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Fleld of the Invenrion

S

This Invention relates 1t 38 SHULOUS organic peroxide compesition Hguid at
storage temperature, suitable for use in the polymerisation or copolymerization of

gthylenically unsaturated monomers and in particular vinyl chioride. The invention

polyvingd acstate having o high degras of hydrolysis and a Jow viscosity In solution in
water.

Special precautions in terms of safoty need 1o be taken for the maltenance and
handiing of orgasic peroxides. Qrganic peroxides ars conditioned in the form of aqueocus
emulsion. The gresence of water, & 2 heat transfer fluld, makes 1§ possitde to shsorb
and dissipate the enargy gensrated in the case of any peroxide decompasitions.
Furthermore, thess emulsions comprisy an antifreeze, helping maintaln the smulsion in
fiquid form, al temperstures below -I0°C, generally bedowe -20° Thess negative
remperatyres halp prevent the uncantradled decomposiion of the peroxides during
storage and transport opsrations.

An grganic peroxide emulsion consists of peroxide droplats stabilised with an
emulsifier. Over time, the emulsion s destabilised and the mean peroxide droplet size
Increasss. The increase in the dropiet sbe may give rise to phase separation. According
to the minkmum technical criteris, ¥ peroxids emulsion is considered to be satisfactory
the mean droplet site does not exceed 20 pm {micromatre). A msan droplet size less
than 10wy, more advantageocusly tesy than Sum, B senerally requirad; as wall 3¢ &
raaximum siee not axcesding 20 you

frs acdslitions to the safety considerations dus to this destabilisstion phenomenan,
thes use of 2 non-hemogeneous organic peroxide smulsion 3 @ polymerisation primer in
a vinyl monomer emulsion or suspension may produce 3 lack of hamogeneity in the final
product. This leck of bomogeneity is generally charactarised by poorly gelled polymer
partictes during processing in the malten state (Mish eyes”, hard grains). However, the
presence of hard graing opacifies the polymer materisl. These stability considerations
are thus very iaportant for applicotions where product transparency s essential,

particularly for medical applicstions.
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As such, the paroside deoplets {by agglomeration of the peroxidads} present in
the smulsion, In particular sfter 8 centsin imterval} of an organie g:sémxidém‘..mgéan
should have & small mean sizg, 8 homogeneous and monomodal size disteibution, and
be stable over tima. o particular, the maimum diamester of these droplets shoudd not
exveed 20 pea. Indeed, peroxide droplet agglomeration or enlargemant phenamena may
give rise to total or partial dersising of the smulsion.

Steps for unloading the emulsion inte interediate storage silos, pumping snd
introducing & parovide emulsion Into 8 polymerisation reactor are irportant steps for
the quality of the polymer obtained wnd the reliability of the polymerisation process.
These handling steps must be performesd as quickly 3s possible. Far this purpose, it s
crucial that the peroxide eroulsion has g low viscosity such that the flow of the smulsion
is faciiftated as much as possible, At a given temperaturs, the viscosity of this type of
amulsion varfes i particular sccording o the shear sats, 1t decrssses when the shear
rate inoraases and fe stabilised for rate values generally groater than 100 A such, an
arganic peroxide emulsion should have & maximuon dysamic viscosity of 1000 mPas
{x‘tsé‘!ii%ﬁagc:si#ser;{sn{i; at low temperatures, typically of the order of -10°C for 3 shear rats
of 100 $™ The dynamic viscosity measurements are made using cosxial ovlinders which
vreate the shearing, forexample as per the standard DIN 53018,

However, those skilled in the art know that, for this type of emuision, sesking to
diecrease the droplet size helps increass the viseosity {Sﬁé paragraph 1.4 of the article by
IR Canselier and M. Poux "Procddés d'émulsification -~ Meécanisme de formation des
enulsions” Technigues de ingenieur J2 152, pp 112, publication dated 10 funs 2004

As such, schieving thess tweo primary objsctivas simultaneousty i a major

pradlem for thase skifled in the art due to the contradictony choives tu be envisaged.

Briorarnt
The use of partislly hydrolysed polyving scetate (VA §s described extenzively in
the fiterature as & collold sgent for the stabilisation of organic gmmxidé emulsions, such
as i the documents EPOO32757 and URIBER2GL.
& non-hydrolysed PYA I jusoluble In water, The document WO 99/0810%
disclosss the use of PYA having @ degres of bydrolvsiy batwesn 45% and 8895 for
agueous peroxyester emulsions. This document specifies that PYAs baving o degree of

hydrolysis greater than 88%, produce excessively viscous, unstable emulsions, the
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{i‘m;)%&t size whereof varies excessively after @ certaln Storage time, hcapable of
praventing the ks hourred following peroxide decum;}assi;an unsuitable for the
ﬁ;}g}ismt:ons men*eese{i abowe.

