoO tor6o9%ey Wiy Baskarasmh RBRYLSRE ght> tg?)\( > pol ymer,

mononer () ad; optional Ly TRCT SNEL oLt 1 8 PASSA Bl o ey G adtohiasey pol yo

fed initially, ileit SO possible to a )
2011/ 026856 P(F/ {EPZR40] ©6278@d t hae ne]'loe | ¢yonidt heomasenparyoferdr by 15

initiation of polynerization. The addifional. base polyol ti y added
after glyeniyt aIP?%ﬁa%?pr%W/rr%ﬁ9;5{?%)%5’%%&5%??%%' sTak(r?réé %(r?@%%%n be

5di ffierent from thespase-polyet Asabnédi ity fedi-Psefergidy, the base
pol yol remains the sane. The polynerization initiator is usuall

appli ed i n afuagbinnabf epeohf®. 0FPSUBY, %?f%é‘?gﬁ?i%‘ésé‘ﬁa‘é‘ﬁe‘?o‘t’%h%}g@ht of

TONOMETS. Sugéggg epgé Sgﬁﬁéaégggakﬂ££&a$Oﬁél?ﬁ@rk?&ﬂ@e double bond.
Further, the polyol can be reacted with a di- or higher
functional isocyanate compound preceding the reaction

15 between the polyol and the cyclic dicarboxylic acid
anhydride. A method for preparing the macromer comprises
reacting the adduct first partly with the epoxide
compound containing a polymerizable double bond and
subsequently reacting the reaction product thus obtained

20 with a di- or higher functional epoxide compound or a di-
or higher functional isocyanate compound.

The macromer preferably has a nominal melecular
weight of at least 4000, preferably in the range of from
5000 to 50,000.

25 The amount of ethylenically unsaturated monomers
present when preparing the polymer polyol can vary
widely. At any time when preparing the polymer polyol,
the amount of ethylenically unsaturated monomer will
generally differ between of from 0 to 60% by weight based

30 on total weight of base polyol, polymer, monomer(s) and
optionally macromer. It is possible to have all base

polyol fed initially, while it is also possible to add



10in the art and include both peroxide conmpounds and azo conpounds.
Suitable polynerization initiators that can be used in the present

i nvent i orwanelt®2esshr ee-radi cal pol ynmeri zation initi ator CiEPeI0loezfss n
EP1624005A1, which is herein incorpora;eg_py reference. Exanpl es of
15per oxi des are dibenzoyl per oxi de, |auroyl peroxide, t- butyl

hydroperOX|de benz er oxi de and di erpxj de. FExa es of
suitabl e azot %ﬂﬁ%&ﬂ%&t r%faE%%léf?ﬁo%%i¥? n %T$¥eﬁn%?&%$ﬁc%qg azobi s( 2-

nethylbutyro$51 Yhé ) zAAMBN) . 20Chain transfer agents may al so be added to
or be present in the polynerization reaction nedium Preferably, they are
fed to the reactﬁh6|@d@h%l¢m$llb¢8%ma%bY@¢ ®mél®@@%%ﬁta%ﬁ%@e%gteﬂhe use of

251 anst o agBhE &3 BABI B & GoRET oF BF SPheCRBI Bour BF VAT SNE” At ort he
cross | i nki ngieceuent ngrbat pveenbhbe yaLyOMSapoiynetanbyeﬁeﬁes and hence may
af f ect stabilit¥ of the golyner pol If used at all, a chain transfer

agent is sui FaBF§r@aBed: i h%nb%ﬁ%uﬂP¥E?lfF%W?Bni FBeZ@@W%y wei ght, 30nore

suitably 0.2 to @$é6$¥l¥ﬁéﬂbEat§8Q ﬂR§E1§Hb£aPQYuQu§11ﬁ 29pby-ueighty based
on total weight ehd product. Exanples of suitable chain transfer agents

are 1-but anobkmo2rnbubénbkemi SoPtopanbk, bgt wahoht heshdnon, teyelotiexane WO
2011/ 026856PCT/ EP2010/ 06278 ner ca tans suc d io
2011/ 026856PCT/ EEZ0101.062780, . B pRTS, B capLans Uk, Bo dogecansthiol

i sopropanol ks Wsedaas anehahhitigansbeh pgedkidél bempeanpeuadd, aguch as
conpounds facilitating 5 m xing of the various conponents, conpounds which
have a V|sco§PW99PBﬂér|ﬁ@léﬁbé@tPaﬁdmﬁF166ﬁﬁ69n6§1§hPEﬁr§n§BPE 6RAB BF nore

of the COWPOQSQBSLHS%HQ rBEEhE 1di8apLUE hhot BRer SACLL ogqltedy um may al so

be applied. An exa npound having a viscosity-lowering effect,
t hus poiymerxzatlon 1n1t1ators described in EP1624005A1, which

is herein incorporated by reference. Examples of

15 peroxides are dibenzoyl peroxide, lauroyl peroxide, t-
butyl hydroperoxide, benzoyl peroxide and di-t-butyl
peroxide. Examples of sultable azo compounds are
azobis (isobutyronitrile) {AIBN) and azobis(Z2-
methylbutyronitriie} (AMBN).

