WO 2011/ 015567PCT/ EP2010/ 061251 STORAGE STABLE AND SAFE PEROXI DE EMULSI ONS
WTH A H GH ACTI VE OXYGEN CONTENT The present invention relates to storage
st abl e amsio=afi@1sssnl si on conprising 5 one or nore or gamCE/Epeoonses, said
emul si on having a high active oxygen content. The invention further relates
to the use of such enulsions in polynerization reactions. Aqueous enul sions
of organic peroxides containing relatively high 10 concentrations of

organi c peroxide are known fromthe prior art. Exanples of such prior art
docunents are EP 0 032 757, WD 99/005101, US 3,988, 261, and WD 2003/ 095500.
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consisting exclusively of organic peroxide with relatively low molecular active

15 oxygen content; that is: less than 7.00 wt%. And although these documents
suggest various other organic peroxides as suitable for preparing stable
emulsions, including peroxides with a higher molecular active oxygen content,
such emulsions seem not to have been actually prepared and certainly not
tested for safety according to UN regulations.

20
The problem associated with emulsions comprising peroxides with a molecular
active oxygen content of about 7.00 wt% or higher, is the increased danger
associated with thermal runaway. Therefore, emulsions containing a peroxide
with a high molecular active oxygen content generally need a phlegmatizer to

25 fulfill the UN transport classification requirements. The purpose of this
phlegmatizer is to increase the thermal stability and to reduce the effects of a
thermal runaway, if it occurs. Typical phlegmatizers are essentially water-
insoluble solvents like isododecane and odorless mineral spirits (OMS).

30 For instance, the present commercial emulsions of diisobutyryl peroxide, which
has a molecular active oxygen content of 9.18 wt%, do not contain more than
26 wt% of peroxide. The oil phase contains the solvent isododecane in an



2 amount of 1 kg per kg diisobutyryl peroxide. This enulsion is classified
as type F liquid (according to classification principles as described in
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oi | phase The oil phase of the enul sion according to the present invention
conprises at least 53 W% preferably at |least 55 wt% nore preferably at

| east 60 WT%e @88l of more concentrated emulsions is nevertheless desired, for example
15  to improve economics of storage and transport.

Surprisingly, and contrary to expectations, it has now been found that for
emulsions of organic peroxides with a relatively high molecular active oxygen
content, the safety characteristics of the emulsion can be improved when

20 replacing part of the phlegmatizer by organic peroxide. This allows the safe
transport and storage of organic peroxide emulsions with high active oxygen
content without the need for larger vent openings or higher design pressure of
transport tanks and storage tanks.

25  The present invention therefore relates to an emulsion comprising an oil phase
dispersed in an aqueous phase, wherein said oil phase comprises at least 53
wit% of one or more organic peroxides, more than 50 wt% of which have a
molecular active oxygen content of at least 7.00 wt%, said emulsion satisfying
the classification tests for organic peroxide type F.

30



nost preferably at | east 68 wt % of one or nore organi c peroxides, nore than
50 5 wt % of which have a nol ecul ar active oxygen content of at |east 7.00
wt % The wonbamtisss organi ¢ peroxide in the oil phase i #CpEPR@oabi2fl not
nore than 85 wt % and nost preferably not3 nore than 77 wt% which allows for
preferably at |east 15 wt% nost preferably 23 wt % of ot her conponents in
the oil phase. The ot her conponents preferably are conponents with a