The docurment WO 03/095500 discloses the use of BVA 83 8 proteciive collold,
for aqueocus perorydicarbonate or discyl emulsions, having a degres of hydralysis iy the
witke range betwesn 45% and 80%, more specifically, ay disclosed in the sxamplas,
ground & valus of the degree of hydrolysis of 85%.

As such, the prior art teaches thal, on one band, in 80 3nueDus Drganic paroxide
emuision, the use of polyvingl acetates, having » degree of hydrolysis less than a
maximum of 70%, groduces emulsions nf peraxyesters, peroxvdicarbonstes and diay
peroxide megimg the axtrame viscosity a r;ci stability conditiong sssential for handiing
such emulsions and that, on the other, beyond this fimit in respect of the degree of

hydrolysia of the PVA, the wse theresf is In no way suitable in such an smuision.

Surprising, the spplicant discoversd, In contradiction with the teachings of the
prior aey, that emudsifiers based on polyvingl sretate, having a bigh degres of hydrolysis,
siabifise peroxide emulsions and maet the reguired conditions iy respet of peroxide
troplet size and viscosity of the smulsion, Thase featuras are fuifiled in the case of the
viery particutar corobination of fratures specific to polyvinyl acetate, L. a kigh degree of
hydrolysis with g very low intrinsic vscosity.

The pressat nvention thus relates 1o an aquesus organic peroxide ermulsion
comprising:

~$rom 10% Lo 65% by welght of ons or move organic peroxidas,

~frowm 2% to 25% by waight of &t least oue antifrecze agent,
«from 0.0 1% to 10% by weight of at least one emulsifying agant,
~ optionally a1 least one additive,
~water, theamount of whith i determined so as to form the remainder of the
totat e mpmmm {10098},

characterized in that the emulsifying agent is & collaid sgent consisting of a

paiyv%;wi acetate having a degres of hydeolysis of greater than BO% and s vistosity,

measurad in solution nwater 31 4% by weight st 20°C, of less than or sgual 105 mPa.s,
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said viscosity being measured with g BrookBald BT viscometsr, spindle Mo 3, 20 rom,
gecarding o the standard 150 2555,

Further festures o embodicnents of the hwention are desoribed herainaften

- praferably, the viscosity of the partislly hydrolvsed polyvinyt acetate, measured
fre solution I water ot 4% by weight at 20°C, Is less than or egual to 3 mPa.s {still under
the sams mgassrament conditions;

~ gccording o one possibility offered by the jnvention, the partially hydrolyzed
polyving! atetate is modifigd in the acotals groups thereof by waetal salts, preferably
chosen from sodiun carboxylates and sulphonates;

- advantageously, the composition accarding o the fhvention comprises a
second enulsifying agent consisting of a nonlonic surfsctant of sthoxylated fatty acid
type such as ethoxylated fatly acid monos, b or triglycerides or sthoxylsted vegetatie
ofis; ethoxylated fatty aleohol; 8 block copolvmer comprising a3 least ane alkylene oxide
biock type;

~ preferably, this second amulsifying agent consists of an ethoxylated castor oil;

- adifantagaausm the degree of hydrolysis of the polywvingd scetaty is grester
than 853, more preferably botwaen 86% and R9%;

- mﬁfera&?y, the organic peroxide or peroxides gre chosen from peroxyesters,
peroxydisarbonates and/or diacyl peroxides;

- aceording to ong spacfic aspact of the hvention, the composition exhibits &
viscasity deﬁn&sd‘t@y a flow time of less than 200 seconds, proferably of less than 10D
seconds, sald How time being measured at the temprrature of 5°C according to the
standard DIN 52214 For mare pracision, the standard DIN $3211 18 barein choaractesisad
by & viscosity cup dismeter of 4 miny the dynamic viscosity s less than 1000 mPas and
roeasured ab~-30°C for o shear rate of 100 7, using » Haake Viscotester VISSD, according
to the standard DIN 53018, ‘

- simifarly, according to 8 specific feature of the invantion, the tompesition
comprises a plurslity of droplets formed of peroxide in that the mean size {dys} ot said
droplets ix less than 10 pm (micrometre), preferably less than § um, and the maxinium
size {dyge) of the droplets is less than 20 g

« advantageously, the composition according to the nvention comprises more
than 30% by weight of ome Qr more organic peroxides, preferably more than 45% by

welght;
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- advantageously, the polyviny! svetste is present at between 1% and 5% by
veiphit, or between {2.5% and 3%.

