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" Nay 2002 P®D 99898%02130 S The present invention rel ates t®@ERBPI2DNS
conprising at |east one organi c peroxide which are suitable for the

suspensi on or enul sion (co)polynmerization of an ethyl enical ed
mononer, in particular vinyl chloride nmpnoner. The suspensi, ,‘,’H@E@waj@]‘non
(co)polynerization of an ethylenically unsaturated 10 nononer S

practised using a protective colloid and/or a surface-active agéité*and, as
pol ynmeri zation initiator, a radical polynerization initi ator,O”,M
ip

organi c peroxide, to obtain a polyner having a desired parti m m m
di st ri but (AANE RESOXIFRSMWSINSCi ng a vinyl chloride based (co o’l W"ﬂ e
industry is looking for an inprovenent in productivity and a reddie®®¥n of
15 environnental pollution, e.g.) by reducing the anbunt of waste fornmed in
t he fo¥ m dher peasieot ifverdtiongrelated try ensdsionsgcdrherisings abfeashrerac oeghniononer .
As a result, use is made of ]arger, polynerization equi t which is

becom ng. REFXIm R 21a SR S SHEPEFEIEE QicamgIRiel SeRROVRATZ8HaN who! e
pol ymer i zaf bAretRyiesRaRy GASakPateq MHbSRE Yh ?Eﬁﬁulmiﬂﬂ_ Q6 MohBfed! !

(so-called closed 20 reactor technol ogy). e polynerization initiator
conpositions that are suitable for use in such processes are, to an

i ncreasi ng,extent., water-emul.sified prgani ¢c. peroxides rather than

sol vent - di Gt SRS & pEichdoPoRrEaTon shnetndedsel yeiiliated 25 e

fact that nasnapesUNRIIRXEdTaBREFLIRG £ protBetiRasblioid aibed safdcalRtVET Y

saf e. Recentlé, vari ous aqueous peroxi de enul sions have been proposed for
agp

such use. aggnpan@nds pppymesization ioitalasi agadgabpolymesizagivarnpitiatorastadya@®ous
enul si on . i 0x] ont ai.ni i C i.de. ;

surf aceactgl ?‘vgp%%g%fﬁ é'g)nge{jt %écﬁ% \F%ﬂctgl ngéﬁeéﬁﬁﬁﬁ%a?ﬁ%%fgmcﬁ O‘T’l§/(ezed
pol yvi nyl distebution,. RBoandhen verodueingl ablinyaldidride i astids (¢a)pelymesj theé ar |y,

in patent  application JP Hei 61-130315) an aqueous epul sion of ,an. organic
per oxi de Uﬁﬁ-[)%ﬁyn?%éo&ﬂngrggn?'& Reeaent d”nBFﬁ%t’M'tléu?'?‘g@e-rﬁg?&{Pé‘ g’gent,
pol yvi gyl eﬁ9ﬁ&ﬁg@nmgﬂdg@tiaﬁ, e, ?%éi&éi%g theP gh§9%/f%éﬁ@%rﬁe@|\{@rtﬁ@e

pol yneri zation degre not iore than 600 an egree of hydrolysis of at

| east 60 foiypf aerttar feuliog; soduy eedlcing the icssdot uhresetied Tncmere dgsa

per oxi de emul sions_as_desecribed contain.a protective col.loid wth hi gh
Sol ubi | 1 1 JTHC WBEA Tiade Bf regtarerratdh SabiTeR Vals e Py remindrides of
vinyl 5 chihermée adteendtesnd WhRchas ek ignidids UsHOHHRR teWHoI@ bbgmerizatised

t hroughout this docunent relate to honopol yners, all types of copol yners,

such as. bPERSESSoFRN i reondusta, sipHbas NG aRam 0 | e atp(tserled. CPss@om

copol Y§er $e58bFtechR | as to the polynerization process to make such
pol yners. Tet! |bs e;‘curtahog??rbre noted that patent application J P Hei 62- 086005

di scl oses an 10 enul sion conprising an organic peroxide, polyvinyl acetate
AR A E R RN AT
particul apkycedsBe &M8! & QRS iRFesdhG &18EnT, "walkrAsmbIskeO ORydiay etoxigey Ni gh
rather than solvent-diluted organic peroxides. This development is mainly due to
25  the fact that aqueous peroxide emulsions can be easily handled and are very
safe. Recently, various aqueous peroxide emulsions have been proposed for
such use. In patent application JP Hei56-139509, for example, an aqueous
emulsion of an organic peroxide containing an organic peroxide, a surface-
active agent, a protective colloid, such as partially hydrolyzed polyvinyl acetate,
30  and a water-soluble alcohol is disclosed. Similarly, in patent application JP
Hei61-130315, an aqueous emulsion of an organic peroxide containing an