nol ecul ar active oxygen 10 content of less than 1 wt% Preferred ot her
conponents are phlegmati zers, i.e. organic solvents satisfying the United
Nat i ons Red’d’ter@ﬁl@lfaasa)ns on the Transport of Dangerous Goods, which
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odorless mineral spirits (OMS), white spirit type aliphatic solvents, and solvents
15 that are used as plasticizers in PVC (e.g. adipates like diisodecyladipate). The
phlegmatizer content of the oil phase is preferably at least 15 wt%, more
preferably at least 23 wt%. The phlegmatizer content of the oil phase is less
than 47%, more preferably less than 45%, yet more preferably less than 40%,
and most preferably less than 32%.
20
The majority, that is: more than 50 wt%, of the organic peroxides that are
present in the oil phase have a molecular active oxygen content of at least 7.00
wi%, preferably at least 8.00 wt%, yet most preferably at least 9.00 wt%. The
molecular active oxygen content of the majority of the organic peroxides in the
25 oil phase (more than 50 wt%) is preferably less than 15 wt%, most preferably
less than 12 wt%.
In a preferred embodiment, more than 60 wt%, more preferably more than 70
wt%, even more preferably more than 80 wt%, yet more preferably more than
90 wt%, and most preferably 100 wt% of the organic peroxides present in the oil
30 phase have a molecular active oxygen content of at least 7.00 wt%.
This molecular active oxygen content is defined as the wt% of active oxygen
atoms (one oxygen atom per peroxide functionality) based on the weight of the
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The aqueoupupfIps®xy)-3,3,5-trimethylcyclohexane  (AO=10.58  wt%),  1,1-di(tert-

15  butylperoxy)cyclohexane (AO=12.29 wt%), 2,2-di(tert-butylperoxy)butane
(AO=13.66 wi%), tert-butylperoxy isopropyl carbonate (AO=9.08 wi%),
diethylperoxydicarbonate (AO=8.98 wt%), tert-butyl peroxyacetate (AO=12.11
wi%), tert-butylperoxybenzoate (AO=8.24 wt%,), di-tert-amyl peroxide (AO=9.18
wi%), 2,2-dimethyl-2,5-di(tert-butylperoxy)hexane (AO=11.02 wt%), tert-butyl

20  cumyl peroxide (AO=7.68 wit%), and 2,2-dimethyl-2,5-di(tert-
butylperoxy)hexyne-3 (AO=11.17 wt%).

Preferably, the water-solubility of the organic peroxide is less than 1 vol% at
+5°C. The organic peroxide is preferably a liquid at 0°C. The organic peroxide
25 preferably has a half life in monochlorobenzene of less than 1 hr at 70°C.

The preferred organic peroxide that is present in the oil phase is diisobutyryl
peroxide. More preferably, this peroxide makes up more than 50 wt%, more
preferably at least 75 wt%, even more preferably at least 90 wt%, and most
30 preferably at least 95 wt% of the total amount of organic peroxide that is present

in the emulsion of the present invention.



The aqueous phase preferably conprises at |east 50 wt % water. O her
conponents that nmay be present in the agueous phase are the usual additives
t hat st abwDi2as/asesi ons and prevent the enul sion from PCE&EPR1G/061251
5Preferably, the aqueous phase will not Freeze at t enper at ures above -10C,
nore preferably -20C, nost preferably -25C. Exanples of such other
conpounds are protective colloids, surfactants, antifreeze agents, and

t hi ckeners. 10Exanples of suitable protective colloids are cellul oses and
partially hydrolyzed pol yvinyl acetate. Partially hydrol yzed pol yvi nyl

acet ate (PVAe aguadus phaseerred protective colloid to be present in the

aqueous phase._ Preferably, the PVA has.a degre f hydrolysis of at |east
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20Pr ef er ablnyorespreferabllyl-20eC ohoBtMsreferdblys-280C. conprise nore than 0.2% of a
PVA with a degree of hydrol ysis bel ow 45% or above 80% The anount of PVA
used in the emul sions according to the invention will depend on the

concent r at iR ni)ds (& UhPEH eP e RHdde s e PEbISIVREL NS YsiBettants, anti-
freeze agents, and thickeners.