The invention offers the following sdvantages and thus makes # possible @
slstaing

- an emulsion baving 8 small mean droplet size with 3 homogenesus and
manomedsi size distribution,

~an emulsion comprising » mean droplet size {di) Joss than 10w after
production or during storage 2t -20°C for at least 12 weeks. The maximum size {dus)
dogs npt exceed 20 .

-~ an émuisicn compatible with the polymerisation of ethylenically unsaturated
derivatives and in panticular vingl monomers such as vieyd chiloride monoroer,

- & fiquid emudsion, having 3 very low viscosity allowing a very short How time.

The present invention alss relates to a process for the preparation of the
composition aceording to any one of the praceding claims, charactenzed in thet it
cornprises the successive stages of

~ dispersion of the antifreeze agent, optionally at least said additive and also the
coallold agent In water, In order to obtain @ homogeneous aguesus phass, then

| ~the peroxide is sdded to the squeous phase, and

~ the midwre thus formed s smulsifled during sn emulsification stage at @
termperature of less than §°C, praferably of less than «5°C,

Finally, the invention relates to the use of the composition mentioned above in

the polymerisation or copelymerisstion of ethylenically ensarursted monomers,

Preferably, thess sthyleninally unsaturated monorers comprise iyt chdaride.

Thi organic peroxide emulsion sccording to the present inverntion can ba used in
applications such as the polymerisation of servlic monomers, polvmer rodification
reactions, cross-dinking resctions, mass polymierisation raactions and CUFING ProcRsses as

usedin urssturated polyester raging,

Detailed description of the lnvention

The Dwention relates to concentrated organic peroxide canvpositions in
soyulsion, said organic peroxide being presert ot 2 concentration of 10% to &5%%,
proferably greater than 30% and more preferably greater than 45%, by welght of the

emulsion and is chosen from perosyesters, prroxydicarbonstes and diacyl peroxides.

TLENDE



10

oS
£

2

5

Qf thie porosyesters, the preferréd perokides are arcurmyt pemxyneedegamate,
 Shotifs 1% ﬁemx‘;neohe;}taﬂaam 2:4:4  trimethvipentybZ-peroxynipadecansate, 3
hydroxy-1,1  dimethyibotyl peroxynesdecancate,  Z-hydroxy-1,1 dimethylbutyt
peroxyneoheptanoate, tertanyl peroxypivalate, terbbutyl peroxypheaiate, tert-buyl
perasynenheptanuate, 2,5-dimethyb 3,5 di {2-ethythexaneyl peroxy) hexane, tert-amyd
peraxy 2-ethythaxanoate, tert-butyl perowy R-ethythessnoate, <1433 tetramethyl
butybperoxy-2 sthylhexanoate, Shydroxy-1,1 dimethyibutyiperosy Z-sthylhexanoate,

Of the peroxydicarbonates, the preferrsd peroxides are  disec-buyl
geraxydicarimﬁate, dibutyl peréxsfdicarbs:srsatae disogropyl peroxydicarhonate, dif3-
ethythexyl] peroxydicarbonate, bis{3-methoxybutyl] peroxydicarbonate, bis{isnbutyl)
peroxydicarbanate, dinsopentyl peroxydivarbonaty, bis{I-methylheptyl
paroxydicarbonates, bisi2-Z-methoxyethoxylethyl] peroxydivarbonate, bis{amathoy-3
-methythutyl} peroxydizarbonate, bis{Z-othoryethyl] paroxydicarbonate and mixtures
thereof.

Of the discyl peroxides, the preferred peroxides are dilenbutyroy! peroxide,
di{ 3,5 S-trimethythaxanoyl) peroxide, di{iwethyi?}exaﬁayi} pavoxide, diiZ-athyibutanoyd
peroxide, as well 38 asymmetnld perdxides such ay, Robutyroyl octanoyd paraxide,
isobutyroyl decanoy! peroxidss, Bbobutyroyl tauroy! peraxide, 2-ethylbutanoyl decanovt
pergxide, 2-sthythexanoy! lauroy peroxide, and m%ﬁzmms thersof,

i order 1o be abile to be stored st temperatures bulow «30°C, praferably below
20°C, the composition acesrding 16 the lnvention comprises 58 antifrsere and more
particulary an antifresze mixture,

In the case of the antifroeze agent, mention may i&w made for sxample of
manoots, diols and trioh such as mathanol, ethanol, sthylene ghyol, isopropanel, n-
propancd, propane-1,2-diol, propane- 3ol givearol, butan-1-o, butan-2-ol, le butan-
1.3-ghal and butan-1 4-dint and mixtures therent, thess mixtures comprising al least two
of the sntifreces agents listed above, one light alcohol type snd other heawy aleshol
P advantagebusiv s mixture of methano! and propane~1,2-dich.-

The smulsifier according to the invenition 15 a polyvingt scotate having a degree
of hydralysis grestor than 80% and 2 viscosity in solution in water at 454 by weight st

20°0 loss than 10 nPas, proferably less than & adas,
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fy the case of the partially hydrolysed polvvingt acetate, B may rongist of
Alootex® BB, Mowiol® 3-85 or Gohseran® LSZSG,éﬁ well-inowi to those skilled in the
art.