- . . - . "‘ .
organic peroxide, a nonionic surface-active agent, polyvinyl acetate having an



15 viscosity. Especially at the higher peroxide concentrations an e%ﬁsw i
with a renmmdkeiBiwshi gh viscosity is formed which is i nconvericensosioidoand-e 0
during production, transport, and use. Also, if the anmount of dispersing

agent used as an emul sifying agent is reduced to | ower the viscosity, the
storage stability is greatly reduced. The organi c peroxi de emnul sions as
produced by the nethods described in JP A-61-130315 and JP-A-62-086005 have
an acceptable VIS osi t their, stora iJity is insu nt and
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viscosity directly after production, they suffer 25 from an unacceptabl e

i ncrease parqm@eoemugsmseraa ﬁﬁecmm rt@ni;aloragerotewvﬁmﬂplldemmea blgrblr ed at

a | ow tenper 20C a when st.ored f{or a peri.od of

e Thi SSWRUEL T YeBh et ARoRs Rl Bie HRReTY SN JoleBetrit eV Bl gani
peroxigle thitides TREUEGHE (®RJpbFet dﬁdg(féo)’ﬁﬂ cH2AtidH b tukedbroaghou taReci fic
gravity. 30 AKZO NOBEL Page 2b 2 6 f k2002 Intellectual Property

Depar t menflogymest feladey t@ha@mppohmesaaﬂlmea. et |C@§@§maer§| BYFD 38 Glacke

suspen5|o i € H?ﬁ{ i f n

per oxi de Psaﬂgw%o@{:\é@@at §|§er ricﬂg@ip 1on. fn’pcg)r co%%ﬁ%%dgﬁ: 'PVC
Wit h adhl gb vadlead td tmlpcblymehaml@nprdcbes wn‘faetﬁmh piechety make t he organic
per oxi de

Wi oh do floP RAPETEOBOIGEAY St PEREL ARBIGHION HHr HRGRIRION AReobeB o
di scl gpesg mm&b%%ﬁﬁ%h%an%e%ﬁtg@o%g Paﬁeﬁ-@?atggtéﬁglﬁ%ng/% fia e%aéftes by

means of a m crosuspension or ~enul’si on ri‘zatron proc e organic
per oxi de hyldltaheamfrsnaﬁéo #0Bedaridha Wa\eerf-snlublefaleorWJ ution ma solvent or in
VCM One object of the present invention is to devel op emul sions of one or
nore organi c peroxides that suffer hardly if at all fromthese drawbacks.

More r R Hagvay Brimg mbshn@mnéﬁlewﬂbersuﬁaa\ff&a%am dralb 23 MS4
PCT/ 1B98/ 02130 M~ ~ 2~~2 specifically, the invention relates to aqueous

or gani c p@?Bbﬁ%ﬁf’Yeﬁbﬁsﬁ?fGHk‘?‘%& HSaObtawedu BcdBiApOr MI5QH Bave averyt Bigha | ong
peri ogs of %bH&ty feélpgé%é@féto @H@F IZRYiGe chABehifyESH énfe?hmgloh%’fth by using

chl ori'nat ed para heér "conponent T n sai aqueous organic
per oxi de esrahddabhs hnga“uo/msoelsuy sis ofesmad ewhizheise &sidryepiend toetlaratiel dureg

resul ting_enul sions _have a | ow vi scosi .ty and excel |.ent stor stability
For!l ong ptitstieRoRananer L lss: AER I e N Rl diSysho e cRei s 1 o
agueous oagaérhglsﬁwngxaganthe RAULSH 99 JoWwEMHd $ls@:g$ﬁ\} theastbrayeestabligNisC

per oxi de, water, | east one antifreezi ng agent, at | east one chl'orinated

paraf fin, gtﬁﬁtinﬁélJP?d at | east one
20 The organic peroxide emulsions as produced by the methods described in JP-

A-61-130315 and JP-A-62-086005 have an acceptable viscosity, but their
storage stability is insufficient and they are inconvenient for practical use.