10 Examples of suitable protective colloids are celluloses and partially hydrolyzed
polyvinyl acetate. Partially hydrolyzed polyvinyl acetate (PVA) is the preferred
protective colloid to be present in the aqueous phase. Preferably, the PVA has
a degree of hydrolysis of at least 45%, more preferably at least 48%, and most
preferably at least 50%, and preferably at most 80%, more preferably at most

15  70%. Preferably, the PVA is randomly hydrolyzed, as opposed to blocky
hydrolyzed.

Instead of using just one type of PVA, also a blend of two or more PVA's can be
used. In that case the blend can be seen as just one PVA of which the degree
of hydrolysis is the weight average degree of hydrolysis of the PVA's.

20  Preferably, such a blend of PVA’s does not comprise more than 0.2% of a PVA
with a degree of hydrolysis below 45% or above 80%.

The amount of PVA used in the emulsions according to the invention will
depend on the concentration and the types of peroxides and surfactants used
and the desired viscosity of the final emulsion. Typically, the amount of PVA in

25 the final emulsion will be at least 0.01 wt%, preferably at least 0.1 wt%, and
most preferably at least 0.5 wt%, and at most 5% wt%, more preferably at most
3.0 wt%, even more preferably at most 2.5 wt%, more preferably at most 2.0
wt%, and most preferably at most 1.5 wt%.

30 Surfactants are surface-active chemicals that influence the interfacial surface
tension between the aqueous phase and the oil phase. Such compounds are

also known as “emulsifiers.” Preferably, the emulsion according to the invention



and the desired viscosity of the final enulsion. Typically, the anount of
PVA in 25 the final emulsion will be at least 0.01 wt% preferably at
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nore preferably at nost 3.0 W% even nd e preferably at nost 2.5 wt% nore
preferably at nost 2.0 wt% and nost preferably at nost 1.5 wt%
30Surfactants are surface-active chemcals that influence the interfacial
surface tension betmeen t he agueous phase and the oil phase. Such conpounds
are also knowmn as "enulsifiers.” Preferably, the enulsion according to the
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Nobel 20 asidgiop] SuchBas Remcopal® 20, ethoxylated myristyl alcohol, ethoxylated cetyl
15 alcohol, ethoxylated oleyl alcohol, ethoxylated mixtures of alcohols, such as
Ethylan® CO35, which is the ethoxylated product of a mixture of palmitic
alcohol and oleyl alcohol, ethoxylated alcohols derived from coconut oil, palmitic
acid, and/or tallow, and ethoxylated stearyl alcohol, e.g., with a degree of
ethoxylation of 80 with an HLB-value of 18.5, and obtainable from Akzo Nobel
20 as Berol® 08.
Preferably the amount surfactant is below 1.0 wt%.

Suitable anti-freeze agents are methanol, ethanol, propanol, isopropanol, glycol,
propanediol, and glycerol, since it is known that such compounds will have
25 hardly any effect on polymerization processes in which peroxide emulsions are
used. Most preferably, methanol is used as anti-freeze. Also combinations of
two or more anti-freeze agents can be used in the emulsion according to the
invention. If, for example, ethylene glycol is added in a relatively low amount to
a mixture of water and methanol, the flammability will be positively influenced,
30 as the total mixture will be less flammable at the same temperature.
The amount of anti-freeze is preferably chosen such that the emulsion does not

freeze at a temperature of -10°C. More preferably, the emulsion does not freeze



Preferably the amount surfactant is below 1.0 wt% Suitable anti-freeze
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of one or nore gdni ¢ pé&roxi des can be present t he agueous phase. O her
addi ti ves tdmaulsiony be present in the aqueous phase are pH adjusting
15agen%8 such as cal ci um oxi de or phosphate buffers, sequestering agents,
and, ifYdesired, biocides, e.g. fungicides. The concentration of these
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one or more organic peroxides can be present in the aqueous phase.

Other additives that may be present in the aqueous phase are pH-adjusting

15  agents such as calcium oxide or phosphate buffers, sequestering agents, and, if
desired, biocides, e.g. fungicides. The concentration of these additives will
depend on the desired effect and the other ingredients in the emulsion.

