ALT 0902 PCT- 1 -10th June 2010 Reactive systens All the docunents
cited in the present application are incorporated by reference in
their entirety. 5 The present invention relates to disperse systens

activatabl e vi ply, and also to an environnental |y
friendly prepé?gfﬁgﬁg%éiﬂﬁg a | ow hazard~potenti al andjﬂggpﬁﬁﬁéégﬁéJ
for production 10 thereof. The present invention likew se relates to
the use as, for exanple, polynerisation initiator, hardener and
crosslinker in the plastics induskeagtiamd sylstemso a process for

controlled reaction managenent. 15 Prior art: Peroxides are used as
pol ynerisation_initiators in the plastics industry and al so as

har dener s and “Crioddi§ RGOS eshpn dld e RInmPliasitéon are
Lexi kon, 1991 ingord2®afedPeyoxéfesatteame Heie! @vatied 30 tenperature
to formfree radicals which start the polynerisation of C C double

bonds in acryl ates, nethacryl ates, styrene, vinyltoluene, and al so
copol yneri sat iT6&s, PGS cakanphEchel orenrelrtem| eie oiidpurard ¢ 3Ritéms

doubl e bond wachistyeene. Gakal téddigsal kspeh act a5 acgelerapts and
catal yse the dig&ngggra%%ﬁgy Crganig per oxi'des contai n one or for &
per oxi de groups +O°FR bohd*P8IHHt BFSBRE2CIRRI nheyiagesa low
exophernjcalI@aaﬁadgi@@$entﬂa180aﬁao kd/ mplroeksbeat , dogadigidderafn
(adi abatig) teRRELAFUr @he present invention likewise relates to the
: use as, for example, polymerisation initiator, hardener
and crosslinker in the plastics industry, and also to a
process for controlled reaction management .

15 Prior art:
Peroxides are used as polymerisation initiators in the
plastics industry and also as hardeners and
cresslinkers in many applications (RGmpp  Chemie
Lexikon, 1991, p. 3297). Peroxides cleave at elevated
20 temperature to form free radicals which start the
polymerisation of C-C double bonds in acrylates,
methacrylates, styrene, vinyitoluene, and also
copolymerisations, for example between the maleic or
fumaric acid double bond with Styrene. Cobalt{II) salts
25 act as accelerants and catalyse the disintegration.
Organic peroxides contain one or more peroxide groups
-0-0-. This bond iz not stable, disintegrates
exothermically and gives off 180-350 kJ/mol of heat,
leading to an (adiabatic) temperature increase of
30 400°C-800°C. As a result, the handling of peroxides is
not without dits risks. Owing to the substantial
potential risk, the legisiator has put storage and
transport under restrictive controls. Details are
discernible from the particular applicable regulations,
35 DE 2 632 234 describes the synthesis of various
benzopinacol silyl ethers and their use as
polymerisation initiators. These compounds act like
peroxides, but do not have the hazard potential of the
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However, benzopinacol is very sparingly soluble in the

systems to be polymerised, and sediments. Homogeneous

materials of construction are accordingly difficult to

15 obtain. This was hitherto a bar to industrial

application.

Problem:
The present invention addresses the problem of
20 providing systems or formulations that are free of the
disadvantages of the prior art, and/or permit
particularly safe handling.
The present invention further addresses the problem of
developing a preparation which does not sediment and
25 polymerises/crosslinks unsaturated systems under the
influence of heat. In addition, they shall have a lower
hazarding potential compared with peroxides.
Formulations comprising this preparation shall have an
improved pot life.

30
Solution:
The problem is solved by a disperse reactive system
wherein a component (I), in very finely divided form is
present in a component (II) with which the component
35 (I) is capable of reacting following activation through

energy supply, wherein component (I) is not soluble in
component (II), processes for preparing the



The present invention further addresses the problem of devel oping a
preparation whi ch does not sedi nent and 25 pol yneri ses/crosslinks
unsaturated systens under the influence of heat. In addition, they
shal | have a | I z i ng potential conpared with peroxides.

For mul ati ons ggﬁgpgg?ngé?his preparatibﬁ3§hall have an i nproved pot
life. 30 Solution: The problemis solved by a disperse reactive
system wherein a conponent (1), in very finely divided formis
present in a €GRpeAehtoys | PrUcssselsi chor heecanponentoldbrdl) arsl the
capabl e of reagki-agpéohl oM gactivation through energy supply,
wherein conmponent (1) is not soluble in conponent (lI1), processes for
preparing the ALT 0902 PCT- 3 conpositions processes for reaction
control and tPefioitesponsi ngemees. Definitions of terms: 5 Herein
all quantig at ci tatyi on . b under.stood as wei ght
recitatioﬁi, H%?gég ofﬁngAgggégé%%a%gébréﬁﬁlﬁﬁ 198?n1"?%%n1t° be
t enper at ure" PBABESEROYNRT stWotbhils memiitegiantenpenitase ofh28@ise
Tenperature 18tseedfations are in degrees Celsius (C), unless

ot herw se stahgg..Unéess ot herwi se stated, the processstepsarecarried
éin thé " term “room temperiture” 'is to be understood

as meaning a temperature of 23°C. Temperature

10 recitations are in degrees Celsius (°Cy, unless
otherwise stated.

Unless otherwise stated, the recited reactions or
process steps are carried out at standard
pressure/atmospheric pressure, i.e. at 1013 mbar.

15 Actinic radiation is here and hereinbelow to be
understood as meaning electromagnetic radiation, such
as infrared, near infrared, vigible light, UV radiation
or xX-rays, more particularly UV radiation, or
corpuscular radiation, such as electron beam radiation.

20 Inert solvents herein are those which 8o not react with
the compounds that are to initiate/cure the reactive
formulation according to the invention, i.e. which are
not chemically incorporated in the resulting products,
but remain physically removable. Reactive solvents, by

25 contrast, are those which can be chemically
incorporated in the resulting products.

The term (meth)acryloyl herein is to be understood as
meaning not only methacryloyl but also acryloyl and
mixtures thereof.

30 C-C labile compounds are herein to be understood as
meaning compounds having easily cleaved C-C bonds, more
particularly a C-C single bond having a) a length
between 1.522 and 1.750 Angstrém (1 Angstrém = 1070 ),
b) a dissociation energy in the range from 50 to

35 369 kI/mol, and which ¢} cleave homolytically at a
temperature of 60 to 150°C (at 1.013 bar).

Herein the terms *“activator”, “initiator’, *catalyst”
and “monomer” are to be understood as defined in Rémpp



recited reactions or outatstandard pressur.e/ at nospheric
pressure, 15 Actinic radiation is here i.e. at 1013 nbar. and

her ei nbel ow to be understood as neaning el ectronagnetic radiation,
such as infrargg Jear F@frared visible, light, UV radiation or
X-rays, nore particularl’y UV radiation, o' corpuscul ar radiation,
such as el ectron beamradiation. 20 Inert solvents herein are those

whi ch do not react with the conpounds that are to initiate/cure the
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conpounds are _herein to be un erstoo as msaning
easily cl eaved*ErerbdndsaSnofetpapdi clifar RYmapC- Gexsikghe baomehamndg

a) a Iength_betweEBaﬁbéﬁz and149g50 Anggteqa (1 e@g§ggon1— ﬂg gg
b) a dISSOCIathﬁ ?ég i n thﬁ raggg fr? gg to 35 369 kJ/ ol ah
whi ch ¢) cl eave horb Y at Smpetat 67&-of 60 to 150C (at
1.013 bar). F@ﬁﬁﬁhnthéhﬁerﬁﬁrmactﬁvaaotive"iaystemor"andcav@éaat vand
"nDnOﬂEr"1@fefbﬁmﬁﬁaﬂﬂ&@*5tQQQ@%%S@?f'ansbéEE%@%%&, systems  and
formulations capable of chemical reaction following
energy supply.
Activation through energy supply is to be understood as
meaning that a higher thermal energy than room
15 temperature is mnecessary, and/or that ambient radiation
(light, UV, mnatural radioactivity, etc.) is not
sufficlent, but that energy has to be additionally
supplied via actinic radiation.
Particle sizes herein, unless otherwise stated, are to
20 be understood as particle sizes determined by
acoustospectrometry, more particularly by means of a
DT-1200 DT spectrometer from Quantachrome GmbH & Co.
KG.

25 Detailed description:

The invention provides a disperse reactive system
wherein at least one component (I) containing or
consisting of particles between 5 nm and 500 wum,
preferably between 1 pm and 300 pm, in size, in very

30 finely divided form is present in a liquid phase of at
least one further component (II) with which compornent
(I) is capable of reacting following activation through
energy supply, wherein component (I} is not soluble in
component (II).