The scope of the fnvantion & not loft when a minture of partially hydrolysed
polyvingl acetate according to the present nvention is used as s emulsifier.

According to ane smbodiment, the eroulsifier according to the invention, Le,
partialtly hydrolysed polyvingd acatate, Is modified in the acetate groups thereof by metal
saits, preferably chosen from sodium carboxylates and sulphonstss,

A ralvture of non-modified polyeingt scetate with 8 modified polyving! acetate
avcording to the invention may be used as an smulsifier mixturs for the stabilisation of
organic peroxide emuisions.

The FYas modified in the aretate groups thereot are preferaldy chosen from
Gohseran® L3288, wellknown 1o those skilled in the art.

& second nonionic emulsiffier may be used In combination with optionally
modified partially hydrolysed polyvinygl sgetate secarding 1o the nvention and consiats
of & nonfonie surfactant of ethoxplated fatty acid fype such & sthoxviated mangs; di- or

trighycerides, ethoxylated vegetable ofly, sthosyiated fatty aleshols, block copolymar

particular sthosylated castor ofl {optionatly bydrogenated) comprisiag 30 to 40 mples of
sthylene oxide per mole of ricinolele acid, commercial examples are in particular
Remeapal® 30, Remcopal® RAOST and Remcopal® READD, well-knomwn to those skilled in
$hse st

According 1o the nvention, the secong &nﬁaisiﬁer, # ponionic surfactant of
atheoylated castor of fype is present at a concemratinn in the emulsion betwesn 0.0
and 3% by weight, preferably between 05 and 2% by weight.

The gmulsion according to the wvention may alko comyprise o of 8 plurality of
additives intended to provide the final thenmoplastic composition with special
properties/features. These sdditives witl idsally be prasent for the Snal palymerisation
ofr copaiymerisation. |

As such, i the gase of the additive, it may b thasen from anticotddants; LY
protection sgents; processing agents, having the funciion of enhancing the final
appearance during the processing thersod, such as fatty arnides, Stearic acid and salls

thereot, sthylene bis-stearamide or fluorinated polymers; anti-fogging agents; anti

TEEOURIGN
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blocking agents such ax silica or tale, fillers such ag calciums carbonate and nanofilers
such as clays for example; coupling agents such as silanes; cross-linking sgents such
peroxides; antistatic ;ag@:ms;_ nucleating agenty: pigmenty; a@io%ants; plasticisers;
Hiquetiers and flame retardant additives such as aluminium or riagnesium hydroxides.

The Hquid squecus organic peroxide smulston according Yo the presses
mverdion may optionally contain sdditives induding pH-adjusting agents such as
phosphate and citrate buffers, chelating sgents, biocides for example fungicides,
antiﬁmﬁam& aitfoxidants, anti-degradants, swelling agents or release agerds. The
ermulsion may alko contain additives rowtinely used Tor stabilising organic perovide or
delaying the decamposition thereo! sieh ay phlegmatising agernts lsododecans, minerad
oii}and hydroperasides,

These additives may be added in the guantities routinely used and knoswr 1o
those skilled in the art. These additives are generally used in cormtents between 10 pprm
and 10,0080 ppom by weight with respeet to the weight of polymer or fingl copolymer,
Plasticisnrs, Hguefiers and flame vetardant sdditives may reach quantitiss well above
10,058 por

The invention alse relates to @ procese for the preparation of the emulsion
described sbove, characterised in that the antifreeze agent, optionally ong or nyore
additives as well a5 at Idesl one erulsifier ars dispersed in water to oblaly =
HOMORRNSOUS aguenus phase and peroxide is then added te said afenus phate, the
whole being subseguamtly emulsified during an srmulsion siep At a temperature lzssthan
5°C, 20 a5 to limit the prematrs degradation of the peroxide and proferabily huss than
&% Celglus,

Apart from the specific sutcassive steps of the process for the preparation of the
compasition sccording to the invention, the preparation of the emulsions differs in no
way from the techniques and devices welbknown to thoss shilled 8 the art. The
temparature 8t which the emalsion is preparsd Is not oritical but # should be sofficiently
low to prevent a high decomposition rate, the result whereof would be & lass of
concentration. The temperature chosen iy essontiaily dependent on the organic
peroxide{s). Moreover, to prapare the agueocus emulsivns, delanised or distifled water i
conventionatiuged,