The emulsion

20 The emulsion according to the present invention is an oil-in-water emulsion. It
can be prepared in any conventional way of preparing such emulsions.

The emulsion preferably contains 35-75 vol%, more preferably 45-70 vol%, and
most preferably 50-65 vol% of oil phase, the remainder - up to 100 vol% - being
aqgueous phase.

25  Preferably, the active oxygen content of the emulsion is at least 2.60 wt%, more
preferably at least 3.10 wt%, and most preferably at least 3.50 wt% Preferably,
the active oxygen content of the emulsion is below 4.60 wt%, most preferably
below 4.20 wt%.

30 The emulsion according to the present invention preferably has a Self-
Accelerating Decomposition Temperature (SADT) below +20°C, more

preferably below +10°C and most preferably below +5°C for a packaging size of



The enul si on 20The enul sion according to the present invention is an
oil-in-water enulsion. It can be prepared in any conventional way of
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| owest tenperature at which self-accel erating deconposition may_occur with
a packaged T&oeMHISN Bt atisisdke clagshicaterieris f&r ‘OrRganis perpxde Tee dnul si on

must saki sf j [ 'S Her.. i e [ T i 5 of
the Nandal Chinq SAEARERE TGS WO CEHR (e yeuBbY Behior PR DU 2,007 o0
5.2 of Uni tLadiehaiNatinas RBeocomemgtaidtions on thiee Tiamsppordf Danfemger Goedeoods,
resulting in a classification UN 31 09 and/or UN 3119. Applications of the
enul si on 16G$ELRGAN %icmsg'@%?@li%ﬁ’ﬂ 89 eRe/P ¥ St 9 nvention finds use in

pol ymeri zati on

Applications of the emulsion

10 The emulsion according to the present invention finds use in polymerization
reactions of, e.g., ethylenically unsaturated monomers, for example vinyl
chloride monomer.
In particular, it is very suitable for use in a process for the suspension
polymerization of one or more ethylenically unsaturated monomers, e.g. vinyl

15  chloride monomer, involving the step of continuously and/or intermittently
dosing the emulsion according to any one of the preceding claims to the
polymerization reactor at the polymerization temperature. Such processes are
described in WO 2000/017245, WO 2003/054040, WO 2003/087168, WO
2003/054039, WO 2004/096871, WO 2004/113392, and WO 2005/000916.

20



reactions of, e.g., ethylenically unsaturated nononmers, for exanple vinyl
chloride nononer. In particular, it is very suitable for use in a process
for the swepengiisss7pol yneri zati on of one or nore ethyl emctaiPkgromwnrat ur at ed
nononers, e.g. vinyl 15 chloride nonongt, involving the step of
continuously and/or intermttently dosing the enul sion according to any one
of the preceding clains to the polynerization reactor at the polynerization
tenperature. Such processes are described in WD 2000/ 017245, WO

2003/ 054040, WO 2003/087168, WO 2003/ 054039, WD 2004/096871, WO

2004/ 11339EXAMBLAE 2005/ 000916. 20 WD 2011/ 015567PCT/ EP2010/ 061251 9
EXAMPLES Emul sion preparation |In the exanples below, enulsions were
prepared by adding the oil phase to the 5 aqueous phase and using an Utra
Turrax for BEhg@spmbrebbtgiani on. A cooling shell was used to keep the
tenperature between -10 and OC. If needed to remain within this te ature
range, the lUthe axamplegdelewi BMURENS wiepd PseR3afedibyasading thaioil Ph@s%léﬂl

phase ip t I I i at
Foom t caperat SEEEPESe AFLANiHE SpRI ST AiallorThi i Randt A 880 ?@é‘?

al l ow ng 1wasuused to keag the n@npénaQMreald@ththe Rvid @rGl Ibhbededits pemairon
agents to the water/nethanol m xture. nPIe 1 15 An enul sion was

prepared ad¥Bimi Hbst@m%aﬂirﬁcéaGG% éB@véJ rgnd ugiaX- agianaflASo e MMeA3s had
the fol | owigtomaARaegi tion: G| phase:

The aqueous phase in the examples below was prepared by mixing the

10 ingredients at room temperature in a glass beaker equipped with a laboratory
stirrer, allowing 1 hour stirring time after adding the PVA and other dispersion

agents to the water/methanol mixture.

Example 1
15  An emulsion was prepared according to the procedure above. The oil- and

aqueous phases had the following composition:
Oil phase:
o 72 wt% di-isobutyryl peroxide in isododecane
Aqueous phase:
20 e PVA, 62-68% hydrolyzed under acid conditions (blocky hydrolyzed): 1.1 wt%
of final emulsion
e FEthoxylated stearyl alcohol (HLB=18.5): 0.3 wt% of final emulsion
¢ Methanol/water mixture (weight ratio: 32/68) up to 100 wt% of the aqueous
phase.
25
The peroxide content of the final emulsion was 40 wt%; the active oxygen
content of the emulsion was 3.67 wt%.

The stability of the emulsion was determined by measuring the droplet size in
30 time, using light scattering (Malvern® Easy Sizer). It turned out that the
emulsion was very stable. 99% of the dispersed phase volume was well below



72 wt % di -1 sobutyryl peroxide in isododecane Aqueous phase: 20 PVA, 62-68%
hydr ol yzed under acid conditions (bl ocky hydrolyzed): 1.1 wt% of final

emul si on wathoxoibsted stearyl al cohol (HLB=18.5): 0.3 wetaaP2détiomeal2senul si on
Met hanol / wat er mi xture (weight ratio: 32068) up to 100 wt % of the aqueous
phase. 25 The peroxide content of the final enulsion was 40 wt% the active
oxygen content of the enulsion was 3.67 Wm % The stability of the
enul si on was determ ned by neasuring the droplet size in 30tinme, using
light scattering (Malvern(r) Easy Sizer). It turned out that the enul sion
was very stifbnironanssemainecias peeks éaf aieast thisleunenthasviven stobed batwaap
2011/0155625@%%EP3@%@#261251 10 10 micron and renmai ned as such for at |east
three nonth ah d between -252C and -202C. In a separation test with
150 m emul sion, kept at 35C (at which the peroxide 5 deconposes

rel atively fast) the product separated in a transparent upper |ayer of 36%

of the |iqlf@ W&jﬁt'orarﬁ%ﬁtamﬂb\lég Mhe elsi@mient & B ay@f WitCts v peraxide
;'afgﬁ Bel Qlompa8edthiaYifel A 95 thE PIGENL! AP Bielntd FalBRsent BYSE: Wher Del ow
of 36% of the liquid height and a lower white (emulsion) layer of 64% of the
liquid height. The active oxygen concentration in the upper layer was below 1
Wit%.
Because the peroxide-containing oil phase remained dispersed in the water
10 phase, the peroxide will decompose in close proximity of water phase. The
decomposition heat will thus initially be used to heat up and evaporate the water
phase. The temperature will therefore not exceed the boiling temperature of the
water phase and remain very moderate. This will ensure a runaway that does
not develop into a thermal explosion with hazardous effects. In other words: the

15 emulsion remains relatively stable even under these runaway conditions.

A large scale run-away test with 10 kg of this emulsion under non-stirred
conditions to simulate fire engulfment of a large storage tank confirmed the safe
runaway behaviour. That test was performed with 8.675 kg of the emulsion in a

20 9.64 litre vessel with a vent size of 13 mm in diameter. The vent opening was
equipped with a 1 barg bursting disk (aluminium disk with a 1 mm whole).
Applied heating rate was 0.5°C/min. During the run away the disk burst at 1.1
bar and there was no secondary pressure effect.

25 Example 2
Example 1 was repeated, except that randomly hydrolyzed PVA was used.

The resulting emulsion was very stable and 99% of the dispersed phase volume
was well below 10 micron and remained as such for at least three months when
stored between -252C and -20°C.

30



Because t he peroxide-containing oil phase renmained dispersed in the water
10 phase, the peroxide will deconpose in close proximty of water phase.
The decomwontivasseheat will thus initially be used to heatr/Rrpoiafei2evapor at e
the water phase. The tenperature wll thtrefore not exceed the boi li ng
tenperature of the water phase and remain very noderate. This wll ensure a
runaway that does not develop into a thermal explosion with hazardous
effects. In other words: the 15enul sion remains relatively stable even
under these runaway conditions. A large scale run-away test with 10 kg of
this enul silp@ sapdeatioroiess withr i mbeaaiulsionskans a BMICane separtiondqoctirredt of a

| arge stora t ank _gconfirped .the safe runa behavi gur . That t S

bor for med WRTHPRTG80RS BT A HhOBASR TeiHeRAEYe o6 BB poddMed B0 I &
vent size @mulSioATreiail RIMpiseible, IRnV@derabgse Nthawasy eshbipRd With a 1 barg
bursting disk (aluminiumdisk with a 1 nmwhole). Applied heating rate was

0.52C/ mn. During the run away the disk burst at 1.1 bar and there was no

ooy GO SEa i Ao d R T B

t hat rando use e resu on was very

st abl e and sa8sfavidyebehisirseith pbaseonddrypeesasewtiect.bel ow 10 m cron and
remai ned as such for at |east three nonths when stored between -252C and
-202C. WD 2011/ 015567PCT/ EP2010/ 061251 11 In a separation test with 150 mi
emul sion, kephnabtideexahpiS@aParati on occurred, not even after 8 hr at

i ncreased . n be concl uded that the emul sion remains fully
st abl e, evdxampler2 wesseepaatethagxasphdhai tres oil Phaskacgdamedl 48 rwifle ahadi- t est

perforped as ,described. in exanple 1 confirnmed the saf.e runa behavi pur

Wi th nd0sedsRhry! proxids cuiie in 2 egfode rUeerlialin D the Rahdmuisin ot
repeat ed, ©x0RPL ahBain AdtRed iy RRaAERY dhd BRaEMUNsiOnCH B9 widI sobut yryl
peroxide, resulting in a peroxide concentration in the final enulsion of 26
w % and an Taétriesgltingyayeusioorvasvenyf stable anchd9cohtheicispesse@ pBgsawolime

was well below 10 micron.

15 A large scale run-away test performed as described in example 1 but with
different vent sizes (size of the rupture disk) resulted in a secondary pressure
effect after rupture of the disk. Used disks in two different experiments were 9
and 14 mm and the secondary pressure effect was as high as 12.9 bar for the 9
mm disk and 4.1 bar for the 14 mm disk. A storage tank with the same A/V

20 (ratio between vent opening and tank-size) can be designed to withstand the
secondary pressure effect of 4.1 bar, but it is clear that the emulsion from this

example does put higher requirements to the storage tank.



The resulting enul sion was very stable and 99% of the di spersed phase

vol ume was well below 10 mcron. 15 A |large scale run-away test perforned
as descriweaoiwisseanpl e 1 but with different vent sizesP(CSiEPR010f06128E
rupture disk) resulted in a secondary pﬂ%ssure effect after rupture of the
di sk. Used disks in tw different experinments were 9 and 14 mm and t he
secondary pressure effect was as high as 12.9 bar for the 9 mmdisk and 4.1
bar for the 14 mmdisk. A storage tank with the same A/V 20 (rati o between
vent opening and tank-size) can be designed to withstand the secondary
pressure efGlAIMBf 4.1 bar, but it is clear that the emulsion fromthis
exanpl e does put higher requirenents to the storage tank. WO