In addition, while some of the conventional emulsion compounds of organic
peroxides show an acceptably low viscosity directly after production, they suffer
from an unacceptable increase in viscosity over time during storage, for

19
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example when stored at a low temperature of about —20°C and/or when stored
for a long period of time. This undesired phenomenon is specifically observed
when the organic peroxide that is emulsified has a high water solubility and a

low specific gravity.



noni oni ¢ surface-active agent and/or optionally at |east one or pzre
protective colloids. 15 Preferably, th® enulsions according to the6 liiR 2001
invention conprise 0.5 to 15. 0% by jje=sf the chlorinated paraffin,
based on the weight of the total mgz mm it is pref er retgildctual Beoparty
chlorinated paraffin that is liq 20C. In anot her Hephdgmestd
enbodi nent, the anount of chlorine—TmSard-chlorinated paraffin is from 40
to 72% by wei ght, based on the weight of the chlorinated 20 paraffin. The
invention furthernore relates to the use of said agueous peroxi de emnul sions
in a susperugeoab or enul sion (co)pol ynerization of one or nore ethylenically
unsat urated nononers. Preferably, the emul sions according to the 25
invention are used for the (co)polynerization of vinyl chloride. Mre

freferabl yq lstr{b?ecPt'HhPJP-ﬂaéaedSﬁ@B%fsf:!o@eé hainyl shidRREUsPeridith RIy@s@Rbtidvention

contai ns G H a\‘\’%‘ngj?élor%f e érﬁn@ﬁero?@é‘?éju% khQupeght of the

chl ori natf;sb %Pt& nQkd n@% cAiSs RRBY ARE sORfkadr oduct s
and are t ? f g; rdkide £1bﬁ'f§t hB rou"ﬁt H ho@n&@?&nﬁr
n-paraffin, ngy"pr%% eq‘& IV\?‘%[h ‘ﬁax? lggﬁ;e ange wth the

extent of ¢hi oM he c [ori n excee s 65% by wei ght, the

o °””ate‘£ty@ r%%@ @g{%ﬁ’*@? %&*ﬁj% Q9°*‘3$%f5§$9 % AR Bort

UISéOn ol r g sos 65% by

f
Accor di ngl é@e?s 9
wei ght ger%’% ?rlgﬁmcfequ s %585% ‘?f”gv%{, I é%ﬁ'ém rfaf)fn
chlorinate araf fns include Errpara K5 43 Enpara K-45, gnd Enpara K-50
(ex AJINOMOTO CO., LTD.); ToyoparaxO A40 and Toyopar ax ASO (ex TOSOH

CORPORAT1 al one or ] xture of twg or nore
chlorinate partgg%’(l §§¥h%%é$§?er§b'f1y?mf% ' Id§|V8 SERGsIENS @ 1ahet e mateent i on
conpri se Oorfgane beré¥idey that vmﬁ@htha}myt e af oAt Gl sRafAL A ks, M | Mdre
content of chlorinated paraffin in the aqueous organic peéroxi Si ons
of the present invéention is bel ow 0 5% by wei ght, the storage stabl lity of
the emulsion is insufficient. If the content of chlorinated paraffin in the
aqueous organi c peroxide enul sions of the present invention is above 15.0%
by weight, the viscosity of the enul sion beconmes too 1 ~ high. Mre
preferably, the enul sions according to the invention conprise fromO0.55 to
10. 0% by wei ght of the chlorinated paraffin. Mdst preferred are agueous
peroxi de enul sions conprising fromO0.6 to 6.0% by wei ght of the chlorinated
paraffin, since such emnul sions have the best bal anced properties. 20 It is
preferred that the organic peroxide used in the preparation of the

enmul si ons
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has a half |ife of at |east 10 hours at 75C. In another preferred

' enbodi nentwotdesiper oxi des that are used have a freezing poi ricTaie lﬁ,,rMAR 2002
lower. It is noted that if a m xture of organic peroxides is used, the
freezing point of one of the peroxides may be above 0C, provided that the
freezing point of the m xture of 25 organic peroxides is OC or |ower.

Al ternatively, a peroxide with a freezi'ng point above 0C can be dil uted

th | f t d bel
Eamp os S DerBvpide e lipds odand RTHAnPEUSINS WIS | on 30

el ude PRGPYESA RENaIEStab R ABndielolRiEU Y1) per oxydi car bonat e

di (n decyl) peroxydi carbonate but'yl) peroxydicarbo'i~ate,
di (2- et hyl hexyl ) peroxydi carbonate, di (3 met hoxybut yl ) peroxydi car bonat e,

per oxydi oAt ebRatdus gfeeimedis, fe frbrtor Hhciodt DY syie SERERFIC Brrafn
t-anyls peaewrrurmérabemptcnleewh £8H X A Fanid - ;s&bxidep@hmrérehé/aéaére
t - butyl peroxyneodecanoate, t-anyl peroxyneodecanoate t - hexy

per oxyneoBB¢EIRRE @re Mt 9a5|bepquw§dee<éﬁbetr@sulangwmulsaons have a low

Eerloiz(hyxgﬂggggﬁﬁéﬁdoxy%%{éwstoqgéé)%%ﬁ@g?éﬂgﬂgg%ngggdcf tr&n idcyi peroxi des such

as diisobutyryl peroxide, di(3,5 5 trinethylhexanoyl) peroxide, etc.; and
m xtures of two or nore of these peroxides. The termt-octyl is used to
denoni nat BCEPEINglY 3het BfesaRbt rrweemapr refglast 0 RGIUROLSC SRIFHE BErQNdgani c

per oxjfle é&u{éﬂ@nse%' Oét tlé‘ﬁsﬁ 6ﬁ§et8f9edﬂgé/n3§l§srpgiﬁ_e‘ff\;\‘éﬁ]ry atS |ddsPrBre? 1O

70% by weil gh based on t e content 1s |ess
t han 10% antifesdzireg goent, abseastbenermrlbrrmtedv\mnalfﬁd soetwmaﬂyl abliéast one

undesirable.. A con entr tion of ater th 70% b ht 15 typically is
not possi BPUCBISHIRCSaRE1 Bartk F Rt SPUPRerRISAR NReTCBRERITREIEN of
per oxi de E&ldide errul sionis from15 to 65% by wei ght nost preferably from

39 to 62% by weight. !'n the present invention) the organic peroxide can be
diluted with an organic 20 solvent to irrprove its heat stability or to

| ower .the o) Pre c. salven t.

i 1wkt oP A tpP Stpsicrsr s oo B8 Gt ot b BeiRe Fa i e Ehudne.

di octyl phiverjratef th@Q@Dlorimited pvaffin)Baedses hhawesigaanf che abieeimulsioni S
preferred that the content of said organic solvent in the final enulsionis

bel ow 3596\8p. W gfeferiessioguss at‘Fféoﬁh%ﬁtﬁﬁtp%ﬁmﬂh@%iﬁrl'%‘r"@?t gbout RO enih si ons
accor di ngaﬁ?&h’éAl refBrfel 'é?ﬂb&@iﬁgdts?hé‘taESQEtt ‘?n@nlaﬂﬁéf fn® éld‘%hﬂ'ﬂﬁr’%’ted

(antifreeze). conventi ona antifreezing agents can be used, but the
use of | openaffal ¢ofrohs 46rtong%obs waight, diassededn tPe agtigbblof éhammblarmatdd sai d
prefe ed |O\¢FI’ al cohol s and gl ycols are nethyl al cohol, ethyl alcohol,

i sopr d-cohol , et hyl ene gl ycol, and m xtures thereof. It is
preferred that these antifreezing agents are used in the range of from5 to
25% ~by wei ght, preferably 13 to 20% by wei ght, of the emul sion, so that
the freezihg irveptieat furthesmoraerelatae $9| therases of sald- aqueous2pgroxide

PCTI 18981 8alifons in a suspension or emulsion (co)polymerization of one or more
ethylenically unsaturated monomers. Preferably, the emulsions according to the

25 invention are used for the (co)polymerization of vinyl chloride.

More freferably, the chiorinated paraffin that is used in the present invention
contains 40 to 65% by weight of chiorine, based on the weight of the chlorinated
paraffin. Such chlorinated paraffins are conventional products and are typically
30 obtained by chiorination of a paraffin wax or n-paraffin. The properties of the
chlorinated paraffin change with the extent of chiorination.jif the chlorine content
exceeds 65% by weight, the chlorinated paraffin typically is a solid and handling



aqueous phase i's -25C or |ower. By using such an amount, the enul si ‘B”ﬁl’é@'?[]ﬂl‘
have an ac%&ﬁﬁﬁy‘ | ow viscosity at tenperatures down to -2 42130 o »
accept abl e scosity for the emulsions will typically range from about 50
nmPa.s ' to-about 500 nPa.s at -10C, preferably from 100 to 500 nPa.s at

-10C. 5 Preferably, the water used to nake the enulsion is deionized water.
Preferably, the amount of water is in the range of from20 to 35% by

wei ght, based on the wei ght of the emulsion. 10 The noni oni c surface-active
agent or thereaf issncénvesmemnAccsrdingly ectdotinated auaraffin with achienne content

necessary, u [n the present jnvention are of the conventional type.
Exanpl es Pf]gﬁﬁﬁggg}bm%ﬁ'@hﬁ?&ﬁnqr? BRIt he sorbitan esters of higher

fatty acids such as oleic acid, lauric acid, palmtic acid, stearic acid,
etc., with an HLB val ue of not higher than 9 and the pol yoxyet hyl ene
sor bi t an Cerewemialyoévailabile and sijitdbdeichoriaetat] ppeaffing inclade Empra®r iK€ aci d,

. i HLB | 20 i i
Surt ncb. s33; Boiara 45 R Rudaeit sorerany REMBIE o, L1ED): AibsRRi=@s. o0,
Rheodol TW4O12R TRYeperkx REF1RQ, TORDIRCORPORMTARG. TRy Kasy Ger pasdt i on).