The preparstion process comprises an emulsion step with a miver handg & high

shear rate to pptimally divide and/for homogenise the peroxide i the agusous phiase, 8y

s T
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way of example, mention may be made of mechanically rotsting blade and anchor
aghtators, propefler apitators, Le goe of & plurality of aghtators mounted on 2 common
shaft, turbine sgitators, Le. those tomprising fixed baffles on the mixing tank orin g
position adjacent o the agitating reembers, Colloid mills and hornogenisers may also be
used. According to one embadiment featurs, the process ancording to the invention is
characterised In that an Wirssonio mixer ora rotor-stator mixer is used,

Following the preparation of the smudsion sccording to the invention, the steps
for pumping and introducing the emulsions Inty 3 polvmerisation reactor should be
performed as quickly as possible. The peroxide smulsions should have 3 fow visnosity.

As such, the arganic peragide smulsions ateording to the invention have a
dynaniic viscosity rangs abt -10°C, 1008 less than 1000 mPas, prefernbly lass than
FWihwPas Emmed‘a‘atei\; after produttion. The viscosity measurements are measured foe
example according 10 the standard DIN 53019 with & Hasbe Viscolester VTS50 e
device, 31 ~10°C and for a shear rate o 10053

The fuldity or flow time thersef using & consintometric cup mohnigus iy less
than 200 seconds, preferabily less than 100 seconds {standard DIN 83211, parformed
with g cup diametas of 4 mm and 8 tempersture of 8°C1

The subsequemt polyrserdsation or copolymerisation steps ars not, within the
scope of the present invention, different to thuse of the prior st The polymerisation of
the vinyt chioride mononier is performed in suspension at an .Enitiatim temperature

The Invention alsy relates to the use of the emulsion defined sbhove n the
polymerisation or copalymerisation of eathylesically unsaturated  monomers. A
homopolymer s obtained by polymernisation when a single ethylenically unsaturated
mongmen s polymerised. A copolymsr is obtained by polymerisation when at least two
ethylenically unsatursted muomomers are polymerised. §t is méderstogd that the
monomaers are capable of polymeriing with one anothern

By way of sthylenically ansaturated monomer, mention may be made of
acrylates, vinyl esters, vinyl halide mononter, vinyl ethers, sromatic vinyl compounds

such as styeene, butadiene and preferably visnyl chieride.

SN Al

Ohtaining formulations of the test comuposhiions;
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The comparstive PYAs, numbered 1. 2, 3, 5, 7 and &, along with the Pvas
according w the invention, nmbered 4, 6 and §, serve as amulsifiers for emulsions 1 to
16 {emulsions 11 to 16 use the PYAs numbered above 4, & and 8} and are prepared
acnording to the same procedure. |

The sguesus phase containing the PVA, antifresre apent and water is strred
hetwee 500 and 1000 rpm {revolutions per minute} and maintaingd 3t 2 temperature
of -5°C {Calalusl The organic peroxide is added progressively into the reantor céntammg
this water/PVA fantifresre mixture. Stirding s maintained for thrae minutes at 2000 rpm.
The whale is then stirred vigorously using an “Ultraturrax type S-25N 18GY rotor-statar
devive for two minutes at 9500 rpm, then placed under stivdng using @ blade at

1000 roew For ore minute. Sach srmudsion is rade out of 200 grams in total,

Teste conducted:

The dynamic viscosity measurements ave performed using a "Haake Viscotoster
VTSS0" type viscoroeter. The measurement devics s "SV-DIN 83018, refarring o the
standard DIN 53018, The measurement is made using cosxial cylinders creating the
shearing. Betwemn 5 and 10wl {(millilire} of emulsion & introduced o the
measuremant chamber maintaired at -10°C. The values Vgivan‘ iy the sxamples
hereinafter corrgspond 1o & shesr rate of 100s™ and ars exprassed in mPas. The
measureniant precision is & 10% of the value indicated.