2011/ 015567PCT/ EP2010/ 061251 12 CLAIMs 1. Enul si on conprising an oil phase
di spersed i1n an @AWeRHS cBhRBIRBingMaer @ilnphadd disperbb@sia aaMGISRT® Phakeast 53
wt % of one or nore organi c_peroxides, nore than 50 wt % of whi ch have a

nol ecul ar act i vavhe9ifesrid o tRhase sonrisesaitle st Wiqof SaePranarespr@anic
satisfykng the Lfd cati reQr i i - ion
ecor di B t o ol HoRoRGH bl harE S Elor BT HRYBR FEG LY BEnle ofBES! PO
at least 2.60, poatetadilat labsi 2ast wlb18alsk émutaisre sptisfyiigathley classifieatidn 3. 5
wt % Enul sion accorgi ng to, claiml1 or 2 wherein the active oxygen content
of the enul si on (PESAYtOFAGIRCPNER YRS L- 60 Wt % preferably not higher than
4.20 wt % Enmul sion according to any one of the preceding clains wherein the
oi | phase conprises at |least 55 wt% preferably at | east 60 wt% nost
preferably2at | dastist® atcirdihgdoeciaim foveecreirydre aciper oxyghrs coent of the
accordipng to any one of t cedi ng cl ai wherein re than 50 % of
e onddar ' ror e engsiands ghlesdl BEl prdera 3 i8St o wlEr ots Pressiacly

has/ have a nol egadhars Qighdve oxygen content of at |east 8.00 w% preferably
at least 9.00 wt% Enul sion according to claim5 wherein the organic
peroxide is diisobutyryl peroxide. Enulsion according to any one of the

precedi ng of ai Myl gl 0. LDG,AAHE0MS: PR AREIRA 1R8Sce bEASIN SonhTorat or-

WO 2011/ 015567
the emulsion is not higher than to 4.60 wt%, preferably not higher than

15 4.20 wt%.

4. Emulsion according to any one of the preceding claims wherein the oil
phase comprises at least 55 wt%, preferably at least 60 wt%, most
preferably at least 68 wt% of one or more organic peroxides.

20
5. Emulsion according to any one of the preceding claims wherein more
than 50 wt% of the one or more organic peroxides that are present in the
oil phase has/have a molecular active oxygen content of at least 8.00
wt%, preferably at least 9.00 wt%.
25

6. Emulsion according to claim 5 wherein the organic peroxide is
diisobutyryl peroxide.

7. Emulsion according to any one of the preceding claims wherein the

30 aqueous phase comprises at least 50 wt% water.



13 8. Enmul sion according to any one of the preceding clains wherein the
aqueous phase conprises one or nore anti-freeze agents. 9. Use of a

per oxi de woubsi/asseaccordi ng to any one of the precedi ngPCr&PABI0B6125R

pol yneri zation reaction. 10. Use accordifg to claim9 wherein the

pol yneri zation reaction is the polynerization of vinyl chloride nononer.
1011. Process for the suspension polynerization of one or nore ethylenically
unsat urated nononers invol ving the step of continuously and/ or
intermttently dosing the enul sion according to any one of the preceding
claims to the pdmulsionzacconingedetany anet ok thwlpyeeedingt ¢laims avhsseiat thee.

1512. Process accgrdi ng bo clalm 11 wherei n at thErSt one of the
et hyl eni cal |y uffSHERHAPEASHERBIESES COCAT NP SHIbF PEES AR Rer .
9. Use of a peroxide emulsion according to any one of the preceding claims
5 in a polymerization reaction.

10. Use according to claim 9 wherein the polymerization reaction is the

polymerization of vinyl chloride monomer.

10 11.  Process for the suspension polymerization of one or more ethylenically
unsaturated monomers involving the step of continuously and/or
intermittently dosing the emulsion according to any one of the preceding
claims to the polymerization reactor at the polymerization temperature.

15 12.  Process according to claim 11 wherein at least one of the ethylenically

unsaturated monomers is vinyl chloride monomer.



