ALT 0902 PCT- 1 -10th June 2010 Reactive systens Al the docunents
cited in the present application are incorporated by reference in
their entirety. 5 The present invention relates to di sperse systens
activatabl e vig epgyO%suUpply, and al soqto an environneptally. 5010
friendly preparation having a | ow hazaré potential and to processes
for production 10 thereof. The present invention |likew se relates to
the use as, for exanple, polynerisation initiator, hardener and
crosslinker in the plastics i ndBR¥§EILhFYAESSt 0 a process for
controlled reaction managenent. 15 Prior art: Peroxides are used as
ol ynmeri sat i iniitiators in the . . :
BI agti csi ndus ryai_h%eal é%%% eanrnE en%lrtseéjndmcrto%esl?Iheffeernst iaernlalr?ftmn are
appl i cat i ons (‘Retpr Cladrride bvexEkenend9oin theig2@rtirRéyexi des cl eave
at elevategd 20 tenperature to formfree radicals which start the

pol ynerisation of C C doubl,e bonds in acryl ates, t hacryl at es,
Stylene, Vi nylnl GRS Tnd 788 ¢8Pol FROSat | Bhs, 1T teanpg tems
bet ween t he matteivatableunmeriac aendrgpublseppdpd wakl sty¥sne. to an

Cobal t (1) salts 29:AGk 3% ac_%%'i%‘h@i'ﬂks and catalyse th6ing Low
di si nt egratl on. Organic peIXOXI es contaln gne or nore per%m 86 groups
-0-0-.This bd“rﬂﬁf’sfr%t sﬁodttﬂrht,ld’ilsi rﬂl'é’gratt%s SRS H cﬂq% m%%%ff

180- 350 kd/ nulhefedfeatthd eathstghtt o rarentddinabatket) skerpesater @ the

i ncrease of 30 400C C. resul th andl | ng. of. perqxi des is
not without its ra}s§k§f.ooo_r0/\enx%.p?[§’t glgﬂlﬁg g%ﬁ%’? h%?teln ficg ! ?}as d,eenteﬁe
| egi sl at or handurrostsddadgderand thanspestigpderdusstii @nds e lsenttoolas.

Details are diseerdy Hoe boaprbhecparddetd s mappljeaablke regul ations.
35 DE 2 632 294 descri best hesynthesis of various

benzopi nacol si |l yl et her sandt hei ruseas pol ynerisation initiators. These
conmpoundd SactPdiidke art:

Peroxides are used as polymerisation initiators in the
plastics industry and also as hardeners and
crosslinkers in many applications (Rompp  Chemie
Lexikon, 1991, p. 3297). Peroxides cleave at elevated
20 temperature to form free radicals which start the
pelymerisation of C-C doubkle bonds in acrylates,
methacrylates, styrene, vinyltoluene, 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 is not stable, disintegrates
exothermically and gives off 180-350 kJ/mocl of heat,
leading to an (adiabatic) temperature increase of
30 400°C-800°C. As a result, the handling of peroxides is
not without its risks. Owing to the substantial
potential risk, the legislator has put storage and
transport under restrictive controls. Details are
discernible from the particular applicakle regulations.
35 DE 2 632 294 describes the synthesis of wvarious
benzopinacol silyl ethers and their use as
polymerisation initiators. These compounds act 1like

peroxides, but do not have the hazard potential of the



per oxi des, but do not have the hazard potential of the ALT 0902 PCT-
2 - latter. Their function as free-radical initiators is based on the
honol ytic cl eavage of the extrenely |ong

tetraphenyl - sybstidga g Csi ngl ebond. Lnycontradi stinction to

per oxi des, the cl eavage is 5 endotherm c and al so, if no nononer is
avail abl e as reaction partner, reversible. Benzopinacol silyl ethers
are inconvenient to synthesise and hence costly. Benzqgpinacol itself
can al so be us¥drSs aTPRéB- FA®CEAP i Mt AFEF FOFithe BOLVABFPERL iton
of unsat ur at eskddi pehyeseehomediynsc (Heearach Wbl fidles it raimeliyn I'doice
NhkronpleKU|aE %ﬁhgdks%%g%l%gg d3 PP- C649 g?é lekbmﬁy%&i In
benzopi nacol 1Ts v paringly soluble rn the systens o be

pol yrmeri sed, @Rt iSRS 1 oRonoeene 863 oA EeF al sthet céhgwﬁ‘é@l or-sar e

accordi nglsy didddHdAmitco d5qobtabn. ilhi ﬁ.o\/\/atformrrieli'eriQ avhanab0e as
industrial application. Problem I hvention_ addres s the

probl em of 20" Provid fgs t;?setrérréfeglerﬁipﬂp‘rﬁra ?Bﬁgpilﬁaa‘fojar T et
di sadvant agesad Irlmwnrendendr to apdfloes per mnd gartdec goatly . saf e

handl i ng. TheBéHzQﬁﬁ'Hadd’lV%rBs'eQ'} fdaht Rars Addr gases atshea peahl e afca:
devel opi ng acf ar ati on_whi ch does not sedi nent and

25
pol ymeri ses/ §9%s uhSht urldted EYSYBRE M t heTi nfTWa&f’ed
heat. In mddlpodeehey rebahb haNeimridwewdigzarsdi g petentiral “Die
conpar ed wi t hyDar i des, JFar m;h@m%ms GO | SigRg thl'S prepayaldsy
shal | have an i1 nproved pot |i 'Sol"ution:
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 hitherte 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 inventicn further addresses the problem of
developing a preparation which does not sediment and
25 polymerises/crosslinks unsaturated systems under the
influence ¢f heat. In additicn, they shall have a lower
hazarding potential compared with peroxides.
Formulations comprising this preparation shall have an

improved pot life.

30
Solution:
The problem 1is 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 (I1), Processes for preparing the



The problemis solved by a disperse reactive systemwherein a .
conponent (1), in very finely divided formis present in a conponent
(I'') with which the conponent 35 (I) is capable of reacting follow ng

activation thxopaiyenelgy supply, whecegn_conponent (1) is not
soluble in conponent (11), processes for preparing the ALT 0902 PCT-

3 - conpositions processes for reaction control and the corresponding
uses. Definitions of terms: 5 Herein allquantjtative reC| tati onsare
to be under st SR AT WGt PFEEFESET orfr ugf"%%tél%’f h&Rt<e st 3pdd.th
Herein the termmXesgemdienpesature” is to be understood as neaning

at enper at ureof 23C. Tenperature 10 recitations are in degrees

Cel sius(C),unl ess ot herwi se stated. Unless otherw se stated, the
recited react@w:i’és@ﬂéps are carried out at standard
pressure/ at nospherr ¢ pressuf@anti®tidte 1023crbatiodd A@&bnlCto be
radiation is here & nd Cperel nbeIlO\H t_o be gng%ggood as feaning .
el ect romagnetl ¢ T i of,° sUch %a rare hear THATTAT ec1D W%
light, W rad$1afﬂ‘+6tm or X-rays, m)re partl cularly UV radiation, or

corpuscul ar rgadidatd ofhe SUCH asr &deCt i Leama-adiati Phe Athdd&docd
sol vents herein are those which do no react t,he co ounds t hat

are to initiat®/ cfE™RE redact iWVEPFSAMIFEL o acggr Gir ng R%’@ture
inventiong i.eecdcihgr e ot chem daebkyesncerpoeiated (°C)t he unless

resul ting progugt.s,; Rutseqmi n physically renovabl e. Reactive

sol vents, by 25 contrast, aret hosewhi chcanbechem cal |y .
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, visible light, UV radiation
or X-rays, more particularly uv radiatioen, or
corpuscular radiation, such as electron beam radiation.

20 Inert solvents herein are these which do 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 Angstrdm (1 Angstrém = 1071° m),
b) a dissociation energy in the range from 50 to

35 369 kJ/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 R&émpp



incorporated in the resulting products. The term (neth)acryl oyl
herein is to be understood as neani ng not only nethacryl oyl but al so
acryloyl and m xtures thereof. 30 CC | abile conpounds are herein to
be under st oodyas g@snigre conpounds havi gg-easily cl eaved C- C bonds,
nore particularly a CGC single bond having a) a |length between 1.522
and 1.750 Angstrom (1 Angstrom = 10-1 m, b) a dissociation energy in
the range from 50. to_35,369 kJ/pol, .and which c) cleave honol ytically
at a tenperaturg ot %6Xf]6°&50étggtedft6f§’b§ l.e“%qerve‘? e PeFMHOrds
"activator", TAmiivatworen” " dabgkysdl) and' Imionarerendr e (bagbe 1985,
under st ood as; gefy ned g, £k #0902 PCT= 4 54 £hem e, Lgxi kon,, Ot h
edi tion, Thiepe érl%%’ headwor ds "Aktisgtgggn" %pagb 81%, ) "
"Initiatoren" M 08529988 /) " Kat al ysat oren” (pages 2169, 2170)
and "Monorser efhd pagen284npnoheddre her@i nMDADSRr Fompeiees atsSéactive
conprises "reactive diluents’ as defined in Ro Lexi kon Lacke un

Dr uckf ar ben, (%9%%6,11 i enc Ve??%lg?ecﬁealdqvm'r%om%eac el}illa(eorndUannaecﬁg% puénges
491, 492. Herlivwrkimrhasrns " rEHtd i ve sysitasd andVerleamt | ve Nepdword
formul ati on" e SBse /RSRRGY, VBEYesSYSt enBoand fornul ati ons capabl e
of chem cal reaction follow ng engr y_Sup ly. Actiyvation through
energy suppl Y7510 b%h%ndg?grg%od 5‘% ?%Jaré)ngs¥%taetma h‘??jﬂer erf‘FeC%r?é"le
ener gy tHan rbomulstiemfer atomprisenecessarestiyrdior thabtandi ertnd
radiation (Iightn,idb: iRl Ukdhabadi 08et iMidM.cat Crhakti Bt BHFdEIENT
but that energy has to he additionally supplied via actinic

radi ation. Paft$%d% BIPAIY -herein, unless otherwise stated, are to 20
be under st oodraisi yaritdre |t raiuzes etetrgymsnpdl PyiacHishe SPedd f oieid s

nore parti CU'%%,[V_}%’CO”E% 05538‘%2% 00 DL 3ReCtIQIELE" THAM  room

Quant achr one 4 ed description’
15 temperature is necessary, and/or that ambient radiation

{light, uv, natural radioactivity, etc.) is not
sufficient, 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 compcnent (I) containing or
consisting of ©particles between 5 nm and 500 um,
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 component
() is capable of reacting following activation through
energy supply, wherein component (I} 1s not socluble in
component (IT).
35
The invention further provides a reactive formulation
characterized by a very finely divided solid reactive

compenent 1in a ligquid component (dispersion). The



The invention provides a disperse reactive system wherein at | east
one conponent (1) containing or consisting of particles between 5 nm
and 500 pm preferably between 1 pmand 300 pm in size, in very 30
finely dividegh4 afdgd ssqaresent in a | iqdid phase of at | east one
further conponent (I1) with which conmponent (1) is capable of
reacting follow ng activation through energy supply, wherein
conponent (I)_.js nhot soluble in conmponent (11). 35 The invention
further providesEs r%]avdtqe\#e SP&H%F&FFG&V%%PI& PRIz el Rt at SRty one
finely divi decorgpdurd r elactivge cOAponéabiiln adongsi.d cbniponerdactive

(dispersion).r 1 ALT 09 PCT- - fi.ne i lﬁ% lid,reaeti
conponent is a%g}ﬁeaaglggneqéon%uneg(ahmzf&engl%- (leé(?ﬁl 1le or%gg. ist\h%
reacti ve for ARG OIE ie3&T¥RafPFEESBf conponent (1) of the disperse
reactive gystem 5 The invention also provides a process for

control | ed regcti on, mmoagement, whiGh process. compLi ses. ALEPAING P
di sperse reactive _syslt’lem %y very ftimnely “divi §i ng a) at | east one
conponent (|)regdtelen snamadarerdbl evigtthrpiete ene? QPSR yPrarkListg

conposed of pardiglasdetseenve 8ysaed BP0, oM Mrrher alky hayween 1
pm and 300 p in size in b) a liquid phase_ of Ft geast one, further
conponent (113’ wi t3F whfehRtt R8Scd Y ?I) abtt it 451 295 Ty

energy sugply, is tapaljhe cofermgastippgyf ehtlows ngomet $edt ¢ drpandi dles
which it is not sqlyble, 5 ng Tdidlf)g@_eme LERGLLUB1 Y HRTR accongdi ng
to the 20 invention are characterized in fhat a)atleast
oneconponent (1) cort™ Mg gy in size in

b) a liguid phase of at least one further component
(II} with which the component (I}, activatable
15 through energy supply, is capable o¢f reacting
following activation and in which it is not
scluble.

The disperse reactive systems according to the
20 invention are characterized in that
a) at least one component (I) containing or
consisting of particles bketween 5 nm and 500 yum,
preferably between 1 pm and 300 pm, in size, in
very finely divided form
25 b) is present in & liquid phase of at least one
further component (II) with which the particles of
compeonent (I) are capable of reacting feollowing
activation through energy supply,
c) 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 polymerisations, condensation
polymerisations,

- activators for chemical reactions,



consisting of particles between 5 nmand 500 pm preferably between 1
pmand 300 pm in size, in very finely divided form25 b)is present
inaliquid phase of at | east one further conponent (I1) with which
the particles, auent (1) are cagagl e of reacting follow ng
activation throu nergy supply, c) wherein the particles of
conmponent (1) are not 30soluble in conmponent (I1). Conponent (1) may
preferably be selected fromthe group consisting of initiators for
cheni cal reactionsatRlersdsaBley Sg@ﬁ%ﬁﬁl gf oV - tfdi ti on

po: ynerisations, Sion@rew Eo?ddlcthﬂP@kMﬁEhl S@&d@@ﬁoﬁz%ﬂl%
pol yneri sations, .activator or ca ctions

. catalysts for cHélal rSZCa& |g5ﬁ’§’%g1 ﬁg%?§or|a or %ﬂjaYrﬂeﬁjrso%Jhons’

addi ti on pol yneri szpndarsas istepodyoar haaldi ensonpol yneri sati ons,
condensat ison pod WEld sald @RS racand m xtures thereof.

A person skilled in the art 1s well aware which
initiators, activators, catalysts and/or monomers are
suitable for the particular purpose; accordingly, they
10 need not be detailed here. The only conditions are that
they have to be present in component (II) as wvery
finely divided particles and that they are not soluble

in component (II).

15 Herein the term “not socluble” 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 formulaticn according to the invention.

The energy supply to the disperse reactive systems of
35 the present invention is preferably effected through
actinic radiation and/or thermal energy. BHowever, in
principle it is also possible to introcduce the energy

through mechanical energy.



A person skilled in the art is well aware which initiators,
activators, catalysts and/or nononers are suitable for the particular
pur pose; accordingly, they 10 need not be detailed here. The only

conditions ar have to be present in conponent (l1) as very
finely dividé%Ufgﬁ%Féﬁgé‘and t hat they Zre not sol uble in conponent

(I'l'). 15 Herein the term"not soluble" is preferably understood as
meani ng that the particles of conmponent (1) dissolve in conponent
(I'1) at not nore than 1% by weight, preferably at not nore than 0. 1%

by wei ght. 2Qcddpdrsedt efer abde whepreoaponentn(thei scsetected fuam
t he group congj stijng wag%ﬂltl tors, for chem cal reactions,

preferably chai'gf ottt ¥ it T 71T pot Viver F3afi 6nge SEEPEGPomk Fm and
addi ti onpol yn®¢0 sat. qnss ordelys dtatere2530 hynmeamids &ttiloms, oacteilwat dres

for chem cal rgeacidions, ;4 albystkscior chep,cal reaghi oy  JRNQRETS
for chain-growth_addition golynerlsa- , , ,

tions, st ep- griov@ HAdR Y oRBEYSHRr ils &M oM’ 30 Hgenshti Gize in the
pol ymeri sat i ofsyrssnd Anioxt uresrt hecepbororidrhe i eatdsiowentonnml at i on

according to the ipveptiop, .Jhe epgro% SUBBLY tOnbBRALSPEETe into
reactive systens O

particles between 5 nm and 500 um, preferably between

10 1 pm and 300 pm, 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 pm, preferably between 1 pm and 300 pm, in size is

15 effected by grinding or similar processes in 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.

20 Component (II) of the reactive system according to the
invention 1s preferably selected from the group

consisting of

(i) at least one polymer,
(ii} one Or more monomers or monomer mixtures, or
25 (iii) a mixture of monomer(s) and polymex(s).

In the event that both component (I) and component (II)
constitute or contain monomers, the monomers of
component (I) are nconetheless subject to the conditions

30 mentioned: the monomers of component (I) must not
dissclve in the monomers of component (II) and have a
size between 5 nm and 3500 um, preferably between 1 um
and 300 um.

35 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).



35 the present invention is preferably effected through actinic

radi ation and/or thermal energy. However, in principle it is also
possible to introduce the energy through mechanical energy. ALT 0902
PCT- 7 - Conp ) n be present fromthe start in a very finely
di vi ded st at e&ﬂf%gdz’ nP({a\Tay ze between S%nm and 500 pm preferably
between 1 pm and 300 pm or else be 5 processed into particles
between 5 nm and 500 pm preferably between 1 pmand 300 pm in size
in the course¥fiwr 2Pt entiscorporats opirr O mporrariinaly) .dgpends on

gggf erabl e ]Eowrpmceggmp@xﬁn&@@lgmti) (bl ¥ patid £l esy betem@elréaélum ﬁﬁd
pm prefer ween p in_size an n the
course of or AFTEFC (ﬁcbé'r goratison i° Fb? Egﬁgoﬁ%n&’?l?ft F neee éﬁag'?]ésgacﬁ on
or sedi nent athion of onpmrental( Knowd edget hps waya aver sied. s Mielred Hen

processing t o particles rnﬁ_twaﬁnnmh@@ﬁe@@h@%emsé@rMa/erp@td/efeey 1
pm and 300 pm |n size is 15 effecte %F‘F”n ing or siml

processes in thedprasé&ivde GFs 50 Flc%“'ﬁ% Pésﬁoﬂr}?ﬁ&eﬁéat Yof
friction) is @ahso r@aimveldel ndémmimagd and soedrhereof s m;premiartplree
reaction or me ? gJ.gactions. 20 Conponent (I1) of the
reactive systemaccordi'ng to the invention is preferably sel ected
fromthe group consisting of (i) at |east one pol yner, (i)
one or nare nDrEIOHBéSv@EcsHBHOWY HHXI P @SantOr i 22dhttign,a HExd i hQfy,

nonomner ( s) and rE)OIr}’ r(fQI) n the event tpat both Lconmponent r&)l (sa}nd
e r

conponent (115~ ¢oHst or“ContdtH Sorfonet S HE rotionBr Ot

conponent (| )p@lxenerm{rﬁét hehaésr s@b]lerentt(a t M ictndileé onso30 dsrid loreed:

the nononers ©fe goymonenrts o) BHsbnBRt @issolve in the nmonomers of
conmponent (11) and have a size between 5 nmand 500 pm preferably

between 1 pm and 300 pm 35 In one version of the present invention,
componentl (| |Jherayeachiaddidysorentso §egording and héiJinveontiann aate

| east one solyenf, wid hdhe provisasthat the; sl venh,degs: notrdi ssgf ve
the particl esﬁ/of corrponeJr} IE C)) ==Es . P ) o
compeonent (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 mixing 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 cn 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 sclvents for certain
ingredients, since herein they can be replaced by less
30 toxic solvents which normaily could not be used as
solvents because they are unable to dissolve component
(ITI).

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

invention, as described hereinbelow.



ALT 0902 PCT- 8 - Useful solvents for this purpose accordingly depend
on which conponent (1) is used; they may very easily be selected by a
person skilled in the art on the basis of his or her general

know edge, orA'{ FoPEr skilled in 5 the art is not certain whether
t he desired solvent does or does not diSsolve the particles of
conmponent (1), this can be determ ned by nmeans of very sinple
prelimnary tests. 10 In one version of the present invention,

accor di ngly, Borgehettoqqss asaerdnsi §0 SFealnv b e of O horRRAIN,
pol yrer (s) angi®r seloeert( sfommldﬂﬁs &@ysdh§§0|d/i€ ahe passtclegs of
conponent (1). 15 ng reactl ve sy % Ol‘ldl ng c% invention are
prepared by T SEREEE R J&/{}'ﬁc[:ffcoerﬁ? n . g?ﬁ? erft” 199 81
mxed with edeh etheempher eiing heaphitles es Tobseorpuriaimles ) cane be

prepared %'th?:[sphﬁjﬁae mevaﬁbag mbao;nQ%CO%%%thaw@ rﬂe@lag Und.
after the 20 m xin th onent ), .preferably by grindin

fine di spersi oHRfe o 1ieurﬁ @9 § (’%ﬁ&dﬁé’ﬁt “{Htlgouﬁa@?qql“ﬁﬁgmo&l e
for the reactsahingfntadedongredi ents to take place very rapidly and
uniformy on activation. 25 The di sadvantages of the prior art, for
exanple the Tromsdorff-Norrish effect, are avoided. The reactive
systenms accortihg i EHeT Miermt |06ﬁmpéll§65rrﬁképﬁ¥abb%%$ @i tofia of

t oxi ¢ soliventSorf@uresy t ajdn I]dégr@éla@lﬁte&, sfioge becei nothey cal beahe

replaced by |gss 30t axig solvent s 1l |y could not be psed

as sol vents because they are unabF‘e:C%g%in% Y ve tonponent (113 =Cone
versi on of thet ptesent ongyartadiont |mr§‘éseras 135 feorpFdnie ne onf Qurtchies )

reactive formdatdon 0@1@ NGblidet NeoddMent s opredsndessd i Beteinely
her ei nbel ow. ALT 090 9 - In the process according to the

i nvention for PRsFarS gS A& reactive forml ation, crystals of at
| east oné& Sconfoutrite dra\pawp gureefienabl yhe- Cheabcak b@m@tsnat el gYroumnd eido

extrenely fing,Rardd ckﬁérm;rbe%% pafdd Clogﬁegarbct{e:‘w%tq'o%perﬁfé;téﬁbly

vari ous nononers, unsaturated resins an | 'ex unsat ur
formul ations wWEdHsh GPSEHPﬁes%C@T"astéd’innen?ét id1e PREPPAYEAL iTH & so

conprises prepesadi poepaensishsNgef examples of reactive systems
according to the invention.
20
The reactive formulation according to the invention is
very useful for polymerising, curing and/or

crosslinking polymerisable compositions.

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

industry.

30 The reactive formulation according to the invention may
preferably consist 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 (&),



10 conpounds to be reacted with each other and the reactive

formul ati on according to the invention, and so at |east one reaction
partner (preferably conpound(s) containing CC |abile bonds) is
present as a f{ipelypdigpersed solid. 15n these preparations, the
chem cal reaction i1s started through thermal or el se other
activation, preferably through thermal activation, of the dispersed
solid. These preparations are exanples of reactive systens according
to the i nventi®n¥h2eh TRESPe&AMPPENFor iUl at§ oRT 8EeRF dRAg & likersed
invention is yeryd usefihg f or ppRLYBEET SiiRg, betkeBg @nenoraney om®El ivrki ng
pol ymeri sabl e Jggfg)oa%lti QNS 23 Ihemrgggtéq fmor mul ati on according to
the inventiorf can be dsed as a poPyrrerlsa idiinitiator, as a

har dener and/or crosslinker, nore particularly in the plastics

i ndustry. 530 gdwesireagid Ve Fior vabat sonuscoor di ngrd He 1181 J NEI d Qb JaBY

preferably consist of ¢ nent (A) consjsting of at | east one
conpound haviHy QFaPéﬁgt%g‘%g Cf-ciflﬁqé{ﬁnlte E‘%hd?lgso{ve%oﬁﬁon‘é?ﬂp?@“t
consi sting of (@ satvent orrsolttemt BHnbxt weéghh, wpireliceohppneant nch)

is not sol ublg,, . opidonRahkyy oggggﬁggg (C consisting of one or nore
di spersing assistants for co%’pone t (A, ALT 0902PCT- 10 - in which

case conpound (A) is present as a dispersed solid having a particle
Si ze between Bt nsarngh 560spntipI effenablky het wers bre@eand 30rNond

Herein the term.'n saol yhle" -is preferahly der st ood .as ani
t hat corrponen%ﬂg(tA) gh?sseéﬁl{%ggeil c%lrrrf)eong%1 m( ﬁ)%a%oﬁ%?nerr%?e (gﬁarﬁn : osby
wei ght, pref el yeasynde ndrradimn end vtbgnwaigiet . ta 0 cpmbiigegrvith

essenti al featanorefntdshe (pr esant bﬁt’@@ﬁéﬂd\yth@t) the edrienel ysddne
f or m of corrpo%.ent (A _makes them easy to disperse and then able to
conbi ne wi t h Coporients (B) and optionally (C) to forma stable

di spersi @®. 15 Conponent (A) consists of a conpound having a labile

C- C bond whi Cd’br&p%r@n_%aVF?Q) updrsithe baf llenss,Afnderty Phgagt iMifi1e
radi ati on, nmore_ particul arly heat. Conmpounds useful “according to
the inventi o dr P9 ctipounds 6fefKedgERERAI “PEr ditdugnge of hea

or actinic radiation, more particularly heat.

Compounds useful according to the invention are

20 compounds of the general formula

where the wvariables each independently have the

25 following meanings:

R; and R; aromatic radicals which may be substituted by
C1-C¢ alkyl radicals and/or halogen from one
to five <times, preferably phenyl, methyl,
tert-butyl,

30 R; and Ry hydrogen, aromatic radicais which may be
substituted by C;-Cg¢ alkyl radicals and/or
halogen from one to five times, or aliphatic
radicals, preferably phenyl or hydrogen,

A and B hydroxyl, C1-Cy4 alkoxy and/or halogen,

35 preferably hydroxyl or methyl,



Il R-CC- -R3 Il R R where the vari abl es each i ndependently
have the 25 foll owi ng nmeanings: Rl and R3 aromatic radicals which may
be substituted by 01-06 al kyl radicals and/or hal ogen fromone to
five tinmes, enyl, nmethyl, rt-butyl, 30 R2 and R4

hydr ogen, ar 8%%% ?‘i@aéﬁ@; s which may bfefsubsti tuted by 01-06 al kyl
radi cal s and/or hal ogen fromone to five tinmes, or aliphatic

radi cal s, preferably phenyl or hydrogen, A and

Bhydr oxyl , C1-RZaf s&a3&iahdl oHal oiehs tianiest tEANeE MR FBAHLVES et A |
ALT 0902 PCT-pddticyirefler abl v, hj ght yt strbgiidrijtied hahbanelder i gadd 2eLs,
more particul aJ]:Il'l C ]1’)1’ 2’b2_ntz%t ria%@,emo“ et‘sﬂggggi’,g{ecﬁ be@r:lzopél‘ll’]eacq:!e)ﬂzene
benzopi nacol £ scfl t'ut ed onpt‘ﬁle enzene nucler, .
1, 2-di -tert - bueglethanedilol2ahd ters ~bugel ¢ vaansdisg and its
2, 3- di met by 1- go 3r-fH fahany | BUt:ane meaRq 10 ¥1a Aok SR, banzens 1 -
Fur t her exanpl S‘ffé]'lj%th%/SUbﬁy t ut edet hane derivatives which can be
used accordi ng’ T ERTENCFBAGNED, p' - di net hyl benzopi nacol , p, p' - 10
di phenyl benzopinzoot , 1,2=diclyer oxy£l, 2hdgheyhy 1sdb 2t i dipheny | ettearee,
1, 2- met hoxyt e&é@ﬂféwe%t h%}%-crfe”ﬁé’r?' nBEol yk84MSLBEAERET €4 of Ofehe
component (A) I1n the context of the present invention.

invention are p,p’ -dimethylbenzopinacol, p.p’ -

10 diphenylbenzopinacel, 1,2-dihydroxy-1,2-dimethyl-1,2-
diphenylethane, 1,2-methoxytetraphenylethane.
Benzopinacol is most preferred for component (A) in the

context of the present invention.

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) 1is a solvent or solvent mixture. The
condition is that component (A} is not soluble therein.
The solvent or solvent mixture can ke inert or else
reactive and contain C-C double bonds.
Useful solvents include wvariocus aromatics-containing
25 distillation cuts, for example Solvesso 100, Solvesso
1530, or else aromatics-free hydrocarbyl mixtures, for
example BShellsol D25, Shellsecl D40. It 1is likewise
possible to use sclvents based on esters and ethers.
Useful reactive solvents include styrene, wvinyltoluene,
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
R&mpp Lexikon “Lacke und Druckfarben”, headword

“Reaktivverdiinner”.



15 Particul ar preference according to the invention is given to
conpounds which are subject to a honolytic cleavage of bond at

t enper atures between 80 and 150C, nore particularly between 100 and
130C. 20 ConponendodB)pds a sol vent or golvent mxture. The condition
is that conmponent (A) is not soluble therein. The solvent or solvent
m xture can be inert or else reactive and contain C C doubl e bonds.
Useful solvents include various aromatics-containing 23 distillation
cuts, for exanpte S0 Fessd IV Sob0ed¥d 501002 Se AP onat e S ee
hydr ocar byl niXturdsslYsorl @a&npbbeBhedl sd0.025, Shel Il sol 040. It is
| i kewi se possd b I o] . f.ul
reactive sol \i%%vge%%cﬁﬁe%%t \yfj%gtﬁzcg{%?ﬁsh gfgg%g%é%gﬂgnuﬁ(ﬂq{firtﬁ a'?lg,
butyl methacryrdt19%urthernore, a person skilled in the art will be
perfectl|lysaware which reactive solvents (al so known as reactive

di luents) he or she wll,have.to chogse for_the particular reactian
mxture to beé)?mrﬁ%r}eﬁ\%ed {éﬁ ’3SlE:fur3 ;88” ﬁ%%%%sé%?y,oée 1 she i s abl e
to do this bydiewrsnginangapeictaehs tezhriiicamernsiet ecarpeeent or (Fxamyl e
Ronpp Lexi konsadiacke ténd £Xdick asbens;ndheagdnor domBeakht vvergdunneq.
ALT 0902 PCT- éﬁ% Preference |%,g| ven to using S[gé_ve,sso 100,

Sol vesso 150,° 1ie8 TeSRAEEE) dBIBCT BHPY e AT N0l §% useful as

parti cul &0 y ¢girsfeorsied accasdiangst eilhebe nkeodn oo & onponeriti 1(1E4,

i f used, consjst,of,,0neQf iRLe ﬂ%épeg_ﬁwgs%sﬁé}@%ﬁ e di+SRES $8
conponent (A) or facilitate the dispersinhg of conponent (A), and

stabilise thehtesAti ng di spersion. Additives useful as 10 di spersing
assi stants wild beaeknoswsicn acperisan pkebéed iimvicheiant afikddigiihguse

conpri ses par f_.t state of_ the ] versi of- th resent
i nvention, diE}sspsg_Lrsstlanr}gC Sa_s%ie?t ant s r}Du'as gdé lceacr;C erdg q'tgfézimecstaelg;@'f om psogﬁ)t?nsﬁa %o%f
pol yrer s 185 HeM IRy ackel &1 Qr otipuRe. g (ePEspePbyRerkpb®, [L8&) nol deWl ar
Wﬁi ghi1 pol yaQﬁc}’l'eaiaﬂlaS:aMfic_ﬁ{t E@I%‘s@&f%m&ers@ﬁm@f blgéyuaco%Cic_ﬁﬁer
phosphoric ester salts of high ecul ar. wej ght copo rs Vi, n
Oroups wi th BTGNS SRR P k. PRSPEPBYKTr £ 198) ,igh bl Sodlar
wei ght 20 bl ouklcnpelry merightavdarp lgmerss heivtlingpigrems afiftibnidtigrEaty.
Di sperbyk(r) 2463,idJ sperbyks: 2164 yxdeigsenceaiys fdthen pade it@t he
Ilteratur% of. the various manufacturers of di SPEI‘SI ng assistants.
2 block copolymers having groups wlith pigment affinity
(e.g. Disperbyk® 2163, Disperbyk® 2164). Reference 1is
further made to the literature of the wvarious

manufacturers of dispersing assistants.

25 It is possible herein to use wvarious solvents in any
desired admixture. One wvariant 1is 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) 1s present 1n a particle size between 5 nm and

35 500 pm, preferably between 1 pm and 300 pm.



25 It is possible herein to use various solvents in any desired
adm xture. One variant is to mx reactive solvents with inert
sol vent s. The reactive formulation according to the invention is 30
preferably prgparggbythe process accqﬁplng to the invention wherein
a) the three conponents are mxed and t b) ground to obtain a
di spersion in which conmponent (A) is present in a particle size
between 5 nm and 35 500 pm preferably between 1 pmand 300 pm _ ALT
0902 PCT- 13 Hedgeiei sPastisortent?)( A)S i Hhregrdrlabl9r grsue 1asi M- 1nis) | s,
but any ot herbwr i agly n@tm@@l gk ndg ot €l Skhdabl €ot BeaspeespheSkbl laed
in the art can also % d, 5 The reactl fornulatlon according to
er

the inventiorf1s pre y prEB%red f$6m oby melght

preferably 35-45% by melght nor e preferably 38 42% by wei ght of G C

| abi | e conpourih (L£UMORANt£dAN)LatiQn 22-H0%ihY Wei G, RRRkeRaRl ¥ s

35-60% by we t referahly 40-50% by wei ght of sol vent or
sol vent n1xtLﬁh?%%%ﬁﬁ8h§ﬁFp€§?$ oM 0-25% by wei ght, preferably

5-20% by wei ght, B-&05r eleraztﬂl)ghl:O 18% byralel yht3 Sef 5énebpr wmmt
15di spersi ng a33|%&g%ts £g9 3gc2% o th&g%éﬁhv§ffo&myl que
y

according to the invention is processe customary in
the art whereby i tCH®Med RMPANPRF yHErissabl e or curabl e conponents
and 20 the mxtures-goreasy edvaiitghal, evpt ede t SHPET BSUHEO sansly Orwdiyht,

application of actinic 99%5?&6&% §bng§5th,regg&|ve f rgyi@ |on or

according to the
solvent mixture (component (B)),

- 0-25% by welght, preferably 5-20% by weight, more
preferably 10-18% by welght of one or more

15 dispersing assistants {(component (C)).

The reactive formulation according to the invention is
precessed by the method customary in the art whereby it
is mixed with polymerisable or curable components and
20 the mixture 1is reacted at elevated temperature and/or

by application of actinic radiation.

Since the reactive formulation a&accerding to the
invention and also the reactive systems according to
25 the invention comprise microscopically heterogeneous
systems, the Arrhenius equation has no traction and the
formulated products have improved stakility in storage
compared with conventicnal formulations containing 1%
of peroxide for example.
30
Incorporation or inclusicon of the reactive formulations
according to the invention in curable compositions
gives compositions which are safe to handle, which have
excellent stability in storage yet 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



invention and al so the reactive systens according to 25 the invention
conprise mcroscopically heterogeneous systens, the Arrhenius
equation has no traction and the fornul ated products have i nproved
stability inlﬁﬁ#n6gﬁ§ ared with conventional fornul ations
cont ai ni ng 1% of peroxide for exanple.:% I ncor poration or inclusion
of the reactive formulations according to the invention in curable
conpositions gives conpositions which are safe to handl e, which have
excel | ent st aBFTiaN | FREISHETE Sy et iliviec Mot Hdleds €335 Reureenlgsied v
and uni form yppn deatidific sAIT<R202wRCTH ﬂérmapgytmmld ﬂgj’t?d:leeﬂis‘ie,d
since herein they cgqﬂggsrqplaced by, Iess toxic_s vents 4ﬂ 1
normal | y woul & not°be Used as séﬁven EheHise VR ar ¢ Unabt ¥ Yg®
di ssol ve conpoyemngms) (A5 .The reactive fornul ation according to the
inventionsis preferably incorporated in conpositions whose
crosslinking or curin ,reggtlon i.s based on the reaction of

ol ef i ni cal | y THsaf SRAEE dotbiE divds 256 4% anpine SohFdditlons
cont ai ni ng V|p@éfarm¢m£th)ancgtpafad@ﬂoupsh ofcco@apdsibnens whose

contai ni ng L”E%%éHﬁ%ﬁQ.gp'%ﬁ§tQﬂﬁun I%é t%%%y H%rt%%%%%rl%n the

preferred to i ncorporate the 15 reactive fornul ati on_according to t he
i nvention in TV i VhsOtvRtH G iNY uisativrated sepdst dogds. Thies
react i ve 1foor nattaatd an caﬁwfsdjtn@ntso cohealinyegt | vDﬂ‘.ilyl Syl $r@eu$)ﬁdﬂyl'l®3:kead
pol ymeri sati o |n|t|ator or arln 20 si uncr ossl.inke
pol ymers. Thenq Ve fornulg?g n é%%dFﬁlng %Héngnveﬁ%loﬁnggﬁdbe
used in the p@QkXQSﬁ?ﬂSndustry and/or in the
electricalengineeringindustryforcuringor 25 crosslinking

pol ymeri sabl e con305|t|ons erably i tlng and casting
resins. The prlesént iGhVer®i® %&ﬁﬁi& pFBvﬁ@&?rporate the
15 reactive formulation accordlng to the invention in

compositions containing unsaturated polyesters.

The reactive formulation according to the invention is
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 dindustry 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 embodificaticn contalin one or more



~conposi tionscontai ning thereactivefornulation 30 according to the

i nvention and pol yneri sabl e or curabl e conpounds. The reactive
formul ati on according to the invention is a universally useful
supplier of fxee gahi gads. 35 ALT 0902 CT- 15 - auxiliaries of the
kind customary for the particular application, for exanple paint
auxiliaries or the like. It is possible to render the disperse

systens of the 5 present ve n | tentl reacti ve by adding
a)(;dl ti onal aalb’fjlllpjsalﬂge ﬂgt'?‘ (r)ﬁ & j cpst rﬁaer%y%?ﬁnbt rep%féiillci}ﬁtaéfd

by energy SLunanxﬂﬁixmne ﬁhenesample(p@iagsiwﬁﬂkadﬂmesaocemhalmlperlod
owing to the stabilising additive, notw thstanding the activation. 10
In this enbodi nent, the systens can then be added to a further
conponent whith %ﬁeﬁ?oﬁéééé Wict FHESe i BhePeBTIn 8¥VSHEME I CédmPdifent
systens). 5Thepprdarcd pl e mfentthenpr eseméntmyentr@aﬁlctsvé hatbyl5 adding

nnerent |y 1 nagl il sorpounds, SN CR0 De. BRI Val o DY Enes . or

supply are disperse rmreactive §ys ens rch
nonet hel ess st%bl @C@ﬁﬁéﬁieﬁorkﬁhl LRIV | 6UBP{23@NA 08T enbhrepr exssidrle,

ambi ent i ght bmetTaf'&%&%bS)éStef& arg visughliy hpgepgeneoudsihg tl@% 2Qne
nor mal / macr oscopi c .ohserver . but eterogggeous under .t he m croscope.

That this works very Wé | “AfttW$n 2Ok 4E TP PR of Py st e 315 oM
surprisi dg anth welsi{ i erggodlirsgoverda: iy stees25acorvhext bef addedprtesent

invention. |tel,ScRlr R rihah stdhe n@{eeﬁ%@act@vwlttwme%ea%% tQe
provide reactjive systens and reactive formulations having t

advant ages néﬁFF%ﬁEﬁ““ﬂtéc°§P8nPﬁFe?Y%T?%PBO stable in storage
realisable in an environnentally friendly nmanner, easy to produce,

and yet provigg exselhefid eagki ogntesyibsent {Q08ATRLE PHECT SSat
P 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 heterogeneous under

the microscope.

That this works very well and with a wide wvariety of
systems 1s surprising and was first discovered in the

25 context of the present invention.

It is surprising that the present invention is able to
provide reactive systems and reactive formulations
having the advantages mentioned, i.e. are inter alia
30 stable in storage, realisable in an environmentally
friendly manner, easy to produce, and vyet provide
excellent reaction results or te ke more precise

products.

35 The particle distributions of the inscluble components
(I) and (A) can be mono-, bi- or polymodal, preferably
mono- ©or Dbimodal, in the context of the present

invention.



35-:The particle distributions of the insoluble components (1) and (A)

can be nmono-, bi- or polynodal, preferably nono- or binodal, in the
context of the present i nvention. ALT 0902 PCT- 16 - In one version
of the presen conponent (A); fay have a particle size of
between 5 nm and pm preferably between 1 pmand 300 pm and a

bi rodal 5 particle d| stribution having maxi ma at about 10 pm and
about 200 pm The reactive systens according to the invention have
universalutility.Particul arlyforchain-growh 10 addition

pol yneri sati ons, odlr abt€i Sy sdé£NBhe Catabyht Cifieact i S cdiipaamhal @ be
used for pol yher - ﬁnal ogous, reaeLtlons chgn]ocgl staged reactlé)d’tf Qr to
be nore preci Y el'éhent arpy i~. €. non- po‘f’ymen ¢ ng, réactions.” 18 The
various embodvrrirzalgiy t ketpresent imvernd oB00f om exanpl e t Hogedsfl
the various dependent &l AlMHutGan BRGeIPIMedmA R et totiehid RNy
desired manner The invention will now be nore particularly
descri bed 20 WH rAt% M 8ice to the fol | owing non-1imiting exanpl es:
Exanple 1 Preparation of a dispersion 1 of benzopinacol A 100 ni

wi de-neck gl asg, battle; had 23+9,Qf a%%\e%a%g,pltooo wﬁég%%maenlt ave

While stirring at | ow speeds using 2 er mat of D sperbyk(r)
106 were net et §59s dinspeitsrng ot i S st?PFed ‘Flﬁaﬂhﬂqo“{tﬁ’e

addi tive ad aodidietrel poldiygsel vediodéen, cudapg cof speﬂéme; na@aﬁawle:
i kewi se sl ov@é/acq%d%% W i\t} %tal rr| ng, agg %’[I reP(T ggg%m%l% ol}allo

honbgeneous nass
di anet er werer%mrecp@nd t:hemgcalss Stizﬁqelde wagq:wm edshie. lmspmrg ng

t ook place inpashaken dhepdaky, DiSpersen- d AQA, f kearkayn SrbH)
After dispersing, the glass beads were filtered off on a 240 pm

hi gh- speed sieve and the dispersion was stored 35 in glass bottles.
Exanpl e 25Pr éBar avhohowd amdedpeesionc? chebenzspntiacelvention, for

example those of the wvarious dependent claims, can be

combined with each other in any desired manner.

The invention will now be more particularly described

20 with reference to the following non-limiting examples:

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 dissclved. Then, 20 g of benzopinacol
were likewise slowly added with stirring and stirred in
until a homogeneous mass had formed. Then, 80 g of

30 glass beads of 1 mm diameter were added and the glass
bottle was twisted shut. Dispersing took place in a
shaker (model: Disperser DAS H 200-K 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 Exarrpl e 3 Preparation of a dispersion 3 of

benzopi nacol Oze érwas repeated wit-h the follow ng conposition:
24 g of Sol vesso 10 3 g of a solution of

D sper byk@163(45%st r engt hi nbut yl

acet at e/ net hoxypr opyl acet at e) and20 gof 10 benzopi nacol. Exanple 4
Preparati on OF3R}iS dersdont P H e Fopl need! fo%@é"fﬁﬁ}% 9emRES telsdat ed
with the fol | Do gy conpesivéons 200060 Sel vesperBORe 1059a0H @0 ¢
sol ution of I%ggoer bzyl%@nJaS 4164 (60% strength in butyl

acet at e/ net hoxypropy acet at e) and 20 g of benzopi nacol . Exarrpl e 5
Preparation of a curable mxture 1 2.5 g of dispersion 1, 2.0 g of

styrene and 9Fxdmdfe 20 debackan@ Fdr @%Ml%@tﬁ@fsbﬁﬁﬁﬂﬁlnacol

pol yester bas €l C acl d/ neo en

styrene) vvereﬁfﬁ‘?@’gt? THE S 52 e%?gn?% ?@%v??f@’g%?%%ty
in storage. The gelofi nBobfetdhe rri&@ure,liidét@r nbfedai n s»lGlibnnerof

f rom Gel normp alp 2% AMPC vag i 8 mayes. Eelbouing a shorage,peni od
of 1 nonth, gel tinme was 2 mnutes. anpl e 6 Preparation of

cur abl e i xt Lﬁ"éet?tez/“?téloéfﬂpépgidérm oﬁCEtaﬁe@) g ofnStyrerd &nd 9Py
of 30 Doheckar@ifobildk®Ilwere m xed. The result was a clear m xture
having stability in storage. The gel tinme of the m xture at 100C was
12.9 m nutes. FoIIovm ng a storage perlod of 1 rmnth gel tirre was

10. 8 mi nut es.ExF fpFe hakatf oh @i )

: g
of di spersi onaﬁampaeo 19 s %éﬁ&r&@n@tﬁi ﬂq@f f@pmll&ay@cﬁﬂbcmlt&o\here

m xed. The r%iylt WPSSgiééégg 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 dispersien 1, 2.0 g cf styrene and 97 g of
20 Dobeckan® FT 1018 unsaturated styrene polyester based
on maleic acid/neopentyl glycel (67% strength 1in
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 period 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 periocd 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



m xture having stability in storage. The gel tine of ALT 0902 PCT-
18 - the mxture at 100C was 12.5 m nutes. Follow ng a storage period

of 1 nonth, gel tine was 11.2 mnutes. Exanple 8 Preparation of a

curable mxtuter o & 9 of dispersiop 4, 2.0 g of styrene and 97 ¢

of DobeckanO FT 1018 were m xed. The result was a clear mxture
having stability in storage. The gel tinme of the m xture at 100C was
13. 4 m nutes. FoIIQmAn a stora e eriod of nont h, gel. tjnme was

11. 0 minutes. NP BRETHFE Fr i 8% of 2a5pé‘F6‘>Ht(Té con®hteying @
curabl e nixt&t@r&gd(gmnm@dabfve maan@]egé3 tilneg vafs tlér - hiuthytes.

per benzoate, 2.0 g of styrene and 97 g of Dobeckan(r) FT 1018 were

m xed. The result mas a 15 clear solutlon The gel time of the

sol ution at MR 3 38rfod of 1 nont h,

Lhe gel t|5rr:s NS g19of’ mle@beeloﬁxa;rrple ng Pb@paart@trie@ﬂé Oeinoa 97 g of
enzopi naco | ontai nin ur e nlxt

(conparative ﬁexa(:}r/f:p e )EEI:T 13[%8C ofta ¢ cogmngarcﬁg‘l i yreasvu a‘fﬁ‘s a clear
benzopi nacol @ﬂ#%ﬂrﬁnhﬁwing @tgbeileyypen§t@ﬁ@997 Jghef Dobetkan(Of FT

1018 were nmi xak -Eﬁ'é‘(th%ém&t\’\@i%oacc'@élé spd Ut i Lhae g%liémcpf at he

solution at 100C was 5. tes. After 25 storag riod of 1
mont h, t he gelsﬁci“]?ﬁ,gWser%og] f# t 88" @a%% &ife Pfraépgrlaﬁ ﬁnBFe%urabl e

m xtures 1Pa, 7b, 7c, 7d, 7e, 7f 30 1 g of dispersion 1 and 99 g of
Sar t omer 0 90@4}{&%0@/' @%@Qa&lt—)&%‘?{ Ylg tL B&H&?&@-é’@r{t%fﬂl%%rg-cu?%%le
Cl ear TN Xt Or e “a“”g Stab'l'ty rmstorage

result was
of the mxtur 2 C A a storage period of 1
nonth, the gel 4i &€ weért butyl perbenzoate, 2.0 g of styrene and

97 g of Dobeckan® FT 1018 were mixed. The result was a

15 clear solution. The gel time of the sclution at 100°C
was 22.5 minutes. After a storage period of 1 month,

the gel time was 19.7 minutes.

Example 10 Preparation of a benzopinacol silyl ether-

20 containing curakle mixture 6 {(comparative example 2)

1.4 g of a commercially availabkle benzopinacol silyl
ether, 2.0 g of 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 menth, the gel time was

5.2 minutes.

Example 11 Preparation of curable mixtures 7a, 7b, 7c¢,
7d, Te, 7f
30 1l g of dispersion 1 and 9% ¢ of Sartomer® 9020

propoxylated glyceryl triacrylate 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



358.9 mnutes (7a). ALT 0902 PCT- 19 - 7.8 minutes and, after 1

nmont h,of 11.5 mnutes, 9.8 mnutes and 8.4 mnutes (7b, 7c, 7d). The
conparative exanples with, on the one hand, 1 g of tert-butyl
perbenzoate (y@) @ Yt he other 1.4 g pf. 5 commercially available
benzopi nacol silyl ether (7f) in 99 g of acrylate gave gel times of
14.1 and 3.4 mnutes and after one nonth of 14.2 and 3.5 m nutes.
Exanpl e 12 Forrml ations of the dispersions and al so of_ 10 the

per oxi de and 0f° theW&szopiicol a§£?’§/l ét FePtHr t h afr i ethy? e YisFeol
di vi nyl et her9.d mieactesCcase, 8245minoetedi sper S]chS"dl 2, 3 and 4 were
m xed with 9 o e I in a Cl ear
m Xt ures wergr%bttglﬁrﬁéd%%)qe \%g(rag@(r\?%oggllt\é %%‘5%%’ % Hagg % gurabl e
gel time was ‘obttainddl Msdhareease o(r?et)heallﬁneomaﬁbeloﬁhéf t1e|4t gb@ty |

per benzoatse ammwrdﬁql@t hekihande lpdngopinacconamer gl addnerav@idyahlne

benzopi nacol ther wiith 99 g o riethylLe |l ycol ., dj vi.nyl
other 1 1 Kevi 20 f PO GIR Sy 200 SBhr SHPES nphe bt B, 41 Hoh HERERd a
free-radi cal dohopfdleemiesabvhbh téked pb avel Blamplnettd. St or age of

m xtures 1 to 6 at 50C Mxtures 1 to 6 were stored in a seal ed
vessel in a 25 customary_ circul at| ng-air ther mal cabl net at 50C

M xture 6 w t3tHe RAEEATIO ofotihe ¢ : :
M xture Bow tthd hﬁef@tidebualydl pErhﬁﬂzmeogéhbedlafshelylfi ed’_aly;‘S w1th

triethylene glycol divinyl ether

In each case, 2.5 g of dispersions 1, 2, 3 and 4 were
mixed with 99 g of triethylene glycol divinyl ether
each. Clear mixtures were obtained 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 net 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
2% customary circulating-air thermal cabinet at 50°C.
Mixture & with the benzopinacol silyl ether had gelled
atter 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 1in viscesity due to a room
temperature decomposition of peroxide and ensuing

polymerisation.



M xtures 1 to 4 were unchanged even after 15 days. 30 An increase in
the viscosity of the formulation conprising very finely divided
conpound having C-C | abile bonds is not observed in the tests. By
contrast, tth@@qgﬁkﬂqﬁﬁpntaining formyagtions all 35 display an
increase in viscosity e to a roomtenperature deconposition of

per oxi de and ensuing pol ymeri sation. ALT 0902 PCT- 20 - The

benzopi nacol silyl ethers behave simlarly to the peroxides in that
they are sol ubt®e ?ﬁn%?EFWﬁEQ%xS+%K% ERBSpRr BRPE¥E. SiALTapdy2 tpcihen]
-10th June ZQkﬂxRaﬂﬁs\mnsyﬁaenﬁhé}aaﬂs sobhubl Reaat ithe Siesirém like
characterized rﬁéyﬁ At least one conponent (1) containing or
consi sting of partic esebetween 5 nmand 500 pmin size, in very
finely divided formb) is present in a |liquid phase of at |east one
10 further conponent (I1) with which the particles of conponent (I)
are capable of reacting follow ng activation through energy supply,
c) wherein the particles of conponent (1) are 15not soluble in
conmponent (11).



2. Reactive system-according to Claim1l, character- ized in that
conponent (1) is selected fromthe group consisting of 20initiators
for chem cal reactions, preferably chain-growh addition

pol yneri sati oggy $dEp-irowm h addi ti on. pol yneri sati ons, gongensatdan
pol yneri sations, activators for chem cal reactions, 25catal ysts for
chem cal reactions, nononers for chain-growth addition

pol ynmeri sations, step-growth addjtion. polynerisations, condensation
pol ymeri sati ons and ni xtures the'?‘%?ﬁ?"‘% %M i ve syst em accor di ng
to Caim1l or 2, characterized in that the energy supply is effected
through actinkc,{,2di ati on and/or thermal energy. 35 4. Reactive system
according to any ome of Clains 1 to 3, characterized in that

conponent (11) is selected fromthe group consisting of (i)at |east
one pol yner, 1/“frHHHH&ﬂ@ETsyEZem,(Ehirﬁﬁﬁbﬁﬂzi?ﬂﬂﬁ FRRGMEr S OF NDNOMEr
m xtures, or (iii)_,a mxtur f..mononer(s) an mmwmﬁﬁ..5R%mHve
system accordi( ng %ao) any aotneﬁglgsb ai e gg'}?ge t C E racterized ¥ n That
conponent (11) additionatdngicdring nefatrirebistlamebsshkeent , 5 wim h arlse

proviso that the sol ventsgipes, net sdi;ssokyevthe patdiflas, i0feCcoppanent
(- b) is present in a ligquid 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, condensatiocn
polymerisations,
activators for chemical reactions,

25 catalysts for chemical reactions,
menomers 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
te 3, characterized in that component (II) is
selected from the group consisting of

(i) at least cone polymer,



10 6. Reactive system:according to any one of Clains 1 to 5,
characterized in that conponent (11) consists of a m xture of

nmononer (s), pol yrrer(s) and/ or solvent(s) which does not dissolve the
particles of todd ). 15 7. Reactiyg fornulation consisting of
(A) at |east one corrpound having at |east one C C-labile bond, (B) a

sol vent or solvent mxture in which 20conponent (A)

is not sol uble,

and (C) optionally one or nore dispersing assistants for conponent
(A, wher ei n” Conpoifte (9&) ML epFreEEREL § nO¥ BYonANT dliserssd 88l d
having a particle giizie betweemr25%rnabasdeb09) pand S Reaeid (ve .

formul ation according to Claim?7, consisting of 30-50% by wei ght,
preferably 35-45% by wei ght, 30 nore preferably 38-42% by wei ght of
conponent (A)3- 25-R3%thy ewe Ygiem predagchsloy t35- 8090 dye weifglftlaimsr &

preferably 40-50%&y wej ghtnhataceaponent (B). tand

a

wei ght, preferabl y - 20% bi& |ght rmre 35 referably

wei ght of corrponerﬁ Jé)lon

component O- aﬁﬂbby
-18% by

east one” so vent

the proviso that the solvent does not dissolve the

particles of component (I).

10 0. Reactive system according to any one of Claims 1

to 5, characterized 1in that

component (II)

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
(A) 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 (A),
wherein compound (A) 1is present in (B) as a
dispersed solid having a particle size between
25 5 nm and 500 um,

8. Reactive fermulation  according

consisting of

to Claim 7,

30-50% by weight, preferably 35-45% by weight,
30 more preferably 38-42% by weight of component (A),
25-70% by welght, preferably 35-60% by weight,
more preferably 40-50% by weight of component (B),

and

0-25% by weight, preferably 5-20% by weight, more

35 preferably 10-18% by weight of component (Cj).



9. Reactive fornulation according to Caim7 or 8, characterized in
that the conponent (A) conprises conpounds conformng to the general
formula AS Il R - C-C-R3 | R2 R4 where the variabl es each

i ndependent | y. fllav(%% I | ow ng neani n&s:_ Rl and R2 = aronmatic
radi cal s whi c e ubsti t ut ed by al kyl radicals and/ or hal ogen
fromone to five tlrres R2 and R4 = hydrogen, aromatic radicals which
may be substituted by aI kyl radicals and hal ogen fromone to fi ve

times, or aliphatikedddivEal EormbREmd BRecHydiskyro Glach al kexy 8

and/ or hal ogen, anﬂ{alrad&@r)izéd4-ldﬂ Itﬁﬁw’ﬂ:m@ bﬁfhigﬁﬂﬁntlo Recaﬁﬁpx\&%es
formul ati on accordclon J0.8 (@ %O% rara terl ed in that
conponent (A) conpri ses corrpoun § se?e%?e ?r%erﬂet t?éL 3?55“5 Bonsi st i ng
of highly substituted ethane derivatives, 2, 3-

di met hyl- 2, 3- di phenyl butsangg pol y- 1, 4-dii sopropyl benzene and m xtures
thereof, preferably highly R5substituted ethane derivatives. 11.
Reactive formul ati onRﬁc@ch.n.gRt o Caim10, characterized in that the
hi ghly substituted et r1e der i vatives are sel ected fromthe group

R, R,

5
where the wvariables each independently have the
following meanings:

Ry and Rz = aromatic radicals which may be

10 substituted by &alkyl radicals and/or halogen from
one to five times,

R; and R4 = 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, Ci;-C; alkoxy and/or halogen,
and/cx

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 consisting of 1,1,2,2-tetraphenylethanedicl,
benzopinacols substituted on the benzene nuclei,
1,2-di-tert-butylethanediol and its derivatives,

and also mixtures thereof.



30 consisting of 1,1, 2, 2-tetraphenyl et hanedi ol , benzopi nacol s
substituted on the benzene nuclei, 1,2-di-tert-butylethanedi ol and
its derivatives, and al so m xtures thereof. ALT 0902 PCT- 24 -
12Reactive f ﬂﬁ@wy%&mmMHmtoemb@mam Clains 7 to 11,
characterized in that conponent (C) conprises conpounds sel ected from
the group of salts of polyners having acidic groups, phosphoric

S5ester salts of high nol ecul ar me%ght copol yners having groups with
pi gment affintfy, HRaAFIVS ederanliaéight BFeekIE®hol §rerdthavingy ©f

groups wth pignmerdlaffd nvt yo ard nexkbsesetiwseoin hal3. cdgagidnve
formul ati on accordhgg to _any. ane of Cl ains ?eégéézfrchqhﬁggﬁ&hép%g n

t hat conponent (B) oﬁ%?%?&éeéof€88?8n58|%% ed 7 om the gr oup

consi sting of aroretlites-cdomadiviieng degthbl acidhc carsyprar anm s ficee

hydrocarby m xtur&serestgiss bx ©ider sc18EYIERE weMl |t<9c£f&t§1 ers
butyl acrylate, bq%% nmet hacryl ate é%e m Xt.ures thergﬁx .14, B&B

l. f. ICESS
for preparing the TS ve 9F8FRAI at 7o ac FHAdCRG toaggﬁnbﬁ%'of Qﬂi% s
7 to 12, 20char actmerliezed am waaghta) bdomponemtsl s ( Brvand (dG)ouarse

i xed wi th each otjan aildnerl) oFBeN: O U b ABLAIN Acdisper sion in

whi ch conponent (A) is present in a particle size 250f 5 nmto 500
pm 15. Use of the reactive fornulation according to any one of
Cains 710 123 n Rhetidlvast iresmundusbry asdéodind tihe elret rdreal of

engi neer i ng i ndustdy, for 30.6uring pelyerisahl e ¢OMROSILi NS, ront
preferably |npregn£t|ng andfor cdstIng resins or varni shes, ﬁ%re
particularly wre EhanePsprandes nFrdgsatisngsebeatiehedross the Weusf

the reactive systeiBhsaGandi NGt 0 a3ha@ABsOboft Al MBnd 1@ Hrim dthen
pl astics industry and/or_in the glectrhcgl eng%g erin |ndustgy,

preferably i npregrfatitig HfHAGrHEast Fhig"Y8EPHS VEHRE Testers,
15

ethers, styrene, vinyltoluene, butyl acxylate,

butyl methacrylate and mixtures thereof.

14, Process for preparing the reactive formulation
according to any one of Claims 7 to 12,

20 characterized in that
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 cor wvarnishes,
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/ocr casting resins or varnishes,



ALT 0902 PCT- 25 - nore particularly wire enanels and i npregnati ng
varni shes. 17Process for controlled reaction managenent, which
S5process conprises preparing a reactive systemby very finely

dividing a) atrd epsiy gre conponent (I )which is activatable through

energy supply and is conposed of particles between 5 nmand 10500 pm

in size in b) a liquid phase of at |east one further conponent (I1)

with which the conponent (1), actjvatable through energy supply,.is
ol Pt b

1 Y.
capabl e of reacti iy ol P8 2RI VatioR afRPASTH RRFChITRT$E Gtomd

sol uble. 18. Processrdatersding to Caim 17, characterized in that the
dividing is effected by grinding. 20 19. Conposition containing a
reactive fornul ati on according to any one of Clains 7 to 12 and
pol yneri sabl el br cHCASISE cotporrifstoied CRRsdsion drrreassieditng vhg ch
G aim 19, schar act gyiczed s25cdnipAidls | dr GONSitid Us esecacVatdi shsteRr @y
particularly a W re engm %lordhgg&egnatlng varni sh, or an
i npregnating resin oP’caé&iﬁg résfhte
a) at least one component (I) which is
activatable through energy supply and is
composed of particles between 5 nm and
10 500 pm in size in
b) a liguid phase of at 1least one further
compenent (II) with which the component ({I),
activatable through energy supply, is
capable of reacting following activation and

15 in which it is not soluble.

18. Process according to Claim 17, <characterized in

that the dividing is effected by grinding.

20 19. Composition containing a reactive formulation
according to any one of Claims 7 to 12 and

polymerisable or curable compounds.

20. Compesition 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.