The flow time measurements are made using DINSIZ1L type cwmistém&tric
cups {viscosity cup diameters 4 mml. The msasursment s made on 100 g of smulsion
aiter conditioning at a temperature of +5°C. The fow Hime messurements are exprassed
e secands and the precision 1§ 230% of the valus indicated,

The droplet size {the and e} I8 determined by conventional means using the
Hght diffraction technique. The tem g corresponds W g dinmater such that 100% of
the volume of the sample of organie peroride droplets v the aguenus ermulsion has a
diameter loss than dyg and the temm de corresponds to the median dismeter such that
50% of the volume of the ssmple of organic peroxide droplets in the aquesys emulsion
has a diameter less thandye The measuraments are mads using g Malveen Master Sleey
2000% device at ambisnt tempersture, the droplet sizes de or then Sre given within

85w
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Raw materials of testcompositions

Esssrtially two typesffamilies of smudsions were preparsd to conduct the tests

for characterising the compositions, according to the prior art and according to the

invention,

The first smulsion consists of dif2-ethyl oyl peroydicarbonste) at §0% by

welzhtand compeises

- arvantifrasre systens which Is & mixture of slcohols having a 20180 mass ratio of

propylens glveolmethannl, having an overall concantration 14%;

- water/antifreces ratio of 641368 by weight;

- & di{2-ethyl hexyl peroydicarbonate) conternt of 80% by weight. The di{ 2-ethy

hasyl peroxydicarbonste] b Lupersy® 223 from Arkensa of 97% purity;

- & partially hydrolysed polpvingt agetate (PVA) content of 1.29% by mass;

~the remainder iy distilled water,

The secomd emulsion nongists of tert-buby pargxyresdecancats at S0% by

weight and comprises:

~an antifreeze system which is a mixture of alcohols having 8 40:60 mass ratis of

propylens glycol/methanol, having an overall concentration 16%;

~ 3 water/antifreeze ratio of §7:33 by weight;

» @ el butyl peroxynecdecancate of 50% by welght. The tert bty

peraxynesdecanaate is Lugerox® 18 from Ackema of 87% purity;

“ g gartiéiéy hydrolysed polyvinyt acetate [PVA} content of 1.2% by mass;

= e ranainder s divtilled water,

The characteristics of the comparative PVAS and according to the nventicr ars

given in table &

TABLE

Regronot

Viscosity {mPa.s)

Degree of hydrolysis

polymerisation {%}
PR T so0 T 5656 7233
waz w0 a4z FRE-RLE
TR S e TR

7R.58L%
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VVVVVVVVV Degree ot T Viscasty (mbasy “Degree of hydrohsis
polymarisation {36
svaa  isee 35.85 B8
N T T T es R
{PvA 6 S . 3 880
ey CUNetknown e T seen
P\g",{\g B 1?{){} 7777777777777 2{}*35 - SSA}Q
PVAS | Notkaewn T 25 a7
A0 1100 B 43.45

Thy viscosity 15 meassured at 4% in water at 30°0 {Brockiield RYT wviscosity,
spindle Mo 3 20rpml

PVA Biga PYA muodified by sulphonate functions,

it i observed that only P¥As No. 4, No. § and No. § mest the eriterla Jow
viszosity and high degree of hydraiysis} defined in the lnvention. For sasier reading, in
the table as i the subsequent tables, the PYAs of emulsions according to the invention
are showst in bold type.

A sseond smalsitier of nonianic swiactant type of sthoxyisted astor off typs
such as Remuoopal® 20 (R0}, is sdded at 1% by weight in emulsions 10 {with PYA
according o the frvention, mare specifically that of No. 4 of the tabls sbove), 11 {with
PYA according to the invention more specifically that of No. § of the table sbovs), 15

fwith PVA aocording to the nvention, mars specifically that of Ne. 8 of the table above),

Ervulsivny
Emulsions 1 to 12 and 16 correspond to di2-athyl heyl peroxydicarbonatel
peraxide emulsions, emulsions 12 15 gorrespond to tert-butyl perosyneodecansate

peroxide envilsions, snd srve charstierised In tables 2 and 3

TABLEZ
""""""""""""" I Emulsions 1411, 16 | Emulsions 1215
di{2-othyl hewyl peroxydicarbonatel, 5 T s00 | A -
tert butyl peroxynecdecanoats, % AT - sgg
methanal, 5 T I 112 T

TR ARG




10

13

Erﬁuisién& 2.~Z{.‘1.; ‘36

Emulzions 12-15

}}pmpyiene ghyeal, %

6.4

surfactant, % ,

1.2

water, %

Viscasity

{mPa.s) {s)

Flow time

Emulsion 1 {PVA1}

17 YT

145

Ermulsion 2 {P\?é\ 2)

Emulsion 3 (PVA 3)

§'rﬁui$iér§§§{;ag}1;;§“

Emuision 5 (FVA )

Emulsion & {(PVA §)

“Emulsian 7 van T

Emulsion 8 evag

Emulsion 8 {PVA g} i

Emulsion 10 (PVA 4/R20)

Ernulsion 11 (PVA 6/R20)

Ernulsion 14 {(PVA &/ Réd} h

Erulsion 15 [PVA 6/R20)

it should be noted that, herein, emulsions Ne. 10, 11, 13. 14 and 15 are

acecrding 1o the invention.