35
The invention further provides a reactive formulation
characterized by a very finely divided solid reactive
component in a liguid component (dispersion). The



- ALT 0902 PCT- 4 - Chenie Lexikon, 9th edition, Thiene Verlag,
headwor ds "Aktivatoren"” (page 81), "lInitiatoren" (pages 1985, 1986),
"Kat al ysat oren” (pages 2169, 2170) and "Mononere" (page 2847). 5 The
tern1"nononeréiThggganP@fso conprises “reactive diluents” as defined
in Rompp Lexi kon Lacke und Druckfarben, 1998, Thene Verl ag, headword
- "Reactivverdanner", pages 491, 492. Herein the terns "reactive
systent and "reactive 10 fornul ation" conprise,respectively, systens
and fornul at F6RS1¥aphBi s Thict grasidiyiey comprreati 68 ahr dbeght eneegy
meani ng that achpbghea lhatenperature lspinecessiHds. chemical Lgact{an
foll ow ng sup%IB\F/ i? to be .under st ood th%r mal ener’g%/l t han room
and/ or that afBFBRt2YEAT arifon®® (FFYWLE UPE nGPUPEFeERdi ddct P t Fhe
etc.) is not dduebPersermeadhitvet Isatstemer gy has to be additionally
supplied wia actinic radiation. Particle sizes herein, unless
otherwi se stated, are to 20 he understood as particle sizes
det er ni ned byTBBod<VEEHEER G yRTBYEEDart IREWCESBy ¥8% neantrolled
DT- 1200 DT speetcohet emahsgamdont @eixio nBr&pddt &cblpr Kses 2prEetaihgd
description: _The.l t] vi d a di sperse.reactiye ,system
wherein at |eds f%%%y%%r#pe%n%gﬁ% %( F?g%%ﬁ‘t YTy of 1% sid\s{’t"f i
particl es bet@ten &t nkeaftl SO@ upemmprreddy abTy bitiwkenisl aotiémet&6De

um in size, in verywrdQH idtingdisipged bARMiLS BRESERE LA saﬁﬂéliéﬂ?
phase of at |east ,one further congotr})%@t EAéhll) wi t h"whi ch conponent (1)
i s capable of read?THFFbI P AW ng e iWatilon FHFISHGH Lon &efyesinpt yam
wher ei n conponent §1d 3® not. dol abke in conponent (I1).
b) a ligquid phase of at least one further component
(II) with which the component (I}, activatable
i5 through energy supply, 1is capable of reacting
following activation and in which it is not
soluble.

The disperse reactive systems according to the
20 invention arxe characterized in that
a) at least one  component (T) conttaining or
consisting of particles between 5 nm and 500 um,
preferably between 1 pm and 300 pm, in size, in
very finely divided form
25 b) is present in a liquid phase of at least one
further component (II}) with which the particles of
component (I} are capable of reacting following
activation through energy supply,
) wherein the particles of component (I) are not
30 soluble in component (II).

Component (I) may preferably be selected from the group
consisting of
" - initiators for chemical reactions, preferably

35 chain-growth addition polymerisations, step-growth
addition polymerigsations, condensation
polymerigations,

- activaters for chemical reactions,



35 ‘The I nvention further provides a reactive fornulati,on
characterized by a very finely divided solid reactive conponent in a
| i qui d conponent (dispersion). The ALT 0902 PCT- 5 - finely divided

- solid reactiv 0 e is at | east one conpound having CC labile
bonds. This reé@kﬁgggfgéﬂulation S aﬁ'é%ahple of conponent (1) of
the di sperse reactive system 5 The invention also provides a process
for controll ed reacti on managenent, which process conprises preparing
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pm and 300 pm in §t9%Sin bﬁt%PTg%ﬂWﬁ?-phé§@ﬂ¢ﬁ0at | pedtymenéshtioher
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finely divided" ivators, catalys
suitable for the particular purpose; accordingly, they

nd/or monomers are

10 need not be detailed here. The only conditions are that
they have to be present in component (II) as very
finely divided particles and that they are not soluble
in component (II).

15 Herein the term “not soluble” is preferably understood
as meaning that the particles of component (I) dissolve
in component (II) at not more than 1% by weight,
preferably at not more than 0.1% by weight.

20 It is preferable when component (I) is selected from
the group consisting of
- initiators for chemical reactions, preferably
chain-growth addition polymerisations, step-growth
addition polymerisations, condensation
25 polymerisations,
- activators for chemical reactions,
- catalysts for chemical reactions,
- monomers for chain~-growth addition polymerisa-
tions, step-growth addition polymerisations,
30 condensation polymerisations,
and mixtures thereof, or
the reactive formulation according to the invention.

The energy supply to the disperse reactive systems of

35 the present invention isg preferably effected through
actinic radiation and/or thermal energy. However, in
principle it is also possible to introduce the energy
through mechanical energy.



25'b)is present in a liquid phase of at |east one further conponent
(I'1) with which the particles of conmponent (1) are capabl e of
reacting follow ng activation through energy supply, c) wherein the

particles of gﬁﬁpQ@%ggggg) are not SOsoI%bIe i n component (I11).

Conponent (1)

may pr bly be sel ected

ffomthe group consisting of

initiators for chem cal reactions, preferably 35chain-growth addition
pol yneri sations, step-growth additionpol ynerisations, condensation
pol ynmeri sations, activators for chem cal reactions, ALT 0902 PCT-
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ToNOMeLS RLsa tARLE 9L Lhe Partigular purpose: accordingly,

preferably between 1 pm and 300 pm, in size in the
course of or after incorporation in component (IT).

It is preferable to process component (I) into
particles between 5 nm and 500 um, preferably between
1 pm and 300 wm, in size only in the course of or after
incorporation in component (II)}, since aggregation or
sedimentation of component (I) is in this way avoided.
When the processing to particles between 5 nm and
500 um, preferably between 1 um and 300 pm, in size is
effected by grinding or similar processes 1in the
presence of component (II), the resulting heat (of
friction) is also removed in this way, and so there is
no premature reaction or unwanted side-reactions.

Component (II) of the reactive system according to the
invention is preferably selected from the group
congisting of

{1) at least one polymer,

(ii) one or more monomers or monomer mixtures, or

(iii) a mixture of monomer(s) and polymer(s).

In the event that both component (I) and component (IT)
constitute or contain monomers, the monomers of
component (I) are nonetheless subject to the conditions
mentioned: the monomers of component (I} must not
dissolve in the monomers of component (IT) and have a
size between 5 nm and 500 um, preferably between 1 pm
and 300 um.

In one version of the present invention, component (II)
may, in addition to (i), (ii) and (iii), contain at
least one solvent with the proviso that the solvent
does not dissolve the particles of component {I).



10 need' not be detailed here. The only conditions are that they have

to be present in conponent (I1) as very finely divided particles and

that they are not soluble in conmponent (I11). 15 Herein the term "not
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conponent (I)Ag’lllggg%epélﬂﬁ conponent (IT?é]a't not nore than 1% by
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Conmponent (1) can be present fromthe start in a very finely divided
state, i.1® IifpacskzeIghweend a UE ably between 1
pm and 300 pm of 6l se ba B pr oc{egs%se_ 9?% o parflglré %@ﬁbe?%gﬁéﬁn?\ﬂ#’and
500 um pref eFZBPYEEE weel) 153 GRS 390D pfn 21 Fixteee | af t henomer (s) ,

polymer(s) and/or solvent(s) which does not dissolve
the particles of component (I).

15 The reactive systems according to the invention are
prepared by processes in which component (I) and
component (II) are mixed with each other wherein the
particles of component (I) are prepared either before
the mixing, in the course of the mixing or after the

20 nmixing with component (II)}, preferably by grinding.

The £fine dispersion of component (I) in component (II)
makes it possible for the reaction of the ingredients
to take place very rapidly and uniformly on activation.
25 The disadvantages of the prior art, for example the
Trommsdorff-Norrish effect, are avoided.
The reactive systems according to the invention also
make it possible to omit toxic solvents for certain
ingredients, since herein they can be replaced by less
30 toxic solvents which normally could not be used as
solvents because they are unable to dissolve component
(IT).