It is preferred that a m xture of nonionic surface-active agents is used
where at B&$ Oloafea Ghixiroe of dwa @finsrechiennaied paraffine. agents has an HLB
val ue of not higher than 9 and at | east one other of the nonionic
surface-active agents has an HLB value of from 10 to 20. !f used, the

content oPraferalsini thesermuisiengattordirRgRntheliuéhtion icenforieen 05 ko 118.0% W 25 by
weight in the final enulsion. If the content is |ess than 0.1% by wei ght;

the st®rayeightadi ther ghipgnategh pacffin.f If the costerinef cRlofpated: paRrifn tushsg, )
i ght . . ‘ A . i. ‘ LB

val e of " Proebt Bfeshig becliod S Alofs SIS PR iFREN el M)

i nsul at i oweighlipdne \stofagehstadlty nafr thebeaiutsioh us i ingufficieneniil theocorientonts

i nferior. Th tecti | 1 oi d which i ed, if des|.red

o7 i ARGl o 2o oS RGBS Beapt 1 o

to a degr af/epltiohi®abave A B3% bY\ReWHt3ME N disdogityboMheerAQRbrPs¢drR88 82 130

mol % and preferably from5 to 70 mol % Such partially hydrol yzed pol yvi nyl

al cohdi s Aigh.dYiete Rieeiabls thelsmulsigns:acsording toHR)invamtiomermPpsefent ed
50°t o 70" Ruoio B Pedainto B arRifieied attasio SMOSPh AT fig MoRELEL ot T

limted tperdiidd ickeuifens cddvitisiag ifesm (Glegoek 00 blyyweighy oif $hé robtorimatexd 70
nmol %9 ex Unitika Kasei K K 1f used in the enul sions of .the present

i nvent i onPaf#Encyn¢e vchemulgops bexe the bestdalgneed Branasi®®d. 1 to 10% by

wei ght, based on the wei ght of the enulsion. 10 The enul sions of the
present invention can be produced by any conventional method. The procedure
used 20 mitke préferneddbahtheconglagicoperoxidel uded is thagtreparation of theh eowiigiens i onal

routes, is_as tollows. First, the antjitreeze and..the optional PVYA and/or a
noni oni ¢ Dabracara 2t igen 14 Puf el abiEai APt dr e ek dNace: *
to form am&persitfesihasare Lssd hapaadiéding ﬁomgﬁff@ Plowae tds notaethat t he
organi ¢ peroxi des and one or nore of the chlorinated paraffins is_ prepared,

an oi | phifsa. mpfigie oheorganicpparxides idasad: the drepzing st phase ghihe he
resul tant m xJ: I LEI : Lviel v ] be
Lded 1o PROUSE T B8R0 B, HViGRRMatifRtlod iy BT e Wiy TBY
enul spdHNn ongsnio beedxidss isSOHD opidwem Altetedtively, a peroxide with a freezing point
above 0°C can be diluted with a solvent to lower its freezing point, as is

explained below.

Examples of organic peroxides which can be used in the present invention
30 include peroxydicarbonates, such as di(1-methylbutyl) peroxydicarbonate, di(n-
decyl) peroxydicarbonate, di(sec-butyl) peroxydicarborfate, di(2-ethythexyl)
peroxydicarbonate, di(3-methoxybutyl) peroxydicarbonate, di(2-ethoxyethyl)



R

20 ‘emul si on (water being the continuous phase) and shows excel | ent Z 6 MARY 7007
properti eswpbnigsaoys of stability and safety. The enul sifyi ngcsasyg/srry be
carried out by using any conventional dispersing equipnent, for exanple by
nmeans of a paddl e-type, propeller-type, or turbine 25 type nechani cal

rotary stirrer, acolloid mll, a honngenizes) such as an ultra sonic
honogeni zes, a hi gh-speed shearing apparatus, and a line m xer. Preferably,

t he emul si on of organic peroxi de has an average particle size (d50) of not

| ar ger t REFORYdiCaROONateyr Bl peraxyesters Sugboas sttt eesvupivalaty, tamithe

emul si on ol to r [; tio u L0t t he
suspensi ?ﬁgfﬁ%?gﬁ'ont?‘%%oﬁeﬁgﬁ@‘é ?{oéh OPOQ{XE oﬁ‘?rfo#gﬁelaledttﬂyl éﬁu AI |y
unsat ur atpegorymendecanoBteef er abltyamyplt | easpemxyneodecanodts, sel ect-bexylrom t he
WO 99/31 194 8 z ~ ~;,~ 200z., PCTIIB98/02I 30 roug of vinyl halides, such
as vinyl REIP¥NERIEcENRetg.dene A typOERRNAIRRAECARORIE. as™ vi fiyAUT M ne