PYAs having very high viscosities are nust sultable for obtaining Suid smulsions,

with short flow times and sufficiently five draplet sizes

The more thie viscosity of the PVA is low and less than 5 mPas, the more the

The viscosities of the emulsions comprising a nonionde surfactant of sthoxylatest

castor ol type {Remcopal® 20 or referred to as R20 above), are lower than those

TLENCERAEN
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vortaining merely & PYAL indead, the addition of a nunionic surfactant such as an
ethoxylatul castor ol of Remcopal® 20 type to 8 PVA smulsifier according o the
fvantion helps lnwer the viscosity of the corresponding entulsion. As such, the viscosity
of the emulsion chtained is then similar to that obtainsd with 2 modifiad PV, for
axamgie wi&z sulphonate fuigtdons Fw‘t‘ﬁgf‘more, fn addition to lowering the viscosity,
the sddition of 8 second emulsifier acvording ‘m the invantion helps seduge the msan
size of the organic pe‘fmxiﬁe dropists.

As a generad ride, an ernulsion of toncentrated peroxyester at 50% by massis
sHghtly more fuld than an emulsion of concentrated peroxydicarbonate at 50% by mass.
On the other havd, the emulsions stabilised with the PVAS according to the invention,
are more fluld than thine comprising a comparative PVA {aceording to the prior ért}. i
the case of peresters, the addition of 2 nonlenic swrfactant of ethoxylated castor oft type
helps, once agaln, lower the viscosity of the smulsion whils redusing the droplet size. it
should be noted that the tests described berein do not Include diagy! peroxides but the
rasuits obtained i peroxyesters and peroxydicarbatates make it possible 1o sawvisage
stmitlar results with dizoy! peroxides. Indeed, diacyl peroxides were the subject of sgually
satisfactory  preliminaty  tasts  to those  obtained  with  peroxyesters  and
paroxydicarbonates.

~ The emusions produced with varipus comparative BVAs and according to the
fnvention are storsd 8t 3 termperstire of <207 for several months, The charactesistics of
the various emulsions are measured after different storage times, The resolts are given

i table &

TABLE 4
Emulsion 1 | Emulsion 8 | Emulsion 11 | Emulsion 8 | Bmulsion 16
{PVA 1} {PUAE) {PYR B/R20} | {(PVA Y} {PVA 108
b (um) S ]
twi) 3.3 3.4 18 2.7 4.4
t= 4 weeks 3.6 { / 31 4.3
1= 8 weeks 37 3.8 2.3 3.2 4.2
P 1R wonks 3.8 4 &3 33 4.4
gy (]
peg 10.0 12.6 3.0 7.6 126

A G
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TEmulsion 1 | Emulsion & | Emulsion 11 | Emulsion 8 | Emulsion 16
{PVA 1) (FVA 6) {PVA S/R20) | {(PVA ) (P& 10)

rp T T e e 3
e Bwesks 104 14:8 5.8 8.7 51
12 weeks 1332 5.4 5.8 87 151
{iPy.5

Ef} 1180 870 30 580 530
t= 4 waeks 11RO / / ¢ 560
t= R weeks 1370 730 430 500 830
t= 12 wesks 1170 750 aon / 670
owtime T T

{s}

t=0 145 i2 63 et &7
= doweeks 17Q Fi P 56 70
b8 vaaks 171 S 58 52 7
= 12 weeks 198 57 / BS

The emulsions comprisiog & PVA according to the invention rake it possible to

preserve the satisfactory propenties-of the smulsion after at least 13 weeks of storage.

The viscosities of the emulsions remain very fluid and fess than 1000 mPas {measured

sceording w the standard DIN 53009 with & Haake Viscotestar VT550, at -18°C and for a

shear rate of 10037, the How tmes remaln less than 150 seconds and araferably 100

seconds and the maximium sizes dye 40 pot sxcesd 20 po Imicrometer).

As a general rule, only the aguecus peroxide smulsion compositions acording

to the invention make it possible to solve both major technical problems, Le. the

srfargmment of the peroxide droplets over time ur, in other words, the stability of the

emalsion as well as the frequastly high cold viscosity of the emulsinns, particularly

resulting In unsatisfactory fow taes,
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Seabadalmi igéuypontek

1. Szerves peroxld vizes emulzids késeitmdnye, amely magdban foglal:

~ L%~ 65 {0meph sy vagy 10bb szerves peraxidat,
« 2%+ 35 t0megds legaldbb ogy fagydsgdils soert,
- 0,01% ~ 10 Wimep¥e logalabb epy cmulgedld szer,
~ adott esethen legaldbb egy adalék anyaged,
- vizet, olyan mennyisdgben, amely Ssseessdpében a késaltmény (100 %) mavadékat képesi,
mezal jellemeryve, hogy a2 emmlgedld szer polivinil-acetdthst &8 kolloid swer, amelynek hidro-

zis foka nagyobb, mint B0 &5 a vizhen 4 tSmegbindl 20°C-on mét viszkoeitdsa kisehb vagy
'ss:gymfzi.o % mPas, amely visskozitdst gz I80 2555 szabviny sperint hatdrowisk meg Brookfisld
BVT visskoziméteren, mérdorsd No. 3, 28 rpm.