One version of the present invention utilises as
35 component (I) the reactive formulation according to the
invention, as described hereinbelow.



course of or after incorporation in conponent (Il1). It is preferable
i to process conponent (I) into particles between 5 nmand 500 um
preferably between 10 1 umand 300 um in size only in the course of

or after incor n conmponent (11), since aggregation or
sedi nent ati on p&f% aotglrg%oﬁgﬁt () isin tﬁi% Wway avoi ded. when the

processing to particles between 5 nut and 500 um preferably between
1 umand 300 pm in size is 15 effected by grinding or simlar
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reactive syst &MTROEBAINAYLPE PRELERIRAYI 6nCi §abiléf3ebanti§ﬁ aebe@tredlnd

fromthe gr oupwcoext:sémeﬂg{ offine pax(th)clféfs | e@.@és@“%aﬁ!@_:lllé:f@éa can be

(ii) one o 9 m Xt ures
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and conponent CPWP)leéoNéltSﬁﬂquétﬁﬁ Sonruil athono nei shothe ciloaoiReSs 0br
conponent (1) saremBAngthehess subject to the conditions 30 nentioned:
t he nononers of conponent (1) nust not dissolve in the nononers of
conponent (11) and have a size between 5 nmand 500 um preferably
between 1 um Zhé 300enhioBSalsp ommnmetssas)rpﬁpatﬂaﬁlbhgs@a.hshgggﬁél aR,
conponentyqd ! | agdi tid on an P contai_n at

| east one ('(sol égﬂ?%un&é‘ 2! Er)%wéé;a&lhédf t let)hsol Ve %B@ Tnof™di sEbeve
the particl eerFchﬁf’o %ﬁ‘f‘uf gyion QCepayginIPEy- tBeUsafvehtsohyeand &or

this purpose atcdredusmglqneiefﬁ‘@ltmh Bk ebnEPMERERL &)y | %oﬂﬁggnﬁgg?y

may very easq:gnﬁg selec er_l per on.skil.led in the art
basis of his er ge erEa KiowSdg On‘3§)k| f5a D sRFI| 12edfineby
the art is nofigRersed Swdither the desired sol vent does or does not
di ssol ve 1she n@rthéééspﬁépéﬁﬁﬁﬁHﬂﬁu ﬂﬂ@1Ch%&hﬁa§a9e98tggﬁe£g1anrpgd
nmeans of very £l n@ r’rlnarly $sts ,
tHr erma else other activation, preferably
through thermal activation, of the dispersed solid.
These preparations are exanples of reactive systems
according to the invention.
20
The reactive formulation according to the invention isg
very useful for polymerising, curing and/or
crosslinking polymerisable compositions.

25 The reactive formulation according to the invention can
be used as a polymerisation initiator, as a hardener
and/or crosslinker, more particularly in the plastics
industry.

30 The reactive formulation according to the invention may
preferably congist of
- component (A} consisting of at least one compound
having at least one C-C labile bond,
- component ({(B) consisting of a solvent or solvent
35 mixture in which component (A) is not soluble,
- optionally component (C) consisting of one or more
dispersing assistants for component (a),
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activation. 25° %E?ﬁl%ﬂﬁ%ﬁ%ﬁ& eg ﬁP ?ﬁg %¥9dP“art, for exanple the

Trommsdorff-Norrish effect, are avoided. The reactive systens

according st o ghednventi eé‘rdxﬁl' Sﬂogalésl%lﬁfas% bbﬁﬁ%é%r%%‘ir& &Réé%tood

solvents for certain_ ingredients, since herern't be repl aced

by | ess 30 t X c™E8PvBAtL THRf FPIRATRRY v (Rbulddshetvee usedcemponent
sol vent s Pecausﬁ ahemoarawwﬁﬂﬁﬁaﬂcn?ibgohmﬁgﬁgqp@&@mbrebu%.ft S%%
version of t ent 4 nyention.utilises as 35 conmponent (1) the
reactive for2%?%%ﬁ%ﬁﬂﬁé%gfdgkgggégbké i nvention, as described

herei nbel ow. ALT 0902 PCT- 9 - In the process according to the

i nventionof orzgr epardmgetBent eact iracheemy At k98, sl Si@fe@dlion

| east one conpound Favggg: referagh¥ C_.C labile bonds are ground to
extremely findPar FFel 6 d¢ parts cFBSMc A bECBP R YYer 484 iMRkes
vari ous nononersy easwut cat@spesinsaadd thempl &xl eunsat uwoaldde with
formul ati ons .ﬂﬂHﬂéh oudi n o] j atjiqn..The- jnventi SO
conpri ses pré*%ratlQﬁ%gcgﬁéig??%gBgﬁgg%g%g%pééﬁdstgo%ggg}egct%gééé?h
each ot her arfF3RfEFS*®&ctive fornul ati on according to the invention,
and so atisl east one reaction partner (preferably conmpound(s)

cont ai ning C ile b S) LS. sent as_a finely. disperse ol.id.
15 In these 6%%%§$%Iﬁbn§?9t%gh%ﬁgégcég f%a%??%%P?i E?gfﬁ%dat é%hﬁ?
thermal or el%d& opord wei¢Wwatforleprefienadey ttheougifltkecealof heat

activation, ofr theidiisPeasgdtsshl dmoJ@%@rtP_{cﬁﬂearﬂé’i eRatare exanpl es
of reactive 3%§tens ccor di to the nventlon.ﬁé The reactive

fornul ation attBrATY t 12N nBRET O RS vEPy GSEf utisRtion  are
pol yneri g0ng,ccouwcumgisand/ checoesstahkiognyld yer i sabl e conposi ti ons.
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R, R,

where the wvariables each independently have the

25 following meanings:

Ry and R3; aromatic radicals which may be substituted by
C1~Cs alkyl radicals and/or halogen from one
to five times, preferably phenyl, methyl,
tert-butyl,

30 Ry and R4 hydrogen, aromatic radicals which may be
substituted by C1-Cs alkyl radicals and/or
halogen from one to five times, or aliphatic
radicals, preferably phenyl or hydrogen,

A and B hydroxyl, C1-Cy alkoxy and/oxr halogen,

35 preferably hydroxyl or methyl,



25 'The reactive fornul ation according to the invention can be used as
a polynerisation initiator, as a hardener and/or crosslinker, nore
particularly in the plastics industry. 30 The reactive fornulation

according to E{E? Pgagnﬁﬁpn may prefergbw consi st of conponent (A)
consi sting of at I'east” one conpound having at |east one C-C labile

bond, conponent (B) consisting of a solvent or sol vent
35m xture in which conponent (A) is not soluble, optionally
conponent ( C) PE8ASTaklvighbghbnesebs hbbeted spehang gienivatiines, fopre

conmponent (A) par&iduf20R, PCT1,102; 2L BevbhSRefPta 1:0@aewAd (Al béSzo-
present as a dLsgeriedWZlgl | d _havi ng a particle si.ze between nm and
500 um pr ef ePaBR§OHbt webTZPRIMAGE S306 W15 EE R ei APt hERE er RERAGES

sol ubl e" i s pnefekeabl y undei-stioderas-neailientpattbdiotonponams (A) its

di ssol ves 4 n B)o &f. e -t hap, ' : f Ly
at not rmrﬂe tﬁggpggg%%é, we'iastg hdtri?&eltgg)l'lt 2i'ls3 gr]iﬂjfe{%lg lr%%%% ’ea%?eﬁéfgt he
present inventi 6ndtFERPEIRY IEZeR8y fine form of conponent (A) nakes
t hem easy to disprese aathrigles abler t o igeivne wubbt compeaent sthBhe

and optional | 0, rm.a. stabl e di spersjon. 15 Conponent_(A)
consi sts of a&%%%%%ﬁgg%av‘fdﬁb% I‘l:ft i e%_)%- cHEHd WHOR &% dRedthe
under the inflinégeelet heareor ami-climstibatbenzopbrecehrticubap!y

heat . 10 Coapgrags1aeidtineear, di nar tn dihe d-%eNt i 9D 8hEtKP1 -1, 2-
conpounds of the general forrmqula A B I1 11 R4 where 1he

vari abl es eac l?%%@gﬁ%%éaﬁ’ﬁ'y havBetRE* Y5 bRPRAHE RS -ngs: R1 and
R2 arommati c raenzapinadnlchisrapsite pgelfetiredt €drbyoffier@nal kyl Imdilkal s

and/or hal 0gepofEom ae i LekechkMeaveRtelsT ably phenyl, methyl,
ert-butyl,

15 Particular preference according to the invention is
given to compounds which are subject to a homolytic
cleavage of bond at temperatures between 80 and 150°C,
more particularly between 100 and 130°C.

20 Component (B} is a solvent or solvent mixture. The
conditioen is that component (A) is not soluble therein.
The solvent or solvent mixture can be inert or else
reactive and contain C-C double bonds.
Useful solvents include various aromatics-containing
25 distillation cuts, for example Solvesso 100, Sclvesso
150, or else aromatics-free hydrocarbyl mixtures, for
example Shellsel D25, Shellsol D40. It 1is likewise
possible to use sgolvents based on esters and ethers.
Useful reactive solvents include styrene, vinyltoluene,
30 butyl acrylate, butyl methacrylate.
Furthermore, a person skilled in the art will be
perfectly aware which reactive solvents ({also known as
reactive diluents) he or she will have to choose for
the particular reaction mixture to be initiated or
35 cured; 1if necessary, he or she is able to do this by
consulting pertinent technical literature, for example
Rémpp  Lexikon  *Lacke und Druckfarben”, headword
“"Reaktivverdiinner”,



30 '‘R2 ahd R4 hydrogen, aromatic radicals which nay be substituted by
C -C6 al kyl radicals and/or halogen fromone to five tines, or
aliphatic radicals, preferably phenyl or hydrogen, A and B

hydr oxyl , C1- I /or hal ogen, 35preferably hydroxyl or
met hyl , ALT%Q@Z%-% - preferably 1rﬁog“hl y substituted ethane
derivatives, nore particularly 1,1,2, 2-tetraphenyl et hanedi ol

(benzopi nacol ), benzopi nacols substituted on the benzene nuclei,
1,2-di -tert-bergfetdrarredinl wven tiso 5uddnigvatoessse 100, Solvesso

2, 3-di met hy1l-253- cgr;glq@bllbﬂbgne%@i@s%plg 4-di i sopropyl benzene.
Further exanples of highly substiflted ethane derivatives which can
be used accortAhnEIs® tlﬁ)@ ifveArtoRRt @pLlYy Prehertsd betrxuplimar dlo phips -
10 di phenyl benmepitiasqal , 1, 2- di hydr oxy- 1, 2-di net hyl-1, 2-

di phenyl ethane, 1, 2-net hoxytetraphenyl et hane. Benzopi nacol is nost
preferred for conponent (A) in the context of the present invention.
15 Parti cul arCytsm@EndncdCaccol 8i ngsed, t heonsiserd | arf | @ Verr t trore

| conpounds whicghs Rt 194b] 8661 & OardeNOMTY Vids va d at

. tenperatures et;\?é n gg and 150C, rmmr?_Je ngfr% %%%?ar?@nlg%?%n %0 and
© 130C. 20 Conx%? et(al’f?)e i S8 sHFVERESIMSs ol Rent CATRPRRRE  THA) eondind on
is that conperiedil@Ae ithenotssbtithy edtfiessifon ThaiGelivent W@krsal wnt
m xture n a8k ngr ti ont ai.n. G- C doubl e haonds,
Usef ul sglgvegitis inCSF-lIJl ea\%g??%%g@%r%lrm ﬁ%’gsj]%%)&n hi r?g%sﬁpstsi]ﬁﬁagﬁdon
cuts, for exdmpldeSerresss tholr Se3s ccarusbies mamwl of ahenstiate fofee
hydr ocar byl mihet ares, for exanpl e Shellsol D25, Shellsol D40. It is

l'i kewi se possipl End 0 JUSS i%gl voeéﬂ ghbased on esters and ethers. Useful
reactive sol vents T nclude styten&  viliiiGtuenB?eBe Bt yidigeeyrirs,
butyl net haceyEaseantgr thednore, ba pelsonedkifibadshbtshefapblyiddrsbe

pgrfect | y5 awaEe i Wh ctacri%@ti \@ero%g,lsven(es_ al sg-w@ rf@é:)ti ve,
di l uents) he Oﬁ Shﬁ will .hgve t 9 choose Tor t}le particul ar r'eactll &n
m xture to bESFHr B ey G 85 POGYBAT Y REReSBISEr WX 1ot st Pshabl e
to do this bpodwesubbknipertinsnt dreciphcsdlc | edsat deersf ofr exappl e
Ronpp Lexi koﬁolééﬁ'.fSrU%iEBHCEBﬁBPﬁﬁers hﬁg{}l{‘gg’} dgchESsI(t WiEE' gggﬂgkt'
affinity (e.g. Disperbyk® 145), high molecular weight
20 block copolymers having groups with pigment affinity
(e.g. Disperbyk® 2163, Disperbyk® 2164). Reference is
further made to the Iliterature of the various
manufacturers of dispersing assistants.

25 It is possible herein to use various solvents in any
desired admixture. One variant is to mix reactive
solvents with inert solvents.

The reactive formulation according to the invention is
30 preferably prepared by the process according to the

invention wherein

a) the three components are mixed and then

b} ground to obtain a dispersion in which component

(A) is present in a particle size between 5 nm and
35 500 mm, preferably between 1 um and 300 um.



ALT 0902 PCT- 12 - Preference is given to using Sol vesso 100,

Sol vesso 150, Shellsol 1325, Shellsol 1340. Sol vesso 100 is
particularly preferred according to the invention. 5 Conponent (CO),

i f used, consi%ﬁ orb[e or nore dispersing assistants to di sperse
conmponent (A) 1549 | e the di spersily of conponent (A), and
stabilise the resulting dispersion. Additives useful as 10 dispersing
assistants will be known to a person skilled in the art and their use
conpri ses par tHesfeirhecoteirentf (e iar tprdfeenawensie afs e present
i nvention, di si ISt : sel ected fromsalts of
pol yners 15 hzeﬁ\gé%%i 3?%é§r%§d%&&@s%§?%kg?)%?oéjl}tﬁgiﬁ to a
nol ecul ar wei GRESBY PArly et énshire el @l tasl s st meedpol ycar boxyl i ¢
aci ds, phosphoric ester salts of high nol ecul ar wei ght copol yners

havi ng gr oyps W | gnent affini e.q. Disperbykgl 145), high
nol ecul ar \%ei g?mé ;%Oé)abﬁgccr:lsrlg c%ﬁ:&ugﬁ'ggﬁhﬁlgicﬁﬁd@gguﬁg %h@h igvgmsapn is
affinity (e.gPmEiispaiBykerenssed Disper bykO 216 4). Reference is

further made to theglisher atyr ¢Qfnthe FQUS fpnukagturers of .
. di spersing assistants. 25 IBSWl 'S Tpgoséi bq{%%erelipgésugggvgk?li’o&?lght'
solvents in any deSPré&d %’6‘?1%%&3@1@'. Thetdfar bant wekohl gtk Ee@ctliakele

solvents wi th inertospbuedt $comporldia: r@agt,i ve fornul ati on accordi ng

to the inygntion i $x3 r r apl: re ed by .the.pr ss_accor.di ng
to the in%gnti on w%lésr 29% eg}ga)%%égef hr eeg%rrf%s en?‘g‘gﬁg ﬁ?&e&’eéﬁé]lt'
t hen b) ground METEbtRSF axedilypet &t i bywhvelokonpdnestl et | ®r

present in a partigbevehzembetween ¢ 38)500 um preferably

between 1 um and 39925% ALT.OggZ PCl- 13 - Herein conponent (A) is
preferably ground ustng Ml FS1SBht RRGESERRIY gPrABE nBYt WELIRAoWROLE
be suitable to a perséarskly| et0+18% hebwr t wehght@l sof beotsedor5 Fhee

reactive fornul ati gnsaesofeh N d:Q i ' LS ferably
prepared from 30- 50§0 by V\I/g?ght ,l [;:tra%?gr g%ﬁglbé@eﬁlg%‘gwmm ght, nore

preferably 38-42% by wei ght of CC |abile conpound (conponent (A)),
The reactive formulation according to the invention is

processed by the method customary in the art whereby it
is mixed with polymerisable or curable components and

20 the mixture is reacted at elevated temperature and/or
by application of actinic radiation.

Since the reactive formulation according to the
invention and also the reactive systems according to
25 the invention comprise microscopically heterogeneous
systems, the Arrhenius eqguation has no traction and the
formulated products have improved stability in storage
compared with conventional formulations containing 1%
of peroxide for example.
30 :
Incorporation or inclusion of the reactive formulations
according to the invention in curable compositions
gives compositions which are safe to Landle, which have
excellent stability in storage vyet which nonetheless
35 cure rapidly and uniformly on heating.

The reactive formulations according to the invention
also make it possible to omit toxic solvents for



10 - 25-70% by wei ght, preferably 35-60% by wei ght, nore preferably
40-50% by wei ght of solvent or solvent m xture (conponent (B)),

0- 25% by wei ght, preferably 5-20% by wei ght, nore preferably 10-18%
by wei ght of r 15di spersi ng assi stants (conponent (C)). The
reactive for rru%ﬂ t%&qgg%ggr ding to the-imfention is processed by the
met hod customary in the art whereby it is mxed with pol ynerisable or
curabl e conponents and 20 the m xture is reacted at el evated
tenperat ure amseértriby iappkitatton sinaet hoireixaghayi e8n BeNeepibteg
reactive fornglayi.qn fegOLdLAY, invention.and also the reactive
systens accor dlgzﬁg tg 25 t%e ?nvée%%% gﬁvb%hrr%?rsm@qr‘}iyc%’g §pF85I Py used
het er ogeneous 28ystEEAVElERe REFRBARUS thavat Rom hasahbet r fot | ddsandvihe

fornul ated prodmpbschavea) nproved stability in storage conpared with
conventional formulations containing 1% of peroxide for exanple. 30
| ncorporation or inclusion of the reactive formnulations according to
the inventi onThA &grablivecnposleibns gtoesdionposi thensnwshehodr €

safe to handl pai-ghihave jexe tabi:lity | or.age yet ich
nonet hel ess B%rgurﬁl}%]glf)i dI)l/L angbhﬁg& %‘?m y J'(Igln. he%ﬁ%gsfltl%lnfywo‘gﬂﬁﬁ-
14 - certain Fhgre 9 sPhceCHetd n ¥PRSEiHh bes r dprardd dy | ebs

tﬁxi ¢ sol veaneMtJ';dm nof mubyimm@oan@@umh &SdéﬂilVee%&qé’@,C?f'éf
they are a i : GO t._(A).. 5 The_reactive fornulation
accor di nglqjtnlo %ﬁ?ﬁ%eﬁ%ﬁ%%%e%%&gﬁlg&?ﬁcX%Bg}a?gd (f“ﬁtles)%’églﬂ%ns
whose crossl i FEFRPDY curtthg Femperbhivns baswuterintihng r eantionrated
ol efinically pobpdarreated doubl e bonds, for 10 exanpl e conpositions
containing vinyl or (neth)acrylate (groups), or conpositions
contai ni ng unsaturated pol yesters.

It 1s very particularly preferred to incorporate the

15 reactive formulation according to the invention in
compositions containing unsaturated polyesters.

The reactive formulation according to the invention isg
also useful as a polymerisation initiator for preparing
20 simple, i.e. uncrosslinked, polymers.

The reactive formulation according to the invention can
be wused in the plastics industry and/or in the
electrical engineering industry for curing or

25 crosslinking polymerisable compositions, preferably
impregnating and casting resins.

The present invention accordingly also provides
compositions containing the reactive formulation

30 according to the invention and polymerisable or curable
compounds.

The reactive formulation according to the invention is
a universally useful supplier of free radicals.

35
The disperse reactive system according to the invention
may in a further embodification contain one or more



It is very particularly preferred to incorporate the 15 reactive
formul ati on according to the invention in conpositions containing

unsat ur at ed pol yesters. The reactive formulation according to the
invention is $004gef ghpas a ponnerLsggign initiator for preparing
20 sinple, i.e. uncrossliinked, polynmers”"The reactive formnulation

according to the invention Can be used in the plastics industry
and/or in the electrical engineering industry for curing O 25
crosslinki ng poR}AeEF 58D €fcofppskindnsusseaperatfioy i tipe egratinglamnd

casting resinappIheapiesentor raé@ar_tﬂl@w?aqa@r duRol Yol SO ¥ QHLES ke,
conpositions containing the reactive tormulation 30 according to the

i nvention and pol yneri sabl e or curabl e conpounds. The reactive
| formul ati on adtoridi mpswille tovestden ithea dispeessaldystesel WF the

E . > AF )
supplier of freeseRdi calgvedPioflT éﬂ%T' Rape il r'esaafiﬁge
ki nd customarg for. the particular application, for “exanp pal n%i

auxi liaries oPIfhELPR&E. Stebidlipdegi srastdtrenter fhe-didper sestems

systens of therd prasierttddvent iefetdtertdppiiveaghdvey addhngstill

addi ti onal stafLlls] nstjituents, i.e. the systens are activated
by ener gy supgﬁékgﬁﬁ%ggt h%érj_%s_tiall Cﬁ%?é?stﬁﬁ%o or 4G t &i%h peRfod
owing to the stabilising additive, muttwithstanding tfie asttiaméidon. 10

In this enpodifeghist BRLEXSHENE, Cakk tHpL: &g added s, a.d L%{élci@c{ to a
conponent whi n the tormof nmulticonponent

Eh %hen reacts V\@et‘g?tg_gsehéi , ,
systenms). The BF AT pF@ B ¢he WrELENRIhVERATGh Wikh Hatess (in the
i nherently i nSotmbde rewhpcrmadsnsmitc bysaambe. acti vat ed by energy
supply are dispersely divided to formreactive systens which are
nonet hel ess st abl e under normal_conditions (23C, 1013 nbar pressure,
anbi ent |i ght T2@ ThRERNSYRL s C4r e BEs uAISFREnDdaYVEsFdono tise that

15 inherently insoluble compounds which can be activated
by energy supply are dispersely divided to form
reactive systems which are nonetheless stable under
normal conditions (23°C, 1013 mbar pressure, ambient
light). These systems are visually homogeneous to the

20 normal/macroscopic observer, but heterogenecus under
the microscope.

That this works very well and with a wide variety of
systems 1ls surprising and was first discovered in the
25 context of the present invention.

It is surprising that the present invention is able to
provide xreactive systems and reactive formulations
having the advantages mentioned, i.e. are inter alia

3¢ stable in storage, realisable in an environmentally
friendly manner, easy to produce, and yet provide
excellent reaction results or to be more precise
rroducts.

35 The particle distributions of the insoluble components
(I) and (A} can be mono-, bi- or polymodal, preferably
mono- or bimedal, in the context of the present
invention.



20 'nor mal / macr oscopi ¢ observer, but heterogeneous under the

m cr oscope. That this works very well and with a wide variety of
systens is surprising and was first discovered in the 25 context of
the present i nt.i.an. is surprising.that the present invention is
able to provigéﬁ}égggieé&systens and FedBtive fornul ations havi ng t he
advant ages nentioned, i.e. are inter alia 30 stable in storage,
realisable in an environnentally friendly manner, easy to produce,
and yet provide excellent reaction results or to be nore precise
products. 35 e I I Sterihut i . I | ubl.e_conpone

(1) and (A) el @rrh'lr?gj-s,%%i ?’_tfortﬂ%oF%%&g{t, t*%ﬁfsbgﬁﬁycgm%‘%gg%‘? TS
bi nodal , in tA8YcdKvExt2 oPAFRECH? e8bf® PRvARtWSSn SAIIM 0902 POV- ph6 -
I n one versi oprefetrbblpr eseedmVenihonan€onpenat, (Ahdey hgYfodal

particle size : nd. 500 p referably between 1 pm and
300 pm a?l%l apgf:%ggg%eﬁgﬁé?%ﬁeo%ﬁ?ﬁ '%fﬁ%’ﬁﬁ%ﬁ%ga%% mel ™ aBBt
10 pm and abo@&PoRB02Pfh BThe reactive systems according to the

i nvention have universal utility. Particularly for chain-growth 10
addi tion polyggrisati ns, curable systens, catalytic reactions. It
can al so be used FEPPIVymertHiTico TERG | bAs thenerrvant ismgeave
reactions or toiversate priddiisy.el erenticylatle. For POLYABALSHBPLH
reactions.p 15 [ ' of es invention, for
exanpl e ?ﬁ%seaggg%%gﬁvggﬁbus %%gﬁgéﬁf c?%gﬁ%&gcgﬁgﬁngOanﬁEﬁlﬁffﬁ
each ot her inT&RFEHERF r edtndifferalso be waed nfent bedynettanalodeus
nor eI parti cul pehyciieses i bﬁl@mlzaa%i 'Itaé‘ta{ﬁ@r _Q@é%t;i@nég_eolf 0'1:59%@!% more
non-limting pl es; e 1,Preparation of a dispersion 1 o
benzopi nacol f%%%%f%gﬁi;%a%ﬁg%ﬁgéklgPaSQO%B??ﬂ%m?E&F%??Vgr@ﬁcﬁépﬁésso
100 weighed into it Wile stirring at | ow speeds using 25 a Di sper mat
7 g of Diigperbykevi06ouer enBBEEREG: & NoaS 4 ' jLje an
stirred in untjl tfe diti VE %gg%% O?ettglf%&g{%so vglg{.j\}#ht\gg),n?gf%rof
benzopi nacol WeTEP1T KERPER SFowl§ Xadeaufi depsrdentnglasasst icareddd n
until a honogerrdousedasicthagchontedr Themmy 8¢ ¥d3 IAngkass beads of
1 mm di aneter were added and the glass bottle was tw sted shut.

Di spersing togk place in a shaker (nodel: Disperser DAS H 200-K from
Lau GhbH). AT &TEpRFEPhgWithengrads o merelulamdne defdr dred
240 pm hi2gh- spicetl rsé farerard tohehdi 5OBT S DRty Wasn -SIified n3S ehAmgh 85S
bottl es. Exanple 2 Preparation of a dispersion 2 of benzopi naco

Example 1 Preparation of a dispersion 1 of benzopinacol
A 100 mL wide-neck glass bottle had 23 g of Solvesso
100 weighed into it. While stirring at low speeds using
25 a Dispermat 7 g of Disperbyk® 106 were metered in as
dispersing additive and stirred in until the additive
had completely dissolved. Then, 20 g of benzopinacol
were likewise slowly added with stirring and stirred in
until a homogeneous mass had formed. Then, 89 g of
30 glass beads of 1 mm diameter were added and the glass
bottle was twisted shut. Dispersing took rlace in a
shaker (model: Disperser DAS H 200-X from Lau GmbH)} .,
After dispersing, the glass beads were filtered off on
a 240 pm high-speed sieve and the dispersion was stored
35 1in glass bottles.

Example 2 Preparation of a dispersion 2 of benzopinacol




ALT 0902 PCT- 17 - Exanple 1 was repeated with the foll ow ng
conposition: 16.7 g of Sol vesso 100,6 g of Disperbyk@ 145 and 20 g of
benzopi nacol. 5 Exanple 3 Preparation of a dispersion 3 of Exanple 1
was repeated with | o ng 24 g of.,.Sol vesso 100, 13.3 g of a

Di sper bykO 21%%{1 %%@/fs%&engt h acet% e/ met hoxypr opyl acet at e) and
10 benzopi nacol. Exanple 4 Preparation of a dispersion 4 of

benzopi nacol Exanple 1 was repeated with the foll ow ng conposition:
20 g of Sol veBs3™RbD, 1 102% BEPeatyt uvigh blite DEebeebimky r ForiBo2NBUcE 60%
strength in bugyt @cetabehteEbexXYpLORYY @@%ﬁ%?br%?ﬂ@zciti@ @ha 20 g
benzopi nacol . ][ZEX% | e 5 Preparation of a curable mxture 1 2.5 g of
di spersi on 1,9%. %Zoﬁl% e€ne and 97 g of 20 Dobeckan(r) FT 1018
unsat urated styrene pol yester based on mal ei ¢ aci d/ neopentyl gl ycol

(67% strengt PEié}nﬁfé/rﬁ'ﬁeﬂ@a%i%xgg- a 188 1dn V8 R peheahs ALXEYT €

havi ng st abi : _ ) , ettt ed
in a GeltinmerEX¥3EM e N TRePEA 0ot hakha 1581 howiae scoTens bvi ol a
storage peri oz of lofonsblvgesoti 1BOWAS13032gm Bt es BraMliend of
Preparation of. em e 2 g of . dis sion.2, 2. f
styrene and 8@1%%{@% Dobe%%%line FT(%B%B V\Blsgrﬁ{lgg . Thé™r esulq?g%%s a
cl ear mi xt ur A¢REATRY RRAPPVIPEYDYA st orggsatThe gelandi me @0 the of

m xture aty 100G ysinkddd .m nutes. Follow ng a storage period of 1
nonth, gel tinme was 10. 8 mnutes. 35 Exanple 7 Preparation of a

curable mxture 3 2.5 g of dispersion 3, 2.0 g of styrene and 97 g of
Dobeckan(r) FExafils Wefrepaxediofhef resdd dpavasicm & edr behxbuifabavi ng

stability in gtonage s The 98bpdd® Afith the following composition:

20 g of Solvesso 100, 10 g of a solution of Disperbyk®

15 2164 (60% strength in butyl acetate/methoxypropyl
acetate) and 20 g of benzopinacol.

Example 5 Preparation of a curable mixture 1

2.5 g of dispersion 1, 2.0 g of styrene and 97 g of

20 Dobeckan® FT 1018 unsaturated styrene polyester based
on maleic acid/neopentyl glycol (67% strength in
styrene) were mixed. The result was a clear mixture
having stability in storage. The gel time of the
mixture, determined in a Geltimer from Gelnorm, at

25 100°C was 11.8 minutes. Following a storage periocd of
1 month, gel time was 10.2 minutes.

Example 6 Preparation of a curable mixture 2

2.5 g of dispersion 2, 2.0 g of styrene and 97 g of
30 Dobeckan® FT 1018 were mixed. The result was a clear
mixture having stability in storage. The gel time of
the mixture at 100°C was 12.9 minutes. Following a
storage period of 1 month, gel time was 10.8 minutes.

35 Example 7 Preparation of a curable mixture 3
2.5 g of dispersion 3, 2.0 g of styrene and 97 g of
Dobeckan® FT 1018 were mixed. The result was a clear

mixture having stability in storage. The gel time of



ALT 0902 PCT- 18 - the m xture at 100C was 12.5 m nutes. storage
period of 1 nonth, gel tine was 11. Exanple 8 Preparation of a

i curable mxture 5 2.5 g of dispersion 4, 2.0 g of styrene Dobeckane

1 FT 1018 were pixegyglhgfesult mxture paving stability in storage.

. The the m xture at 100C was 13.4 mnutes. storage period of 1 nonth,

- gel tinme was 11. 10 FoIIowing a2 m'nutes 4 and 97 g of was a
clear gel tine of Follow ng a m nut nple 9 Preparation
of a peroxi detB®ntHiHivg CGFab]r%o rﬁxf"’é‘ﬁe 152(%61’13;?%1%‘%351 veFexanpiegl)a 1
g of tert-butytopesdanzaaie,oc2.10mgneh, syl eptmaned D719 2omibokeskan(r)
FT 1018 were m xed. The result was a 15 clear solution. The gel tine
of the solution at 100C was 22 S mnutes. After a storage period of 1
mont h, the geEx3 A=\ b 10iPreardat i on of a

benzoplnaqpl §'$Mé QEthsper51on 4, 2.0 g of styrene and 97 g of
Dobeckan® FT 1018 were mixed. The result was a clear

mixture having stability in storage. The gel time of
the mixture at 100°C was 13.4 minutes. Following a
storage period of 1 month, gel time was 11.0 minutes.

10 _
Example 8 Preparation of a peroxide-containing curable

mixture 5 {comparative example 1)

1 g of tert-butyl perbenzoate, 2.0 g of styrene and
87 g of Dobeckan® FT 1018 were mixed. The result was a

15 c¢lear solution. The gel time of the solution at 100°C
was 22.5 minutes. After a storage périod of 1 month,
the gel time was 19.7 minutes,.

Example 10 Preparation of a benzopinacol silyl ether-

20 containing curable mixture 6 (comparative example 2)

1.4 g of a commercially available benzopinacol gilyl
ether, 2.0 g 0f styrene and 97 g of Dobeckan® ¥FT 1018
were mixed. The result was a clear solution. The gel
time of the solution at 100°C was 5.6 minutes. After a

25 storage period of 1 month, the gel time was
5.2 minutes.

Example 11 Preparation of curable mixtures 7a, 7b, 7c,
74, 7e, 7f
30 1 g of dispersion 1 and 99 g of Sartomer® 9020

propoxylated glyceryl trilacryvlate were mixed. The

result was a clear mixture having stability in storage.

The gel time of the mixture at 100°C was 8.5 minutes.

After a storage period of 1 month, the gel time was
35 8.9 minutes (7a}).

Using dispersions 2, 3 and 4 instead of dispersion 1
gave gel times of 9.9 minutes, 8.3 minutes and



20 ‘containing curable mxture 6 (conparative exanple 2) 1.4 g of a

- comrercially avail abl e benzopi nacol silyl ether, 2.0 g of styrene and
97 g of Dobeckane FT 1018 were m xed. The result was a clear

sol ution. The g %E the solution at 100C was 5.6 m nutes. After
a 25 storage perio nonth, the gel t'ime was 5.2 m nutes. Exanple
. 11 Preparation of curable m xtures 7a, 7b, 7c, 7d, 7e, 7f 30 1 g of
. dispersion 1 and 99 g of Sartonera 9020 propoxylated gl yceryl
triacrylate wet-d mimegesTheandbsul efwms alcheathni Xbdr e 1AV A nutes,

stability in stoagewctlesg8! gt b g Qfe ddhe A xtwr e at 100C was 8.5
m nutes. After_.a storage period of 1 rrét[)nthﬁt';ljtél:r d t)tlme was 358.9

mnutes (7a). “PALF 25ETS PFIDIC] Wi Rt eSnak e aheehandnpit by, odf
11.5 nlnutes ﬂbﬁi humMﬂe$e&ménaoét€lnuéesahﬁbmnycthgdgthgpel 4 g of

conparativg hand, of, rt-buty
perbenzoate (7 an lgﬂ&?haeg%%ggi%rbfnZ?ﬁlq?Qéinﬁ%Agﬁa@FFe£véﬁﬁébP@
benzopi nacol Sl ¢l Oét REEYLaEy Fave el ofines ydiatld Jawmdgel. 4t mfes rek

14.1 8nd 3.4 BindbEseandngl hestions: mNnoh o8l 3952nadeds > M Ut es.
Exanpl e 12 Fornul ati ons of the di spersions and a so of 10 the

peroxi de and of the benzopi nacol silyl ether wth triethylene glycol
di vinyl et her Expapéach2c¥vemu2abignof ofli sher digpsrdionds Sn@ngdldoWske

mi xed wi tHo 99 t8e0hdrohally e & YGol gi e S
m xtures were obtaj ned that Were |npu;cn%%é?%ﬂ?ég&’§£f§f“ﬁt °W;§B|e
gel tine was Sﬁiﬁﬁﬂﬁﬁgﬂﬁﬂiﬁﬁﬂék‘Hﬂ”ﬁwltﬁﬁhéﬁe hand 1 g of tert-butyl
perbenzoat e afid eachheasther .kapd oE. ﬁﬁp@Esgoﬁgmxerg al4 yarﬁyaglfgggg
benzopi nacol h%gé g%_ tg %9 of triet coI divi ny
ether |ikewise notgb g%ytEu?g%$§IH¥ EV@g IR FHievdasBtERE a
free-radi cal f8 po?%ﬁ%¥|@h¥¢%ﬁﬁ&eﬂﬁxqﬂqhﬁalned that were impossible
15 to cure. No measurable gel time was obtained.
Mixtures of on the one hand 1 g of tert-butyl
perbenzoate and on the other hand 1.4 g of a
commercially available benzopinacol silyl ether with
99 g of triethylene glycol divinyl ether likewise did
20 not give any curable mixtures. In no case did a free-

radical homopolymerisation take place.

Example 13 Storage of mixtures 1 to 6 at 50°C

Mixtures 1 to 6 were stored in a sealed vessel in a
25 customary circulating-air thermal cabinet at 5Q¢ec,
Mixture 6 with the benzopinacol silyl ether had gelled
after 3 days. Mixture 5 with the tert-butyl perbenzoate
gelled after 6 days.
Mixtures 1 to 4 were unchanged even after 15 days.
30
An increase 1in the viscosity of the formulation
comprising very finely divided compound having C-C
labile bonds is not observed in the tests.
By contrast, the peroxide-containing formulations all
35 display an increase in viscosity due to a room
temperature decomposition of peroxide and ensuing
polymerisation.



Exanpl e 13 Storage of m xtures 1 to 6 at 50C Mxtures 1 to 6 were
stored in a sealed vessel in a 25 customary circul ating-air thernal
cabinet at 50C. Mxture 6 with the benzopi nacol silyl ether had

gell ed after a ure 5 with the_tert-butyl perbenzoate gelled
after 6 days.wxﬁ?%&ﬁto 4 were unéh%\?lg*ed even after 15 days. 30
An increase in the viscosity of the fornulation conprising very
finely divided conpound having C-C | abile bonds is not observed in
the tests. ByTbenbeagtpinheoherdiivileethnrai mehgvicorsmmiat-ags @ | 38
di splay an in i hS Lt e I t rature . X
deconposi ti onﬁ%fﬁéﬁg?%é;j %% gg\%teﬁgggnaggo%f%e%%mgaﬁgﬁhe AT 59021 PES-
20 - The henzbPfrmd®MA<i44S ethers behave sinilarly to the peroxides
in that they are soluble in the matrix |like the peroxides. ALT 0902
PCT - 21 -10th June 2010 Reactive systens Clains: 5 1.Reactive

: system characterized in that a) at |east one conponent (I)

- containing or consisting of particles between 5 nmand 500 pmin
size, in very finely divided form



b) is present in a liquid phase of at |east one 10further conponent
(I'1) with which the particles of conmponent (1) are capabl e of
reacting follow ng activation through energy supply, c) wherein the
particles of pt ) are 15not sol,yuble in conponent, (I11).

2. Reactive sys em(aagco? ing to daiml, 5ghar acter- izeg8 % 2010
conponent (1) is selected fromthe group consisting of 20| ni t lators
for chem cal reactions, preferably chain-growh addition

pol ymeri sati ons, step-growh addiReaghipel swetemat i ons, condensati on
pol yneri sations, activators for chem cal reactions, 25catal ysts for
chem cal reactions, nononers for chain-growth addition

pol ynerisatio at ep-growt h addi ti on pol yneri sations, condensation
pol ymerisations and m xtures thereof. 30 3.Reactive system according
to daimilzor.2, c t g ply is effected
t hr ough aé?l nllc rag%?lg{on an /o%npt h%%%ﬁthgﬁg?g& %@5&2 Reacti ve

syst em accor di ng t®) any 8he 2 aPAs 1CQI@%1€n@hal(?a'tt erdted.nimat hatr

conponent (I1) is selectegniiopihde OF opRreonsest ivdwden 5 nm and
500 pym in size, in very finely divided form

b) is present in a liquid phase of at least one

10 further component ({(II) with which the

particles of component (I) are capable of

reacting following activation through energy

supply,
c) wherein the particles of component (I} are
15 not soluble in component (II).
2. Reactive system according to Claim 1, character-

ized in that component (I) is selected from the
group consisting of

20 initiators for chemical reactions, preferably
chain-growth addition polymerisations, step-growth
addition polymerisations, condensation
polymerisations,
activators for chemical reactions,

25 catalysts for chemical reactions,
moncmers for chain-growth addition polymerisa-
tions, step-growth addition polymerisations,
condensation polymerisations and mixtures thereof.

30 3. Reactive system according to Claim 1 or 2,
characterized in that the energy supply is
effected through actinic radiation and/or thermal
energy.

35 4. Reactive system according to any one of Claims 1
to 3, characterized in that component (II) 1is
selected from the group consisting of
(i) at least one polymer,



(i)at |east one polynmer, ALT 0902 PCT- 22 - (ii) one or nore
nononers or nononmer m xtures, or (iii) a mxture of nononer(s) and
polymer(s). 5. Reactive systemaccording to any one of Clains 1 5 to
4, characterigef 4 é'ﬁﬁ@ component (I1),additionally contains at

| east one sol vent W|t the proviso that t he sol vent does not

di ssol ve the partlcl es of conponent (l). 10 6. Reactive system
according to any one of Clains 1 to 5, characterized in that

conponent (11) conkiidt s e KINIMPEEr BOBPIABH OPR MIZOMT0 MAEIESS  afd/ or
sol vent (s) which does nal rdixgseleveft henpaet (€] emdfpgigmrenant. (1). 15
7. Reactive fornul ation consisting of (A at |east one conpound having
at |l east one CC-labile bond, (B) a solvent or solvent mxture in

whi ch 20conpdnent ReRcliiyenstysseinuisasorsiicig( Qo opty omad | pfomdadmsnor e
di spersi ng assi stay s tor %@PQ@@@hééa in th\éfeer%thp%%tt@und{ﬁﬂ)

Is present in (B) as ﬁrse sol,id having a particle size between
255 nm and 500 umadéhﬁéé’@f’l ¥ ORRHES G a%%%?‘ﬂl ABSt §odVaPrfy 7, With
consi sting of 30- 508 mromtisghthapr eher ablyedb- d@@étanWdiﬁﬁolve the

particles of component (I).

10 6. Reactive system according to any one of Claims 1
to 5, characterized in that component (I1)
consists of a mixture of monomer(s), polymer(s)
and/or solvent(s) which does not dissolve the
particles of component (I).

15
7. Reactive formulation consisting of
{Aa) at least one compound having at least one C-
C-labile bond,
{B) a solvent or solvent mixture in which
20 component (A) is not soluble, and
(C) optionally one or more dispersing assistants
for component (4),
wherein compound (A) 1is present in (B) as a
dispersed solid having a particle size between
25 5 nm and 500 pm.

8. Reactive formulation according to Claim 7,
consisting of
30-50% by weight, opreferably 35-45% by weight,
30 more preferably 38-42% by weight of component (4),
25-70% by weight, preferably 35-60% by weight,
more preferably 40-50% by weight of component (RB),
and
0-25% by weight, preferably 5-20% by weight, more
35 preferably 10-18% by weight of component (C).



.30 nore’preferably 38-42% by wei ght of conponent (A), 25-70% by

wei ght, preferably 35-60% by wei ght, nore preferably 40-50% by wei ght
of conponent (B), and 0- 25% by wei ght, preferably 5-20% by

wei ght, nore 3&8% 10-18% by wei ght of conponent (C). ALT
0902 PCT- 23 - 9. egzlfc E\?)ei‘ foLmul ation acctording to Claim7 or 8,

characterized in that the conponent (A) conprises conpounds
conform ng to the %fnerql formula 5 ABIl R-CGCC-R3 11 R2 R4 where
the vari abl es ®ach Resddpgerddinrmplagiont tecdatdiow ngo neanings, or s Rl

and R2 = aromati ¢ ra@dirgaks-\kgh; uhst | al kyl .
radi cal s and/or hal og\en from oﬁ 1?2%%1??/;%%%5, Egl%gl%db%i :ccﬁ“ﬁfrl@g?&n,

aromatic radical s WITPRURES BRLEUBERY BieFhey gsreyrlr ddteals and

hal ogen fromone to five tines, or aliphatic radicals, 15A and B =
hydroxyl, Cl-C4 al koxy aﬂd/ ar hal ogen, and/ or

||
R{‘"C""C"""‘R;,
P

R; R,

where the variables each independently have the
following meanings:
Ri and Ry = aromatic radicals which may be
10 substituted by alkyl radicals and/or halogen from
one to five times,
Rz and Ry = hydrogen, aromatic radicals which may
be substituted by alkyl radicals and halogen from
one to five times, or aliphatic radicals,
15 A and B = hydroxyl, C;-C; alkoxy and/or halogen,
and/or
poly-1,4-diisopropylbenzene.

10. Reactive formulation according to Claim 7 or 8 or
20 9, characterized in that component (A} comprises
compounds selected from the group consisting of
highly substituted ethane derivatives, 2,3-
dimethyl-2,3-diphenylbutane, poly-1,4-diisopropyl-
benzene and mixtures thereof, preferably highly

25 substituted ethane derivatives.

11. Reactive formulation according to Claim 10,
characterized in that the highly substituted
ethane derivatives are selected from the group

30 congisting of 1,1,2,2-tetraphenylethanediol,
benzopinacols substituted on the benzene nuclei,
1,2-di-tert-butylethanediol and its derivatives,
and also mixtures thereof.



poliy- 1, 4-di i sopropyl benzene. 10. Reactive fornulation according to
Claim7 or 8 or 20 9, characterized in that conponent (A) conprises
conpounds selected fromthe group consisting of highly substituted
et hane deri vatyj e % d| nmet hy1- 2, 3-di Bhenyl but ane,

poly-1,4-dii sopropyP enzeéne and ni xtufe t hereof, preferably highly
25substituted ethane derivatives. 11. Reactive formulation accor di ng
to Caim10, characterized in that the highly substituted ethane
derivatives afé-seRegeedverofprhelarioup 3Ccoodshgti hg obny one of
1,1,2,2- tetraphenytegbﬁgedl olo @enij@ian%%glejel%%gstlnt ut e ogogﬂggnent

benzene nucl ei , iS?I_tert butylethane I ol derivatrv

al'so mixtures ther COMPEL $R{ X IBRUTSIE SeleCtpdadrpRether gupupi of
~according to any osaloé &F apobyriet rﬂablr@aroa@tler igZedpkn bRAakphoric
conmponent £C) conpgi u ct m the group of salts of
pol yners havi ng acj d?%fgr%%ggg ntgjlifsmsph%r |n§° &stér @%%Iét of “RPgKmers
mol ecul ar wei ght cjai%}%er§fwsng vibhps manerm gmeritiafitini t ynighgh

mol ecul ar wei ght bheTécenpel we&ggthasadwc 96858§y1%££‘ RlBR o

affinity, and m xtH{ there Caréfo &g t| ve fornul ation adcorar ng
to any one of O ai ms racteri 78 ’?”nmf%?s doiRFSRENt (B)
conpri ses solvents sel ect ed from t he group consi stl ng of

ar omat | csrEOnt 3l ni gl Shd | IRLHRN 4GP, BEamRKiGe-TLEe Lydrogarbyl,
uty

m xtures, esters, 15ef heri styrene, vinyl t uen cry at e’
butyl methacryl at € tlﬁoes-%heFe‘éFaciﬁrlﬁ%cé% FhRt prepReRent
the reactive fornulBii @I@ITI@(r(iBEdI r@olxﬂaram/ eaee@te@l %f&n 7the 1 roup

20characteri zed i it +3) A) and Wt h
each other and rl3C§Ih&anlen g ou to @grlagtl 553 E%é?%ﬁg nsﬁﬁ'ﬁﬁtl
conponent (A) is ;ﬁ%%ntaﬂqmaatlwmfmreehydzecesbfl 5mnmmnoe&5,00esumJ:515

use of the reactlv&He(Hstl a;tﬂy&@n@CCOerh tbPudhy, Onﬁuef O @LaF) frd O
12 in the plastlcsD ustry and/o el ectrical enlnee ng

i ndustry for 30 cur YRy PSS ﬁgﬂ’éagleea]&%rfﬁjo’é?%%‘nst erabl y

i npregnating and/or casting resins O varnishes, rmre particularly

w re enanels and iggyegnRat FRg vae %egj ?t51‘1e16 t tive
systens according to a ne of‘ﬁCI@baféms re‘%ﬁéeél chmueﬁctlon
i ndustry and/or i ri”‘c’tcwgéé'?lé’ct rfal @8¥gi ﬁ@@rl ﬁ& i rfekaims,, Preter ablay,
i mpr egnatdidng and/ amhagasttiend zedstinsthat var ni shes,

a) components (A), (B) and (C) are mixed with

each other and

b) . then ground to obtain a dispersion in which
component (A) is present in a particle size
25 of 5 nm to 500 um.

15. Use of the reactive formulation according to any
one of Claims 7 to 12 in the plastics industry
and/or in the electrical engineering industry for

30 curing polymerisable compositions, preferably
impregnating and/or casting resins or varnishes,
more particularly wire enamels and impregnating
varnishes.

35 16. Use of the reactive systems according to any one
of Claims 1 to 6 in the plastics industry and/or
in the electrical engineering industry, preferably
impregnating and/or casting resins or varnighes,



ALT 0902 PCT- 25 - nore particularly wire enanels and inpregnating
varni shes. 17 Process for controlled reacti on managenent, which
S5process conprises preparing a reactive systemby very finely
dividing a) atrlreashaoperconponent (1) which is activatable through
. energy supply and is conposed of particles between 5 nmand 10500 m
in size in b) a liquid phase of at |east one further conponent (I1)

wi th which the conponent (1), activatable through energy supply,is
capabl e of reacti %Oifﬁl I%%&@%#Vat‘?ﬁ? afd2as5t R T hiMPregrabing

sol uble. 18. Processratsinegling to Caim 17, characterized in that the
dividing is effected by grinding. 20 19. Conposition containing a
reactive fornulation according to any one of Clains 7 to 12 and

pol yrrer i sabl e1gr cﬁF@%@%Sc§ﬁ509ﬁ65¥0£bﬁdCﬁﬁ?@éi@moﬁaﬁ@@©m@¢ﬁg woich

- Caim 19, gharact epi8€ds25chipthgés | brepasihg UbesraaMarR SfystBH epy
particularly a Wre enagel ortiﬁyEﬁgpatlng varni sh, or an
i npregnating resin 6t¥c %??%@ sie
a) at least one component (I} which is
activatable through energy supply and is
composed of particles between 5 nm and
10 500 um in size in
b) a liquid phase of at 1least one further
component (IT) with which the component (I},
activatable through energy  supply, is
capable of reacting following activation and
15 in which it 1s not soluble.

18. Process according to Claim 17, characterized in
that the dividing is effected by grinding.

20 185. Composition containing a reactive feormulation
according to any one of Claims 7 to 12 and
polymerisable or curable compounds.

20. Composition according to Claim 19, characterized

25 in that it constitutes a  varnish, more
particularly a wire enamel or impregnating

varnish, or an impregnating resin or casting

resin.,