chl orizde;_ \j w1 N t Loyl tage; acrylic
2ci d Sna ieRjedBipEnSa; (VhuBT, FaiiiRR GG ne) aitBRIE
styrene; tydobefbund; pemixghesdecdindagst&tts, did droxidlesdsiest as sdiisabdtyetihyl ene.
A5 nDredﬁ%eferggd mononer is vinyl chloride. As said, the_vinyl chloride
can be hdiRSpYIEe K?ée%frane%@@@ﬁﬁvla PEEPXiqe, qtﬁeaﬂﬁtm‘éturéﬁé’éfw? REMPFononer s
can be seleted pepshiabbierrnd Rim - Nk (Ies %{w 1 B¥homiNAE R 1] BYd-i dene
chloride; vinyl ethers; vinyl esters; (nmeth)acrylic acid and esters

t her eof ; tatrametihybuiyhpioietynpounds, such as styrene; a-olefins; malefic acid
esteqﬁ; and fumaric acid 10 esters. If the vinyl chloride is copolynerized,
then 't is preferred that the amount of the conononer(s) is |less than 30%

by wei ghtThdapatbritnot kegimicIbérorideald th@nafBIsionshef RREYpRGEARIAVNtBR hod as
used by the inventors to eval uate the aqueous 15 peroxi de enul sions of the

present (ysKallyiinons1gite JR%hbyeveiaht basediondheweightotifiecnslisips: Hithde

enul si ons > U i n onyentj ) i 21 Vi nyl
Chlori do seoRamers “BRS afad Yoot o Skt Seoorte) M oidi nd. i 27
suspensi acopiongoallys iumdesirableo! A nedriceatriatdon obf \grawter cthbar V0% byl neighthe use
of emul sions according to the invention in ,suc% a 20 rocess was, found to
| ead Po I%B@aﬁ\biﬂ PagP ?S'Pﬁed‘l‘%éﬁzﬁﬁf%ty BREEHABtS rpf?éalplgwg}e POUFSWSFIPBvel of

the react@nerbkidBGRdfel dmBRIAPRRSM B85 % ésww%ﬂgm, oS prefH6RSrdhe
anount of nononer escapling to the environnent  and™reduces the exposure of
t he wor ke¥Sta 62%Hey weighter. 1t is noted that in suspension
(co)polynerizations a PVA typically is used as the protective colloid,
while in 25 enul sion (co)polynerizations a surface-active agent typically
i's used as theeprbséhf RBfHtioR, dhdl orddific PIEALE 8T BYI dRitEIWith Qﬁ%r?ﬁﬁi@r di ng
to the invention are pre-emnently suited to nake conpositions of organic

per 0X0dessalyen t@ upRiave s dealistgbilify) enta Iaventhe fraszo watndr Pefeusdiity.
Wth a hi ity gt LSy t - ' i h. 3. wat er
sol ubi I i l‘?ﬁa‘ﬁ?aﬁvr %Eﬁ'bfb%sveéa%% é%f)'ggﬁ%ﬁ ‘?’%9&%@?@%& %‘%%’E%%“%‘#% &r abl y
nmor e t haralpb@tip phydmdaewars, ndivetytprehalasb| (D OPY, eetchawherz using-,stch 2602 wo
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were found to have a | ow viscosity, 1.e. below about 500 nPa.s at-10C,
assurddSng ease of handling during 5 production, transportation, and use.
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use of lower alcohols or glycols is preferred. Practical examples of said

preferred lower alcohols and glycols are methyl aicohol, ethyl alcohol, isopropyl

30 alcohol, ethylene glycol, and mixtures thereof. It is preferred that these
antifreezing agents are used in the range of from 5 to 25%tby weight, preferably

13 to 20% by weight, of the emulsion, so that the freezing temperature of the
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measured using a Mcrotrack FRA particle analyzer (ex N kkiso K K.). The
~average particle size is d50 as cal cul ated per the operating nmanual, being
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36------ 50[1i|utfjp DOP: - .- - 5 (?Séa ent | P-.1620-1014----Chlorinated pa,raff nEM
K- 4391363¥8lue of | rgm 10 to 20. Examples of such nonionic surrace-acilive agents are
Rheodol® SP-L10, Rheodol SP-P10, Rheodol SP-010, Rheodol TW-L120,
Rheodol TW-P120, and Rheodol TW-0120 (ex Kao Corporation). It is preferred
that a mixture of nonionic surface-active agents is used where at least one of
20  the nonionic surface-active agents has an HLB value of not higher than 9 and at
least one other of the nonionic surface-active agents has an HLB value of from ‘)
10 to 20. )

If used, the content of nonionic surface-active agent usually is from 0.1 to 1.0%
25 by weight in the final emulsion. If the content is less than 0.1% by weight, the
storage stability is reduced. If the content is more than 1.0% by weight,
particularly of the nonionic surface-active agent having an HLB value of from 10
to 20, there is a possibility that the electrical insulation property of the polymer

obtained using the emulsion becomes inferior.