2. Az 1. igénypont seerinli késwitmdny, sweal jellemezve, hogy a részlepesen
hidrolzalt polivintl-acetdt ax acetat esoportiain Bnesckkal médositott, amelyseket slényisen a
natrinne-karboxildtok &s szulfondiok kel valasztunk.

kR Aze&ixé igérx;vpgmi@k bémmiyike sm}:inii készitmény, sezal jellemerve, hogy
tipusbdl, mint mcsxziai& ZSirsay mono«, fii»- vagy tr;-ghcmﬁek vagy <>*a\x§a}§. nidvényt olgjok;
elorildlt zsiralkoheld; blokk kopolimer, amely lepaldbb egy alkilén-oxid blokket tartalmaz.,

4, A 3. igénypont seerintt késaltmdny, awzal jellemerve, hogy ¢ masodik emulgede
16 srer etoxilalt vivhus olal. | ’

3 Az eldzd iy gényvpontok barmelyiks szerinti késpitmény, azval jollemenve, hogy o
polivinil-avetat hidvolizis foka nagyobb, mint 85%, clnySsebben 86%: 85 89%. kozdui

6. Az elded igdaypontok birmelyike szerintl késsitmdny, nezal jellemenve, hogy o
szerves peroxidot vagy peroxidokat a peroxi-Sseterek, peroxi~dikarbondtel Ssfvagy dactl
-prroxidok kil valaszijuk,

7 Az eldzd igénypontok bdrmelyike szeriotl készitmény, sexal jellernezve, hogy 2
DIN 33211 seabvany szeving 4 mm dtodedill edéngyel $°Coon mént kevesebb, rint 200 misod-
pere, man} saen Kevesebly, mint 100 mi asodpere folyas idével mgg}xamomf{ vigzkozitassal ren-

R Az cldzd igdnypontok bannelyike szerint készitmdny, azzal jellomseve, hogy
peroxidbad képedddtt cseppeoskek sokasigival rendelkenik s azzal, hogy b nevezett cseppess-
kek atlagos mérete (dag) kovesebh, mint 10 um gm.:krmm:im 1 eldnyisen kevesebh, mint § .
s a cseppecskék maximalis nidrets {digo) kisehb, mint 20 pra

9. Ax el82d gdnypontok barnwlyike szorinti készitueny, szzal jellomerve, hogy

Gbh, mint 30 Omegde, <%}s’:‘szi}f{§se‘n tobb, mint 45 Omegle spy vagy wbb szerves peroxidot tar-
talmar,

I

»?&G{}{Hﬁ&



1. A elfed igdnyponiok harmalvike szerintt készitmény, epvsl §e§§eme&w, hogy

polivinil-acetdt 1 t6meg é8 5 thmegds k&bt van jelen.

11, Az 18, igénvpontok barmelyike seerinti készitmény, aezel jollomerve, hogy 8

polivinil-acetst 9,5 1neg? 63 3 tomegh kosatt van jelen,
120 Eldrds ez az olded igénypoutok bavmelyike szerintl késeltmdny oléallitdsars,
axzad Jellomenve, bogy oz aldbbi opvmds wian Iépdseket tartalimarsias
- & fagyvisgatlo exer, adott esetben lopnldbb az smlitett adalek snveg, valamint 8 kolloid swer
diszpergdldse vizben, egy homogén vizes fls eléd! i;tasm‘a miajd
« g peroxtd hozzdaddse a vizes Buishoy, 85
ax {gy kapott keverdk emulgediise egy cmulpgedldst 1épés soran kevesebb, mint 5°C, elinye-
sen, kevesslb, mint -5°C Mmérasklieton,
13 Az =11 igénypontok birmelvike seerintl késpltmény slkalmuedsy etilénesen to-
Vtetlen monomersk polimerizdeididban vagy kopolimerizacididban.
i4 A kdssftmény 12, igdoypont ssenintl alkalmasdisa azzad jollomerye, hogy az eti-
Snesen teliteten monomerek vintl-keridot jelentensk,

A meghatalmazoti;

TLEANS BN



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS

