"I nproved m crocapsul es and production thereof” The invention
relates to m crocapsul es whose capsule walls conprise a resin which
i s obtainablg b!oif?&ib? go at |east one amne and/ /Eg dy%{ 053
aromatics or heteroaromatics and at | east one aldehy ¢ conp

whi ch has at |east two C atons per nolecule in the presence of at

| east one copol ynmer which conprises units of AMPS and/or AMPP and
(met h) acryl at es, “dngraived 10ctrocdpspeesi ens powpuicsiing shelreof”

m crocapsul es. Additionally provided by the invention are the use and
t he productlon of the m crocapsul es/ m crocapsul e di spersions, and

al so pr oduct Thehiidssnnn s&edasrsn &9 osdsyRcemsvlecocapsst e capsule

di sper si ons, wandst bemdeesdS ot herenf . wﬁi@@1igeoB%thaB§E by reacting
nlcrocapsules are known whi ch nay conprj | iquid, solid Oor gaseous

subst ances a&tcor€3Tat er?Ht . EBAREnpI ‘ﬂ%te@?%%%e@oraFH@aééﬁ§m(9r
wal | s 20 areheteroexam@tegsphanblatornaéﬁehx&@ pel yeBy8ic component

mel am ne-f or hyde poly p I gelatln ol.yam des .0
pol yur eas. V@gégﬁré%l k WF W)éls tﬁ‘ GE% T%Pé%%ﬂ§hlé§ the
filled with Peae@ndye ¢fw aﬂmahaa@ducbnen obpoaybenlemhlc@pyquQEHQES

25 From US 3,,75p5190 kipkS @p@@ %?E§
phenol - forna?deh?de pol gﬁeﬁéaﬁave ragi l¥ﬁﬁ%ﬂvar1cn %S%(?%%un%fo
this, ajﬁ}odG@tlcnﬁ#ﬁﬁﬂﬁﬁﬂ@ﬁﬁ;deséKWEédSP@QWhlcﬁuﬁblIyImWQﬁQﬂ%HﬁHies

pol yvi nyl al ﬁ@b@tlbﬁay§§dprgg'1@e%p%fys|&ﬂ§ ohvaherocapsul epamede fa{rﬁiﬂ
am nopl ast resins as nel am ne-formal dehyde resins, |nevitab :y
e

contain - ast&® resB??gﬁ?tfﬂﬁlr %fodu%??on‘“l%F?ﬁﬁ&%ﬁ#ﬁ?&%&ﬁﬁQﬁﬁRﬁu
free fornalddh;ﬂersEOﬁSSS aﬁdlr@BﬁBntpfo@@dtMDrM@i@Ee Shet Yod AHQNS
it is deS|raQI? E% niﬂl e, tge for Eﬁde content, an ossi bl e
to avoid fornardehfde en Fyocapﬁ EP5arpoSE ofa?giuéﬁﬁb

f or mal detiydetboneent it |s customary to add fornmal dehyde scavengers
to m crocapsul e di spersions based on nel am ne-fornal dehyde resins.

The fornmal dehyde scavengers nost frequently used include anmoni a,
urea, ethyl efegRe&hcarRl Rl afrhie, MAITOlFaPEles tavee r kspdnawhich may

f or mal dehydeceqpt-est qjlc%lﬂﬁi capsuke dhSPehskeis Efufs@ar?@é)s 338 a&%
DE- A 38 14 250 dlscaos 10 sensitive materials consistin

ni cr ocapsul e&eGfvsd Iq%“Wlfad?%ﬂaF?Bhﬂrél dAhet for ﬁé‘P&éH?déﬂallS
resins. A& eaairs,add€dxi n @hamynﬁse qmahﬂliﬁbrﬂdmdéﬁy&ﬁurQ@ﬂ%ﬁgrs,

renovi ng exc form deh e case of _the t hods schbed

n EP-A 310 B5oRAAC 0SS é?@eﬁg &O%mer%ddé)&l%%&gg‘aflﬁe Fin

curing. EP-Apr0lzasigzs des ¢ picBasiriche . pr@ddesponadnd fise ekample, is
the use of microcapsules filled with leuco dye for the

production of carbonless copy papers.

25
From US 3,755,190 it is known that capsules made of
phenol-formaldehyde polymers have fragile walls. In
order to avoid this, a production method is described
in which fully hydrolyzed polyvinyl alcchol is used.

30
Digpersions of microcapsules made from aminoplast
resins, such as melamine-formaldehyde resins,
inevitably contain - as a result of their production -
a certain fraction of free formaldehyde. For

35  environmental and workplace safety reasons it is
desirable to minimize the formaldehyde content, and if

possible to avoid formaldehyde entirely.



« 20 nonodi sperse and pol ydi sperse solid-sphere particles made of
mel am ne-f or mal dehyde condensate. To bind the fornaldehﬁdf rel eased
during the cgnpd i he use of ammonia, urea qr_e eneyrea i.s
propoged. 25ﬁl g?%%&%@ﬁ?éé made of nelanipe-fornal@ &Eéﬂéﬁ4ﬁ91253
produced using polyners containing sukfaenic acid groups are notable
for their uniformcapsule size and inperviousness (EP-A 0 218 887 and
EP-A 0 026 9H4¥.tHhepaerpapsubé diegpeisgonde KowerueHehstiel locgertal 1 +30

residual free_,for : ose esence i nwant ed during further
processi ng. E—A(gﬁgggﬂégﬁphggefo?%#ec%ﬁﬁ@ﬁ&?eﬁﬁﬁ%ing?ﬂ%venggrs o
fornaldehydemiﬁﬁpcemﬁhéecdnspgrsmshagbashﬁlemeum%TMEﬁzaﬁﬂﬂmaﬂﬁahﬁpaua
as fornmal deh s §gav rs gmgﬂmgiﬁg?E %gg ar sper.si ons
nicrocapsulegggéégd Sﬂﬂﬁelgﬁine-fgg de ydéﬁggéﬁﬁ,éghg -F?queﬁ%¥y
mel ami ne-¥ or HEPdehpaALUABSPATBBIAG PaPE) aFitpvaemenirkiaed amdd medmprirsi ng
a wat er - sol uphecpr i@hye SEEONSAEYdQ51T edrhRNEAIRE WnBPNLR. the
Prior to curin reg.i s _added as a formal dehyde “scavenger. 5 DE 198
33 347 descrFﬁﬂ%ugenafﬁBar?b?nproducing m crocapsul es by condensation
of nel am ne-formal dehyde resins and/or their nethyl eLhers, mheae
urea or urea S L NQ_Qgroups; are..j qi ngd. w an et ene or_, _
propyl ene bng€§ ?sgg%dgagasE%“%or@%lgeﬁgd&4ség9epg +S%i?%ﬁ t(}léﬁt
curing. Tthe sesalitivg disdperisilonscaneisniteed downiorboapahlehy dhodaut
the additionygiiurea, priphfo3CuFilg %V]T%{nﬁﬁléln %gn?a%dsel{afh e Stgaebslllnls:[y
of the mcrocapsul.es and the viscosity of the mcrocapsule 1

di spersi on. WFd1A51fGPeCacHesHhfet O8I F ppdasrind. Fper dhapauimsssy
condensat i onoef reebaihgeekoe g8l dehygdeacepians, where a mxture of

nmel amine and urea is added 20 in the course of curing. The addition
of the stated formal dehyde scavengers to the conpleted m crocapsul e
di sper silgn oIndwhengcsfe pfodilct i arthbdsheidderasapsuhe gH-spensi oy

1y 25 h | dehyde content. of the di.spersion.
ot gLa hgmev%%*,&mﬁ?é i‘Es' gr’n%% ¥ %@y 81259 o *Fedaescfel %Warﬂef‘%ﬁ“ed i ©©f

t he fornmal defiydéngont ent of products which conprise such m crocapsul e
di spersions or have been treated with such m crocapsul e di spersions,
even 30 when_| arge anounts of formal dehyde scavengers are added. It
is an obj ectEBfAt RetpPeddpt fnventhon, theradwrduction and use of

20 monodisperse and polydisperse solid-sphere particles

made of melamine-formaldehyde condensate. To bind the
formaldehyde released during the condensation, the use

of ammonia, urea or ethyleneurea is proposed.

25 Microcapsules made of melamine-formaldehyde resins
produced using polymers containing sulfonic acid groups
are notable for their uniform capsule size and
imperviousness {({EP-A 0 218 887 and EP-A 0 026 914).
These capsule dispersions, however, still ceontain

30 residual free formaldehyde, whose presence is unwanted

during further processing.

EP-A 0 026 914 therefore recommends binding the
formaldehyde, following curing, wusing ethyleneurea

35 and/or melamine as formaldehyde scavengers.

Enown from DE 198 35 114 are dispersions of

microcapsules based on melamine-formaldehyde resin, the



« devel op m crocapsul es having an extrenely | ow 35 fornal dehyde content
and/or, preferably, to forgo entirely the use of formal dehyde for

m cr ocapsul e kg object is achieved by t p of
the inventi oﬁ? ﬁﬂééélégggﬁ e walls conprise a resi %\%@ﬁ%ﬁ&ﬁﬁsﬁ
obt ai nabl e by reacting a) at 3l east one conpound sel ected

fromthe group 50of al) am nes and a2) aromatic or heteroaromatic
conpounds whinghamiecuficubsidehyéd aessubsheing egdabyianeyorettne fied

substituents 0 - C20 . - S HCOR
OCOR, hal oge%];1EEL i , Bqu?g f)% ‘%@Cﬁf%?y %%ﬁlas nsu %??Fﬁ?g oc?r

substituted Eﬁ’égéfﬁréfr FHagH heE (FTH@aeh- c&¥e offorteXawpliessubsresutisd

by Cl-Cl0 al kyHedChsCdOrakkaXxdehyd® Bakhoggferhal o- C1-C10 al kyl, or
hal o- C1- C10 al koxy), where R represents a Cl-C10 al kyl group, with

b) at leaSt one al dehydic conponent which has at 20l east two C atons
per nol ecul epEi mgshespeesenceeedribedt | gastmefiodopataer pWidGliting

conprises unjt f %-a ryl am do- 2- met h lgﬁrlo nesul foni c acid o

i tssal ts(Al\/P@;%rnfgfg ﬁygg¥y% m%%@%n%%/‘h pggpé?%ﬁﬁ%ﬁ Waa]é{‘?}lycﬁe

i ts salts 25¢ANPRpardulictsdflorigor met byl mettheaer ylvdteess urea or urea
Thei nvent i onlupLber &l AbeSi BT A6aPSYGneq wILEPELS! OIS FPIRL! S0
such m crocapsul es of the I'nventi on.

10 propylene bridge is added as a formaldehyde scavenger
prior to curing. The resulting dispersions are indeed
low in formaldehyde, but the addition of urea prior to
curing adversely affects the stability of the
microcapsules and the wviscosity of the microcapsule

15 dispersion.

WO 01/51197 teaches a method for producing
microcapsules by condensation of melamine-formaldehyde

resins, where a mixture of melamine and urea is added

20 in the course of curing.

The addition of the stated formaldehyde scavengers to
the completed microcapsule dispersion or during the
production of the microcapsule dispersion generally
25 lowers the formaldehyde content of the dispersion.
Often, however, it is not possible to reduce below a
defined 1limit the formaldehyde content of products
which comprise such microcapsule dispersions or have
been treated with such microcapsule dispersions, even

30 when large amounts of formaldehyde scavengers are
added.

It is an object of the present invention, therefore, to
develop microcapsules having an extremely low
35 formaldehyde content and/or, preferably, to forgo

entirely the use of formaldehyde for microcapsules.



- Surprisingly it is possible in accordance with the invention to
produce stable core-shell m crocapsul es featuring high chem’ cal and

physi cal resist , L 35 satisfy the requirenents,an
feasibility o a%gﬁgg'%gggnanuf acture (scal e-up). Pc’%/EP%%JtW%lzs?’

context it is possible to produce in sitqu,- fromthe building bl ocks
a) and b), precondensates which can also be used further directly in
a one-pot pratess tlojgiveiei |adhisasar byr mteermiicn:dﬂalpsules of the

i cr oencapsul; S The j.nventio fur rovides a nethod for
pr oduci ng ni cr%'tglcg%ét? ésua%lr? m%l %Lég g c?r%ﬁ%lr%e of L™ witich

i nvention, wier ebadnabiel basreanelugrrpound sel ected fromthe group
of the am nes al) jandjor t C orrpounds
a2) such as aromat ?ngr %eéa{%r gélqu%mntg!toﬁlggﬁfl hgl%ee @ea& Iglrﬂs %l Jroup
derivatives thereof) ©nd/or aromatic or heteroar omatl c carboxylic
acids (or esters thegeof)smukd)addie at | east one al dehydi c conponent
whi ch has at |east t C atons per 15 nol ecul e, are conbined and
reacted in the prese‘r%%é ca)ch‘Patajtcl‘éEspeGﬁéoé‘é’ﬁBlWﬁEr SRR ey
units of AMPS and/or AVPRumnduesebet irRted (et khaetylkates, thrleat &F
the curing of the capsule akes a 0 The productia such

m crocapsul e di spersions n?Os} achit e\g/é E Fhég}iﬁfg Bf “ki tcgbf?@ 2Ry,
precondeh$at es but al so iGHsI®®, i ﬁO@HonéHpoSRpromm IOfCChHle halogen
definition of conponent aj)p the arogqllclo)r 25-hetero rg Coh . as
conmpounds a2) are different from am nés; the co‘?‘r'pd'unds ) t%er ef ore
do not include am nes al \Unsxbsiohiporeht a¥, istbissipussidbl ehemwise one

or nore (e.g., two, threenéﬁhﬁﬂ&ﬁ) CQﬂpou@Q§ﬂ1pr@E%Eab|Y09ne example
conmpound, fromthe groups uab% and/ or a2) There_.m for

exanpl e, one or nore (e.d %tu‘i?ﬁegyorclréﬁfr)ayﬁdfxes Cal‘?loorajd?@%ar

nore (e.15, two, three orhatmge)n,arledxcloclgweraqmronat:l Ch& urgs
a2). Preferred conpounds aﬁ% are ar rratl %r het er oar omat | ¢ _al cohol s
r

(of their ethers and esters)>Bd/ of 858 HRETEY, 235 (i, Thide

or four) aromatic or heteywaummati c carboxylic acids (or their
esters); particul qu(,i.yl preferred conpounds a2) are aronatic al cohol s
(or their ethers and esters) - 6 - If tw or nore (e.g., two, three
or four) conpound®’ aﬁtar]éfélﬁ'edon?t ajilslepysigich| eonprngrt t wbigh fovse at

conpoundsp al ), two Ollela@ltet%rf@%\&%sa%)er %1@6’91@ HB @ha %%@HBQS
fromdifferent sub %ps al.) or az as exanpl e one or

(e.g., two) conpo alPyF, l@ﬁ‘@toro rCéDF(CélYg’“ert‘%%‘) R oFieRirEe 29 oy
one or nore (e.g., twnﬁ) 2capenas dal-)2 -aled 191 1@pal(f@rlc 40 or

conpounds a2), as for, exanp| Aan a nd an omat i
such as urea-resorci no% l:qr%egL ph O%pﬂﬁi@l nol #*¥etan n ‘?%E%!’%‘Fh@? o
mel am ne- phl or ogl uci n@lthyl?l@meam@hpsehenﬁci nvaentdon cﬂ;oenstup asalts

mul tipligity of ther tbybased wal | maierial ic
f or mal dehyde-free and can be tal %ﬁred sp%:lfl zoaﬁm 0 the part| U &t

15 profiles of requi rBeEht dcal leResi-ndust ri al appl i cation.

The invention furthexr relates to microcapsule

digspersions comprising such microcapsules of the

30 invention.

Surprisingly it 1s possible in accordance with the
invention to produce stable core-shell microcapsules
featuring high chemical and physical resistance, which

35 satisfy the requirements and feagibility of industrial
manufacture (scale-up).



As conponent a) it is preferred to use just one conpound, preferably
an amine al) or an aromatic or heteroaromatic conpound a2) such as an

aromatic 20 %CQBEh(F58?%ECU| arly preferred as corrponﬁ%gza@a&?q#g%

am nes al), optiona n-conbi nation with co_rrpouno%c

al) used in the context of the present. ishvention are, for exanple,
acyclic, aronmatic or heteroaromatic, preferably acyclic or

het er oar omat iLg, tarsnesntéhe dm ries ol idve NIy € Ak R IS .

The am nes e .hav or_.nor I ne_groups, re 3Q . _
particul arl Seg%o&gtghkﬁﬁgge%%tr%\é%és gar)oﬁﬁlg ?g]mﬁf%rcaﬁf%‘rﬁg&ﬁ éﬁq‘é“%‘mcr?é%
having at |eadsooke amere funthiéondilechllasimatal eastpone phydieagero
atom Prinar%i@@do§§cQﬂd§é¥e§”bge§a§%§—Eﬁgggir§€Cr %ﬁ&écgh %%%o@g.

preferred arée am nes having two or three anino function
constit ute primary or secondary am ne functions. Especially preferred

are am nes wrheh g divh Ofutbhee prbiBE%sa NR-fHHGt 'fgg'sspfdﬁd&%g
preferred are.amnes - 7 - \M‘yaCh form Schllff bgses, I m nes or
enam nes in PRETPERREFROASW ARl dEHy ARl Thedi 8PE BRI ABS comourtdie

for exanpl e, iaventdohenpiiadedin a) at least one compound selected
from the group of the amines al) and/or the aromatic or
10 hetercaromatic compounds a2) such as aromatic or
heteroaromatic alcohols (or ethers or derivatives
therecf) and/or aromatic or heteroaromatic carboxylic
acids (oxr esters thereof) and b) the at least one
aldehydic component which has at least two C atoms per
15 meolecule, are combined and reacted in the presence c)
of at least one copolymer which comprises units of AMPS
and/or AMPP and one or more (meth)acrylates, and later

the curing of the capsules takes place.

20 The production of such microcapsule dispersions 1is
achieved wvia the use of suitable brecondensates but

also in situ in a one-pot process.

In the definition of component a), the aromatic or
25 hetercaromatic compounds a2) are different from amines;

the compounds a2) therefore do not include amines al).

As component a), it 1s possible to use one or more
(e.g., two, three or four) compounds, preferably one
compound, from the groups al) and/or a2). There may be,
30 for example, one or more (e.g., two, three or four)
amines al} or one or more ({(e.g., two, three or four)
aromatic or hetercaromatic compounds a2). Preferred

compounds a2) are aromatic or heterocaromatic alcohols
(or theixr ethers and esters) and/or one or more (e.g.,
35  two, three or four) aromatic or  hetercaromatic
carboxylic acids (or their esters); particularly
preferred compounds aZ2) are aromatic alcohols (or their

ethers and esters).



5 as amnes al) in accordance with the invention: Cl-C20 al kyl am nes
such as 1, 2-di am nohexane, 1, 3-

di am nohexa ecane, 1, 3,5- triam noeic
ureassuchasmiz(r?rie )hy u'?@g di met hyl urea, 10 net hyl %?&?gggo:l\%ﬁpg&z&ay

be partly or wholly etherified or estergfied, such as nethyl ol urea,
di met hyl ol urea and di (et hyl net hyl ol ) ur ea,
t hi our eassuchast hi our ea, nethylthiourea dinethylthiourea

T L1 8t e WL SR 1 B ol WP Lty DEEL L

esterified, suc 't hi"odr ea,” 'di |ou
di (et hyl rretéhW ob¥efli odfted,s t@@ﬁl%sb@h@@@lt&m nes, Boyge, Keln@miumes

met hyl ol mel agi pes, t%@'CBrnBMOPé p@é&ﬁ%uﬁ&s“hgbby ZQrGtEQBIbed Hore
esterified, such as hexanet hy oI mel am ne or net hyl

yl a
hexanet hyl ol FRTRAFRHES £ FPRo-SHEIEEReREs , SEFE OURF ﬁé?reloam%\’e) as for
guani di nes, eegamglﬁnbdenenbemf;é guang dj newand ng@&ﬂﬁ@ é);_a)’ boaﬁge,onS
guani nes, e.g.. gyanine, uracils 1H§H% %ECI| 1y nes,
thynine, cyt'0%] %e gyg. c? t S&TIRS nfhes, 98, gO e a?:lreni“ﬁEe é@'g"
benzoguanani es) ecgmpobadzogaamanﬁm@, aget oguAnambne, (e.g., two)

benzotri azo'@ém?&gg?e genzoLLl agdl & aq{ﬁﬁt%ouam'%mse anaILUCAUI L o

i ndol es, and’i ndol'€s su uted pFi Mary “or secondary

am ne ngupsalg@"l@%/r dluch eag. uygaoresort pyebl s mmhmwlnol

primary or SREPAHERY- AEEHEcHhOUPSHr melamine-phloroglucinol. Hence
the present invention opens up a multiplicity of
thermoget-based wall materials which are formaldehyde-
free and can be tailored specifically to the particular

15 profiles of requirements of the industrial application.

As component a) it is preferred to use just one

compound, preferably an amine al) or an aromatic or

hetercaromatic compound a2} such as an aromatic
20 alcohol.

Particularly preferred as component a) are the amines

al), optiomnally in combination with compounds a2).

25 Amines al) used in the context of the present invention
are, for example, acyclic, aromatic or hetercaromatic,
preferably acyclic or heterocaromatic, amines. The
amines may have one or more amine groups. The amines
preferably have two or more amine groups, more

30 particularly twoe or three amine groups. Further
preferred are amines having at least one amine function
which has at least one hydrogen atom. Primary and
secondary amines are preferred. Particularly preferred
are amines having two or three amino functions which

35 constitute primary or secondary amine functions.
Especially preferred are amines which have two or three

primary amino functions. Further preferred are amines



- pyridines, e.g., pyridine and pyridines substituted by primry or
secondary am ne groups, - 8 -

pyrim di nes, g.9 e, andpyri m di nes substit b i pary. or
secondary amﬁnezargéé%gbgégch as al pha-am nopyrim dl%’réd/ngD%%@s
e.g., pyrazine and pyrazines substituted by 5 primary or secondary

am ne groups, quinolines, e.g., quinoline and quinolines substituted
by primary owhsebonflary snilrief fgr bupes, Themades erant canednacomahi cHy

het er oar onat kg?ggiigﬁswlphngydghliﬁ?g% ry additionally the foll ow ng

substituents or “exa am no functions, on the cyclic
parent structure: G - CZO al kyl, OH, OR SH, SR, COOH, NHCOR, OCOR,

803H, PQ3H, @ﬁéowl%ln%]-’ccﬁ& odrg]dﬁ C6fgﬂ'4e§5¥1 1g8uch.as %{%&%&gfd

or substituted phenyl or “15 napht ., supstituted
al kyl, C= 002§l ﬁ@%?esha%géﬁ aﬁaPédeﬁ}C@l@iéhk?heoinﬁénélgll 010

al koxy) , whete- Rl epResaRsna01-H26 al kyl ar Quralan\cinb&%x%%ups O
SH, COCH, S and, PBH may al so begpgsent in the formof their

\ H
salts. 20 | n°rREPEREFABR of ani ne tohpOhERtRAMCAehydes, t he drdiar

rati o bet weenrnetmiogehebended hydrogen atons and al dehyde functions

i s generally.; en 1l a 11, refera bet ween 0,2

Through a sui ?%\Fyg Zggcﬁm ceg%of th e “eact’ &}&lég@f thed eﬂ%@fﬂé‘fﬁ
enpl oyed;O t h@ei‘-bHéPﬂ-GﬁeﬁrSodwhﬂ-shafﬂhm thet paxpdysida [wHol Iof etherified
custom tai | opkNgstReikaks  Obybar MRl i lc} e @l 1y mﬂettﬁ{vzg]a}:}llﬂeeadeegnd

for formng the capsule wall, the netwo ensit'y
t hi ckness, aRd (Mg& Héf“GFEYéPiﬁ HEE8Q therm)set vvaII material to the

r equi renentSthE?baﬁ:éééed ceneanent Sasal) alp dieas, el ety Bithea,

benzoguanami xtures there Partjcul arly preferred
conponents a Sggya%éouﬁﬁf"am et 01?%]00 SN StRanafiiéh anay  be

m xt ur esLd hepecrrt,lyveoy mmmﬁblqthﬁmldml am nestapdrueaa/ nehani nes

VO 2011/ 11030800 ERRATLLO01253 - 9 - Sl ahng hesii condensates afe

produced in ac ance w t he technl ques
product i on oflidAehbplasthydndénbaveseaReacti on of aI dehydes b) with

al) conponentsipLeddees QR&%PonQQgsatﬁélﬁﬂiﬁgsbave Qﬁ., melamine,
methylolmelamines, which may be partly or wholly

20 etherified or esterified, such as hexamethylolmelamine
or methylated hexamethylolmelamine,
imino-melamines, e.g., iminomelamine,
guanidines, e.q., guanidine; benzylguanidine and
guanidine carbonate,

25 guanines, e.g., guanine,
uracils, e.g., uracil,
thymines, e.g., thymine,
cytogines, e.g., cytosine,
adenines, e.g., adenine,

30 benzoguanamines, e.g., benzoguanamine, acetoguanamine,
benzotriazoles, e.g., benzotriazole,
glycourils, e.g., glycouril,
indoles, e.g., indole and indoles substituted by
primary or secondary amine groups,

35 pyrols, e.g., pyrol and pyrols substituted by primary
or secondary amine groups,
pyridines, e.g., pyridine and pyridines substituted by
primary or secondary amine groups,



- 5 groups in al pha-position to am ne noieties. The appropriate
reaction tenperature for producing the am no resin products from

amne al) a %?égffy i8ggeneral 'y between 20C anqﬁﬁgﬁ#?%éﬁg%%ggg¥he

bet ween 10 4 and 60C,“at pH levels in general bet

reaction can be carried out in aqueous phase or in organic phase.
Suitabl e solvents are water, alcohols, 15 aromatic or aliphatic

hydr ocar bonspguthidsn®s ner ak . gi.l,s, fomyriexahiples, nyandt at egrietidines
Reaction in SE.I rti r r I i.tabl e, as
conponent a)§g§§92§%ﬁgﬁigya§5?§6 _e#%?d%%g%%%% c%ﬁ%%%n%goégff fﬁgge
conpounds ar @S ablhd crehperyrhnedincel ectrophilic reaction with the

al dehyde conpopgpinedndeSybsequantlivy.ald Qw ﬁpfé(@ﬂggné%gemtuged 120)}/
a

reactions. 25 Exanpl es of "argmati ¢ and het eroaronati ¢ conpounds
are unsubst i POBIAr Ohet FEORMRI Y et BHo@r SHAEPR: conpounds such as

i ndene, benzeueénohdimetpl vege, CAMPMINGEA2)@4 guinclines substituted
preferentlakBU|tab|Iltyar ituted aromati c and heteroaromatic
r

e 30 subst
conpounds. gf%?%%%r¥n0¥h?%c%%ﬁ?5¥ta%}%ea$§?%&?alkanols,

aryl al kanol s, and ol i goal kanol aryl ethers; also suitable are

conpounds whirgh RprAyide. 8l eGldpn=biGh 33 double. bonds, oxaml es sbeing

enol ethers or enam ne systems such as benzof uran;” furan, "and "pyrarn.
- 10 - Pdrtiwavaplyopratrsyr addesapoandy &2p 408 lamdmat isoibaitddhieing sand

ethers ther egbrobxdapiuat bwes,dinereof am pisf Eﬁﬁgéjﬁgﬁéi vahi ¥es heidg.c

esters. 5 Esgecially preferred are aropatic an eteroaromati c,

preferably aPBhEERFc STEOMIeERds F17 Sehi @RRXEL /| €85t BRe Ttbe Bdr GOPH,
gr oup CT carhﬂ&gkicp&okd gﬁQHp,ImgHe ﬂégggégbuﬁﬂat01??ﬁ£,tW@ﬁfkﬁecu
hydr oxyl or carboxyli.c aci rou ar e _bonde irectly on the
aromatic or Tﬁygef%¥%%rSﬁhi?%sﬁ?%gétPﬁe?s‘ﬁ%r?FgﬁF& Py e FRFPeH i
this case i fnaphtbast twogfreeshpdraxykedr obps an-car baxydilc ad,dc,,
groups are b dir I ansaramatig rin d very preferably
are | ocat ed ?ggrgrg a- pgrg%ltél(goénr?’to g%el anot ﬁb"r. %{tkﬁg fu?%he&laglroefcgr %é"d
for 15 the apdlaxVe. arkenel B #pereaehoryki €1aCidde lixy lbarseipecred threom

phenol s, cregobsp&oon, Men, akGolr, CIR{A!, ) anBaRRohs (818N e present
- napht hol ), and %hyggf, and al so from et hyl phénol s; propyléhé%o S,
f1 uor ophenol 37 BR8" hFBFRORyphRRdFsS2aR8-also trimesic acid and its

esters, 20 gallic acid and its esters, terephthalic acid and its
a1 S0 i xt Ur 685t FEPedr=S THE b1 Bbnei S Tind CHRBIRN | £ RIS ey o8 S5 e
present in theléormasfiot heittwesal t15] t asyat Koxidied ohydavhexykabes and
reSDECtiVE|yalaéhyde functions 1s generally between 0.01 and 1:1,
preferably between 0.2 and 1:1. Through a suitable
25 choice of the reactivities of the components employed,
the reaction products afford the possibility of custom-
tailoring the rate of formation of the wall material
needed for forming the capsule wall, the network
density, the wall thickness, and the nature of the

30 thermoset wall material to the regquirements.

Preferred components al) are ureas, melamines, and
benzoguanamines and mixtures thereof. Particularly
preferred components al) are urea, melamine, and
35 benzoguanamine, and mixtures thereof, very preferably

urea, melamine, and urea/melamine.



- Aromatic al cohols preferred in accordance with the invention are also
t hose which are used in the production of polycarbonate plastics

(e.g., for c ?' pl astic di shes, baby bott d epo
resin 30 var ﬁ:&ggggl I:eL.ig.é,,SBfor coatings on preserve %@ﬁ)@%}%%}ihﬁzsy’
packagi ng), nore particularly 2, 2-bis(-4- hydroxyphenyl) propane

(bi sphenol A). It is especially preferred if an aromatic al cohol is
35 sel ect ed fThemariaphermis banvdags4ves oar 8D pe ddyidedX iln HatpSiance

ferably f 2, 2r i - i sphenol

Dor ocatachol " EEsari AR PRERE LB OR oS | AR oRpaitBE b R net
phl or ogl uci néRINCpYREFal BIdenmrt a48.dr Brghydenquihonbdehydés r &3 orwi triol
and/ or phl or aal ucd e orEes p?%&ﬁeéér lys 1IRRI G YLl %Péha%g%“cﬁ{

al cohols._5 I n one enbodi ment, the m crocapsules of the Tnvention are
obt ai ned by §EPHESt AE &LBRATPESAFA6RoE i AMERE MEiRtdESan et her, the
ether, in one preferred enbodi nent, being a derivative of the
respective frrse form of .the aroma%ic al cohol for reaction jn
accordance with tHE TN TTHC5He FrERSERELRYI REy PAcgs @y the
present heregninot hags tas rodoeardi igby, ariere &%) a drxt Hi@ehfoe tid s
i nstance, th aty dhe free _fqQrmof the aromatic

al cohol for rgeeg%%?g%gfi nb(g%%%%%gﬁ%oe (3\,1 taﬁldtehgoi #\’/en?ﬁ) ejé%}aﬂt’hebestt‘”é‘?%
addi ti ondl céfpbnemd (ePher 25 foi nievfeds dmorgeneral cohbweemay hend
bet ween 0:10Qg .preferably, preferably 1:1, or 1:2 or 1:4. The reason
for the advantage of the m xture of the aromatic al cohol with an
ether formis that thereby it 20 is possible to influence the
reactivity ofththeesystiem M Ibd heastid@bbersehealieBuefl el &l ot
i s possible rrp:rgngarticul arI% tﬁ gieate a system whose reactjvity 1Is
in a bal anced FrBpor 6H Wi t Rt hBPLE 0rbadd Stahi 7T Ty ¥6ESthe JY2INAS 25
Pr ef er r kb esbepmabfict herar airiphet b cohpliscasebbheseswdh Cha$lo WiGieral
enter into a ec ar, ti : r. .t he pol ycondensat.i on

condi ti ons a% laﬁi g%gpg}sks?éﬂ??%éu i (ﬁ%g(r%t Seadtivi %%C/e:a? or°i Hgt adueous
el ectrophi | i haceaéR pRr8dcrheralyi phafecradd aronmatic al dehydes used,
to generate pol ycondensation products in a high yield. O particular
interest are, _nore particularly, the esters of carboxylic acids,

sul foni ¢ aci a%,sophéd’r’&ﬁti]@ actdls, CRRBOPR&Sphahi ¢ aEfds arbmetalcso and
those wdxh pessesaranadici ricRidacrisac Vi t ¥hibkChompBub8sadusta o
with relatively |lo car,bon chains.. - 12 - Exanples of suitable
ester groups%f)ncfeﬁggrsatl&%gt ed or UFSHIRREFC strsa i thaiith  the
branched or eydehgdhydr ocampemeradi cal sandhi ch sty ee@ehRly One Hriow
nore heteroa 0 , d, Br or I, 5 exanples being
the esters o%e;irg?%ﬂgggglagwgﬁdrggf:'}:gb?ﬁéreof, acetic acid and salts

t hereof, propionic acid and salts thereof, and al so esters of C6-Cl4

carboxylizx agkdspand s t grbhst eef 1arﬁjlﬁ9@éfo§§&ﬂ£§ice]c_%m ﬁund az2)
par at ol uenesul foni c %st ers, am dosul fonic esters, and 8 ospﬁorl C

esters, all BaSeH"SH EHE “Hb6Fe REMBSAEd 3o b ar eRiPIRdtist crameminids
al cohol s andsaoahbaxylhh@eaei, dbenkBnthi sndeseli;phicon, the term
"aromatic" (alone or in

Compounds az) of preferential suitability are

30 substituted aromatic and heterocaromatic compounds.

Preferred in this context are aryloxyalkanols,
arylalkanols, and oligoalkanol aryl ethers; also
suitable are compounds which provide electron-rich
35 double bonds, examples being enol ethers or enamine

systems such as benzofuran, furan, and pyran.



- 15 conjunction with other terns) identifies a nonocyclic or
polycyclic (e.g., 2 or 3 rings) aromatic ring system preferably
having 6 to ry t e.g., benzene or naphthalene. The term
"het eroaroma'é"']lébc"éd(]'lgll/(a)lnlg)rgﬁe"r8 in conjunction with ot he?STZF?T%S?ll/OOM&
identifies 20 an aromatic heterocyclic rigng system preferably having
5to 14 ring atons. The heteroaromati c may be nonocyclic or
polycyclic (eaptidilarly riposjerixdnptespofinbiet emoar onatd ¢ apbngsic
al) are indolsg, al e, rigj pyLim dine,  pyrazine, triazjne, and
25 qui nol i ne. CEa%}/rcrgpllges %5 h% ielr&g%r o%/rlg T conpounds Y3y +YPE fELEH?O%'
benzof uran, thisphared dsenzstthivEhdeg npyasiersand benzopyr an.

Al dehydes b) having at least 2 C atons that are 30 preferred in
accordance with the present invention include not only aliphatic but
al so ar omat i ESRERAHEs. PA&Largefy dine canpoashat Wnd t heseapsgomatic,

possible to yse=d:AalideapoREURSOr Sdill 8iis ahdeRydes) . 18U A8 one
acetal s and hem ac&%ﬁqsw?ﬁ Particularly preferred al dehydes are one

or nore sel ect’®d f oPFBWPNg hr ot Py €@l détiyflegroup, more
capr oal dehydegyreaprath af dehydecadecanal , fseeci haddehyde or Woarboxylic

2011/110368P§E%§F§§%§@%%1253ré %%m@ed. iF%%E%%efxl the aromatic or

cycl ohexanecar ¢yclopentanecar ba
2- met hyl 10- prl'éﬁi‘aﬁmé}@mml prhogi.ondt delsydearatetdhdepydeseferred in
acrol ei n, al dogt £ ong,sANL iYL N 1A, 81- apa- 13;.car g‘?fcg];o%{y'*fl groups or

benzal dehyde, butanal, chloral, 5 citral, citron '
cr ot onal dehyd&@rRpFet Hy| aF HobeFsanpehy@ee fbpndedci direéoshidohpci an

furfural, gl uiasmgehydeng gl yeerab dereghvep! aldenyder 8! YaXAkea-
gl yoxylic acid e tanE;D,gZ- hydr oxgﬁgzal %Iehydg, 3- hydr ox?/ ut anal ,ta
al

h
hydr oxymet hy BOSH ¥ f GPalonE h%%ﬁ?ﬁon&%l}?séﬁw&ﬁa preferred for
i sobut yr abdehylue, netdact 0t ei 2] Col@ldyl andecalgboxylic acids to be

mucochl ori caci h r mam d 2-ni traobenzal dehyde onanal ,
octanal , ol eo%%%%\%%% %Jl;%igs a ?Bgﬁt ar?gle,sﬁﬁgnyﬁzoe't’harﬁh'l ,‘Bﬂ@cé’é;‘f&ﬁ?ﬁ})ﬁ
pi peronal , priegrinarelpr dpenabndpribtrogzitdobiual demddethyesdl paland also
sal i cyl al dehygg, seé:g{jpg%{g 1S8tr %?j i tyop i di t.yl osi_n,
vanillin, and ci.nnamal de J{ek? Pr. e%g[[r c?%snﬂs{(em%gkg:og@%nf&%t’heand
al dehyde preclftserevrieneht, aprpéhpdes) torinsid cafastiahemd ohed esters,
al dehydego 20g£XBip! eeibeiz@ thei r=acet-al s randhem-aget A Sid and its
esters, phthalic acid and its esters, and phthalic
anhydride, and also mixtures thereof. The alcohols and
carboxylic acids may also be present in the form of

their salts, as alkoxide or carboxylate, respectively.

25
Aromatic alcohols preferred in accordance with the
invention are also those which are used in the
production of polycarbonate plastics (e.g., for compact
discs, plastic dishes, baby bottles) and epoxy resin
30 varnishes (e.g., for coatings on preserve cans and film

packaging), more particularly 2,2-bis(4-
hydroxyphenyl)propane (bisphenol Aa).

It is especially preferred if an aromatic alcohol is
35 selected from the phenols having two or more hydroxyl
groups, preferably from 2,2-bis(4-hydroxyphenyl)propane
(bisphenol B2), pyrocatechol, resorcinol, hydrogquinone

and 1, 4-naphthohydroquinone, phlorogliucinol,



For the purposes of the present invention it is possible for the
al dehydi ¢ conponent to have at | east one or two, nore preferably two,

three or fou ferably two free al dehyde

nol ecul e, |t%Be|§&&6ﬁ§P§F§ed for glyoxal, glyoxyll ékfﬁﬁiofﬁ}oo1253
gl ut ar al dehyde and/ or succi nal dehyde tolpe,present as al dehydic
conponent, nore particularly glyoxal, glutaral dehyde and/ or

succi nal dehy@q;ro@iallﬂ.aﬂal deh&dehydﬁaﬁyp?dtb@uiﬁéhaf pr\?iiﬁ]@r?_ﬁesdafbiﬂ@l t
m cr ocapsul e i.on e mol ar. ratiaq of a), o e ea
one am ﬁe an%/ngl/ %hl'?ll C9ornEfar 88 Snad E & p]é%‘?ﬁa‘f‘?

al cohol or 35-sethremather edfobplderivative thereof such as ester) to
b) the at |east one al dehydi ¢ component nmay be general |y between 1:1

and 1:5, nore preferably between 1:1 and 1:3. The ratio in the case
of resorc?nollfasone gubodiéwapbnefhea)nierqradstlas yolboe linvéntion

1:3, in the @ﬁ‘%edﬂtdlm&f(l%}%ﬂ% 8ROUL rdnd o él%oh’o@ tihe &?éef&_tm

mel am ne about 1: and 1 n the case of urea about

1: 1. 5. The WEghtD r 506 0f W¥npBhBREs 51 a9ne Breferapd p?"&‘?"e‘é-"tfﬂﬁﬁet
col | oi d), enal@m rderﬁva)&ﬂréleosumﬂlhtegtﬁs;v@hglhie Ofﬁéé foli&)ln tF tihge
wei ght of co nt. ¢),-1s i eneral _bet ween an 5 re
pre?erabl y bé \%gﬂgrii_’l Oéjzcczlﬁ%flgar%reaﬁtﬁ% &&O?W%a%‘ie u?é&%lpntlﬂehe
cont ext b th@vmm@s@mt iThenfrea edophbde may tslob Eea@xﬁs@ﬁwm%il
met hyl pr opan | S, Y y avail.abl e
for exanple E?Lﬁ%gsgﬁa%% Ig%ICdzfgﬁI%zé}F) t(H%MDe. ,lsc m?}&% @alft

such as sodi 4RSFANES pd'thésQﬂ@rﬁ%ai@’t'sl@rbaﬁﬁ@ﬁnuhrhsalftrge efcg:m of the

2-acryl am dO%’ﬂ&‘I&JM'cW@P@&@@P' frepi cragd di pot @%S'é'é%éﬁé% ned pith the
2-acryl am do-.2- net hyI pr o]ggneg hosphoni ¢ acid or salts t

er eof
alkali metal SHTE uRT BF SPotaRdi tiRnat t §OBPORRRSNI (Mt lewher
salts, anfl orfermr mﬁremzo a&mafalt)la;crallabﬁal AM%S_;amé AMBPywEBY: ab spobe

used in a mi re =R Theter )acr in this appllcatlon
i dentifies b ﬁ% Ry PAEES E&yag[eél’ he’ Ycdpdlrymers are

sui tabl e as protectlve coll oids and can be used advant ageously during
the 25 produsiicpn:ghoghorARAPRULESaFRIEAGH! UF Veill (ARFS8: cne
nononers include t ol
aromatic alcohol w1th an ether form is that thereby it
20 1is possible to influence the reactivity of the system.
With the suitable selection of the ratio it is possible
more particularly to create a system whose reactivity

is in a balanced proportion with the storage stability
of the system.
25 .
Preferred esters of the aromatic alcohols are those
which do not enter into any secondary reactions under
the polycondensation conditions and which possess
sufficient reactivity, for the electrophilic attack of
30 the aliphatic and aromatic aldehydes used, to generate
polycondensatioﬁ products in a high vield. of
particular interest are, more particularly, the esters
of carboxylic acids, sulfonic acids, phosphoric acids,
and phosphonic acids, but also those which possess an
35 interface activity which can be adjusted with

relatively long carbon chains.



+ 30 2-Acryl am do- 2- et hyl propanesul f oni caci dandits al kali netal and
anmoni um sal ts WO 2011/ 110368PCT/ EP2011/ 001253 - 15 -

2- Acryl am dos Y ropanephosphonl c acid and its,al kali
and ammoni umw?alré?tﬁ/g'l%?’%artl cularly preferred are %%'5/0?%%/%91253

based on AMPS. The copol ymers c) nmay beigonstructed fromtwo or nore
comononers, as for exanple fromtwo conononers 10(bi pol ymers), three
conmononer s ( Felepelysers) sditablbonesoser Srolipsaddicilivae te AVRS aNdi-Or

AMPP t here geuggeedtwo %rtlrgqr réc%/rag aglr]tlbefgal aral %? one or tvvo ig

(meth)acryl ate cormnorrer’s pr esent andifor AREP
there are onélYéiﬁoﬁ@ﬁ-’bO(IrrerhC}la©M/$at evhimioneey presenin antheopbironabtey

one or nore fdk FRBONEY; examg} esobel gg agryl
N-vi nyl pyrroli dtgﬁéfaval abé% comer’cial'ly a UVIE§'k0| r) RES °k30" or

K90, BASH, &FamBriefol ?%h?%ox‘ih%t @§t@|r5200ﬁol frymyrenacsdl fandt esalts

vi nyl conpoum%&xebﬁh @téﬂﬂ@”aéﬁﬁeﬁﬁd ShYESNeSe WY | BINEIRic acid
N-vi nyl caprol_act a m, thhos hor| acid and its salts and esters
vi nyl phosphofire &&'ds a% 1% 5l "i“% aPHSRsEEFETSy Oy | CosGre ovR TORET ki c

and its saltscadd estersal®s viheyleod:baylieniaei dscand, t ey, s a{]%a_
and esters (@oduenllMiaRetic acldl. andigy: qial s anhyr i de, ethy] epe

and/ or mal ei c an % 1 sCbu ene’ ' an
st yr ene-hal eiPdog® ?éiﬁ-pdeesgergal t 8lof laayéedcoopoutis (Hb(ﬁiil”éryéntloned

conpounds, . %Qo%&%ﬁ%rrgﬂd(”EEEE§85¥Eﬁ£€1ﬁongfggﬁgfsar&nécrgl'ﬁbﬁ%ﬂ
and net hacrylalcgd%m d and their esters e ester grou

In this description, the term “aromatic” {(alone or in-
15 conjunction with other terms) identifies a monocyclic
or polyeyclic (e.g., 2 or 3 rings) aromatic ring
system, preferably having 6 to 14 ring atoms, e.g.,
benzene or naphthalene. The +term “heterocaromatic”
{alone or in conjunction with other terms) identifies

20 an aromatic heterocyclic ring system, preferably having

5 to 14 ring atoms. The hetercaromatic wmay be
monocyclic or polycyclic (e.g., 2 or 3 rings). Examples
of Theterocaromatic amines al) are indole, pyrole,
pyridine, pyrimidine, pyrazine, triazine, and

25 guinoline. Examples of heteroaromatic compounds a2) are
furan, benzofuran, thiophene, benzothiophene, pyran,

and benzopyran.

Aldehydes b) having at least 2 ¢ atoms that are
30 preferred in accordance with the present invention
include not only aliphatic but also aromatic aldehydes.
As aldehydic component b) it is also possible to use
aldehyde precursors (latent aldehydes), such as acetals
and hemiacetals. i
35
Particularly preferred aldehydes are one or more
selected <from the following group: valeraldehyde,
caproaldehyde, caprylaldehyde, decanal, succinaldehyde,



- being, for exanple, saturated or unsaturated, straight- - 16 -
chai%, branched or cyclic hydrocarbon radlcaLs,Crhlgh naé/conPrlse

or nore t such as N, 0, S, P, , @, Br and/or I.
Eggnples of @ﬁ%ﬁhﬁadﬁggﬁﬁ on radicals are stralght-EﬁE/ﬂP2ﬁlbﬁQ&Eﬁsar
cyclic alkyl, 5 straight-chain, branche%3ot cyclic al kenyl, aryl such
as phenyl or heterocyclyl such as tetranydrofurfuryl.
ParticuIarIypﬁﬁﬁmmjgxﬂﬂaﬁéﬁﬁamaghgﬁgg0nDnone5§cgP?ggggﬁgéggb%{§e€§de'
follows: 10 lﬂqﬁ{ liic acid, Cl1-Cl4 alkyl-acrylTc acid such as
met hacrylic &ci o 1%[)—1("%:[% | ani dessuchada@eyhahpreriasaldehyde,
nethacrylanid@ﬁbﬁhﬁﬁ%@hﬁacrybaﬁiden,diaﬁﬁFQmﬁggﬂgﬁrygﬁggg§cin A,
N- but oxynet hy .acryl am ¥ QQp oxynet ryl am._de, .
N- but oxymet h§/§| .matp#a?r ﬁ(!lz:r%t e, %N'. |at§0bée5%fﬁéf%ﬁ?m Nt 3R gehloral,
N- et hyl oP acrdftasilde, N—nethylohnebhaélyﬂan1?e;f20 C&rot?n?ldeh%ﬁe,
het erocycl yl (amidbrayialgssuchas i atr ahydrof urfuryl acryl ate and,
tetrahyéro¥u§ uryl netﬁacrylate, o&%bérbocy81|c ?%%%h)aégimﬁ.%%y%ﬁ%h
as i sobornyl yi&tte and i sobsbruAratstatuctyl at e 35 gH9%QW£1®QMpde,

ieyr et i acr - iUr. ange:

(et h) acryl ataycsneh cahydieyr etdrang, i §E§BEK§PQ a %ﬁ, rﬁ%Rﬁﬁﬁél’

; - 86-.4) ‘1- Cl4” al es s
R e P e et L G R
tert-bht%@, Auremmgll,, iSopentyL%nH%?QQﬁﬁﬁbﬂbnﬁ%F-hﬁé%;i |3§%§%y%%ﬁ%}'

h 1), e.g.,_2: ex , honyl .g.,
gyglgpirﬁe%tfFﬁgﬁxbgggg%y d%’u%de@?Fgaﬁ%823§¥: trideb§ihyefecaml,

i sotridecyl ) Mugpghderigdecyl acrylated, the al kyl gnopshyBsoRenmide,

[ [ | uor.i ne
optional Iy subshictuled-RY eReqRr mMyg, alpgen atone.(e.g., f ,
cﬁlorine,ybro '%e o%gigdine?? g.?h?{trl Uor oS 2der yl TRz -

one or nore SRiAR§tak.17 -pentana phenylethanal, phycocyanin,
15 piperonal, propanal, propenal, protocatechualdehyde,
retinal, salicylaldehyde, secologanin, streptomycin,

strophanthidin, tylosin, wvanillin, and cinnamaldehyde .

Preference is likewise given to the aldehyde precursors

(latent aldehydes) of the aforementioned aldehydes,
20 examples being their acetals and hemiacetals.

For the purposes of the present invention it is
possible for the aldehydic component to have at least
one or two, more preferably two, three or four, wvery
25 preferably two free aldehyde groups per molecule, it
being preferyred for glyoxal, glyoxylic acid,
glutaraldehyde and/or succinaldehyde to be present as
aldehydic component , more particularly glvoxal,
glutaraldehyde and/or succinaldehyde; glutaraldehyde is
30 particularly preferred.

In the microcapsules of the invention, the molar ratio
of a) of the at least one amine and/or aromatic or
hetercaromatic éompound (e.g., aromatic alcohol or
35 ether thereof or derivative thereof such as ester) to
b) the at 1least one aldehydic component may be
generally between 1:1 and 1:5, more preferably between

1:1 and 1:3. The ratio in the case of resorcinol as



- groups, e.g., diethylamnoethyl acrylate, or by one or nore al koxy
groups, such as net hoxypropyl acrylate, or by one or nore aryloxy
groups, suchgas yl acrylate; 5 f) C2- 014 alken | a at es
such as ethe W% 262i2?§é§%3| i sopropenyl, n-but enyl PCEEEHU %ﬁ %125
i sobut enyl tertbutenyl n- pentenyl |sop§@tenyl hexenyl(e g.,
n-hexenyl,isohexenyl or cyclohexenyl), heptenyl, 10 octenyl (e.g.,
2- et hyl hexenylojponenéenyd), ﬂecpnyfetebgy aboprtopenyldepbyh .8r  in the
i-sodecenyl ), ecen tridecen e.g. |sotr|decenl
and tetradecelr%gg %%rékldy%%% %qﬁﬁglrEb g&ﬁdéstghéh:%s y?as 3f
acryl ate or BglpMdngesbxith aslazi rtpdllnﬂ ,acaydiab.e], titte g}ase of urea
hydroxyal kyl agety! at es_sueh as, 1h

hydroxyethylahydroxy n- propyl, {gpox I SO roﬁGﬁ ?%}%xffn ?@$nents
hydr oxy- sec- Bit yI Plhyh o<>‘<>y| {BBA wtlwydme;ho@éh Bueyl,, the ratio of

hydr oxy- n- pemhy-.l s@mdrw@alsoa%ri%; vk, 2 hwydr QXVB?XYAO(%h% ' weight of
hydr oxy- n- hex sohexy hydroxycyclohex ),

dr ox
hydroxyheptyF%mﬁ$8%8§yo byl e 4R, 9?”@Fﬁ91h ?§W?enhﬁdﬂox?ﬁ§hyl 0.01,
hydroxydecylm@eegpreﬁydabXY;Bepwepylmeptylahhydrostsodecyl)
hydr oxyundecyl, hydroxydodecyl, hydroxytridecyl (e.g., 25
hydr oxyi sotri decyl ), and hydroxytetradecyl acrylate, the hydroxyl
group beitthg Mdeatebpraterabty metderirit naheposirttia)ﬂ: (6D poR thoaIent

(e.g., 4-hydnexyniy QHW' siti .
2- hydr oxy- nprop£n&§cr ate) the aIk radlcéﬁP %)aaf¥§?%%%9 2
Yy

gl ycol acryl BE& Bﬁﬁ?ﬁ@?ﬁ@léﬁélér nﬁﬁédalk9renelg$yco$ahh$ts (AMPS,
Exanpl es arecbhmﬁaﬁaahﬁyl%&%ildﬁ%é E@fYEﬁéﬁéleS%ﬁﬁ §§6Yq ?51§%

et hyl ene gly propyl ene col ( - or ropanedlo

but yl ene eg%%ﬁF e gg, 91/ 2- gi% g d?é%? tﬁﬂ dﬁHF% pént yPéhenm or
glécﬁl (Eig thaESpamI&nﬁMMﬁldrOamhgﬂﬁtgn%aghﬁqoka@ﬁ 9.2- ?fry}amﬁﬁo-
1 exanedi the.secon r roup .is etherified or
esterified, gs%Fth9lg%9§%ffﬁf}g§8§5CT/éﬁi%i @%Tf?% Mg -S&Xanmpl by
sul furic aci@: aﬁﬁﬁépm@dpcZamﬁdhyépr?pane@hodphbnﬁethamﬁ¥!|ex@ciﬁa1©g
i) polyal kykepecglrycol &acrylages ;s Qt§§ %ogj]xget_{) %Lf?ﬂe ag.sycol()ifmm5 or

acryl ates, poI propyl ene” gl ycol acry ates ene glyc
acryl at es, BERELYMendd F?cdﬂfaéﬁvpﬁﬂ@@ oﬁabbﬁyhexyienemglycolmore

acryl at e V\h@x&th?,ha@%ldah)é@row\@&grgﬂa m;ﬂﬂawnah% he epbeql fied,
or esterified, as for exanplegg sulfurlc aC|d hosE oric acid,
a

acrylic aci d"6F HEEhadtSAiS e a term “{meth)acrylate” in this
appllcatlon 1dent1f1es both methacrylates and

acrylates. The copolymers are suitable as protective
colloids and can be used advantageously during the

25 production of microcapsules.

Particularly suitable base monomers include the
following:

30 2-Acrylamido-2-methylpropanesulfonic acid and its

alkali metal and ammonium salts
CHy ©
H \\ /GH

HyC

=




- 10 Exanpl es of (poly)al kylene glycol units with etherified hydroxyl

groups are Cl-Cl14 al kyl oxy-(poly)al kyl ene glycols (e.g., Cl-C2.4

al kyl oxy- ( poki) Qloliiﬁgﬂg3gbycol acryl ates); exanpl e%@f/éﬁdfﬁfdd@is‘%ﬂe

glycol units 15 with esterified hydroxyl groups are

sul foni un( pol y) al kyl ene glycols (e.g.; bl foni um (poly)al kyl ene

gl ycol acrylates) and their salts, (poly)alkylene gl ycol diacrylates

such as 1, 4-butanedi ol diacrylate or 1,6-hexanediol diacrylate, or

(poly)al kyl ene aghygalnid0- ﬁehaﬁﬁyiLﬁtﬁréﬁéﬁE§58§pﬁBﬁQca$ac1d. and its

1, 4- butanedlol thacr late acryl ate O hexanedi ol nethacryl ate

acryl ate; Thé! 9apﬁ§¥énén g & PnéBWyF§9§§ may carry an acrylate 25

group (e.g., polyethylene gl ycol nonoacryl ate, pol ypropyl ene glycol .

nonoacryl ate, pol ybutyl ene glycol nonoacryl ate, pol ypentyl ene gl ycol

nmonoacryl ate or pol yhexyl ene glycol nongacrglate) or two or nore,

preferably two, acrylate group$&;such s polyet hyl epg 30 gl ycol

di acryl ate, polyp "fene gl acryl ate, ol tyl ene gl ycol

di acryl ate, pd;gpentyl ene yl ate orppol yhexyl ene glyco

di acryl ate; The pol yal kyl al so conprise two

~ 35 or nore polyal kyl ene gl ks that are di\fferent from one
anot her, ixanples bei ng blpocks Bf< pol ynet hyl ene gPkicol and

pol yet hylene gl ycol, or blocks of polyethylene glycol and

pol ypropyl ene glycol; WD 2011/110368PCT/ EP2011/001253 - 19 - The

degree of polpsarf&mczlatawg} ofretrhe-rirel Yk HBha yaleneolc U'Bats%a?fon AMP

pol yal kyl ene ycol hlocks is generally in the range from1l to 20,

preferably i H%ten Front 3 P'8Ys5 C‘?fb'?ter%%@f%rﬁﬁ‘{’? fcf'fot H?éf rBPHERR

from3 to 6. ddmoﬁbmémnalkyésneﬁhﬁcryéahﬁ§1aucmitﬁxWethbl @%ﬁwﬁomers

n-propyl, 5i sop;! uty sec- but i sobuty ert b tyl,

n- pentyl |53%b tyVmeﬁerl %%ree ?W ﬁo%%é’ Ie5FH or from

cyclohexyl) Hoayrt ydomagemers(.e. I a@dethgmhEthMPSn@mﬂ/onkﬁmﬂP(Ehgme

2- propyl hept y,.0r,d sQdecyld, updegyls, qﬂgﬁgyharEFEgﬁg (&8 or two

i sotridecyl), and tetradecy? met hacryl at e; ups nay be

optional |y sUBSEY GC&EH LB CoROTEROREES PEeRansgen atons (e.g.

fluorine, chlorlne bronmine or iodine), e.g., trlfluoroethyl

met hacry]| at e, one or._nore am,no grou di et hyl am noet hyl
nethacryigte Sor B¥10ﬁ53oﬁMﬁﬁrea%?ﬁﬁﬁygﬁm%£p§h6§ﬁcha%% R0 RY priepyE
nethacrylatexm@mhbﬁc@w&aaelﬁmmbmﬂwéopyeaangrquﬂs ofptEbnasly one or
phenoxyet hyl Qgthaqéggégg§ *& C2-Cl14 alkenéé el ac&ylates such

ut

ethenyl, n-propenyl” | sopropenylsn: but enyr o8, acrylamide,
i sobut enyl , tékﬂﬂmwﬂ@mvtoﬂlﬁgnﬁemﬂvaxiﬁhiﬁ(ﬂgmmerc1a11y as Luviskol®

K15, K30 or K90, BASF), di- or polycarboxylates or

20 polystyrene sulfonates, vinyl compounds such as vinyl

esters, styrenes, vinyl ethers, N-vinylcaprolactam,
vinylphosphoric acid and its salts and esters,
- vinylphosphonic acid and its salts and esters,
vinylsulfonic .acid and its gsalts and esters,
25 vinylcarboxylic acids and their salts and'esters (e.g.,
Vinylaqetic acid) . and/or maleic anhydride, ethylene
and/or " maleic . anhydride, isobutylene ‘and/or maleic
anhydride, styrene-maleic anhydride, or salts of amyl
compounds or allyl compounds.
30 ’
Preferred (meth)acrylate comonomers are acrylic acid
and methacrylic acid and their esters, the ester groups

being, for example, saturated or unsaturated, straight-



. 25 hexenyl (e.g., n-hexenyl, isohexenyl or cyclohexenyl), heptenyl,
octenyl (e.g., 2-ethyl hexenyl), nonenyl, decenyl (e.g.,

2- propenyl he I i enyl ), undecenyl, dodece trjidecen
(e.qg., isotri eé%ﬁ?ﬂ?ﬁ%gﬁé t et radecenyl nethacryla?%#Téﬁﬁﬁgﬁ%f9glz53
epoxi des such 30 as glycidyl nethacrylate or aziridines such as
aziridine nethacrylate; k) Cl-Cl4hydroxyal kyl net hacryl at essuchas

hydr oxymet hylcheyidr,0xyesiyihedy diroxyydal-jar opylirodarbyfr @adiseR0pYkhich
hydr oxy- n- bu XY SeC- buty xVi sqbut

hydroxy-tert%%%?j?¥ﬂ%y§f%x§ﬁ%-%%n%?ngﬁ%%%8%?%%%%%n%@?? R dFoxyhexyi
(e.g., hydrod-nFhedl: Bydeed/icsohexyExempigdr oxf cyeriadhekydyocarbon

hydr oxyhept ylsaa1 - d L , 2 xyl), r.oxy ,
hydr oxydecyl (réa.ég]ii,:,aﬁ_%d_r%%);yy-%?%i(g%%/?/héﬁ%%hb%Htha i W&lé Qﬂ%yi,

hydr oxyi sode TR ¥t GXyuRdedyF bR dxpaodatsiic alkenyl, aryl such
hydroxytri dead (hegylhydr oeties@cicdgay lshc@nd o5 cRy da@yhelriagdecyh

nmet hacryl ate, the hydroxyl group being | ocated preferably in térm nal

position (co position) (e.g., 4-hydroxy-n-butyl methacrylate) or in

(0-1) positi dafteaulardsvhydroxgiarpedpyl (FRihdcyhate)e of tbgodbkyts

radical; 10 1) ﬁ@éﬁﬂf%@%ggE%%?Es”%%ﬁ%%&%hates conprising one or nore
uni anp I i

al kyl ene glyco ts. es are rnonoal kyl ene gl yco

met hacryl@t es, such as nethacryl ates of ethylene glycol, propylene
glycol (e.g..a)l.22pAlcl 3icild propanedigly),,q ! col w9,
1,2-, 1,3- ora 1,4-ry%ult_aneo(lji_lol'), 6enféyl ene ngl ;%:%%4}]%2599%%8 él?c}g as
1, 5- pent aned"™1BPaGE e £y BEiE igl ycol (e.g., 1,6-hexanediol), in which
t he second hydroxyl group is etherified or esterified, as for exanple
by sul furic %)id, h sphoch. cid, acryli%hzo acid or nethacrﬁlig
acid, or ii) gol Pére GV EG® met hadi¥ltat es su®h as poR§EY hynehe:
glrcg r?ﬁhaithﬁqrxlqmﬂerprleﬁmq%g@nﬁadﬁyﬂﬁmj?églfs, dtacet?ne_
pol ybut yl ene ryl at 0 n en YCO t hacryl at es
or po|yhexy|ené%§%§éo:%ﬁ§§hac§y§§F8§¥m§EE%%§S£Y§8@6ﬁ8fh Fb?%?u%?%%b
may opti onal et ledyerlianiige .or est eri fNebytasyherhpkaaphecbylamide,
sul furic aci di- RROSARAKI t35i1he BGIML 16 rAGd O ! LG, -9¢L8; 330
Exanpl es of ol y) al_kyl'ene g:ycol,ﬁﬁéis With et gﬁ%?ﬁg%gkég¥ggéﬁide’
groups are CH-@EF MeERAGEaILPde | ene glycol s (e.g., Cl-Cl4

al kyl oxyz2¢pol y) al kyl ene gl ycol methacryl ates), exanples of

(poly)al kyl en | ycal uniits with esterified droxyl groups are

sul f oni um Ségpg1 QQQSWC&Hg gl ycol m?%hb??r%ﬂg?%%iun}(péwwﬁalkern%S

gl ycol nmet hadrefratesircding fuheilr saktyla®e (pahy) al kytearyghyeetturyl

dL”Ethacrylagﬁ§&ﬁ§5¥}f§%e¥’46rbué5g§5%§%lf%rn%é&%ﬂpQé%fiates such as
isobornyl acrylatg and isobornyl methacrylate;

25

d) urethane (meth)acrylates such as diurethane diacrylate
and diurethane methacrylate (CAS: 72869-86-4) ;

e) C1-Cia alkyl acrylates such as methyl, ethyl,
300 n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl,%
tert-butyl, n-pentyl, isopentyl, hexyl (e.g., n-hexyl,

ischexyl or cyclohexyl), - heptvl, octyl (e.g.,
2-ethylhexyl), nonyl, decyl (e.g., 2-propylheptyl or
isodecyl), undecyl, dodecyl, tridecyl (e.g.,

35 isotridecyl), and tetradecyl acrylate; the alkyl groups
may be optionally substituted by one or more halogen
atoms (e.g., fluorine, chlorine, bromine or iedine),

e.g., trifluoroethyl acrylate, or by one or more amino



- 21 - The polyal kyl ene glycol methacrylates nay carry one
met hacryl ate group (e.g., polyethylene glycol nononethacryl ate,

pol ypropyl en I I thacrylate, 5 polybutyl ene qlyco
nononethacryﬁggéﬁﬁgdﬂg§§%gilene gl ycol nononethacry?%TgE%@011/°01253
pol yhexyl ene gl ycol nononet hacryl ate) —onstwo or nore, preferably two,
met hacryl ate groups, such as pol yet hyl ene gl ycol dinethacryl ate,

Spl propyI Fn@xg:hml I edjgm,]t hcatéwil@l%ni%@eﬂ@jaybub?&@aeegl bQFIby one or
i met hacryl ate,_polypentyl ene gl yc i net hacryl ate or. pol yhexyl ene
gl ycol di net tﬁ“éjcrr%%%/e?xﬁh%r%‘@?gal RYFBn &SR C}/}ﬂﬁﬁ?&éfﬁylaﬁ&l + aP%o
conpri se twolr npee ol palrky| ®nel gty cglroblpecksstdiat aar epHdnak{éeneht

from one anot 18%anpl es being bl ocks of polynethylene glycol and
polyethyleneégﬁéégI,'or bl ocks of pol yethyl ene glycol and

pol ypropyPene glycol (e.g., Bisomer PEMB3PHD (Cognis), CAS

58916- 75-9) ; 20 cthe, deanes,of polyirdzation 9f Lbge iy%kgI&Bsn 1,
gl ycol units or polyal kyl ene gl ycol blocks is generaliy in the raﬁge
from1 to 20,* d%Q§%ﬂﬂ i R-PHESTHhge SECOMUE Sy 110, L SR 0et er BBFY -

in the range utemyd t o &-pmtReaiml es iebpenekenned (Rekbhaeryl akeq .,

conononer s ar&_&Iégérledl bel QW. Iﬂ% 4- ydrg%(ybuctﬁycllo%cer}?/elnatﬁ ’3 %gzggn 1,

1- 113A b) 2- hydr oy propyl “TECHACTYHat €2 W0 4 pteny

2011/ 110368PCH/ERRON 119012532 -ethPPhexenyl) , nonenyl, decenyl {e.g.,

2-propenylheptyl or isodecenyl), undecenyl, Jdodecenyl,
tridecenyl (e.g., isotridecenyl), and tetradecenyl
acrylate, and their epoxides such as glycidyl acrylate
or aziridines such asg aziridine acrylate;
15
g) C1-Ciq hydroxyalkyl acrylates such as hydroxymethyl,
hydroxyethyl, hydroxy-n-propyl, hydroxyisopropyl,
hydroxy-n-butyl, hydroxy-sec-butyl, hydroxyisobutyl,
hydroxy-tert-butyl, hydroxy-n-pentyl, hydroxyisopentyl,
20  hydroxyhexyl (e.g., hydroxy-n-hexyl, hydroxyisohexyl or
hydroxycyclohexyl), hydroxyheptyl, hydroxyoctyl (e.g.,
2-ethylhexyl), hydroxynonyl, hydroxydecyl {e.g.,
hydroxy-2-propylheptyl " or hydroxyisodecyl),
hydroxyundecyl, hydroxydodecyl, hydroxytridecyl (e.g.,
25 hydroxyisotridecyl), and hydroxytetradecyl acrylate,
the hydroxyl group being located preferably in terminal
position (o position) (e.g., 4-hydroxy-n-butyl
acrylate) or in (w-1) position (e.g., 2-hydroxy-n-
propyl acrylate) of the alkyl radical;

30 '
h) alkylene glycol acrylates comprising one or more
alkylene glycol units. Examples are 1) monocalkylene
glycol acrylates, such as acrylates of ethylene glycol,
propyiene glycol (e.g., i1,2- or 1,3-propanedicl),

35 butylene glycol (e.g., 1,2-, 1,3- or 1,4-butanediol),
pentylene glycol {(e.g., 1,5-pentanediol) or hexylene
glycol (e.g., 1,6-hexanediol), in which the second

hydroxyl group is etherified or esterified, as for



. CH3CH3 H2C OH HPMA c) anmmoni um sul f at oet hyl
net hacryl ate - CH3
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WO 2011/110368 PCT/EP2011/001253
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example by sulfuric acid, phosphoric acid, acrylic acid
or methacrylic acid, or ii) polyalkylene glycol
acrylates such as polyethylene glycol acrylates,
polypropylene glycol acrylates, polybutylene glycol
acrylates, polypentylene glycol acrylates or
polyvhexylene glycol acrylates, whose second hydroxyl
group may optionally be etherified or esterified, as
for example by sulfuric acid, phosphoric acid, acrylic
acid or methacrylic acid;

Examples of (poly)alkylene glycol units with etherified
hydroxyl groups are C1-Cay alkyloxy- (poly)alkylene
glycols (e.g., Ci1=Cia alkyloxy- (poly)alkylene glycol
acrylates); examples of (poly)alkylene glycol units
with esterified hydroxyl groups are sulfonium-
{poly)alkylene glycols {e.g., sulfonium- (poly)alkylene
glycol acrylates) and +their salts, (poly)alkylene
glycol diacrylates such as 1,4-butanediol diacrylate ozr
1,6-hexanediol diacrylate, or (poly)alkylene glycol
methacrylate acrylates such as 1,4-butanediol
methacrylate acrylate or 1,6-hexanediol methacrylate
acrylate;

The polyalkylene glycol acrylates may carry an acrylate

group (e.g., polyethylene glvecol monoacrylate,
polypropylene glycol monocacrylate, polybutylene glycol
monoacrylate, polypentylene glycol monocacrylate or

polyvhexylene glycol monoacrylate) or two or more,
preferably two, acrylate groups, such as polyethylene
glycol diacrylate, polyprdpylene glycol diacrylate,
polybutylene glycol diacrylate, polypentylene glycol
diacrylate or polyhexylene glycol diacrylate;

The polyalkylene glycol acrylates may also comprise two
or more polyalkylene glycol blocks that are different
from one another, examples being blocks ot
polymethylene glycol and polyethylene glycol, or blocks
of polyethylene glycol and polypropylene glycol;



. HC o 50d ent apropyl ene glycol nethacrylate CH3 H2C 10 e)
acrylic acié EH P AS 15 WD 2011/110368PCT/ EP2011/001253 - 23 - f)

thacryl ate
hexaet hyl ene g & /13 Y PCT/EP2011/001253
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The degree of polymerization of the polyalkylene glycol
units or polyalkylene glycol blocks is generally in the
range from 1 to 20, preferably in the range from 3 to

16, more preferably in the range from 3 to 6.

1} C1-Cu alkyl methacrylates such as methyl, ethyl,
n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl,
tert-butyl, n-pentyl, isopentyl, hexyl {(e.g., n-hexyl,

ischexyl or cyclohexyl)}, heptvl, octyl (e.g.,
2-ethylhexyl), nonyl, decyl (e.g., 2-propylheptyl or
isodecyl), undecyl, dodecyl, tridecyl (e.g.,
isotridecyl), and tetradecyl methacrylate; the alkyl
groups may be optionally substituted by one or more
halogen atomg (e.g., fluorine, chlorine, bromine or
iodine), e.g., trifluorocethyl methacrylate, or by one
or more amino groups, e.g., diethylaminocethyl

methacrylate, or by one or more alkoxy groups, such as
methoxypropyl methacrylate, or by one or more aryloxy

groups, such as phenoxyethyl methacrylate;

J) Ca-Cia alkenyl methacrylates such as ethenyl,
n-propenyl, isopropenyl, n-butenyl, sec-butenyl,
isobutenyl, tert-butenyl, n-pentenyl, isopentenyl,
hexenyl (e.g., n-hexenyl, isohexenyl or cyclohexenyl),
heptenyl, octenyl (e.qg., 2-ethylhexenyl), nonenvyil,
decenyl (e.g., 2-propenylheptyl or isodecenyl),
undecenyl, dodecenyl, tridecenyl (e.g., isotridecenyl),
and tetradecenyl methacrylate, and their gpoxides such
as glycidyl methacrylate or aziridines such as
aziridine methacrylate;

k) Ci-Cyg hydroxyalkyl methacrylates such as
hydroxymethyl, hydroxyethyl, hydroxy-n-propyl,
hydroxyisopropyl, hydroxy-n-butyl, hydroxy-sec-butyl,
hydroxyiscbutyl, hydroxy-tert-butyl, hydroxy-n-pentyl,
hydroxyisopentyl, hydroxyhexyl {e.g., hydroxy-n-hexyl,
hydroxyisohexyl or hydroxycyclohexyl), hydroxyheptyl,



5 g) hexapropyl ene glycol acrylate 0 h) hexaet hyl ene gl ycol

acryl ate

i) hydroxyethyl nethacrylate - 24 - ) polyalkyl ene

gl ycol nethagpyhate ¢ sHo. 589-75-9) CH3ei Sonirgé'T @%BO?iP 0 2k5)3
met hoxy- pol yet hyl ené glycol methacrylate CH3 )D 1% Eﬁ'

10

15

20

25

30

35

- 20 -
hydroxyoctyl (e.g., 2-ethylhexyl), hydroxynonyl,
hydroxydecyl (e.g., hydroxy-2-propylheptyi or
hydroxyisodecyl), hydroxyundecyl, hydroxydodecyl,
hydroxytridecyl (e.qg., hydroxyisotridecyl), and

hydroxytetradecyl methacrylate, the hydroxyl group
being located preferably in terminal position (w
position) (e.g., 4-hydroxy-n-butyl methacrylate) or in
(0-1} position (e.g., 2-hydroxy-n-propyl methacrylate)
of the alkyl radical;

1) alkylene glycol methacrylates comprising one or more
alkylene glycol wunits. Examples are i) monoalkylene
glycol methacrylates, such as methacrylates of ethylene
glycol, propylense glycol (e.g., 1,2- or 1,3-
propanediol}, butylene glycol (e.g., 1,2-, 1,3- or 1,4-
butanediol), pentylene glycol (e.g., 1,5-pentanediol)
or hexylene glycol (e.g., 1,6-hexanediocl}, in which the
second hydroxyl group is etherified or esterified, as
for example by sulfuric acid, phosphoric acid, acrylic
acid or methacrylic acid, or ii) polyalkylene glycol
methacrylates guch as pelyethylene glyeol
methacrylates,  polypropylene glycel methacrylates,
polybutylene glycol methacrylates, polypentylene glycol
methacrylates or polyhexylene glycol methacrylates,
whose second hydroxyl group may  opticnally be
etherified or esterified, as for example by sulfuric

acid, phosphoric acid, acrylic acid or methacrylic

acid;

Examples of (poly)alkylene glycol units with etherified
hydroxyl groups are (C;-Ciy  alkyloxy- (poly)alkylene
glycols (e.g., Ci1-Cis alkyloxy- (poly)alkylene glycol
methacrylates), examples of (poly)alkylene glycol units
with esterified hydroxyl groups are sulfonium-
(poly)alkylene glycols (e.g., sulfonium- (poly)alkylene
glyeol methacrylates) and their salts, or
(poly)alkylene glycol dimethacrylates such as 1,4-
butanedicl dimethacrylate;



- 1) 2-propyl heptyl acrylate (2-PHA) OH3 m 1, 3- but anedi ol
di net hacryl at e ( BDDVA) WO 2011/ 110368PCT/ EP2011/ 001253 - 25 - n)

triethylene glyggh9hapLRacrylate (TEGDMY 10 Q. pno011/001253
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The polyalkylene glycol methacrylates may carry one
methacrylate group (e.g., polyethylene glycol
monomethacrylate, polypropylene glycol monomethacrylate,
pelybutylene glvycol monomethacrylate, polypentylene
glycol monomethacrylate or polvhexylene glycol
monomethacrylate) or two or wmore, preferably two,
methacrylate  groups, such as polyethylene glycol
dimethacrylate, polypropylene glycol dimethacrylate,
polybutylene glycol dimethacrylate, polypentylene glycol
dimethacrylate or polyhexylene glycol dimethacrylate;

The polyalkylene glycol methacrylates may also comprise
two or more polyalkylene glycol blocks that are
different from one another, examples being blocks of
polymethylene glycol and polyethylene glycol, or blocks
of polyethylene glycol and polypropylene glycol (e.g.,
Bisomer PEM63PHD (Cognis), CAS 58916-75-9)

The degree of polymerization of the polyalkylene glycol
units or polyalkylene glycol blocks is generally in the
range from 1 to 20, preferably in the range from 3 to
10, more preferably in the range from 3 to 6.

Examples of preferred (meth)acrylate comonomers are
listed below:

a) 4-hydroxybutyl acrylate

D\/\/\
‘OH

HBA

b) 2-hydroxypropyl methacrylate



. ) ethylene glycol dinethacrylate (EGDVA) 15CH3 WO
2011/ 110368PCT/ EP2011/ 001253 - 26 - r) glycidyl nethacrylate (GW) 5

s) allyl nethac t ) t) Bisomer PEN 3 ol yet hyl ene

gl ycol ~met ha{(;:} yFéb’Ziglééﬁ/A u) Bisomer |DMA (i sc?dé@ﬁgzu /001253
nmet hacryl ate) 15 WO 2011/ 110368PCT/ EP2911/ 001253 - 27 - v) Bisoner
C13MA (isotridecyl nethacryl ate)

CHax CH,
O\\\\////L\\x
HLC Ok HPMA
o

c) ammonium sulfatoethyl methacrylate

'CHS O'
N\
9] S +
HeeN—H SkM
e \\\J///\\\G//’\\ {
o H
5 G
d) pentapropylene glycol methacrylate
Chy CHj

" OHM PPM 5 Lt

10

e) acrylic acid

AS

15



5 w) 3-sulfopropyl acrylate, nore particularly in salt formsuch as
t he potassium salt , 0 oH2=cfri-c° 0-CH2-CH2-0112-s0? K(r) 10

X) N-(2-acryl oyloxye - N, N-di met hyl - N- (3- sul f opr opyl ) ammoni um
betai ne of rb %ﬁﬁé&’@% CH2- CH2- N- CH2- CH2- CH2- scﬁc%é@%’??,l}ﬁomw
N- (2- et hacryl oyl oxyet hyl ) - N, N-di met hyl -N- (3- sul f opr opyl ) ammoni um
betameCI—BOMCI—BCI—lI—l—Cle\OCllZC N-C H270 H2-C H2-S0i) 1 C H3

20 - 28 - z)fR-lsdaiopte r@ﬂ;hﬁﬂf yﬂ@c{c}gcmrag;eoartl cularly in salt
form such as the potassium salt

CH;y
GW
HC 6 oM PEM S LD
O

5 g) hexapropylene glycol acrylate

CHy
0\\\\\/////1\3\\
Hzg/\n/E . "
Q

h) hexaethylene glycol acrylate

_ o
: HEC/WE \/ﬂﬁ\ OH PEA &
O

1) hydroxyethyl methacrylate

CHy
D\/\
HEMA
H,C OH
6]

10

15



- CH2=CH-C, 9 0-CH2-CH2- CH2- S&BKG zl)

N- ( 3- et hacryl am dopropyl) - N, N-di net hyl . 47- (3- sul f opropyl ) ammoni um
bet ai ne 0CH3, H2-C H 2-C H 2-N-C H2- z

H3CH3 Preferré& %iﬁﬁ)%ﬂ%ﬁ% c) are bipolyners conta?n?ﬁEgzﬁéé§gﬁgzgﬁe
of the aforenentioned conononers a) t-02z2l1). Al so preferred are

bi pol yners contai ning AMPP and one of the aforenentioned conononers
a) to z1). 1P Uselvesykwlare elyale rofttearnol afreer 26 NAVPS asr- 78ViRP
with two (nmeth)acryl ate nononers. Where the copolynmers c) conprise
further nononmers as 20 well as AWMPS and/or AMPP and (neth)acryl ates,
t hese further nononers ol e preferably selected fromthe group of the
vi nyl conpounds such a vrnyl esters, styrenes, N-vinylcaprolactam
vi nyl phosphoric acid afpd its salts and esters, vinylphosphonic acid
and its salts and 25 id afg9ts salts and
esters, vinylcarbe¥ d
vinylacetic acid), unsaturjated dicarboxylic O pplycarboxylic acids
such as maleic esters, or Salts of anyl conpound or aIIyI co ounds.
G ven below are 30 preferred further conononers %Wﬁg?
(meth)acrylate nmononers: - 29 - 1) Vinyl conpounds e g , vrnyI
esters such as vinyl acetate, vinyl laurate, vinyl propionate or

vi nyl estersofn onanor Vi ny Ica olactanr vi nyl phosphoric

aci d andgrtgkséW? ék$¥ﬁ AR its salts and
esters, vrnylsulfonrc acrd and |tssalts and esters, vi nyl car boxylic
acids and their salts and esters (e.g., vinylacetic acid), or
aromati c vinyl conpoundg®such as styrene conononers, for exanple
styrene, al pha- 10 net hy| styrene or styrenes w th pol ar
functionalization such ps styrenes havi ng hydroxyl, amino, nitrile,
carboxylic acid, phos C<phosph aci d, Hro or %glfonic
acid groups, and L. the r fuofty al i zat i o6t *tHe
styrenes being 15 preferablyjin para position. 2) Unsaturated

di carboxylic or polycarboxyljfc acids, e.g., maleic esters such as

di butyl nal eate or dioctyl | eate, as salts of allyl conpounds,

e.g., sodium

1) 2-propylheptyl acrylate (2-PHA)
CH,

Q0
Hacgggﬁ?\\\}I,,f oH,

. Q
10

m) 1,3-butanediol dimethacrylate (BDDMA)

15



. 20 allylsulfonate, and as salts of anyl derivatives, e.g., sodium
anyl sul fonate. Preferred copolyners c) therefore include terpolyners
cont ai ni ng Al f e af orenenti oned conononers 25 a) to zl),
and a furthe%ﬁ’gﬁ@ﬁﬁﬁgp3 & ected fromthe group of B¢TWEP2ﬂﬁ¢Kﬂﬂ&E53
such as vinyl esters, styrenes, N-vinylgaprolactam vinylphosphoric
acid and its salts and esters, vinylphosphonic acid and its salts and
esters, vinyhksulfrdrithyacng %QQCbHSdiﬁEEEa@QQQQQeeﬁ%E&BMA
V|nylcarboxyllc acids and their salts and eSters g., V|nylacet|c
acid), unsaturated dicarboxylic or polycarboxyllc aC|ds such as

mal ei c esters, or salts.Qf anyl conpounds or allyl conpounds. 35
Preference is also givefi o terpolyners contai ?ng AMPP, one of the
af orenmenti oned copol ynefs a) to zl), and a further conononers

sel ected from the group’ v, conpo suchj
styrenes, - 30 - gNa#T nyltapr [ ey i 4
salts and esters, GlnylphOSphd ic acid a ts salt, and esters,
vinylsulfonic acid and its palts and esters, V|nylcprboxyllc aci ds
and their salts and esters @e.g., vinylacetic acicDgHynsaturated

di carboxylic or polycarboxylic acids such as maleic esters, or salts
of anyl conpounds or allyl conpounds. Exanples of particularly
preferred terpolymers are 10 terpolyners of the type AMPS + HENMA
(comononey i })VhHn of the type AMPP + HEMA +
vinyl acetate, &Pk0§§gkﬁ §+95rgf%9 p|o ate, AWPP +

HEMAvi nyl pr opi onat e, AMPS+HENMA+ N-V|nylcaprolactan1 AMPP + HEMA +
N-vi nyl caprol actam 15 AWPS + HEMA + styrene, AMPP + HEMA + styrene,
AVPS + HEMAp- hydr oxystyr

? oxystyren S + HEMA +
i , | ' urate, S $-HEMA +
vi nyl phosphoric ac?ﬁ? AMPP + HEMAY+ vinyl phosphofic acid, Al + HEMA

vinyl laurate, AWPP +

+ 20 trinmethyl vinylphosphate, AMHP + HEMA + tri net hyl

vi nyl phosphate, AWPS + HEMA + vi ngl phosphoni c acid, AMPP + HEVA +

vi nyl phosphoni ¢ acid, AMPS + HEMA + di net hyl vinyl phosphonate, AVPP +
HEMA + di net hyl vinyl phosphonate, AWPS + HEMA + vinylsul fonic acid,

25 AVPP + HENVA 2-Niaybsybiepyt ash¢haAMPHiraHEMA + vinyl acetic aci d,
AWPP + HEMA + vinyl acetic acid, A S + HEA (connnoner 0) + vinyl
acetate, AMPP + HEA + vinyl acetate, AWMPS + HEA + vinyl propionate,
AMPP + 30 HEA+vi nyl pr opi onat e, AMPSHEA N-vi nyl capr ol act AVPP + HEA
+ N-vinyl caprol actam AMPS + HEA + styrene, AMPP + HEAT+ styrene,
AVPS + HEA p-hydroxystyrene, AMPP + HEA + p-hydroxystyrene, AWPS
HEA + vinyl |aurate, AMPP=s HEA + vinyl _®aurate, AMPS

H,C

15



- 35 HEA + vinyl phosphoric acid, AMPP + HEA + vi nyl phosphoric acid,
AWPS + HEA + trinmethyl vinyl phosphate, AMPP + HEA + tri nethyl

vi nyl phosph , + vi nyl phosphoni ¢ acid, AMPP + HEA + WD
D011/ 110368088 %@%2};85@53 - 31 - vinyl phosphoni 3%&3%,2&95@901253
HEAdi net hyl vi nyl phosphonat e, AMPP+HEAdI z@et hyl vi nyl phosphonate, AMPS
+ HEA + vinylsulfo nic acid, AWPP + HEA + vinylsulfonic acid, AWMPS +
HEA + vinyl aget gtybidel dpeANPPrv+16EA teMANYl acetic acid;, AMPS + HPVA
(conononer b) + vinyl acetate, AVPP + HPNA + vinyl acetate,
HPMAvi nyl 10 N-vinyl caprol actam AWPP + HPMA + N-vinyl caprol act am
AMPS + HPMA + styrene, AWPR + HPMA + styrene, AMPS
HPN%p-hydroxystyrgg%wANP - hydr oxystyrene, AMPS + HPMA + vinyl

| aurate, AMPP + H + vinyl |laurate, AWMPS + HPMA + vinyl phosphoric
15 acid, AMPP + HPMA + vinyl phosphoric acid, AWPS + HPMA + trinmethyl
vi nyl phosphate, AWPP + HPMA + trinethyl vinylphosphate, AWMPS + HPMA +
vi nyl phosphoni ¢ acid, AMPP + HPMA + vi nyl phosphonic acid, AMPS + HPMA
+ di methyl vPRyRPABSpHERBRETY AMPR #ALM + di met hyl 20

vi nyl phosphonate, AWPS + HPMA + vinyl sul fonic acid, AWP + HPVA +
vinyl sul fonic acid, AWS + HPMA + vinylacetic acid, AWPP + HPVA +

vi nyl acetic acid, O

wa/ﬁEGfm\gﬁﬁ

t) Bisomer PEM 3 (polyethylene glycol methacrylate)
10

CHy

G\\\\N////A\ﬂ\\
3 OH

(&

u} Bisomer IDMA (isodecyl methacrylate)

CH, CHy

H,C 7 CH,

15 ©



- AWPS + HPA (conpnomer p) + vinyl acetate, AVPP + HPA + 25 vinyl
acetate, AWPS + HPA + vinyl propionate, AMPP + HPA vinyl propionate,

AMPS HPA + N:yi tam AMPP + HPA + N-vinyl caprol actam AMPS
+ HPA + styrg’:éet%bi@ggrlﬁggi A + styrene, AVPS + HPA fﬁ%%&%@i%ﬂr%
AMPP + HPA + p-hydroxystyrene, AWPS 30 37 HPA + vinyl laurate, AVPP +
HPA + vinyl laurate, AMPS + HPA + vinyl phosphoric acid, AMPP + HPA +
vi nyl phosphowi)c Biiseykephasphiat €isAVPSdsctiPAmatBEcyiM%kprhosphoni ¢

vi nyl phosphonat e, vi nyl phosphonate, vinyl phosphoni c acid, AMPP

aci d, AWMPS+ HPA + AMPPHPA - 32 - HPA + vinylsulfonic acid, AWS +
HPA + vinylacetic acid, AWRP + HPA + vinylacetigacid, AWS + HBA
(comononer a) + vinyl acetate, AMPP + HBA + 5 v | acetate, AMPS +
HBA + vinyl propionate, P + HBAvi nyl pr opi onat e, AMPSHBA

N-vi nyl caprol actam AMPP #+ HBA + N-vinyl caprol actam AWPS + HBA +
styrene, AMPP + HBA + ~~Q- hydr oxyst yr ene,
AMPP + HBA + p-hy a tyren | aurate, AVPP +
HBA + vinyl lauraté’” AMPS HBAJi+ vinyl phétg ¢ aci 43 AMPP + HBA +
vi nyl phosphoric acid, AMPS + HBA + trinethyl vinylphosphate, AWPP +
HBA + trinethyl vinylphosphateji AMPS + HBA + vi nyl phosphoni c acid,
AMPP + HBA + 15 vi nyl phosphoni & aci d, AMPS+ HBA + di net hyl

vi nyl phosphonat e, AMPPHBAdI net hyl vi nyl phosphonate, AWPS + HBA +

vi nyl sul fonic acid, AMPP HBA + vinylsulfonic acid, AMPS + HBA +

vi nyl acetd ¢ adi d3 - AMVPRoBrHiBAL + avinpllaaeet i @odei Gartl cularly in salt

form such as the potassium salt

O

CHy=CH-C

“O~CHy~CHy~CH,-50 K

10 x) N-(2-acryloyloxyethyl)-N,N-dimethyl-N-(3-
sulfopropyl)ammonium betaine

o CHy
o i Ll <
HyCHCH—C = CHo~C Hg“"fi\i"“c Ha—CHy—CH—804
CHa

15 y) N-{(2-methacryloyloxyethyl) -N,N-dimethyl-N- (3-

sulfopropyl)ammonium betaine

CHs J/O
Cy=Cr-c] of .
O Ciig™C f-{z--r;j.-—cﬁgmoi-iz—c Ho—805

CHa

20



- AWPS + PEMBLD (conononer f) + vinyl acetate, AMPP, + PEMSLD + vi nyl
acetate, AWVRS + PEMBLD + vinyl propionate, AVMPP + PEMGLD + vinyl

propi onat e, L &% + N vinyl caprol actam AVPBTLEPRRBLNHOGL253
N-vi nyl caprol actam AMPS + PEMGLD + styene, AMPP + PEMGLD + styrene,
AVPS + PEMBLD + p-hydroxystyrene, AVPP + PEMSLD + p-hydroxystyrene,
AVPS + PEMBLD) 42 MVl o:auhat €, mdWRE: oy RENDLD oMb NYha b abiEat gr 1 AVPE, +
PEMGLD + vi ngl pho CI%horl c .acid, AMPP + PEMBLD + vi nyT phosphoric® 30
acid, AMPS + VB FH5 et iR iBRAGRTOSPh a3t AVPP + PEMBLD +
trinmethyl vinylphosphate, AMPS + PEM6GLD + vi nyl phosphoni c acid, AWMPP
+ PEMBLD + vi'nyl phosphgiy ¢ .acid, AMPS + PEMSLD + di net hyl

vi nyl phosphonat e, él\/_P_FI + LD + di net hyl vinyl phosphonate, AMPS +
PEMBLD + 35 vi nyl SOrTOHI T a(gig AgE‘{P + PEI\/%@+ vi nyl sul foni ¢ aci d,
AVPS + PEMBLD + vi nyl aceti coactd, “AREES8BELD + vinyl acetic aci d:

- 33 - AWPS + PPA6 (compnoner g) + vinyl acetate, AMPP + PPA6 + vinyl
acetate, "AMPS + PPA6 + vinyl propionate, AMPP +

PPAG+vi nyl prabi dhate; vRsdRRAGMN-ddpydedpr-of attdime YRR 1= RRAG +

N-vi nyl capr & styrene, AMPP + PPA6 + styrene,
AVPS + PPA68%L%% ox@pgf@r%e)ﬁ‘éokﬁr@%ﬁ@%ﬁ%ydr oxystyrene, AVPS + PPAG +
vinyl laurate, AMPP + PPA6 + vinyl |aurate, AVMPS + PPA6 +

vi nyl phosphoric acid, AVRP + PPA6 + vinyl pla_§phori c acid, AMPS + PPA6
+ 10 trimethyl vinyl phosghate; AVPP + PPAG f& 't rimet hyl

vi nyl phosphat e, AW&@CP%NH%MWC&@-&H;W&O@D% +

vi nyl phosphoni ¢ acid, S + PPA6 + dineth vi nyl phosphonat e, AMPP +
PPA6 + dinmethyl vinylp o%phonate, AVPS + P Ké’ + vinyl sul foni c.acid,
15 AWPP_+ PPA6 + vinylsulfonic acid, AWMPS + PPA6 + vinylacetic acid,
AVPP + PBAG + vi nyl acetic acid; Al so possible are tetrapol yners,

e.g., AWS mreifred HeMbolymény| cacelat & sty GhekosOR0h YABT SMps

t hrough 20 ic_ﬂ_%)r Rreati nt%f fg t her comononers, dependi ng on Oprof'BIe
of properties and profil & 6f FEGLFTFeREhrReC THE §hterd) o)k zl) .
general |y haviesa pratervadofaraVRS prlimsens AMRPaunihg GiMER eai®r ohbkan

50 nol % preferahl ya%é%égﬁ%@?%’ﬁ;ﬂ%% aﬁoltoé ﬁgre preferably of

80-99 nmol % the fraction o urther nonomers 1s ¢generally |ess
than 501fvl % preferably in the range from5 to 40 nol % nore

preferably fuem Raf t020 BBl Wadtheof r *GLIRN e TELH) A6fY AL anpp

mononers in bipolynmers 3 |s%tg¥e][1eral I%lln thé range fromO.1 nol%to

40 ol % while ‘“f%r%‘bﬁ@hﬁ aG % PAME S ange from 0.1 nol % to 20

mol % The fraction of further nononmers in terpolyners is generally in
0 0

the range fram .11{%{% N to mol % 5",5 The c.ogol %%Eae%) . be

obt ai ned by COH%%n najopelymers” ¢]” comprise omers as
20  well as AMPS and/or AMPP and (meth)acrylates, these
further monomers are preferably selected from the group

of the wvinyl compounds such as wvinyl esters, styrenes,
N-vinylcaprolactam, vinylphosphoric acid and its salts

and esters, vinylphosphonic acid and its salts and

25 esters, vinylsulfonic acid and its salts and esters,
“vinylcarboxylic acids and their salts and esters (e.g.,
vinylacetic acid), unsaturated dicarboxylic or
polycarboxylic acids such as maleic esters, or salts of
amyl compounds or allyl compounds. Given below are

30 preferred further comonomers for AMPS, AMPP, and

{meth)acrylate monomers:



nmet hods, as for exanple by a batch or sem batch process. For exanple,
first of all, corresponding - 34 - anounts of water and nononers are

conveyed intg.a tabl e reactor, and are pl
i nert gas atﬁgsgheréﬁﬁ‘%?é initial charge is then st %&Eﬁd@r%t
to reaction tenperature (preferably i gde-5 regi on of around

70-80C), and initiator is added, preferably in the formof an aqueous
sol ution. SuittaBisylniddmgcansisr ee kgown inixtl akstars orsuoacﬂl @Ql vinyl

| ti a el um SSIL.Um Qr
Dot oxodi st £ a5 Fog3 hced SHESEE! a8 P10y Tox BrPeTAE g A x e
of H202 wit hesFerBc aefd. TRenERRIMIM t empticat ur &-ivslradaizet land; anas

soon as the {rﬁﬁ?ﬁbﬁbﬂﬁﬁokﬂct hedeact ghgfal | S5 eibher a) Lhe rd fg ng
monomers ar e met ol | owed. by an affer-réaction ?sem bat

process), orVB?YifﬂgoﬁP?@Plcw Feigtt | BRAt ak¥ss pl ged tai r ezndly (ﬂﬁdﬁt@@fﬁ
process). Aftenylbalfohbe reseldi ngak@action madwe i 5600l ediin o

d. th ted._f t he aqueous
ol Uti on as F By ERARBIE by BRI BRI ERALR GrPgan S SoRFENTS SCRuls as

hexane or mevhyléaeethtoricdd) , 2@)1’\M&tﬂ‘br$ams®qu£ﬂ$rldbﬁﬁlgbhﬁﬂﬁv%ub%mé/@|
f the solve re opol r washed with or
S0 vent and. FYEGRE T e P e ERATREE ey S Sie e b

sol vent and The reacti on 'm xture o
subj ect e di MeERYSEBrenet Ber Protsssd nglthnpafliech foose didnalsi zat ion

advant age togadd aaBresekyahkue ﬁ’l@.v%ﬁ?t he, S C%Pﬁ%”er QM4 on.
The copolyne%%FﬁPe suitabl e as protecfive~“coll in

t hepr oducti o EY%&SpsBFé@ Pr é’h@ﬁpéﬂnﬁpcr @@éﬁisul @hogehoye cpr essind

i nventi on hanétibe 30 sfxg]lﬁcmémdlgi/%g/ﬁ!ﬁgg@l&b% ?%ancb)s?ﬁﬁg Elhe'EfEOf the
phl or ogl uci n | ut ar.a e, A roxye acryl ate
copol yner; ﬁ?orgogl UEUHSE éﬁé&ﬁﬁa}:ﬂig yde® ﬁ‘?ﬁdr oRfRyIeS35 Peing

met hacr yl@at epreperkghty; iphparagbusinbbn . gl yoxal AMPS/ hydr oxyet hyl
nmet hacryl ate copol ynmer; WD 2011/ 110368PCT/ EP2011/ 001253 - 35 -
2) Unsaturated dicarboxylic or polycarboxylic acids,
e€.g., maleic esters such as dibutyl maleate or dioctyl
maleate, as salts of allyl compounds, e.g., sodium
20  allylsulfonate, and as salts of amyl derivatives, e.g.,

sodium amylsulfonate.

Preferred copolymers c) therefore include terpolymers
containing AMPS, one of the aforementioned comonomers
25 a) to zl), and a further comonomer selected from the
group of wvinyl compounds such as vinyl esters,
styrenés, N-vinylcaprolactam, wvinylphosphoric acid and
its salts and esters, wvinylphosphonic acid and its
salts and esters, vinylsulfonic acid and its salts and
30 esters, wvinylcarboxylic acids and their salts and
esters (e.g., vinylacetic acid), unsaturated
dicarboxylic or polyecarboxylic acids such as maleic

esters, or salts of amyl compounds or allyl compounds.

35 Preference 1is also given to terpolymers containing
AMPP, one of the aforementioned copolymers a) to zl),
and a further comonomers selected from the group of

vinyl compounds such as vinyl esters, styrenes,



phl or ogl uci nol , gl yoxyl i caci d, AMPS/ hydr oxyet hyl met hacryl ate
copol yrmer; phl orogl ucinol, gl utaral dehyde, AMPS/ hydr oxyet hyl 5

acryl ate copg%)y%h/g&k%ggl uci nol , succi nal di%éﬁhﬁ% %d{_ﬁf}/oefzhég

acryl ate copolymer; orogl uci nol, glyoxal, ¢ /

acryl ate copol yner; 10 phl orogl uci nol ; gkyoxyl i caci d, AMPS/ hydr oxyet hyl

acryl ate copol ynmer; phloroglucinol, gl utaral dehyde, nethacrylate

copol yner; 15~NhhgﬁcgpuoﬁactamucMﬂmﬁh&ﬁxﬁapﬂﬂﬂfuﬁidléh@ Gepolamig

phl or ogl uci n gl VNES 5 .

phIoroqucin%héQl%%ég féngi{%yi%ﬁ§%é§§é§§XH%§i§!cgﬁglyﬁﬁﬁ; salts and

ANPS/hydroxyﬁﬁéﬁ?ﬁrAM%ﬂYﬂﬁ#kﬁQRW@p§b1#M%%¢wdtexygﬂbpyIand esters,I

AMPS/ hydr ox | uek Al ut.alr, , YpI apy

ydr oxypaapykarBBkonogl uekng! o9l tt,@le‘}rd%ﬁ%%, ?ﬁ%?/{%%%%yﬁ (% )

or

| at e copol.yner; phl orogl ucinol, succi nal deh
acry 5 pv %ylaceglc 9t

i acid), unsaturate dicarboxylic

polycarboxylic acids such as maleic esters, or salts of

amyl compounds or allyl compounds.

Examples of particularly preferred terpolymers are
10 terpolymers of the type AMPS + HEMA (comonomer 1) +
vinyl acetate or terpolymers of the type AMPP + HEMA +
vinyl acetate, AMPS + HEMA + vinyl propionate, AMPP +
HEMA + vinyl propionate, LMPS + HEMA +
N-vinylcaprolactam, AMPP + HEMA + N-vinylcaprolactam,
15 AMPS + HEMA + gtyrene, AMPP + HEMA + styrene, AMPS +
HEMA + p-hydroxystyrene, AMPP + HEMA +
p-hydroxystyrene, AMPS + HEMA + vinyl laurate, AMPP +
HEMA + wvinyl laurate, AMPS + HEMA + vinylphosphoric
acid, AMPP + HEMA + vinylphosphoric acid, AMPS + HEMA +
20 trimethyl wvinylphosphate, AMPP + HEMA + trimethyl
vinylphosphate, AMPS + HEMA + vinylphosphonic acid,
AMPP + HEMA + vinylphosphonic acid, AMPS + HEMA +
dimethyl vinylphosphonate, AMPP + HEMA + dimethyl
vinylphosphonate, AMPS + HEMA + vinylsulfonic acid,
25 AMPP + HEMA + wvinylsulfonic acid, AMPS + HEMA +

vinylacetic acid, AMPP + HEMA + vinylacetic acid;

AMPS + HEA (comonomer o) + vinyl acetate, AMPP + HEA +
vinyl acetate, AMPS + HEA + vinyl propionate, AMPP +
30 HEA + vinyl propionate, AMPS - HERA +
N-vinylcaprolactam, AMPP + HEA + N-vinylcaprolactam,
AMPS + HEA + styrene, AMPP + HEA + styrene, AMPS + HEA
+ p-hydroxystyrene, AMPP + HEA + p-hydroxystyrene, AMPS
+ HEA + vinyl laurate, AMPP + HEA + vinyl laurate, AMPS
35 4 HEA +  wvinylphosphoric acid, AMPP + HEA +
vinylphosphoric acid, AMPS + HEA + trimethyl
vinylphosphate, AMPP + HEA + trimethyl vinylphosphate,
AMPS + HEA + vinylphosphonic acid, AMPP + HEA +



25 acryl ate copol yner; phloroglucinol, glyoxal, AMPS/ hydroxypropy
acryla¥e copol yner; phl orogl uci nol, gl yoxylic acid, AMPS/ hydr oxypr opyl

acryl ate copgly ;
phlgroglucingk,gﬁggé?gpagﬁyde,ANPS/hydroxybutyI met e BA 218 /001253

copol ymer; phl orogl uci nol, succi nal dehyde; AMPS/ hydr oxybut yl
nePhaZrylatg copol ynmer; 35 phloroglucinol, glyoxal, AMPS/ hydroxybutyl
met hacryl at evéopdpymephonic  acid, AMPS + HEA  + dimethyl

hl or ogl uci-ngl | Ld, AMPS/ h oxybut yl hacryl at e
EOpoly%er; ?Egghﬁﬂé%hbgﬁgggacino ,glutaréldehyggé acr ¥l at e dimethyl

copol yner; pHEBYéghasphonasacchNEBdehyida, +5 vacryllsatle oMol AuTey,; AN{PP
phi or ogl uci nal uegl YOX3kinyGQRAFLAEE: AYPr OgliET 10! gl Yoxyl i ¢ acrylate

r; . : ; ;
COpOlynE!S acid, AMPP + HEA + vinylacetic acid;

AMPS + HPMA (comonomer b) + wvinyl acetate, AMPP + HDMA
+ vinyl acetate, AMPS + HPMA + vinyl propionate, AMPP +
HDPMA + vinyl propionate, AMPS + HPMA +
10 N-vinylcaprolactam, AMPP + HPMA + N-vinylcaprolactam,
AMPS + HPMA + styrene, AMPP + HPMA + Styrene, AMPS +
HPMZ + p-hydroxystyrene, AMPP + HPMA +
p-hydroxystyrene, AMPS + HPMA =+ vinyl laurate, AMPP +
HPMA + wvinyl laurate, AMPS + HPMA + vinylphosphoric
15 acid, AMPP + HPMA + vinylphosphoric acid, AMPS + HPMA =+
trimethyl vinylphosphate, AMPP + HDPMA + trimethyl
vinylphosphate, AMPS + HPMA + vinylphosphonic acid,
AMPP + HPMA + vinylphosphonic acid, AMPS + HPMA +
dimethyl vinylphosphonate, AMPP + HPMA + dimethyl
20 wvinylphosphonate, AMPS + HPMA + vinylsulfonic acid,
AMPP + HPMA + vinylsulfonic acid, AMPS + HPMA +
vinylacetic acid, AMPP + HPMA + vinylacetic acid;

AMPS + HPA (comonomer p} + vinyl acetate, AMPP + HPA +
25  wvinyl acetate, AMPS + HPA + vinyl propionate, AMPP +
HPA + vinyl propicnate, AMPS + HPA +
N-vinylcaprolactam, AMPP + HPA + N-vinylcaprolactam,
AMPS + HPA + styrene, AMPP + HPA + styrene, AMPS + HPA
+ p-hydroxystyrene, AMPP + HPA + p-hydroxystyrene, AMPS
30+ HPA + wvinyl laurate, AMPP + HPA + vinyl laurate, AMPS
+ HPA + vinylphosphoric acid, AMPP + HEA +
vinylphosphoric acid, AMPS + HPA + trimethyl
vinylphosphate, AMPP + HPA + trimethyl wvinyliphosphate,
AMPS + HPA + wvinylphosphonic acid, AMPP <+ HPA +
35  wvinylphosphonic acid, AMPS + HPA + dimethyl
vinylphosphonate, AMPP + HbA + dimethyl
vinylphosphonate, AMPS + HPA + vinylsulfonic acid, AMPP



10 phlorogl ucinol, gl utaral dehyde, AMPS/ pol yet hyl ene gl ycol
nononet hacryl ate copol ymer ;

phl or ogl uci ”ﬂb lihad E?b&'@@yde AVPS/ polyethyl ene gl yeal ppa011/001253
nononet hacryl ate coé

phl or ogl uci nol , gl yoxal , AMPS/ pol yet hyl enegl ycol nononet hacryl ate
copol yner; phloroglucinol,egoxyIicacid,ANPS/ponetherne gl ycol
mononet hacr ykratticopovymgi pu2fionic acid, AMPS + HPA + vinylacetic

phl or ogl ucin [slglu{a‘ﬁ’;}ﬁ,glge{;mgejr ﬁ%Pﬁé%gggylen gl ycol nonoacryl ate
u yde

copol yner; Iorog ci nol , succi na bl yet hyl ene gl yco
nDnoacryIate copolyner

phl or ogl uci nakpgl yox@l, AVRRRRINS hyl eneg Npgﬂ g poagfyh.at e
copol ymer; phloroglu0|nol gI¥0ﬁ¥I|0a0|d A ylene glyco
monoacr y| tev&ag |§ﬁ§Fate + HBA + v1nyl proplonate AMPP +

phloroglu0|nHBAquLaraldgh%Qe AMBSIRAlyRIE@DY! engm3dQ gl ygol ppa +
nononet hacry ate C

phl or ogl uci nol ; §ﬂ¥g$ﬁ8¥§§ﬁ§8@mAMﬁﬁ%%l7pr3ﬁ§leheqjﬂhﬁﬂlcapr°130tmn

nnnonethacryAHPé eopBRyFerstyrene, AMPP + HBA + styrene, AMPS + HBA
+ p-hydroxystyrene, AMPP + HBA + p-hydroxystyrene, AMPS
10 + HBA + vinyl laurate, AMPP + HBA + vinyl laurate, AMPS
+ HBA + vinylphogphoric acid, AMPP + HBA  +
vinylphosphoric acid, AMPS + HBA + trimethyl
vinylphosphate, AMPP + HBA + trimethyl vinylphosphate,
AMPS + HBA + vinylphosphonic acid, AMPP + HBL +
15 wvinylphosphonic acid, AMPS + HRA + dimethyl
vinylphosphonate, AMPP + HBA + dimethyl
vinylphosphonate, AMPS + HBA + vinylsulfonic acid, AMPP
+ HBA + vinylsulfonic acid, AMPS + HBA + vinylacetic
acid, AMPP + HBA + vinylacetic acid;
20
AMPS + PEM6LD (comonomer f) + wvinyl acetate, AMPP =+
PEM6LD + vinyl acetate, AMPS + PEM6LD «+ wvinyl
propionate, AMPP + PEM6LD + vinyl propionate, AMPS +
PEMELD + N-vinylcaprolactam, AMPP + PEM6LD +
25 N-vinylcaprolactam, AMPS + PEM6LD + styrene, AMPP +
PEM6LD 4 styrene, AMPS + PEM6LD + p-hydroxystyrene,
AMPP + PEM6LD + p-hydroxystyrene, AMPS + PEM6LD + wvinyl
laurate, AMPP + PEM6LD + vinyl laurate, AMPS + PEM6ELD +
vinylphosphoric acid, AMPP + PEM6LD + vinylphosphoric
30 acid, AMPS + PEM6LD + trimethyl vinylphosphate, AMPP +
PEM6LD + trimethyl wvinylphosphate, AMPS + PEM6LD =+
vinylphosphonic acid, AMPP + PEM6LD + vinylphosphonic
acid, AMPS + PEM6LD + dimethyl vinylphosphonate, AMPP +
PEM6LD + dimethyl wvinylphosphonate, AMPS + PEM6LD =+
35 vinylsulfonic acid, AMPP + PEM6LD + vinylsulfonic acid,
AMPS + PEM6LD + vinylacetic acid, AMPP + PEMELD <+

vinylacetic acid;



phl or ogl uci nol , gl yoxal , AMPS/ pol ypr opyl ene gl ycol nononet hacryl ate
copol ynmer; 35 phl orogl uci nol, gl yoxyI I c acid, AMPS/ pol ypropyl ene

gl ycol nononet hacryl ate copol ymne - 37 -

phi or ogl uci nBP, 6Pﬁ¥é?‘épééﬁyde AI\/PS/ pol ypr opyl ene gIRFEFIERAIIa( O 283
copol yner; phlorogl uci nol, succi nal dehyde, AMPS/ pol ypr opyl ene gl ycol
nonoacryl ate copol ynmer; 5 phl orogl ucinol, gl yoxal , AMPS/ pol ypr opyl ene

gl ycol nonoaggphat.e FaR0! yBon A Or, 9'4104;91%1 gkgeéyélcmﬁwb% PPAG
AVPS/ pol ypropyl ene_gl ycol nmonoacr yl ate copoly

phl or ogl uci ndi V@PH@aF&FH@E?deAﬂﬁ’/ﬁSﬁn@?ﬁéxY V&@D’}eﬂ?ﬂ%ﬁé@&l%céﬁl‘wf’ +

nononet hacr ybahe copol ymetnyl propionate, AMPS + PPAG +

phl or ogl uci nﬁl sucgl nal %gﬁgge ANPA%{EIEH hogpAepol y%t Q}yl ene a%llyocl%lctam
at d

nononet hacry e go oP
phl or ogl uei naMp§l yox%PAG\I\/PS/srlre’tm@Jey poiB®t hylPpeae 15 gtycehe, AMPS -+

nononet hacry copol yne
phl or ogl uci n%?hgl yoxgl | ca% %Y%\W %13(?/ pol ye%%yl ene gl y%%pTG
nDnonEthacryPah@dégﬁﬁﬁyﬁﬁﬁne AMPS + PPA6 + vwvinyl laurate, AMPP +

PPA6 + wvinyl laurate, AMPS + PPA6 + vinylphosphoric
acid, AMPP + PPAS + vinylphosphoric acid, AMPS + PPA6 +

+

10 trimethyl vinylphosphate: AMPP + PPA6 + trimethyl
vinylphosphate, AMPS .4+ PPA6 + vinylphosphonic acid,
AMPP + PPA6 + vinylphosphonic acid, AMPS + PPA&S +
dimethyl vinylphosphonate, AMPP + ©PPA6 + dimethyl
vinylphosphonate, AMPS + PPR6 + vinylsulfonic acid,

15 AMPP + PPA6 + vinylsulfonic acid, AMPS + PPRAE =+
vinylacetic acid, AMPP + PPA6 + vinylacetic acid;

Also possible are tetrapolymers, e.g., AMPS or AMPP +
HEMA + wvinyl acetate, and higher copolymers through
20 incorporation of further comonomers, depending on

profile of properties and profile of requirements.

The copolymers c¢) generally have a fraction of AMPS
units or AMPP units of greater than 50 mol%, preferably
25 in the range of 60-95 mol%, more preferably of
80-929 mol%; the fraction of the further monomers is
generally less than 50 mol%, preferably in the range
from 5 to 40 mol%, more preferably from 0.1 to 20 mol%.
The fraction of (meth)acrylate monomers in bipolymers
30 1s generally in the range from 0.1 mol% to 40 mol%,
while in terpolymers it is in the range from 0.1 mol%
to 20 mol%. The fraction of further mwonomers in

terpolymers is generally in the range from 0.1 mol% to
5 mol%.

35
The copolymers «c¢) may be obtained by conventional
methods, as for example by a batch or semibatch

process. For eXxample, first of all, corresponding



phl orogl uci nol, 20 polyethylene glycol phloroglucinol, polyethylene
gl ycol phloroglucinol, glycol nonoacrylate 25 phl orogl uci nol,

| ut ar al dehyde, ANPS/ y- nmonoacryl ate copol yner;
guccinaIdehy%@,&%Eg/Hnggﬁy- nonoacryl ate copol ymerfCT/EP2011/001253
| yoxal , AMPS/ met hoxy- pol yet hyl ene copol yger .
gl yoxyli caci d, AMPS/ net hoxy- pol yet hyl ene gl ycol nonoacryl ate

copol yner; &esQftisnobf MPARREr Wrd € mdRonRsel Chial , IRt EPLaYI Ale &
esorcinel, SOROMIRL e Sl S0 I ADIFLSs unser an tnens
succi nal dehydesARSopiieeeyetThylk dopaliyiercharge is then stirred and
brought to reaction temperature (preferably in the

5 region of around 70-80°C), and initiator is added,
preferably in the form of an aqueous solution. Suitable

initiators are known initiators for radical
polymerizations, examples being sodium, potassium or

ammonium peroxodisulfate, or H,O0, bagsed mixtures,

10 examples being mixtures of H,0, with citrie acid. The
maximum temperature is awaited and, as socon as the

temperature in the reactor falls, either a) the

remaining monomers are metered in, followed by an
after-reaction (semibatch process), or b) the after-

15 reaction takes place directly (batch process). After

that, the resulting reaction mixture is cooled to room

temperature and the copolymer is isolated from the

agueous solution, as £for example by extraction with

organic solvents such as hexane or methylene chloride,

20 with subsequent distillative removal of the solvent.
Thereafter the copolymer may be washed with organic

solvent and dried. The reaction mixture obtained may

also be subjected directly to further processing, in

which case it is an advantage to add a preservative to

25 the aqueous copolymer solution.

The copolymers are suitable as protective colloids in
the production of microcapsules. Preferred
microcapsules of the present invention have the

30 following components a), b), and ¢):

phloroglucinol, glutaraldehyde, AMPS/hydroxyethyl

methacrylate copolymer;

prhloroglucinoel, succinaldehyde, AMPS/hydroxyethyl
35 methacrylate copolymer;

phloroglucinol, glyoxal, AMPS/hydroxyethyl methacrylate

copolymer;



. glyoxal , AWPS/ hydroxyet hyl nethacryl ate

gl yoxyli caci d, AMPS/ hydr oxyet hyl copol ynmer; resorcinol,

gl ut ar al dehyde, Awﬁglh%droxyethyl acryl ate copolyner; - 38 -
resorcinol , &Gp&liéli03&80r cinol, copol ymer; 5 resRET/ERZQ11/001253
copol yrmer; succi nal dehyde, ANPS/hydroxyg%hyl acryl ate

gl yoxal , AMPS/ hydr oxyet hyl acryl ate gl yoxylic acid, AMPS/ hydroxyet hyl
acrylate regsanehd hugggbggald%hxg S/ hydr.oxypr t hacryl.at
copol ymer; 1%@% so%ﬁ'nol,succinaldgﬁe e,AN%lf%?dro%@%%%&%%&koxggéh§a
nethacrylate“@5§8F§ Ater eBPEVRSE,; gl yoxal , AMPS/ hydr oxypr opyl

met hacryl ate copol ynmer; resorcinol, gl yoxylicacid, AMPS/ hydr oxypr opyl

15 net hacryl copol yner; resorcinol, gl utaral dehyde,
ANPS/hydroxy%%§8§P8§8¥§nge copél Fl%eﬂydﬁésordﬁ%ﬁﬁ/hydrOXYEthyl

succinaldéhyé@ryAMPS/hpgoéxmpropyl acrylate 20 copol ymer;
resorCInol,95&Q6§bgﬁNB§EBX9rOXyEﬁﬁQﬁh%ﬁ%%E%%%, AMPS/hydroxyethyl
acrylate copolymer;
phloroglucinol, glvoxal, AMPS /hydroxyethyl acrylate
copolymer; ' i
10 phloroglucinecl, glyoxylic acid, AMPS/hydroxyethyl
acrylate copolymer;

phloroglucinol, glutaraldehyde, AMPS/hydroxypropyl
methacrylate copolymer;

15 phlorogiucinol, succinaldehyde, AMPS/hydroxypropyl
methacrylate copolymer;
phloroglucinol, glyoxal, AMPS/hydroxypropyl

methacrylate copolymer;

phloroglucinol, glyoxylic acid, AMPS/hydroxypropyl
20 methacrylate copolymer;

phloreglucinel, glutaraldehyde, AMPS/hydroxypropyl
acrylate copolymer;
phloroglucinol, succinaldehyde, AMPS/hydroxypropyl
25 acrylate copolymer;
phloroglucinol, glyoxal, AMPS/hydroxypropyl acrylate
copolymer;
phloroglucinol, glyoxylic acid, AMPS/hydroxypropyl
acrylate copolymer; -
30
phloroglucinel, glutaraldehyde, AMPS/hydroxybutyl
methacrylate copolymer;
phloroglucinel, succinaldehyde, AMPS /hydroxybutyl
methacrylate copolymer;
35 phloroglucinol, glyoxal, AMPS/hydroxybutyl methacrylate
copolymer;
phloroglucinol, glyoxylic acid, AMPS/hydroxybutyl
methacrylate copolymer;



copol yner; resorcinol, glyoxylic acid, AMPS/ hydroxypropyl acrylate
copol yner; 25 resorcinol,gIutaraldehyde,ANF?/Eygrozmggﬁﬁld byl
nmet hacryl ate_co [ _.resorcinol, succinal dehyde, ydr oxybut y
nethacrzlateW§0g§#¥2§}93§ resorcinol, glyoxal, AVRSTH\FEE: (Ha4253
met hacryl ate copol ymer; resorcinol, glyoxylicacid, AMPS/ hydr oxybutyl
met hacryl ate copol ynmer; 35 resorcinol, glutaral dehyde,
AMPS/ hydr oxybut yl acryl ate copol yner; resorcinol, succinal dehyde,

2011/ 11030500 BPaRT 1} 602055+ ibaraldonyde,  AMPS/mydroxybutyl
resor ci nol , ghyoxabktAMPSHOYdmexybut yl acryl ate copol yner; resorc!no:,
gl yoxylic acid; xybut acr t opol yner. ; 659; sorci nol.,
gIutaraldehygg}oﬁﬁggpg%ﬁégfhyle%écﬁﬁﬁéggﬁﬁgnglatg%@g§I ,xé%uty}
resorci ndl, §gerlabEdenpddymANPS/ pol yet hyl ene nononet hacryl ate

copolymer;  phioroglucinol, glyoxal, AMPS/hydroxybutyl acrylate

copolymer;
phlorbglucinoi, glyoxylic acid, AMPS/hydroxybutyl
acrylate copolymer;
10
phloroglucineol, glutaraldehyde, AMPS/polyethylene
glycol monomethacrylate copolymer;
phlorogliucinol, succinaldehyde, AMPS/polyethylene
glycol monomethacrylate copolymer;
15 phlorogliucinel, glyoxal, AMPS/polyethylene glycol
monomethacrylate copolymer;
phloroglucinel, glyoxylic acid, AMPS/polyethylene
glycol monomethacrylate copolymer;
20 phloroglucincl, glutaraldehyde, AMPS/polyethylene
glycol monoacrylate copolymer;
phloroglucinol, succinaldehyde, AMPS/polyethylene
glycol monoacrylate copolymer;
phloroglucinoel, glyoxal, AMPS/polyethylene glycol
25 monoacrylate copolymer;
phloroglucinol, glyoxylic acid, AMPS/polyethylene

glycol monoacrylate copolymer;

prhloroglucinol, glutaraldehyde, AMPS/polypropylene
30 glycol monomethacrylate copolymer;
phloroglucinol, succinaldehyde, AMPS/polypropylene
glycol monomethacrylate copolymer;
phloroglucinol, glyoxal, AMPS/polypropyiene glycol
monomethacrylate copolymer;
35 phloroglucinol, glyoxylic acid, AMPS/polypropylene
glycol monomethacrylate copolymer;



10 resorcinol, gl yoxal , AMPS/ pol yet hyl ene nononet hacryl ate copol yner;
resorcinol, glyoxylic acid, AWMPS/ pol yet hyl ene nononet hacryl ate

copol yner; I r,cinol., nonoacryl ate resorcinol, m)noac | at e
regorgi nol , ég ﬁﬁﬁrgégwgﬁpe resorc?/nol monoacryl atRET /FRAG o YR RFe,
AMPS/ pol yet hyl ene gl ycol copol yner; sucgdnal dehyde, AMPS/ pol yet hyl ene
gl ycol copolymer; gl yoxal, AMPS/ pol yet hyl enegl ycol copol yrrer'

gl yoxylic achl1 cAVBSLRebyet hyl e@m@&ﬁmeﬁf@gl YNMBIZMPS /p vlene
resor ci nol , éuta al dehyde ]é/P i‘rf)m yl ene 25 m)nomat hacr %ate
copol yrmer ; r% 3?38 nBPROEHERLALR dERYALYMRKPS/ pol ypr opyl ene

nononet hacr ybaflerogpakymed;, resouctdhodl @gbypial , AVESM Dl par Beene
nmononet hacryl 3 gogoaghggggﬁlggeresggg%gg%ynglryoxyl I c. aci

AMPS/ pol ypr o ené nononet hacr _resorci noI
nmonoacr ylat ep3doresdreiinoll, noabrexyl at e Are%immxbromplmr yldtyerol

monoacrylate copolymer;

phloroglucinol, glvoxylic acid, AMPS/polypropylene
glycol monoacrylate copolymer;

10 phloroglucinol, glutaraldehyde, AMPS /methoxy-
polyethylene glycol monomethacrylate copolymer;
phloroglucinol, succinaldehyde, AMPS/methoxy-
polyethylene glyccl monomethacrylate copolymer;
phloroglucinol, glyoxal, AMPS/methoxy-polyethylene

15 glycol monomethacrylate copolymer;
phloroglucinel, glyoxylic acid, AMPS /methoxy-

polyethylene glycol monomethacrylate copolymer;

phloroglucinol, glutaraldehyde, AMPS /methoxy-

20 polyethylene glycol monocacrylate copolymer;
phloroglucinol, succinaldehyde, AMPS/methoxy -
polyethylene glycol monocacrylate copolymer;
phloroglucinel, glyoxal, AMPS/methoxy-polyethylene
glycol monoacrylate copolymer;

25 phloroglucinol, glyoxylic acid, AMPS /methoxy-
polyethylene glycol monocacrylate copolymer;

resorecinol, glutaraldehyde, AMPS /hydroxyethyl
methacrylate copolymer;
30 resorcinol, succinaldehyde, AMPS/hydroxyethyl
methacrylate copolymer;
resorcinel, glyoxal, AMPS/hydroxyethyl methacrylate
copolymer;
resorcinol, glvoxylic acid, AMPS/hydroxyethyl
35 methacrylate copolymer;

resorcinol, glutaraldehyde, AMPS/hydroxyethyl acrylate
copolymer;



. glutaral dehyde, AMPS/ pol ypropyl ene gl ycol copol yner; succi nal dehyde,
AVPS/ pol ypropyl ene gl ycol copol yner; glyoxal, AVPS/ pol ypropyl enegl ycol

copol yner; / PCT/ EP2011/ 001253 - 40 - resgorcinal

gl yoxylic ac¥§{3§%éé%%g?€€ropylene gl ycol nonoacryﬁﬁ %Rﬁﬂﬂ%ﬂﬂ9%253
resorcinol, glutaral dehyde, AMPS/ et hoxyg pol yet hyl ene 5 gl ycol
nononet hacryl ate copol yner; resorcinol, succinal dehyde,

AMPS/ met hoxyrpebyeihyl eneuglojicel danerst hawry) ayereé MPEl acrylate
resor ci nol , ?E¥8%QEEIANPS/nethoxy-polyethylene gl yco

mononet hacryl'at e copol ymer; 10 resorcinol, glyoxylic acid,

AVPS/ met hoxyrgaPyethglene giliowtahpnonmAMREfywdateacapotly mer jacrylate
resorcinol, ghibaiabdehyde, AMPS/ net hoxy-pol yet hyl ene gl ycol
monoacryl ate copolymer; 15 resorcinol, succinal dehyde,

AVPS/ met FoxyF BePYELRYE en@1 g5y corobdr yRYPE/ BBgbbyrerhyi e sonyiladle
gl yoxal , AVPStHpethaxy; pol yet hyl ene gl ycol nonoacryl ate copol yner;
resorcinol, glyoxylic acid, AMPS/ nethoxy-polyethylene 20 gl ycol
nonoacryl ate copol ynmer; urea, glutaral dehyde, copolymer; urea,

succi nal dehydego28inoppl yner ;gluresa; gl deixglds, copol Wrers/ ifddxypropyl
gl yoxylic aCﬁQtﬁQEQ&YQFé;copolymer;
10 resorcinol, succinaldehyde, AMPS /hydroxypropyl
methacrylate copolymer;
resoxcinol, glyoxal, AMPS/hydroxypropyl methacrylate
copolymer;
resorcinol, glyoxylic acid, AMPS/hydroxypropyl
15 wmethacrylate copolymer;

resorcinol, glutaraldehyde, AMPS/hydroxypropyl acrylate

copolymer;

resorcinol, succinaldehyde, AMPS/hydroxypropyl acrylate
20 copolymer;

resorcinol, glyoxal, AMPS/hydroxypropyl acrylate
copelymer;
resorcinol, glyoxylic acid, AMPS/hydroxypropyl acrylate
copolymer;

25
resorcinol, glutaraldehyde, AMPS /hydroxybutyl

methacrylate copolymer;
resorcinol, succinaldehyde, AMPS /hydroxybutyl
methacrylate copolymer;

30 resorcinol, glyoxal, AMPS/hydroxybutyl methacrylate
copolymer;
resorcinol, glyoxylic acid, AMPS /hydroxybutyl
methacrylate copolymer;

35 resorcinol, glutaraldehyde, AMPS/hydroxybutyl acrylate
copolymer;
resorcinel, succinaldehyde, AMPS/hydroxybutyl acrylate
copolymer;



30 AWPS/ hydr oxyet hyl AVPS/ hydr oxyet hyl AMPS/ hydr oxyet hyl ,
AVPS/ hydr)c/)xyet Kyl met hacryl ate net hacryl ate nethacryl ate nethacryl ate

rea, gl utaral e, AVPS/ hydr oxyet hyl acryl at e copol yner;
3rea, gucci nalﬁé%m#droxyet hyl acryl at e copol yﬁwEPza_lm/ealzsa
gl yoxal , AMPS/ hydr oxyet hyl acryl ate cqulsayr_na{m;D urea, gl yoxylic

aci d, AMPS/ hydr oxyet hyl acryl ate copol ymer;

2011/ 110368PGH d24ikld1001253 1y Ak 1-, urempgl/ﬂga&gg{g,gﬁxgﬁ, acrylate
AVPS/ hydr oxypr opyl net hacrylate copol ymer; urea, suaccinal dehydes
AMPS/ hydr oxypcr%g ‘hacryl ate copolynmer; 5 .

ur ea, gl yoxal ,7ANRS/diytrloxX ygl opyy Ded haerl at;gqﬁ@,gg}d/f@gybwﬁa, %crylate
gl yoxylic aciag3 dﬁ%@ lydr oxypr opyl net hacryl ate copol yme_r, 1

urea, gl utaral eﬁw e, AVPS/ hydr oxypr opyl acryl ate copol ymner;

5

resorcinol, glutaraldehyde, AMPS/polyethylene glycol
monomethacrylate copolymer;
resorcinol, succinaldehyde, AMPS/polyethylene glycol
monomethacrylate copolymer;

10 regorcinol, glyoxal, AMPS/polyethylene glycol
monomethacrylate copolymer;
resorcinol, glyoxylic acid, AMPS/polyethylene glycol
monomethacrylate copolymer;

15 resorcinol, glutaraldehyde, AMPS/polyethylene glycol
monoacrylate copolymer;
resorcinol, succinaldehyde, AMPS/polyethylene glycol
monoacrylate copolymer;
regorcinel, glyoxal, AMPS/polyethylene glycol
20 monocacrylate copolymer;
resorcinol, glyoxylic acid, AMPS/polyethylene glycol
monoacrylate copolymer;

resorcinol, glutaraldehyde, AMPS/polypropylene glycol
25 monomethacrylate copolymer;
resorcinol, succinaldehyde, AMPS/polypropylene glycol
monomethacrylate copolymer;
resorcinol, glyoxal, AMPS/polypropylene glycol
monomethacrylate copolymer;
30 resorcinel, glyoxylic acid, AMPS/polypropylene glycol
monomethacrylate copolymer;

resorcinol, glutaraldehyde, AMPS/polypropylene glycol
monoacrylate copolymer;

35 resorcinol, succinaldehyde, AMPS/polypropylene glycol
monoacrylate copolymer;
resorcinol, glyoxal, AMPS/polypropylene glycol
moncacrylate copolymer;



urea, succi nal dehyde, AMPS/ hydr oxypr opyl acryl ate copol yner; urea,
gl yoxal , AVPS/ hydr oxypropyl acryl ate copol yner; 15 urea, glyoxylic

copol yner; ur ) ehyde, AMPS/ hydr oxybutyl _copolyner;, 20

urea, succiﬁ@?g%%g%giféﬁég/hydroxybutyl copolyrrer;PC /EP%011/001253
ur ea, gl yoxal , AMPS/ hydr oxybut yl copol yimerg - urea, glyoxylic acid,
AMPS/ hydr oxybutyl 25 copol ymer; acrylate nmethacryl ate nmethacryl ate

met hacryl at eraedhatiyl at eglyoxylic acid, BMPS/polypropylene glycol

urea, gl utar e, AMPS/ hydr oxybut yl acryl at e copol yner;
TG IR e

ur ea, succin Ut yl acryl ate 30 copol yner; urea,
gl yoxal , AVPS/ hydr oxybutyl acryl ate copol ynmer; urea, gl yoxylic

aCid1ANPS/hyQéQé%QHﬁ%i,aCth%%%aﬁﬁBB&Mg?r;AMPé%%éhhoxy—polyethylene
5 glycol monomethacrylate copolymer;
resoxrcinol, succinaldehyde, AMPS/methoxy-polyethylene
glycol monomethacrylate copolymer;
resorcinol, glyoxal, AMPS/methoxy-polyethylene glycol
monomethacrylate copolymer;
10 resorcinol, glyoxylic acid, AMPS/methoxy-polyethylene
glycol monomethacrylate copolymer;

regorcinol, glutaraldehyde, AMPS/methoxy-polyethylene
glycol monoacrylate copolymer;
15 resorcinol, succinaldehyde, AMPS/methoxy-polyethylene
glycol monoacrylate copolymer;
regsorcinol, glyoxal, AMPS/methoxy-polyethylene glycol
monoacrylate copolymer;
resorcinol, glyoxylic acid, AMPS/methoxy-polyethylene
20 glycol monoacrylate copolymer;

urea, glutaraldehyde, AMPS/hydroxyethyl methacrylate

copolymer;

urea, succinaldehyde, BAMPS/hydroxyethyl methacrylate
25 copolymer;

urea, glyoxal, AMPS/hydroxyethyl methacrylate
copolymerxr;
urea, glyoxylic acid, AMPS/hydroxyethyl methacrylate
copolymer;
30
urea, glutaraldehyde, AMPS/hydroxyethyl acrylate
copolymer;
urea, succinaldehyde, AMPS/hydroxyethyil acrylate
copolymer;

35 urea, glyoxal, AMPS/hydroxyethyl acrylate copolymer;
urea, glyoxylic acid, AMPS/hydroxyethyl acrylate
copolymer;



1

. urea, gl yoxal , AMPS/ pol yet hyl enegl ycol nononet hacryl ate copol ymner;
urea,glyoxylicacid ANPS/ponetherneegcoI nononet hacryl ate

copol yner; &h§3gldehyde ANPS/ponethernea%%ﬁfl nDnoacr | at e
copol ymer; urea suc I hyde AMPS/ pol yet hyl enegl =
copol ynmer; 10 urea, glyoxal, AMPS/ pol yeihylene gl ycol nnnoacrylate
copol ynmer; urea, gl yoxylicacid, AMPS/ pol yet hyl enegl ycol nonoacryl ate
copol yner; 1S5izerea, glutaral dehyde, ANRS pphyaropyhessel Ve thacrylate

nononet hacr yl mer

urea, suc0|ngfg%hygggﬁlyS/ponpropyIeneglycol nononet hacryl ate

copol yner; umé@aglyémablAisﬁbEﬂypro@MPShhgﬂyom¢p£mpyanum5ﬁH&w&ydé&@
copol yner; Cg %§yllcaC|d AMPS/ pol ypr opyl ene gl ycol
nononethacryl e copol'y

ur ea, gl utar al"d&fyde, AﬁﬁSﬁﬁ@ﬂyprop?ﬁ%ﬁﬁﬁhﬁdﬁﬂxxaitmudoacrymenkacrylate
copol yner;  copolymer;

urea, glyoxylic acid, AMPS/hydroxypropyl methacrylate

copolymer;

10 urea, glutaraldehvyde, AMPS/hydroxypropyl acrylate
copolymer;
urea, succinaldehyde, AMPS/hydroxypropyl acrylate
copolymer;

urea, glyoxal, AMPS/hydroxypropyl acrylate copolymer;
15 urea, glyoxylic acid, AMPS/hydroxypropyl acrylate
copolymer;

urea, glutaraldehyde, AMPS/hydroxybutyl methacrylate

copolymer;

20  urea, succinaldehyde, AMPS/hydroxybutyl methacrylate
copolymer;
urea, glyoxal, AMPS/hydroxybutyl methacrylate
copolymer;

urea, Jlyoxylic acid, AMPS/hydroxybutyl methacrylate
25 copolymer;

urea, glutaraldehyde, AMPS/hydroxybutyl acrylate
copolymer;
urea, succinaldehyde, AMPS/hydroxybutyl acrylate

30 copolymer;
urea, glyoxal, AMPS/hydroxybutyl acrylate copolymer;
urea, glyoxylic acid, AMPS/hydroxybutyl acrylate
copolymer;

35 urea, glutaraldehyde, AMPS/polyethylene glycol
monomethacrylate copolymer;
urea, succinaldehyde, AMPS/polyethylene glycol
monomethacrylate copolymer;



. urea, succi nal dehyde, AMPS/ pol ypr opyl enegl ycol nonoacryl ate copol ymner;
urea, glyoxal, AWMPS/ polypropylene glycol nonoacrylate copolymer; 30

urea, gl yoxylica , /_pal ypr opyl ene gl ycol nonoacryl ate copol yner;
urea, glutar (%g%ﬁagﬁﬁiﬁ%%/nethoxy-polyethylene gly%%T/EP2°1 /001253
nononet hacryl ate copol yner; 35 urea, sugeéi nal dehyde,

AMPS/ et hoxy- pol yet hyl ene gl ycol nononet hacryl ate copol yner;

urea,glyoxalAANES/nethoxg}$@&yB{hylengg@mﬁq S?QQQﬁgq@%grrlaEﬁ ?lycol

copolyner; - 43 - urea oxylic acid, met hoxy- pol yet hyT ene

gl ycol rmonomS MR 633%%5%I§§?P§Ymer' urea, glutaraldehyde

AMPS/ et hoxy-psayet hygnexbl imnoaerylat e cord/pakie tiyQane glycol

succi nal dehyde, 2 %§§H%%%-%%%ﬁﬁ Eene nonoacryl ate copol yner;
met ho y-pol yethyFen

urea, gl yoxal , A € ‘nonoacryl ate copol yner; 10
urea, glyexylic acid, AMPS/ nethoxy-pol yet hyl ene nonoacryl ate

Copol Ymer | 15l et hel S e GaRede, APy ey et e ¢ V4T ol
monoacrylate copoclymer;
urea, succinaldehyde, AMPS/polyethylene glycol
monoacrylate copolymer;
10 urea, glyoxal, AMPS/polyethylene glycol monoacrylate
copolymer;
urea, glyoxylic acid, AMPS/polyethylene glycol
monoacrylate copeolymer;

15 urea, glutaraldehyde, AMPS/polypropylene glycol
monomethacrylate copolymer;
urea, succihaldehyde, AMPS/polypropylene glycol
monomethacrylate copolymer;
urea, glyoxal, AMPS/polypropylene glycol
20 monomethacrylate copolymer;
urea, glyvoxyliic acid, AMPS/polypropylene glycol
monomethacrylate copolymer;

urea, glutaraldehyde, AMPS/polypropylene glycol
25 mwonoacrylate copolymer;
urea, succinaldehyde, AMPS/polypropylene glycol
monoacrylate copoclymer;
urea, glyoxal, BAMPS/polypropylene glycol monocacrylate
copolymer;
30  urea, glyoxylic acid, AMPS/polypropylene glycol
monoacrylate copolymer;

urea, glutaraldehyde, AMPS/methoxy-polyethylene glycol
monowmethacrylate copolymer;

35 urea, succinaldehyde, AMPS/methoxy-polyethylene glveol
monomethacrylate copolymer;
urea, glyoxal, AMPS/methoxy-polyethylene glyeol
monomethacrylate copolymer;



met hacryl ate copol ynmer; nel am ne, gl yoxal , AMPS/ hydr oxyet hyl
nmet hacryl ate copol yner; nelam ne, gl yoxylic 20 nethacryl ate

copol yner; | am ar al dehyde, copol yner; |_am_ne,
sugciﬁaldehy e,gg%fg%%%%é%er; mel am ne, gl yoxal , cggﬁﬁgﬁgﬁPlﬁéPaﬁFﬁé,
gl yoxylic acid, copolyner; 30 - 43 -

mel am ne, gl ut ar al dehyde, AMPS/ hydr oxypr opyl net hacryl ate copol yner;

mel am ne, suceraal dehydeyAVRS/dryidi ox3pPS Pyt t hekhapo Y atiey copol yiseo135

mel am ne, gl ygxa m8€ﬁg%%£%£é§ﬁ%§é§£ e]ppthacrylate copol ymer;

mel am ne, gl yoxyl'1 caci propyl

urea, glutaraldehyde, AMPS/methoxy-polyethylene glycol
5 monoacrylate copolymer;
urea, succinaldehyde, AMPS/methoxy-polyethylene glycol
menoacrylate copolymer;
urea, glyoxal, AMPS/methoxy-polyethylene glycol
monoacrylate copolymer;
10  urea, glyoxylic acid, AMPS/methoxy-polyethylene glycol
monoacrylate copolymer;

melamine, glutaraldehyde, AMPS /hydroxyethyl
methacrylate copolymer;

15 melamine, succinaldehyde, AMPS /hydroxyethyl
methacrylate copolymer;
melamine, glyoxal, AMPS/hydroxyethyl methacrylate
copolymer;
melamine, glyoxylic acid, AMPS/hydroxyethyl

20 methacrylate copolymer;

melamine, glutaraldehyde, AMPS/hydroxyethyl acrylate

copolymer;

melamine, succinaldehyde, AMPS/hydroxyethyl acrylate
25  copolymer;

melamine, glyoxal, AMPS/hydroxyethyl acrylate
copolymer;
melamine, glyoxylic acid, AMPS/hydroxyethyl acrylate
copolymer;

30
melamine, glutaraldehyde, AMPS/hydroxypropyl

methacrylate copolymer;
melamine, succinaldehyde, AMPS/hydroxypropyl
methacrylate copolymer;

35 melamine, glyoxal, AMPS /hydroxypropyl methacrylate
copolymer;
melamine, glyoxylic acid, AMPS/hydroxypropyl
methacrylate copolymer;



nmet hacryl ate copolymer; - 44 - nelam ne, copolyner; nelamne, 5

copol yner;

mel am ne, copol yner; nel am ne, copolyner; 10

| ut ar al dehyde, ' hyde, glyoxal, glyoxylic acrylate acrylate
gcrylate acr%ﬁa?ggizgﬂﬁhgﬁe,glutaraldehyde,ANPS/hy&FH%ﬁ%ﬁ%ﬂl/001253
met hacryl ate copol ymer; mel am ne, succi ngl dehyde, AMPS/ hydr oxybut yl

met hacryl ate copol ynmer; 15 nel am ne, gl yoxal , AMPS/ hydr oxybut yl
nmet hacryl ate copol yner;

10

15

20

25

30

35

melamine, glutaraldehyde, AMPS/hydroxypropyl acrylate
copolymer;
melamine, succinaldehyde, AMPS/hydroxypropyl acrylate
copolymer;
melamine, glyoxal, AMPS/hydroxypropyl acrylate
copolymer;
melamine, glyoxylic acid, AMPS/hydroxypropyl acrylate
copolymer;

melamine, glutaraldehyde, AMPS/hydroxybutyl
methacrylate copolymer;

melamine, succinaldehyde, AMPS/hydroxybutyl
methacrylate copolymer;

melamine, glyoxal, AMPS/hydroxybutyl methacrylate
copolymer;

melamine, glyoxylic acid, AMPS/hydroxybutyl

methacrylate copolymer;

melamine, glutaraldehyde, AMPS/hydroxybutyl acrylate
copolymer;
melamine, succinaldehyde, AMPS/hydroxybutyl acrylate
copolymer;
melamine, glyoxal, AMPS/hydroxybutyl acryvlate
copolymer;
melamine, glyoxylic acid, AMPS/hydroxybutyl acrylate
copolymer;

melamine, glutaraldehyde, AMPS/polyethylene glycol
monomethacrylate copolymer;
melamine, succinaldehyde, AMPS/polyethylene glycol
monomethacrylate copolymer;
melamine, glyoxal, AMPS/polyethylene glycol
monomethacrylate copolymer;
melamine, glyoxylic acid, AMPS/polyethylene glycol
monomethacrylate copolymer;



mel am ne, gl yoxyl i c nmethacryl ate copol yner; 20 nel am ne,
glutaraldehyde copolyner mel am ne, succi nal dehyde, copolyner'

nmel am ne, eg mel am ne, glyoxylic_acid c ner ;
nel ani ne, glu 0&%%9338%@P8/polyethylene 30" nononet i c?@?%f /§0T483
copol yner; nelanlne succi nal dehyde, AMPSLgoLyet hyl ene nononet hacryl at e
copol ynmer; nel am ne, gl yoxal , AMPS/ pol yet hyl ene nononet hacryl at e

copol yner ; 35mdehambne gﬁm@&yhﬂdeﬁqaéulANE@PQ@?MB&@M%%Dﬁn%'yc@iycol
nononethacryl ate ¢ - nmel am ne, gl ut aral dehyde
nonoacr yl at e copo Z&@F%engpgﬁlﬁge§Uc0|naldehyd nonoacr yl at e

copol yner; melamine, succinaldehyde, AMPS/polyethylene giycol
monoacrylate copolymer;

5 melamine, glyoxal, AMPS /polyethylene glycol
monocacrylate copolymer;

melamine, glyoxylic acid, AMPS/polyethylene glycol
monoacrylate copolymer;

10 melamine, giutaraldehyde, AMPS/polypropylene glycol
monomethacrylate copolymer;
melamine, succinaldehyde, AMPS/polypropylene glycol
monomethacrylate copolymer;
melamine, glyoxal, AMPS/polypropylene glycol
15 monomethacrylate copolymer;
melamine, glyoxylic acid, AMPS/polypropylene glycol
monomethacrylate copolymer;

melamine, glutaraldehyde, AMPS/polypropylene glycol
20 monoacrylate copolymer;
melamine, succinaldehyde, AMPS/polypropylene glycol
monoacrylate copolymer;
melamine, glyoxal, AMPS /polypropylene glyvecol
monoacrylate copolymer;
25 melamine, glyoxylic acid, AMPS/polypropylene glycol
monocacrylate copolymer; ‘

melamine, glutaraldehyde, AMPS/methoxy-polyethylene
glycol monomethacrylate copolymer;
30 melamine, succinaldehyde, AMPS/methoxy-polyethylene
glycol monomethacrylate copolymer;
melamine, giyoxal, AMPS /methoxy-polyethylene glycol
monomethacrylate copolymer;
melamine, glyoxylic acid, AMPS/methoxy-polyethylene
35 glycol monomethacrylate copolymer;

melamine, glutaraldehyde, AMPS/methoxy-polyethylene
glycol meonocacrylate copolymer;



5 nel am ne, gl yoxal , nonoacryl ate copol yner; nelam ne, glyoxylic acid,
nonoacryl ate copolynmer; 10 nmel am ne, gl utaral dehyde,

AMPS/ pol ypr opyl hacryl ate copol yner; nelamn

succi nal dehy%é %ﬁﬁﬁ’gﬁggg‘gbropyl ene nononet hacryl at @%%5%?%4001253
nel am ne, gl yoxal , AWPS/ pol ypropyl ene 15 gpnonet hacryl ate copol ymer;
mel am ne, gl yoxylic acid, AMPS/ pol ypropyl ene nononet hacryl at e

copol yner; mellamine, gl lﬁtﬁ:’cailr&a_laédgrl LEAL “Qiﬂ@@@l )’rﬁ(é@&c%cﬁ% y%@{ylelne
mel am ne, sucgi nal dehyde, noacryl ate copol yner; nel am ne, gl yoxal,
monoacr yl at e Zc6po ngﬁ?afg%lg‘gmc BC gI'yxyl i ¢ acid nonoacryl ate

copol yrmer; mellamine, gl uyayatalehy daMABPSETRORYX YoROkydiNyhene §lyesl

h : '
Tonomet acry%&‘%aggﬁ35¥gerﬁ5§?’g¥f“ﬁ5ky- pol yet hyl ene gl ycol

mel am ne, succi nal d e, Al _ )
nononet haer yFgléndagoel yrakyoxel ke necigdl yox@liPS/methoxy-polyethylene

AVPS/ et hoxy -ael-yet hxheaerghweel -ppaegrihacryl ate copol ymer;
nel am ne, gl %?yl I c acid, § MPS/ rre?%oxg?lpol yet hyl ene 35 gl ycol
nononet hacryl ate copol yner;

Likewise suitable £for the microcapsules of the

invention are combinations wherein the aforementioned
10 components a) and b) are present and AMPP instead of
AMPS is present as component <c¢). Of these, the

following AMPP combinations are particularly preferred:

resorcinol, glutaraldehyde, AMPP/polyethylene glycol
15 monomethacrylate copolymer;
resorcinol, succinaldehyde, AMPP/polyethylene glycol
monomethacrylate copolymer;
resorcinel, glyoxal, AMPP/polyethylene glycol
monomethacrylate copolymer;
20 resorcinol, glyoxylic acid, AMPP/polyethylene glycol
monomethacrylate copolymer;

resorcinol, glutaraldehyde, AMPP/polyethylene glycol
monoacrylate copolymer;
25 resorcinol, succinaldehyde, AMPP/polyethylene glycol
monoacrylate copolymer;
resorcinol, glyoxal, AMPP/polyethylene glycol
monoacrylate copolymer;
resorcinol, glyoxylic acid, AMPP/polyethylene glycol
30 monoacrylate copolymer;

resorcinol, glutaraldehyde, AMPP/polypropylene glyceol

monomethacrylate copolymer;

resorcinel, succinaldehyde, AMPP/polypropylene glycol
35 monomethacrylate copolymer;

resorcinol, glyoxal, AMPP/polypropylene glycol

monomethacrylate copolymer;



- 46 - mel am ne, succi nal dehyde, AMPS/ net hoxy- pol yet hyl ene gl ycol
nonoacryl ate copol ynmer; nelam ne, glyoxal, AMPS/ net hoxy- pol yethyl ene
gl ycol nonoacryl ate copol yner; 5 nelam ne, glyoxylic acid,
AMPS/ et hoxy -1 3yt %chol monoacryl at e copol?ﬁﬁ/EPEPRé%P§é253
suitable for the mcrocapsul es of the_igwention are conbinations
wherein the aforenenti oned 10 conponents a) and b) are present and

AVPP i nst ead @isMRRAS, PERSeRE 138 COAPQNERivD /p Igﬁ:ﬁﬁ’enteheglycol

fol |l owi ng AMPP combi nati ons ar e particularly preferre
resorcinol , JrAASTHAHRIE A POMBtnyl ene gl ycol 15
nDnonethacryIate copolyner resorci nol, succinaldehyde

AMPP/ pol yet hyl ene n netq%%géi

resor ci nol , gl Yoxal é%ﬁ%i%[xﬁ (ﬁ COI%&@%H%gﬁHEEPFW&FEE glycol
copolynerS 20noresarey ol g qummgmexz aci d, ANPP/ponetherne gl ycol
mononet hacryl gt e ¢ yner L5064 gl d

AVPP/ pol yet hyl ene gl'ycol ﬁ%ﬁ%acry éBpo#%%%?b §§¥}5§%?enﬁolgly001
su00|naIdehyd@ﬂn?@ﬂ¥¥%ﬁﬂ%e@%@¢%¥mﬁgiycoI nonoacryl at e copol yner;

resorci nol, eg@g@inﬁngpoly ¥lgenegl yc pol y
resorcinol, I|c aci d, %NgPlpo yeth%#gggﬂg?§%¥5ﬁgge%§noacgﬁ&C01
copol yrmer; re@%?% oyl aEWU?%?%fﬂE%Qde AVPP/ pol ypr opyl ene gl ycol
WDnonEtha@rylﬂé@of@&ﬁ&lﬂﬂﬂglyoxylJKBSQ&@ﬁnoLAM?@%%@IE&&E%&IE%E glycol
ANPP/ponprop¥O§ %&%COl 35 nfnonethacrylate copol yrmer;

resorcinol, glyoxa Eneglycol nononet hacryl ate

copol yner;

resorcinol, glutaraldehyde, AMPP/methoxy-polyethylene
glycol monomethacrylate copolymer;

15 resorcinol, succinaldehyde, AMPP/methoxy-polyethylene
glycol monomethacrylate copolymer;
resorcinol, glyoxal, AMPP/methoxy-polyethylene glycol

monomethacrylate copolymer;

resorcinol, glyoxylic acid, AMPP/methoxy-polyethylene
20 glycol monomethacrylate copolymer;

resorcinol, glutaraldehyde, AMPP/methoxy-polyethylene

glycol monocacrylate copolymer;

resorcinol, succinaldehyde, AMPP/methoxy-polyethylene
25 glycol monoacrylate copolymer;

resorcinol, glyoxal, AMPP/methoxy-polyethylene glycol

monoacrylate copolymer;

resorcinol, glyoxylic acid, AMPS /methoxypolyethylene
glycol monocacrylate copolymer;

30
phloroglucinol, glutaraldehyde, AMPP/polyethylene
glycol monomethacrylate copolymer;
phloroglucinol, succinaldehyde, AMP?/polyethylene
glycol wmeonomethacrylate copolymer;

35 phloroglucinel, glyoxal, AMPP/polyethylene glyecol

monomethacrylate copolymer;

phloroglucinol, glyoxylic acid, AMPS/polyethylene
glycol monomethacrylate copolymer;



- 47 - resorcinol, glyoxylic acid, AMPP/ polypropyl ene glycol
nononet hacryl ate copol yner; resorcinol, glutaral dehyde,

AMPP/ pol ypr I 5 nnnoacrylate copol yner
su00|naldeh3§% fgﬁkgép épropylene gl ycol nonoacryPgFé%§ngh?§8}253
resorcinol, gl yoxal , AMPP/ pol ypr opyl eneglagcol nonoacryl ate copol yner;

10 resorcinol, glyoxylic aci d, AMPP/ pol ypropyl ene gl ycol nonoacryl ate
copol yner; resorcinol, glutaral dehyde, AMPP/ net hoxy- polyethylene

| ycol nono ol nol |na deh
ANPP et hoxﬁ“i‘?@%%f%@%ﬁ%%?& VLoPasAnakBRALACTO) . ANEE/ R OB Tene
resorci nol , f @&élmommm¢¥ﬂ%@h©xqommﬂx@¢hylene gl ycol

nonormet hacr Y}bﬁigr@ L YHET ; su&@§ﬂéﬂi@ﬂ ged! yoxwp%/ggFgethylene
AMPP/ et hox hyl'ene 20 gl ycol nononethacryl ate co

y-
resorcindl , fﬁ?%}amﬂ%ﬂﬁﬁéyl%wp PRR-HIRGE pol yet hyl ene gl yco

monoacr yl at epED@@cbg‘ITﬁdilnol rgsobghnol . swee/pahdebndeene  glycol
AMPP/ net hoxy- $ §eth Iene 25 ﬂgﬁcol nnnoacrylate copol yner;
resorci nol , GryBXafrY T averF R h6%S: pol yet hyl ene gl ycol monoacryl at e

copol yner; resbeceablhcigbyoxyl gtyarytic AVPSLHE: hox ppmisyeichyleems ]l ene
gl ycol nonoa e
phloroglucmgii%?i %?%?%éﬁggétimg$9o%X§e¥hyIene gl ycol

nmononet Rdécryl at e copol yner;

ph|0r09|UCin?hléﬂéﬁlﬁ@iﬂ@byde RMRR Dol ygtitydene g@ﬂ%@/polypropylene
nmononet hacry ate copol yner
glycol monomethacrylate copolymer;

phloroglucinoi, succinaldehyde, AMPP/polypropylene
glycol moncmethacrylate copolymer;

15 phloroglucinol, glyoxal, AMPP/polypropylene glycol
monomethacrylate copolymer; ,
phloroglucinol, glyvoxylic acid, -AMPP/polypropylene
glycol monomethacrylate copolymer;

20 phloroglucinol, glutaraldehyde, AMPP/polypropylene
glycol monoacrylate copolymer;
phloroglucinol, succinaldehyde, AMPP/polypropylene
glycol monoacrylate copolymer;
phloroglucinct, glyoxal, AMPP/polypropylene glycol
25 monoacrylate copolymer;
phloroglucineol, glyoxylic acid, AMPP/polypropylene
glycol monocacrylate copolymer;

phloroglucinol, glutaraldehyde, AMPP/methoxy-
30 polyethylene glycol monomethacrylate copolymer;
rhloroglucinoel, succinaldehyde, AMPP/methoxy-
polyethylene glycol monomethacrylate copolymer;
phloroglucinol, glyoxal, AMPP/methoxy-polyethylene
glycol monomethacrylate copolymer;
35 phloroglucinol, glyoxylic acid, AMPP/methoxy-

polyethylene glycol monomethacrylate copolymer;



35 phloroglucinol,glyoxal,ANPP/po!yetherneegcoI nononet hacryl ate
copol yner; phl orogl uci nol , egoxyI|caC|d,ANPS/ponetherne gl ycol
nononet hacryl at e copol yne - 48 -

phloroglu0|noWOgPQ@é{élléﬁ9de AVPP/ pol yet hyl ene gly@@TﬂEwm@aQUmMngg
copol ymer; phl orogl uci nol, succi nal dehyde Sﬁl\/PP/ponetherne gl ycol
nonoacryl ate copol yner;

hl or ogl uci no /polyeth ne nonoacryl a )
Eopolyger #%?éé C|n£ﬁgg[yoxyllgac? %késﬁﬁgﬁyethyle%¥%ﬁ@ﬂﬁﬂh0xy
nnnoacrylate E@bﬁ@?hﬁlengoglycol monoacrylate copolymer;

phl or ogl uci nobh%%gméﬂﬁsyde AMPPLRRLYRLIRYLERE 9! YOO nyvpp /methoxy-
nononet hacryl a

t
phloroglu0|noP°§¥ ﬁﬁéﬁﬁ%h?H%C%&Fm¢%%@95Yb®?$e@@P@lym@¢

”DnOWEthac?y|§h9030@mﬁ¥ﬂﬂbl 15 glyoxal, AMPP/methox P9 %yﬁtﬁylene
phl orogl uci nol 4 xal ANPP/ %pr0£g£ene gl ycol nonomnet hac

copol yner; ?ogog u@?ﬂ8ﬁcr§ yFPRCaEaE 7 ANPP/ponproperne gl yco
nononethacrylahéorogbhymnol, glyoxylic acid,

AMPP/methoxypolyethylene glycol monoacrylate copolymer.

10 Also suitable for the microcapsules of the invention
are combinations with two or more components a), more
particularly the abovementioned combinations in which
component a) is replaced by a combination of fwo or
more compounds a), preferably by two amines al) or by

15 two aromatic or heteroaromatic compounds a2). Also
suitable are the aforementioned combinations in which
component a) consists of a combination of components
al) and a2). Examples of such combinations with more
than one component a) are given below:

20
phloroglucinol/melamine, glutaraldehyde, AMPS/methoxy-
polyethylene glycol monocacrylate copolymer;

resorcinol/melamine, glutaraldehyde, AMPS/methoxy-
25 polyethylene glycol monoacrylate copolymer;

urea/melamine, glutaraldehyde, AMPS/methoxy -
polyethylene glycol monocacrylate copolymer;

30 urea/melamine, glutaraldehyde, AMPP/methoxy-
polyethylene glycol monoacrylate copolymer.

The invention also encompasses physical mixtures of
different microcapsules, so that, consequently, capsule
35 mixtures based on the aforementioned microcapsule
systems in every possible combination are encompagsed.

The properties in this case may be adjusted in



20 phl or ogl uci nol , gl ut ar al dehyde, AMPP/ pol ypr opyl ene gl ycol
nonoacryl ate copol yner;

phl or ogl uci nol , I,nal dehyde, AMPP/ pol ypr opyl ene gl ycol nonoacryl ate
copol ymer; WO gﬁﬁié}%%?ﬁﬁinol, gl yoxal , ANPP/poIyﬁ%%&ﬂﬂﬁ%ﬁikﬂ%ﬂ%ﬂ5325

monoacryl ate copol ymer; phloroglucinal ,g yoxylic acid,
AMPP/ pol ypr opyl ene gl ycol nonoacryl ate copol ymner;

phl or ogl uci nakcgtatacal debydeeAVPRERBRREXY th38uRal Yekhyene0byceh e

h | at I , . - .
ol o1 01 uci NBEE0CET R GRR9HLS AVPPAERHER I EHRG eF Ry €ne gl yco

nononet hacryl ate copol yner;

ooty Rk i APPOIE! N0t PRIXELY! 82° fdf8apsules s 2
phl or ogl tci nePmginakybncaci dfAMPP/ mechoxppspdkyet hyl ehe gl yedlamine,

mononet hacryLat e, coPaLyiBE; vt - PEM63FPHD i '
phloroglucingl,g?uta?%lgghyde,ANPP/%%?hoxy- 0 ye?h§Feﬁ5‘§Bﬁ§ﬁsules

nonoacr yl at eC&opbilpReal ushnerogl it irsta lslrdideal dalide, ANPP/HRMSBEHD
pol yet hyl eneigl yeeboreneas! ylrake LSERQYIIMETRIGE 55:95 to 95:5, it being
phl or ogl uci nol glﬁgxal, NPP/nEtho§y-pohyethylene gl.ycol nonoacryl ate
copol yner; poksible or the roperties to - PBe adjusted’ in
10 accordance with requirements - in the case of fragrance

0il as core material, a higher storage stability or a

fragrance release (boost) with long-term stability.

In one embodiment of the invention it is additiomally

15 possible to use one or more agents containing silicon
dioxide, such as amorphous hydrophobic silica gel, for
producing the microcapsules of the invention. These
agents are suitable wmore particularly for the
aftertreatment of the surface of the microcapsules, for

20 the purpose, for example, of reducing the agglomeration
tendency.

In one embodiment of the invention, the microcapsules
of the invention can also be aftertreated using one or
25 more nitrogen-containing or oxygen-containing agents.
Examples of suitable oxygen-containing agents are, more

particularly, resorcinol and phloroglucinol.

Among the nitrogen-containing agents it is preferred to
30 employ heterocyclic compounds having at least . one
nitrogen atom as heteroatom, adjacent either to an
amino-substituted carbon atom or to a carbonyl group,
such as, for example, pyridazine, pyrimidine, pyrazine,
pyrrolidone, aminopyridine, and compounds derived
35 therefrom. Advantageous compounds of this generic kind
are aminotriazines and compounds derived therefrom.
Suitable aminotriazines are in principlie all

aminotriazines, such as, for example, wmelamine, 2,5-



phl or ogl uci n

ol , gl yoxylicacid, AMPP/ nmet hoxypol yet hyl ene gl ycol

nonoacryl ate copolynmer. 10 Also suitable for the m crocapsul es of the

onoacy ymer. 10 Also s ,
par 1 cul ar |y R hE SHOVEAEAT i oned conbi nati ons i whiteh EBABBAGADIZF, <

repl aced by

a conbination of two or mors conpounds a), preferably by

two amnes al) or by 15 two aromatic or heteroaromati c conpounds a2).

Al so suitab
a) consists

such conbi nati ons w

phl or ogl uci n

gl ycol nonoagiy|ah&i £APQLYMEr \irea and its deriv?tiv
resor ci nal / nel am ne, gl ut ar al dehyde, AMPS/ net hoxy- 25 poly

diamenoteiai onenent i onedosohbiunatii ons i andhi ch caiperdrt

Shidocombinallon ahconpanants, al @rzggr%%) - Exanpl es, of,
nor e than one conponent "ay are given bel'ow™ 20
SPTReNRGRT ne, AJln ar akdenfdesomNPS/ are hoxypotayeitded enaend

s a
etﬁyfenean

gl ycol nﬁhoagyyya%%a%%%oﬁyﬁ%r?ompounds derived therefrém. Examples

ureal/ mel am n
nonoacryl ate
pol yet hyl ene
enconpasses

efgl utaraldehyde, pVPooNREBaXY- pokyet hyl eng- gl yedample,

, copol fﬁé' 30 urea/ nel am ne gl t ar.al ehﬁge,A P/nethoEy-
Tt REP HOARF y PR COPBYYMET . Oftfd Vo enfF ot 5PBo Suc
physhyabnmbihyur efoof dEfdgrlent mvkoseapsekesatsoethatare

consequentlypa§§Q§Hi§r§§ ”Lé&&k@ég?%ﬁgg O%€&Q§cﬁﬁg&ﬁnenQd%Q%%ﬁgg&&S

m cr ocapsul e
The propgérti
with require
their m xing
is a5 conbi

Systens In’ every pos &' cofbi nati on-are énconpa
@sona t hFbegase maypbenddj usezed inallaBfoinaccendancets
ABOLSacihEgudh hhgonat gher9byutihe i Xe%d@fa%%%%‘%%ﬁ‘él es ghd

rati o. An exangle of one such mXture o ocapsul es
hALABHIBT L nd cPobhpREIR: OFChANERE hea | LEar d¢ HETRgEves -

AMPS, and PEM63PHD with m crocapsul es of phl orogl uci nol,

gl ut ar al dehy

5:95 to 95:5
15

20

25

30

35

9%3 Qggs nd PENBBPHB i,n %roporti_ons1 ffr ex qgge, ?{

SRt ?%b?po%??bl&mp PSERESr oBRTEL e ?E Be é%i t e
aftertreatment represents a ‘“pure” aftertreatment of
the surface, in order to arrive at this preferred
embodiment of the microcapsules of the invention. In
other words, in this preferred embodiment, the
nitrogen-containing, oxygen-containing or gilicon-
containing agent used is not uniformly involved in the
construction of the entire capsule wall, but is instead
concentrated predominantly on to the outer surface of
the capsule walls. The compounds used for
aftertreatment are employed preferably in the form of

slurries.

The present invention additionally provides
microcapsule dispersions which comprise one or more of

the microcapsules of the invention.

The present invention further provides for the use of
at least one amine al) for reaction in accordance with
the invention, and/oxr of at 1least one aromatic or
hetercaromatic compound such as an aromatic alcohol (oxr
derivative therecf, more particularly ether thereof)
az2), for reaction with an aldehydic component b) for
reaction in accordance with the invention, to form the

capsule walls of microcapsuies. The free alcohol or



. 10 accordance with requirenents - in the case of fragrance oil as
core material, a higher storage stability or a fragrance rel ease

boost) with_|ong- bility. In one enbodi nent of the invention
i(t is ;ddi tighagg#zggbgégi ble to use one or nore &G ES2FH/ANiZRP

silicon dioxide, such as anorphous hydrgphobic silica gel, for
produci ng the m crocapsul es of the invention. These agents are

sui tabl e nor ethart taukabkynkee hhe afker beeat-arahofint ke eSyhHace of
t he m crocapsul gs fo t20 t he %urﬁgoae, for exanple, of reducing the
aggl oner at i ofi*t Hﬁdgnc;. MR BRE-ERHEHi A8t USE fRe SORPERERGS, W the
m cr ocapsul esnwéntheni nuenpirowvidan absoabéchiterfreat ad d15digp A Or
25 nmore nitr - cont ai nimAg gen- cont ai Ni ents.. Exanpl es  of
sui tabl e oxyggﬁgg%%f alghnlg%g %%jr‘f% )s%aroe%, ﬁ%?%a%%%%%lﬁ?Yy?er 5‘5&’%} ot
and phl orfogl BbFnoFeadmbry thiscthine ogarneantldiyni hgsagevhsni t0i®5% by
preferred t0y395RRD! O heharagy oldds conpURde RaunG, a1 £aSL0N8 o,
ni trogen atom as het éroatom _adjacent _either to arm am no- substi tuted
carbon at om 6~SEo P& by FLEr SFraddc Mg uer axanplEegpiaddsiae,
pyrim di ne, pyragkagplpyrrolidone, am nopyridine, and conpounds
derived 35 therefrom Advantageous conpounds of this generic kind are
am notriazi nes and conpounds derived therefrom Suitable

am not rikxi n€searprésept i noiydetiadd dm nbbskedzi nes, Buethas, dject
exanpl e, mnel am 2,.6- _ - - . di am not i azi ne, subst.i t ut edanddi neric
ani not ri azi n@ggzggﬁd r%gxtaurﬁéegtll})?dep%&edp¥églrhc% H%SE%SO%SEH’&S‘P% §§ °F
advant ageousmafscgabguspded sprgdsions of the invention, in which at
di cyandi am decyseaandit sdgnivat ivesyand 5 gl e 1gnd gg@%n_c!-s
derived ther e?r om Exanpl es:L of saui ?gbl eapyr ol do%%g are, for -
exanpl e, i m B8FBPPBANOHECAN® cofBoumENel ¢ ved adherlef r ot beeft awne

hydantoi1g faldexgapteconpesenderinMatl toss g€ Pastt CUld" kY atoms per
advant ageous; Eartgcul arly .ad\égnt ageous 10 ng .t hese
conpoundsar e8P RSN 8RE ihs C4Er PrEEFvEs. Ats & thar@ttulong yropolymer
advant ageous@heéchr iammo-sk 3, Gatts aniftneare| antdpey aMbo tSnd one or
derivatives. sho i zed particularly that_ the 15
aftertreat nezr?tbkreepr gljns%%}?gacg%%?ée" aftertreat ner?%gtéfm??'iéiysur?%ce,tl?%
order to arrp¥esgncehicf prief éppetd emsodivtesitate t he e rotemsil lest cod
the invesdioncok ohhEE YL AS, 4t RicgurRlerned epbodigrnt. L€ che
ni t r ogen- cont ai ni ng, oxygen-contai ning or silicon-

curing of the capsules takes place by later temperature

increase. In this case it is particularly preferred for
the pH to be raised in the course of the method, more

particularly prior to curing.

25
Preferably, in the method of the invention, first of
all
a) at least one amine al) and/or at least one
aromatic or heterocaromatic compound such as an
30 aromatic alcohol and/or derivative thereof (e.g.,
ester) or ether thereof a2}, and at least one
aldehydic component b), in the presence of at
least . one copolymer c¢) which contains units of
AMPS and/or AMPP and one or more (meth) acrylate
35 monomers, and at least one substance for

encapsulation, are combined at a temperature of 40
to 65°C and at a pH of between 6 and 9, preferably
between 7 and 8.5, and



20 containing agent used is not unifornly involved in the
construction of the entire capsule wall, but is instead concentrated

predom nantly o quter surface of the capsule walls. The
conpounds usé’(ﬁ) 28}']&5%'{1@35%& ment are enpl oyed prefRFBOFRRG]HLAHELF B m

of 25 slurries. Thepresentinventionaddi ggonal | yprovi des m crocapsul e
di spersi ons which conprise one or nore of the mcrocapsul es of the

invention. 3®)The i@rl%sej%r&téﬁq\'{ﬁéﬁﬂé&\ 5ﬁ'éﬁheétgéo‘@eqlf>§trfﬁ%§1 rghi%ﬁ\lj?ﬁ)t iO%On
at | east one amne_a or _reaction in accordance W :
and/ or of at Ieasg%So @ a‘f‘%‘?raﬂ%c oF BYHONECT CPREHPBUNGE saBR aklan
aromatic al cohol (aefaFadérivatnveHaecaat, &Pr &el%a:rrtdi%gﬂ)la}]fl Yoethesa
t hereof) a2), for Cty o it h al dehydi c _conmpongent , for
reaction in accor(ti-gl%%etg\/vi E)ﬁ\glfﬁga?}rq\}’erl}?te%&éeq (?‘T%orarﬂ et rc g iR &R T%
of m crocapsul es. 9fhe Pirlegcglloshoblor to G2ss etthem t her egfrdeseanmy
al so be present | BekhRchOrm &g aym XbUr &y 1 d ScRLET SEr GG i, |
accordance with the invention to provide % or fral G@ yde-free

m crocapsul es. HoWEFér 1srkdle EAREmMt Srom Poltealdetyate snapb lhe leattezen o
5 the reaction m »tung, sgenerally | ess than g 05% b)t/) vve:jght .
referably less than Q. 01% by, weight, in each case based on the
gverall m xt Jr'e, ggﬁao]p?te%%rgg?i TING  Bkarhite. CARSTRRS pisserprried
inventi o0 i s basedutasbiurtémsesihject ﬂmﬁfﬁ&{?e Oftca ﬁ@t"bOdt%ﬁr:Llooc,
roducing the mc o crocapsul e di spersions o e.
anenti on, in whi %%%gfgﬁ%ggt géngl g(rjn' %g gnd?“E?FeaBéﬁgtlFB'sLaFEY 80°C.

het eroaronmati ¢ conpound such as an aromatic al cohol, at |east one 15

al dehydi c co nel heh lieasy, .t to per_.nol.ecul e, and
in thg pr ese%g ote[hawﬁl %as%%gr??tggpo%fng\r{&\ﬁ%%h (fm(;sfrr_pr%f%teesrlunrﬁ t S
AMPS and/ or ARPPEZARGUSHRe BF RABLE ormethyadmg seatbrioners paogdildmlty

in the mresede€loknat keastieng subsiR08 tho Je &M%Mﬁé%@ﬂeﬁ( Gy €

material), are conbined and.reacted, ‘and the curing, of the capsul es
t akes pl ;ce B‘)}CFSFQPSPgﬁ‘per%%?P%Wh‘&?%asé?f | n™fRi s éR¥enfiops More
particul arl ypprefiended1for ddwe pbvta heprirsetire dde ceshse ah the

met hod, mor ecgacthcubanhy prier 1o, curing, 28 Preferably. in fhe "
met hod of the fnvention, fiTst of all

the skilled person from a persistent oil phase, reduced

20 vyield, and deposition of core material as a condensate

in the filter of the dryer. On the other hand, care

ought to be taken to ensure that the reaction rate is

not too high, since otherwise only a small amount of

wall material surrounds the capsules, and/or excesgsgive

25 free wall wmaterial is present outside the capsules.