The protective colloid which is used, if so desired, preferably is a polyvinyl

acetate that is partially hydrolyzed (saponified) to a degree of from 5 to 85
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emulsion.

10 The emulsions of the present invention can be produced by any conventional
method. The procedure used to make the present emulsions, which is just one
of such conventional routes, is as follows.

First, the antifreeze and the optional PVA and/or a nonionic surface-active
agent are dissolved and/or dispersed in the water to form an aqueous phase.
Separately, a mixture of one or more of the organic peroxides and one or more
of the chlorinated paraffins is prepared, an oil phase. Then the oil phase is
added to said aqueous phase and the resultant mixture is emulsified.
Alternatively, the aqueous phase may be added to the oil phase, followed by
emulsifying of the mixture. The emulsion thus obtained is an oil in water
20 emulsion (water being the continuous phase) and shows excellent properties in

terms of stability and safety.

The emulsifying step may be carried out by using any conventional dispersing
equipment, for example by means of a paddle-type, propeller-type, or turbine-
25 type mechanical rotary stirrer, a colloid mill, a homogenizer, such as an ultra
sonic homogenizer, a high-speed shearing apparatus, and a line mixer.
Preferably, the emulsion of organic peroxide has an average particle size (d50)

of not larger than 8 um, in order to obtain a good storage stability.

30 The emuisions according to the present invention are useful to initiate the
suspension or emulsion (co)polymerization of one or more ethylenically

unsaturated monomers. Preferably, at least one monomer is selected from the



Kayacar bon MC ex. Kayaku Akzo Corporation is di(3-methoxybutyl peroxy) 10

di carbonate (used as 50% sol ution). Trigonox 36 ex Kayaku Akzo Coi2 rlaty o807,
is di(3,5 YAPPH¢hykhexanoyl ) peroxide (pure product). DOP RCITEE B

di octyl phthalate. 1P-1620 Solvent is an iso-paraffin-series aliphatic
hydr ocarbon ex Idemtsu 15 Petrol eum Chem stry Co., Ltd. Enpara K-43 is a
chlorinated paraffin ex A inonoto Co., 8.td. KAC 2668 R 13 Grn 0 c~~
' ;, -r, -i Table 3 Performance testExanpl ed50Vi scosity directly after

preparatig begdRyShARIEs! Eﬁéﬁé@\ﬂiﬁ‘@%ﬁ&rﬂé@iﬁwihbnéEﬁéﬁiﬂe pe monomers
separ at i on- 10C0CMont hsEval uat i on11.53350210>6+1. 08410200>6+31. 88220160>6+3.

2015080>686Ch B81¢0Ylideres shitritle) 26144 6the s, 38ny3sested) se€h as vinyl acetate,
+6. 6817011014 7. 32130901, 5-D13. 603501801.5- N 07 3 0 UN WO
007 31104 (HEGIReTIE SCETINE R TRIEIC Pl SHE ATl HR] R PHL wer o
used to iastistpeae! heolefiRgemaleld deRl BERIS ZRIMANT BEidveédtels; @HPEtHYfRenel A thi s
end a one-litre glass autoclave was charged with an aqueous solution of
0.13 ¢f of nRVA ;(rd%gr&da nodndmper & yinyk chibride. As said, the vinyl chloride can be
homopolymerized or copolymerized. In the latter case, the comonomers can be
selected from other vinyl halides than vinyl chloride; vinylidene chloride; vinyl
ethers; vinyl esters; (meth)acrylic acid and esters thereof, aromatic vinyl
compounds, such as styrene; a-olefins; maleic acid esters; and fumaric acid
10 esters. If the vinyl chloride is copolymerized, then it is preferred that the amount J
of the comonomer(s) is less than 30% by weight, based on the weight of all
monomer.

The polymerization method as used by the inventors to evaluate the agueous

15 peroxide emulsions of the present invention is given hereinafter. However, the
aqueous peroxide “emulsions can be used in any conventional method of
(co)polymerizing vinyl chioride monomer. Preferably, said conventional
polymerization method is a suspension or emulsion (co)polymerization of viny!
chloride, since the use of emulsions according to the invention in such a

20 . process was found to lead to less fouling of the reactor. Because of the lower
fouling level of the reactor, it needs to be opened less frequently, which reduces )
the amount of monomer escaping to the environment and reduces the exposure
of the workers to the monomer. It is noted that in suspension
(co)polymerizations a PVA typically is used as the protective colloid, while in

25 emulsion (co)polymerizations a surface-active agent typically is used as the
dispersion aid.

The aqueous peroxide emulsions according to the invention are pre-eminently
suited to make compositions of organic peroxides with a specific gravity below 1
30 and a high water solubility. With a high water solub-ility it is meant to denote
peroxides with a water solubility greater then 100 partsn"per million by weight

(ppm), preferably more than 500 ppm and even more preferably more than
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tots! of 6% by FS'#?(S 6. PIgSREtNE  £0TBRS)si 3HA/RE ¢ SPAHATHE t BUdRsE-3eof
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formed. Then the homogeneous liquid was cooled to a temperature of from Q to
20 5°C. Subsequently a solution of the desired organic peroxide(s; and chlorinated
paraffin(s) was added and the resuitant mixture was stirred for 10 to 30 minutes
until an emulsion was obtained.
The resulting emulsions were evaluated by analyzing the storage stability, the

average droplet size, and the viscosity. The results are shown in Table 3.

[
(¥4}

To evaluate the stability, each emulsion was placed in a glass vessel and stored
at -10°C. Every month, the emulsion was checked for phase s=zparation. When
the sample was uniform and no layer had formed after 6 merths, the stability
was considered to beﬂgood, when a layer separation occurred-after 2 months,
30 the stability was usual, and when the layer separation occurred within 2 months,

the stability was poor.

AMENDED SHEET
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10%&' () - J@@ﬂ@lf(é)dwat@’ 10 10Lp1m/a& (30 /[ 2628 #-1 31, 74102%&' () 28adE: / 10
Antifreeze  |Methanol - 8 7 15 - 10 8
EG 20 9 8 - 15 7 8
Protective KP-08 2 - - - - - 1
colloid UMR-20M - 2 - - - 1 -
Nonionic TW-P120 - - 02| 0303 - -
surface- SP-L10 - - 0.3 | 05 - - -
active agent
Organic KE P 40 [ 40 [ 40 | - | - - - D,
peroxide TO 23 - - - 50 - - -
KD-58 - - - - 50 - -
KC MC - - - - - 25 -
TO 36 - - - - - - 50
Diluting DOP - - - - - 25 -
agent IP-1620 - 10 | 14 - - - -
Chlorinated |EM K-43 9 1 3 6 3 5 5
paraffin
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Nanicnic RO-P120 - - 0.1 -
surface- RO SP-L10| - - 0.5 -
active agent
Organic KEP 40 | 40 - -
peroxide TO 23 - - 50 -
KD-58 - - - - -
KC MC - - - 25
TO 36 - - - -
Diluting DOP - - - 25
agent IP-1620 - 10 - -
Chlorinated |EM K-43 - - - -
paraffin

(Note) EG = Ethylene glycol, GO = Gohsenol®,
UR = Unitika Resin®, RO = Rheodol®,
KE = Kayaester®, TO = Trigonox®,
5 HC = Kayacarbon®, EM = Empara® '
KC = Kayacarbon®

Gohsenol® KP-08 ex Nippon Synthetic Chemical Industry Co., Ltd. is a PVA
with a degree of hydrolysis from 71.0 to 75.0 mol%.

10 Unitika Resin® UMR-20M ex Unitika Kasei K.K. is a PVA with a degree of
hydrolysis of 65 mol%.
Rheodol® TW-P 120 ex Kao Corporation is a nonionic with an HLB value of

AMENDED SHEET
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KD-58 ex Kayaku Akzo Corporation is t-hexyl peroxyneodecanoate (pure
product).
Kayacarbon® MC ex Kayaku Akzo Corporation is di(3-methoxybutylperoxy)

10 dicarbonate (used as 50% solution). J
Trigonox 36 ex Kayaku Akzo Corporation is di(3,5,5-trimethykhexanoyl)
peroxide (pure product).

DOP is generic dioctyl phthalate.
IP-1620® Solvent is an iso-paraffin-series aliphatic hydrocarbon ex idemitsu

15 Petroleum Chemistry Co., Ltd.

Empara® K-43 is a chlorinated paraffin ex Ajinomoto Co., Ltd.
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is a dilution in 1P-1620 solvent (70% peroxide).
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From the results it can be seen that the emulsion of the present invention can
be used to improve the suspension polymerization of vinyl chloride.
Furthermore, it was noted that the residue attached to the inside wall of the
autoclave, also known as the amount of fouling or scaling of the reactor, was

20 lower when the emulsion according to the invention was used.
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