20 Chain transfer agents may alsc be added to or be
present in the polymerization reaction medium.
Preferably, they are fed to the reactor in the initial
phase of the present process. The use of chain transfer
agents and their nature is known in the art. Chain

25 transfer agents enable a control of the molecular weight
and/or the cross-linking occurring between the various
polymer molecules and hence may affect stability of the
polymer polyol. If used at all, a chain transfer agent is
suitably used in an amount of from 0.1 to 20% by weight,

30 more suitably 0.2 to 10% by weight, and most suitably 0.3
to 5% by weight, based on total weight of end product.
Examples of suitable chain transfer agents are l-butanol,

2~putanol, isopropanol, ethanol, methanol, cyclohexane



10enabling a better m xing of the conponents, is toluene. Auxiliaries |ike
tol uene can be present in the feed and/or in the reactor. The

i nventi orwD20fumesser illustrated by the foll owi ng ExanplP€3/EPXERN6TES €S

A polyner polyol is prepared by applying,the follow ng batch procedure,
wherein the foll owi ng conpounds are used: Base polyol = a polyether polyol

contai ni ng randonml y 20di stri buted et hyl eneoxy, and propyl eneox noners in
Che wei ght raff GhoTCaBOERs 117885 17 TeORT T eit by BORMAS O yeer of as « he
initiator andepotAsshim hydroxtseet KN asqthsieatatyssl. Theebassppp| yol
has a wei ght average nol ecul ar wei ght of about 3,000 and has a OH val ue of

25about 54dnﬂgsmganol is Seye@énes andcety| brinefee avebhyl enically
t t , = bi - i i
unsaturat e m)no(gatl%ra?om OA%%%E s 4R éé@ox%%@%{i??lfé{éfﬂﬁéﬁﬁ

(pol yneri zation ini or’ . croner = a n accordance with
W1999040144pi hantyngft beef obt Dviingeshpucent e, c¥bounds which have a

2011/ 026856PCT/ EP2010/ 062788 -9 ,
viscosity~lowering effect and/or compounds which enable
one or more of the components used to better dissolve in
the reaction medium may also be applied. An example of a
compound having a viscosity-lowering effect, thus

10 enabling a better mixing of the components, is toluene.
Auxiliaries like toluene can be present in the feed
and/or in the reactor.

The invention is further illustrated by the following
Examples.
15 Examples
A polymer polyol is prepared by applying the
following batch procedure, wherein the following
compounds are used:
Base polyol = a polyether polyocl containing randomly

20 distributed ethyleneoxy and propyleneoxy monomers in the
weight ratio of about 11/8%9. It is produced by using
glycerol as the initiator and potassium hydroxide (KOH)
as the catalyst. The base polyol has a weilght average
molecular weight of about 3,000 and has a OH value of

25 about 54 mg KOH/g.

Styrene and acrylonitrile = ethylenically unsaturated
MONOMErs.

AMBN = azobis(2-methylbutyronitrile} (polymerization
initiator).

30 Macromer = a polyol {in accordance with W0199%040144)

having the following structure:



HOOR40 HO R, 00 wherein R1 to R6 represent chains conprising randomy

di stributed propyl ene oxide (PO and ethyl ene oxide (EO nononers. The

wei ght raw0eooi02683%t 0 EO i n t hese chains is about 82/ 18PCThP20wi0giT88 aver age
nol ecul ar wei ght per 5chain, averaged ovgr_all six chains, ampbunts to about

2,000. IPA = isopropanol (chain transfer” agemnt). In the start-up phase
of the batch, 182.5 g base polyol, 40.4 ¢ romer, 45.5 g IPA 7.8 ¢
styrene and 102.8 g acrylonitrile are fed eactor. The reactor is a

stainless steel, continuously stirred tank reactor. Further, heating of the
contents of the reactor to 100 Cis perfornmeg-®This heating is attained by
external heating, with steam of the reactor|wall. 150nce the contents of
the reactor has a tenperature apsut 100 £~the polynerisation is started
by feeding 52.3 g of an 8 w . sofuti8h of° AMBN in the base polyol, 296.3 g
base polyol, 295.7 g styrenefand d440.tsg acyyleonitrile to the reactor. The
pol yneri zati on 20t enpé&fat urfe wifhi n®t he % eacfor is maintained at 100 C

A batch procedure simghar tQ t ne,
| arge scale. After dischaggi t he” react or fent, either a new batch
procedure was started directly or, before & i ng the new batch

25procedure, the reactor was filled with ace¥6ne and the WO

2011/ 026856 PG EP2Q1R/ 062788 repk seritheinde ngf ddigrieaskorawasmgshed by
stirring. Said washing with acetone was performed after a certain_nunber of
bat ches. Aft@éisanibhebedneranshieng, ckhder éHel opndontarlene oxide (EO)

monomers. The weight ratio of PO to EO in these chains is

about 82/18. The weight average molecular weight per

5 chain, averaged over all six chains, amounts to about
2,000.
IPA = isopropancl (chain transfer agent).

In the start-up phase of the batch, 182.5 g base

polyol, 40.4 g macromer, 45.5 g IPA, 7.8 g styrene and

10 2.8 g acrylonitrile are fed to a reactor. The reactor is
a stainless steel, continuously stirred tank reactor.
Further, heating of the contents of the reactor to 100 °C
is performed. This heating is attained by external
heating, with steam, of the reactor wall.

15 Once the contents of the reactor has a temperature of
about 100 °C, the polymerisation is started by feeding
52.3 g of an 8 wt.% solution of AMBN in the base polyol,
296.3 g base polyol, 295.7 g styrene and 140.1 g
acrylonitrile to the reactor. The polymerization

20 temperature within the reactor is maintained at 100 °C.

A batch procedure similar to the one as described

above was performed on a large scale. After discharging
the reactor content, either a new batch procedure was
started directly or, before starting the new batch

25 procedure, the reactor was filled with acetone and the



was di scharged before the new batch procedure was 5started. For each
batch procedure that was not directly preceded by an acetone washing, the
bat ch ti meoi2ntveessed as conpared to the batch tinme of tireTmPe@e®ds2788 bat ch
procedure. For the batch procedure th@tlgpg,directly 10preceded by an

acet one washing, the batch tinme decreased as conpared to the batch tinme of

the precedi ng batch procedure. Several c i.gns _conprising a.certain
nunber of ba?%ﬁl%?o%gdﬁ?%srﬁ%?EOBeV?%rﬂ%%ﬂggogye ghgg}n?heg%quCanpaigns,
only the |asy2hRi 8§ PieEedUEEoh8 1hE S8PPaigadastépl b oved: Hyn anudeet one

washing. It appeared that before applying the blasting treatnent fromthe
present |y clafnedtpheeesBiteheanongetentn vyepage: f BrebaERALPF neC hePkase

was LM Ut e, 87 LELoAD BCR! DPoPESPLOOn L NS, 200aL el LiE Was s decr eased o

certain | eve tinme start I ncreasing again from
batcte t o batebatteli.the next acetone washing. This long term canpaign,

whi ch conprised a certajn nunpber of canpaigns and accordin t he sane
nunber of acetongoﬁagﬁghgg?tgg BEPhTPea eﬁg?F TH2 ?EBI%lB%g%éyas canpai gn

X At the end,gfctibg hashnbatehoREOG8HHEB8¢Of tEAMBALEA Ximbhenacehone
washi ng was perfornmed.  Further, after dlscharglng t he reactor content

resul ting frem sandazedt bpethashithgh theebpasthagrreeatihbfit PRESH t he
30presently c¢lained _pro S S o] LS e ting the
g R e

reactor wal | §°8n rnal's ‘presen reactor w ads havi ng
a size varyi pgeebdbrony5ant 8c300n8i eaehingWOcR011A026856RETHERP2646£662788
After said glass bead bl asting, new canpaigns,. indicated in the table bel ow
as canpai gnsax+¢omreredxks 5ha RﬁﬁFhwEF@epgﬁfEpﬁeﬂ?eﬁﬁglﬁgcﬁaBthhese

canpai gns X+L, Xtd, ¥*t3 and X+4, only the last batch procedure in the

Several campaigns comprising a certain number of

batch procedures were performed. For each of these

15 campaigns, only the last batch procedure in the campaign
was followed by an acetone washing. It appeared that
before applying the blasting treatment from the presently
claimed process, the long term average for batch time
increase was 1 minute. After an acetone washing, the

20 batch time was decreased to a certain level, after which
the batch time started increasing again from batch to
batch till the next acetone washing. This long term
campaign, which comprised a certain number of campaigns
and accordingly the same number of acetone washings, is

25 indicated in the table below as campaign X.

At the end of the last batch procedure of campaign X,
the acetone washing was performed. Further, after
discharging the reactor content resulting from said
acetone washing, the blasting treatment £from the

30 presently claimed process was performed. This was done by
blasting the reactor walls and internals present in the
reactor with glass beads having a size varying of from 50

to 300 micron.



5canpai gn was foll owed by an acetone washing. No gl ass bead bl asting was
performed. The nunber of batch procedures in each of said 4 canpaigns is
I ndi cat eawonrzotieessabl e bel ow. Further indicated in sai dpCcalipreqioios278he
average batch 10tine increase within a ganpai gn. An average batch tine

I ncrease of x mnutes neans that for a batch procedure that was not

directly precede an_acetone shi the batch tinme increased by x
et es” o ouer e A A0 ASs e st d ey P g bt ah
procedure. Thedaidavenage viabUeahDE SAal16hayeragepdayed L+IE xhgreasse within

a canpai gn was obtai ned by dividing the sumof the batch tine increases for
al | batch prag@dités, vexeeper faenedr skopatanh ppbclutre twmpaihdas (dftect!y)

preceded by ap, acgl snenuashi ndonby Lhe puBDeE, ol bat6beas poedyr es. i nus, 201

(i.e. said first batch procedure atch times t 1nclude the tinme for
acet dne washtagpandngkassfbeadwtdelay nent ac€aopai gashiimperNof gbassh

procedures A/er30g, 2at ey Ll LOSESAREA ML AumBRP LM BhEATT 299
procedures in each of said 4 campaigns is indicated in
the table below.

Further indicated in said table, is the average batch
106 time increase within a campaign. An average batch time
increase of x minutes means that for a batch procedure
that was not directly preceded by an acetone washing, the
batch time increased by x minutes on average as compared
to the batch time of the preceding batch procedure. The
15 average value for sald average batch time increase within
a campaign was obtained by dividing the sum of the batch
time increases for all batch procedures, except the first
batch procedure that was (directly) preceded by an
acetone washing, by the number of batch procedures minus
20 1 (i.e. said first batch procedure). Batch times do not

inciude the time for acetone washing and glass bead

treatment.

Campaign Number of batch Average batch
procedures time increase

{min)

X long term 1

X+1 299 0.26

X+2 116 0.62

X+3 112 0.70

X+4 122 0.88

From the above table it appears that by only applying

acetone washings in campaign X, the batch time increase



0.26 X+2 116 0.62 X+3 112 0.70 X+4 122 0.88 WO
2011/ 026856PCT/ EP2010/ 062788 - 12 - was about 1 m nute. However,

sur pri si ngbyeo1ieesshe gl ass bead bl asting at the end of eaFERRE/0K 788 he
batch time increase dropped significanthy, namely to 0.26 mnute for the
next canpaign X-1-1. This advantageously results in a 5significant
production ca

acity increase For the next canpai gns X+2, X+3 and
208 the bARSHERTHE Trbredse: | Hevedtes Sgath i Cbnparedtte TRAT® of
canmpai gn X4-geabloveyetingven theughdsaf dcgippidnm X herhatishcth meimecrease as
occasi oned by the glass bead blasting is_.10not fernanent sai d increase
has been rediBE8SREF AreBRSHdetabiigrehly nundee vt thal ch® pRroReser 827 (at

| cast 649) L Pnd hexe! cgﬁgglxv?ﬁhwteyhggsaasg(ﬁ{a fo@bPyt rdsfiiput £, Jhis has

al ready resulted n a si I cant production capacity increase. 15Such
reduciion i nstheibatehttprediotienaseapsctausedchbyashe gl ass bead bl asting

o SUDIISng a5l RS, SIpEcLeg Lhal.Lys) Lke uhen i g wiih acetone
i mproved, resyhbi RHcEBadeSNAELEESBAt 8ain as compared to that of
campaign X+1. However, even though said drop in the batch
time increase as occasioned by the glass bead blasting is

10 not permanent, saild increase has been reduced for a

| considerably great number of batch procedures (at least
649) to a level below the previous level of about 1
minute. This has already resulted in a significant
production capacity increase.

15 Such reduction in the batch time increase as caused
by the glass bead blasting is surprising as it was
expected that just like when washing with acetone, only
the fouling would be removed and heat transfer
consequentially improved, resulting in a shorter batch

20 time. However, in addition to a shorter batch time, the
glass bead blasting thus also resulted in a significant,
relatively long lasting reduction in batch time increase
as defined above. Without wishing to be bound by theory,
it is believed that such reduction is the result of an

25 unexpected change of fouling formation, as induced by the
glass bead blasting, leading to reducticn of fouling rate
whereas by acetone washings alone the fouling formation

mechanism and fouling rate remain unaffected.



20 tine. However, in addition to a shorter batch tine, the glass bead

bl asting thus also resulted in a significant, relatively long lasting
reduct i orworzotiaresdset i ne i ncrease as defined above. Wt hout/Erelioszyss o be
bound by theory, it is believed that sugh reduction is the result of an
25unexpect ed change of fouling formation, as induced by the glass bead

bl asting, leading to reduction of fouling rate whereas by acetone washi ngs
al one the fouling formati on mechani smand fouling rate remai n unaffected.
WD 2011/ 026856PCT/ EP2010/ 062788 - 18 £ KLAINWSs 1. Process for preparing a
pol ymer polyol, conprising mxing in a reactor vessel, a base polyol, one
or nore ethylenically unsaturated nononers, a polynerization 5initiator,
optionally a;mac and..opt.i i r :

ol ymori 21 ng { her Rexarer CRuS” 6hral pad ot o T erperalure o7 b  £5 300 ¢
wher ei n af t emidisghangingethéoresetoelyesskbseonbént], t beei artendoe surface

of the reactog vgssel m@lls anﬁéor any internals 10§gesent ig.the react or
vessel are bFEBY& WFEATY oURGRBERESS BONBIBERss® ARV AT hy*tb elai m 1,
wherei n the raupdafBd acpteoghasy Beadsromer, and optiPrOLE$Saagrgidi ng to

claim1l or 2, wherein the round 15nedi a _have a size varying of from50 to
300 nicron. taanpfggedgerEécorBPngOLEMEAYZHRE Bhet hexpregellAg cl ai ns,

uherel n diresbtyiRehote LhechlaskLige! Leabgeal booCak! | alcPUly Lbgelnt erior

surface of the reactor vesse and/or any internals present In
react or vessdlisahergwgshbd wethtarcireanehgcageantaf tbe whtehibthe reactor

content resulti fro %id washi ng i s disch ed 8 fore the plasting
treatnent i sSEAPRPBASOUERS ECABFBEeYESaELoPdLhY £BUARY ORE HRCEABSpFacedi ng
cl aig, preseWierai Ahkhechaserpokyekihaseapnantral wieheeylian weight in

media.

2. Process according to c¢laim 1, wherein the round media
are glass beads.
3. Process according to claim 1 or 2, wherein the round
15 media have a size varying of from 50 to 300 micron.
4. Process according to any one of the preceding claims,
wherein directly before the blasting treatment is carried
out, the interior surface of the reactor vessel walls
and/or any internals present in the reactor vessel are
20 washed with a cleaning agent after which the reactorx
content resulting from said washing is discharged before
the blasting treatment is carried out.
5. Process according to any one of the preceding claims,
wherein the base polyol has a nominal molecular weight in
25 the range of from 350 to 15,000 and an average nominal
functionality (Fn) of at least 2.0.
6. Process according to any one of the preceding claims,
wherein the ethylenically unsaturated monomers are
styrene and acrylonitrile in a weight ratio of from 30:70

30 to 100:0.



25t he range of from 350 to 15,000 and an average nom nal functionality (Fn)
of at least 2.0. 6. Process according to any one of the preceding clains,
wher ei n twe 2et1ebssni cal | y unsat urated nononers are styr @0e/ERna0/062788
acrylonitrile in a weight ratio of from30.70 30to 100:0. WO

2011/ 026856PCT/ EP2010/ 062788 - 14 - 7. Process according to any one of the
precedi ng clains mhe in.a cromer 1S. us ai ned
by reacting g po yo e%/\nst C%o%ycrf? t%l%n bor?(yl(l%gcj%}l(lfig| (ﬁé%{?%eél?%ﬁ%

cont ai ni ng anle polynerinzabbee toubl €sbanghd atide aué)cs;eau@rltis’ sieesinag the
adduct thus obtained with an epoxi de conpound contai ning a polynerizable
doubl e bond. bysre@FE%’é%saaB%%Y%?- NG ED R1QYF 7C dherEPHRY hiC c§etdc

di carboxyli c,a6{,d, 280YS5 d8oh 62 PRI HG! &Gy aPHYHRE A€ able double bond,
5 and subsequently reacting the adduct thus obtained with
an epoxide compound containing a polymerizable double
bond.
8. Process according to c¢laim 7, wherein the cyclic

dicarboxylic acid anhydride is phthalic anhydride.