This free wall material may then be present in

particles which are larger than the capsules.,

The alkalinity may likewise be important for the

30  quality of microcapsules of the invention. In addition,
the pH influences the tendency for the batch to gel, in
the context of the procedural regime.

In one embodiment of the method of the invention the
35 alkalinity is adjusted using an alkali metal salt,
preferably alkali metal carbonate, more particularly
sodium carbonate. Sodium carbonate is preferred, since

it reduces the risk of gelling. For particular profiles



a)at | east one anmne al) and/or at |east one aromatic or
het er oaromati ¢ conmpound such as an 30 aromatic al cohol and/or
derivative ther ester) or ether thereof a2),, and_at | east
one aldehydiﬁgcgﬁi&éégégéﬁ, in the presence of at P@ﬁ FpgﬁéléBB&P§ﬁer
c) which contains units of AMPS and/ or sAVRP and one or nore
(meth)acrylate 35 nononers, and at | east one substance for
encapsul ati obf areendorkisied at ag tefPekadanpd «of £40 ter R andyatemspH
of between Qwﬁqghgar refe abe bgtweggbi and 8.5, ang. - Sé.- b) %n a
| ater nethod st&p, 2ar RoCedperatare %5F°46 t'9 63€, 2T he pHFE Uy uStEd
to between 2agwelodd, spilefepabl yof ialkdki castadt rfesar auaiol , gtoup®dr e
than 9, pref blLy t n i e S
phlorogluciﬁ%f&tg f@iswﬁﬁaﬁ%E?O%?gf§%§€f§ %gt%@%n%%égﬁ%uﬁ? aha "R the
case of el dprhelanthukeaswhtalpberange from2 to 7, preferably
between 3 and 6, c¢) and later the curing of the capsules is carried
10out by tenperature increase to 40C to 110C, preferably 70C to 90C,
nor e particgf%rF SgFENFRoUyh the BefBetle®ipdriretByenbionet 8Ei e
rate, tenperiatgienipdl andibe sEheribg $ﬁeeﬂoatstéﬁp@$$i6Eeth@ Laine
¢

i nfluence the_yield_and alit f the.mcrqcapsul.e r mcrocapsul e
hispgrsions %?gkﬂﬁ Fﬁ?@ﬁ?ﬁ&h!a¥%§59%aw?l uﬁ%F?S?E 8§Y36 ht

t enper atlir e sRyrresal faynbeheacapsdl eunal Enbetnighl esse mher \wtdus.ing
This is evid o] e..skihhed persan 0 ersi st.ent, _qQil e,
reduced 20 y?g%%é %%% %épgépt?gn%géacggg’;g?ggiEérgé%glgggaéﬁggﬁetfh
the filter ofVPRerBRyelo Ghst Heessiliemehamirtwes elbught thenb@asakén et o
ensure that thezpgagki ARt oo @@@oid}%fwmcﬁl RERpPE HEEW,SE Nl a
smal | amount _of wal | Vaterlal surrounds the capsul es, and/or
excessive 252 F8e GAFY Ofat SMPA i3 Pr eFet Bt sSFEESt helmepe Rey1lats s
free walls nebhenbabrspy Ehen behoresemktbhcpar ti€l epeWhicglr i laeger
than the capsules. .The alkalinity .may |ikew se be ,inportant for the
50 qual sty of ThEEFORNEs ATEoh! FhE A ERLTORUIAT ddTRE G oheste
i nfluences the tendegcyther relieingt obf t chgelglkal irhetconhexhodf sthe
procedural regi mes odi t s d i nyenti Qn
t he 35 al kal iﬁﬂl Pimlesnsaigj us%g% %?fgﬁg al%f alflﬂgf'lgg%?al %f?g{ p?a%r\ésgfla%ey
al kal i met al 388Pbé&®at e’ ¢ hoFRn pafPireu @b ssddithy caf Hdnae 458550 iapm,

car bonatxg iseg§@&§glgg,4§bacgpht reduces the risk of gelling. For
particul ar profiles

% gomponent,

The stirring speed increased in this way is preferably
maintained until the wviscosity wvalues of the mixture
fall, the stirring speed being lowered after the onset

25 of a viscosity decrease, preferably to 500 to 2500 xpm,
more preferably to 1000 to 2000 rpm. An earlier
lowering of the stirring speed may lead likewise to the
unwanted gelling of the batch.

30 Preferably, after the beginning of the described
decrease in wviscosity, stirring is continued for at
least 20 minutes, more particularly between 30 and
180 minutes, preferably at a stirring speed of 1000 to
2000 rpm and at a temperature of 40 to €5°C, before, in

35 step c¢) of the method, the capsules are cured by
temperature increase. This phase, after the beginning
of the described viscosity decrease and before the

curing of the capsules, is also referred to in the



- - b4 - of requirenents, as for exanple for capsule systens which are
particularly stable in an acidic nmedium the aqueous sol utions of

al kali netal g.f L oups 1 and 2 of the Periaqgi I f

El ement s areﬁﬁnégf%?%%g%?%ularly suitable. In the g%ﬁ?@%?%&ﬁ/gﬁ&Egg
nmet hod of the invention, at the beginnigg of the reaction (nethod
step a)) of the am ne and/or aromatic al cohol with the al dehydic
conponent, l1Pprsséenti hgvemyibe earthedrest, phaswhi Checasett b@askl takng
speed can be, /0 e i cul ar 0Q.to Q m. To
t he resultingéngﬁ%gté?g?e%gg%ﬁggkpgggé%lggtgéﬁ%ﬁé% 5%5%%%85H%t10n
copol ymer whPéhsebhprisaslunisteabde ANMRS UHed/wrllPP andobheromwomgise
(meth)acrylate 15 sRNORR ScadBd1 LNG/aalst 3RER [ Oube; EICAPS Ukad ¢
Preferabg, | ater, and in particular inmediately bejfore or during tyhe
rai si ng t hBah| Rarenteyeridt nBa $PRPeh)SSEARSEtirring speed is

i ncreased, and may then be 3000 to 5000 rpm nore particularly 3500

to 4500 0 i al |y 4000 The stirri di '
Lhi s way |5 BrEt PABFyCRRERI APl unt P { REAORS | 7 aFal B ToF AP

m xture fall fotrheldehydenfrspeedThey ngcdowdsed mfdersddie ansetst2hlef
a viscosity pr 0 2 r [e efera
f0 1000 to 20007 B hn e 1T e ToMer i ig 3t TR sParePRS <babdFmy o
lead |i K séors ahdrunwineedigevbbhg pPwdhs. batch. 30 Preferably,
after the beginning of the described decrease in viscosity, stirring
is continued for at |east 20 mnutes, npore particularly between 30
and 180 ni nuf'88, "BrEPSPREIY et "RYstRS r9hgeR peedhorgsoed thy BOUIPA

and at a tenpedatiferfh#Al ¢ 0nB2Cribekorewitn InsRR,C) 10§uthe and
met hod, the capsul es are cured by tenperature increase. This phase,
after the beSPﬁﬁEnEHBF fHE"Hescri bed viscosity decrease and before
the curixg of the capsules, is also referred to in the

The present invention further provides for the use of
microcapsules or microcapsule dispersions of the
invention for the controlled release of core materials,
which may be hydrophilic (e.g., flavors) or
20  hydrophobic. The core materials are, for example,
active ingredients, preferably selected from the group
of the fragrances and flavors, pesticides, herbicides,
lubricants, glidants (e.g., fluorinated hydrocarbons),
insecticides, active antimicrobial ingredients, active

25 pharmaceutical ingredients, active cosmetic ingredients

(e.g., for shampoec), latent heat storage materials
(e.g., waxesg), catalysts (e.g., organic carbonates),
gself-healing agents (e.g., norbornene,

dicyclopentadiene), coating systems such as wvarnishes
30 {e.g., fragrance varnishes) , colors (e.g., for
carbonless copy systems) , hydrophobic waxes,

hydrophobic ene components or hydrophobic solvents.

Also provided by the present invention are products
35 which comprise microcapsules or microcapsule
digpersions of the invention, and whose use lies
preferably in an area of application selected from the

fields of coatings, such as carbonless copy systems,



- - 55 - present invention as the rest phase. The rest phase nay be
used preferably in order to achieve the preformation of sufficiently

stabl e capsug #%élﬁo%ﬁaother words, to forn1theE&g?§§%§&£§$hgﬁg§r1

sufficient stabi at core material no | onge

m crocapsul es of the invention are prefsgably fornmal dehyde-free. They
can be processed as stable core/shell mcrocapsules fromthe aqueous

slurry to 10ctarima dng, ifipeeghbhonabl efppagders Thd mecuadapsfeas uray

be given a chasge,gf hdegggﬁggﬁm%qqlgxproph&i%gos %ﬁié@s’ mﬁ%@int

gaseous, liquid, and soli tances.” 15 The e rAventio
further provi@esnPspIyhesusk ofisnmi préBhpstleasifectmirer ocapseiteuction

di spersions ghehbeatBventsoncior thepontdpl] ed Joleasgof cae  op
material s, which ggé@ée hydrophilic (e.g.,” flavors) or 2

hydr opholsi c. 1HH#E® m&tteriad s A RS oferi@hpFél laggi vompRgiddioast s,
preferably sebkEtrdalinm t heygteup, of thembtageancepramdrhibayors.for
pesti ci des, rbicides, |luybricants, gl dant e.q., fluorjnated

hydr ocar bohs??égjﬁéﬁg?i ciua‘gs, %g%\ﬁ”?/e og‘njﬁ i éﬁ@g'?“&}%x'ngrp&ﬁé&ﬁaiﬁyacﬁsve
25 phar naceuvébatieagfedi entdveachgveddesnst i aedngnadicenhao(ecs.,, af<or
shanpoo), |atgpt he t g ' o . catal.yst

(e.g., organic cgrbgﬁégeg?? g%??%ﬁéégkﬁéggégﬁt8%?§§%L?e%oFﬁé¥%§§ePy
di cycl opént aaferiefraperithgrsysuensagulf . asuehr pissieds nitroglycerol,

30(e. g., fragrapcevarhsies)  COAMI&Sifly, fOlcleaning, disinfecting,
dr.ophobi_cwaxes, hydrophobi c ene conponents

car bonl essco ste ) ,

or hydrophobggﬁé%FVgibsg%ﬁﬁé Ipr 6V PBEdSHYPERESPPBs e RS HFEREIGR tarad
products 35 phanhscoppetseabler agagsubesi@e, Mpe®capsidl, € 1GisSRAIH GRS
of the inven&]i:olgé gng. hose use lies refeéagtﬁ in an area of
appl i cation sel 6ct8d“trom Phe“FTerdsdrceBat?hys, such as carbonl ess
copy systeens, - 56 - coating and inpregnation of papers and security

feature coattpg, gat.al J4dd edem c p echnol ogy _such
as pai nt nanufacture,c%%%2{¥%%tggnt%ﬁ%n%gggéﬁgagn?% t%@hh%?%gy,:§ér
preferably ag¥@mPbe; n§pedrertusingayerpashag, denchl afi floimdragrance

conposi ti onsvasgl bnbeal kpg s¥ahemE, GASMBLKCSe RLELELAR! YafQhbiy in
fragrance and fl avor 0|Is,wph2@nacy, preferabl¥_as.veh|cles_for_

active ingretfERfs, “hreditGt t S6AR6F 09yt asreeslinbimie fidteime size,
encapsulzat i onhefrspedilestrbikhess bgpnd0 nerfOid aRsAk Eher srsiich13s N@

such as of n&égﬁggé%eEﬁ%,Béorigégg£+§%élaundering, cl eani ng,

di si nfecting, rve oh i ng, suppressi on, the treatnment of
pl ants, preferably as fungicide, pesticide, insecticide or herbicide,

Or COrrosionogoNtfQlount  of  the high chemical and physical
resistance, they are suitable as stable core/shell

25 capsule systems, including for use in aggressive media.

Hence it 1is possible to produce fragrance varnishes

which can be applied via conventional doctor-blade

systems in the coat thicknesses known in the printing

industry, without a notable proportion of the capsules

30 being destroyed.

The microcapsules generally have an average diameter of
1-1000 pm. In the context of the present invention, the
term “microcapsule” also encompasses nanocapsules,
35 i.e., capsules having an average diameter < 1 pum. The
capsules preferably have an average diameter of 0.1 to

100 pm. The wall thickness is adjustable and may be



15 The m crocapsul es of the invention can be used, for exanple, for
produci ng varni shes, such as for fragrance varni shes, for exanple,

and can be eRp Yef/Ypeigply | n terns of their deghes 8bao11/0p1253

crosslinking, therr'srze, 20 their wall thickness sur inish,
and also in terns of the core materi a .570r account of the high

chem cal and physical resistance, they are suitable as stable

core/ shell 26.c¢capstb ensystenss prcitidudgriigr, uSeri rexagyrlkssi Ve Inedia.
Hence it is pgsgible to produce fragrance varni shes which can be
applied via conventional doctor-blade systens in the coat thicknesses
known in the printing industry, w thout a notable proportion of the

capsul es 30 ReLng fHrskimaked ¢ TREM GFQGARSIHEScgenR18ld YsPR¥Le@N in
average diameter of 1-1000 pm, Ln the context of the present

i nventi of, tRBPEEr WOTATr BEEHIGLET aVRb“BnHpRSSesSHEREERPs it e§£°TS5
i.e., capsul@stbavabg arhéyer agelild ardilesrss 1 iy Ther<capsil esrerage
preferably have ap averag ia of 0.1 to 100 p The wa
Phf chnoss i s HAAFAERRnIE SR hay M0 = 5ypfefCpibiph Barigl 300 ana
parti cu! ar | y&oﬂonmexan‘phey Oudy t A prablay sdaqoosrsirbi@si;sar_tdm gsolid
producti on ob,aalld SRALERL1LE1 A Naln VBE ISR Hif! BReMUERANAY
surround a cofe fa erial. ese solid spheres may have an average
di anet erl®f Berorrséochng(pheser aplydbepheras300 and 400 nn). They
may preferably be nonodi sperse solid spheres. Phloroglucinol can be
used in one enbodi nent 10 for praoducing, these, solid spheres. The
solid spheredhgf §He G b THhH Ry T TSR BeEndarf orSSoRer &
means in, fogtexdaphe, ofedigiadrdlechieimegy ibe. 9forasedamsl ¢ pr atddigal
solution in par icle . . . . .
echnology (e.g., as a calibrating solution in particle
15 sizers or erythrocyte counters), or may be utilized as
an abrasive ingredient in abrasives, for decorative
effects or as spacers for printable warnishes with

pressure-gensitive particles.

20 The microcapsules of the invention can be used in the
form of agueous dispersions as impregnating resins in
the wood/material segment, and are sultable wmore
particularly as i1mpregnating resins with additiomnal
functions such as catalytic effects, color effects,

25 thermochromic effects or security effects for

decorative coating systems.

The present invention is elucidated below by a number
of working examples, which are purely illustrative in

30 nature and do not restrict the invention in any way:

Example 1: Preparation of copolymers

a) AMPS-hydroxybutyl acrylate

For the 1500 g batch, 8921 g of demineralized water are
35 introduced together with 585 g of AMPS (50% agueous

golution) and 7.5 g of 4-hydroxybutyl acrylate (HBA)

into the reactor and placed under an inert gas

atmosphere. The reaction mixture is heated to 75°C with



. 15 sizers or erythrocyte counters), or may be utilized as an abrasive
ingredient in abrasives, for decorative effects or as spacers for

printable v i i ressure-sensitive particl e

m cr ocapsul Zéaoégﬁéﬁélggﬁti on can be used in the ?ﬁﬁ%’%oﬁjé’&&é“
di spersions as inpregnating resins in tge wod/ material segnment, and
are suitable nore particularly as inpregnating resins with additional

functions sushiasisgat al(yodcrehfect 8f caher ehftett-$012mle initiator
t her mochr om L ect q) fectsfar decorative, coating.systerns.
The present %ﬁ@gﬁ@iﬁg&ﬁggg 5%¥5§%8d gépgwgbfj% ﬁh%%%}v% ﬁﬂr%?ng o
exanpl es, whiwghear eerpur éhgeirkkedst¥ntd vehien Btaciatur ersdmg; d@ rotringe
restrict theyg,auenti,@n Lgéégg&dgpy:t%géggg . Preparation of ..

copol yners aWANPS-hydroxybutyI acryla eléﬁgﬁheﬁﬁgoogée at%ﬁ?%ﬁ?ﬁ%j
of deni ner al FRE4CHARSr e BYen r fucEdet oyerhermwi EHMBER Gled . AMPS

(50% aqueousnhsah-uti en) andrérSreaetidnhydpexybutyl aeky! atetddBA) ;s
into the reac&gr and Fgaced der an |nertngas - 58 - stirring (400
rpnm). OF theSHBEERYEBEUHBI TNt at™® <68MuUNt PRPEXBHIEEI faRd e 2ige

i s dissol vedwiinhl5.§ gof ofapeesandatijyected into the reactor using a
syringe when e_r o] e rature,has been attained. 5 .Follaw ng
at t ai nment th?hgq§§§%%u%P 3%%§Pa§%r§?a%ﬁéhgﬁFz§F‘g&ie-3%¥ﬁﬁqQﬁ%ty'
begi ns. TThe Baiéhsi scenbsefuenthyg cpdl edlte rooscesiper atur &4anPas
adm xed wi th (heasfreh BEESAS ghl Werodiie; SOYEOUS,SOLUG L ic%,l; -

characterizeé Systﬁe vi scosi ty, 10‘%3%?hs cont ent, anéagH. tgnt 8
viscosity is2340 APgsCPReREuLEd 3aB 26 EpmiBcowiclivalay) aneheapsdliags to

(F:)ont _en'él N ﬁ 23%peapd BRBhPHNES 43134 3nda011r6ARQ) Wi APPld et t0.a
etri I S a

ried in.a drying cabinet at 160C for 24 hours. The
final mass iggo. §ES - g@rereé%ifﬁdi%s?ol% 956yi 8 d CORFrEFPRPFing to a
b) AMPS- i yalligllédnefgbycek.nononet hacryl ate The initial charge
consists of 912 g of dem neralized water, 240 gof AMPS, and7.5 gof 20
pol y(et hyl ene/ propyl ene) gl ycol nononethacryl ate (Bi somer PEM63PHD
from Cogni s, PCAS R¥PS58917518ylefheghigolr sonsmptheedylader an inert

gas atmosphenge THE f1GACt LRl GL XLULE 18 SNOAH 0815 057 Whdddh AliAT 14Uk
(400 rpm. 1.5 g of sodium peroxodi sulfate are

watér, 240 g of AMPS, and 7.5 g of

20 poly(ethylene/propylene) glycol monomethacrylate

(Bisomer PEM63PHD from Cognis, CAS No. 589-75-9)}. The

mixture is placed under an inert gas atmosphere. The

reaction mixture is heated to 75°C with stirring

(400 rpm). 1.5 g of sodium  peroxodisulfate are

25 dissolved in 15 g of water and transferred into the

reactor using a syringe. When the temperature in the

reactor has attained a maximum and is beginning to

fall, 240 g of AMPS with 83 g of PEM63PHD are metered

in over a period of an hour using a peristaltic pump.

30 This is followed by a half-hour after-reaction. The

batch is subseguently cooled to room temperature and
admixed with 1.5 g of preservative.

The agueous solution is characterized by the viscosity,

solids content, and pH. The viscosity is 110 mPas

35 {measured at 20 rpm Brookfield), the solids content is

23%, and the pH is 3.1. 3 g of copolymer are applied to

a Petri dish and dried in a drying cabinet at 160°C for



. 25 dissolved in 15 g of water and transferred into the reactor using
a syringe. Wien the tenperature in the reactor has attained a maxi num
and is beginpiLn f 240 g of AMPS with 83 g of PEMB3PHD are
metered in o@é ggagé?ihésﬁf an hour using a perlsteﬂQ?ﬁﬂﬁ%ﬁﬁi/Qﬂizﬁﬁ S
is followed by a hal f-hour after-reactigf._ The batch is subsequently
cooled to roomtenperature and adm xed with 1.5 g of preservative.

The aqueous 3ol ubu@a | sneharaciiernzad by bhesviscesitye 68!1&91& to a
content, and ?Fid f %gs psity is 110 nmPas 35 neasured at rpm

Br ookfi el d), YtH Bdntent is 23% and the pHis 3.1. 3 g of
copolynmer are applied to a Petri dish and dried in a drying cabi net
at 160C for 1411 1 /00 253 - 59 - The
final nass |§¥%hégé é cg$?§58%1§£?90 yieta %*cﬁic%@suf e Exanpl e
2: PhlordbluéinoIPﬁ@Pan&heOn1@fobhpspt@soﬁdaaﬁmEQarat|on of the

pr econdensat O of aag%, 0. f m e .are
di ssol ved i ng7§ % OP ﬂfﬂis%&%algg%va%r &]ﬁi aor}eus ed?m}lnes F&%
1.2 g of 85%1%?%?1@5?1% fHR e didl. UﬁhedﬁF%ﬂG ed swh’éared Tloe 35 antds

14.2 g of 50%a3Qsstaengt b glditay al dehydsr SQB%'t ls%eﬁ@%ha‘% ‘%ﬂ\ cAft ra
m nutes the @gl ubl e precondensate begins to form evident fromt

di ssol ution dFSt WEFEFER ntS antCPHEdr doff uct ot , 3 cH4 -2 Bar &@fy 50%
sol ubl e ih wateengThe gveratdldshydis cenhanitornf athe pagsandensaie iz
14. 0% by 15 we b) Pr od | of the m.croc es ,41.5 g of_the
sol ubl e precon%eﬁ%%te%g ta%%% 8|n sPEGERS EQFS%E n#?@&nﬁftgg 5 form,
m nut es MAthegl@e@toffrhm 20hpr otleetplatéohl oiod, aheopﬁbﬁmﬁnn@f ARS
(2-acryl anid EIB?&QY&c%nQiOpWIﬁ%H% Cpachdy A BE 6f paLYeLhylgne
gl ycol nnnonethacr ate) and agranceé oi t
encapsul ati ofvVeFatit fiel #éﬁnﬁPPBﬁnéf05a?bﬁc@é§¢®@ﬁ@n§§é@dlﬁs1An©ﬁeé&ed
from 5009 pmweogRE00 rpm at the same 25 tine. After 20 m nutes, the
resin begins to cure to formstructured capsule walls. In the

foll owi ng hour, stirring takes place at a rotation speed of 600 rpm
Wthin this hpur, PabﬂectiSnnbﬂutEesmlaréc@péﬁlas1496by wei ght

phl or ogl uci n | yre di.f ;Lo a 0 fo mc acid
(85%, are rr%e? Sg |O\r$ f%% 4%0!an nut e (ﬁj%fflnf@?t af?s% ntit 8296
g of water ark a@iged,adwixgdieriterpr évemttnuhesslunt]y thl@k@nlcmg tH s

is fol |l owed B¥oBele DOUr o4 p S e f a
33% by wei gh ?rel a?n ne g I ur lrjga i @cf 3gﬁurry?I acl gl P(ltﬂe%cr tlha"%'tﬁ%
formc acid ?3"ReREt el PROPY S%bf‘ﬁilhc aFﬁiL§ anflo PEYWE, (Fcdatdbhy Iigne

after- Curlnggﬁyc@lpﬁbﬁ&métﬁ@ér?@aﬂbﬂ dhe Q@psubeof aGQragy&ﬂH@/dfi
cooled to ropm tenperat e.a and a ust ed % H of 7 using aqueous
sodi um hydr o CHet FHFFEE 10 r the orma ion of particles, the

speed is increased from 500 rpm to 2500 rpm at the same

25 time. After 20 minutes, the resin begins to cure to
form structured capsule walls. In the following hour,
stirring takes place at a rotation speed of 600 rpm.
Within this hour, after 15 minutes, 7.5 g of a 14% by
weight phloroglucinol slurry, acidified to a pH of 3

30 using formic acid (85%), are metered in for 45 minutes,
and also, after 20 minutes, 16 g of water are added, in
order to prevent the slurry thickening. This is
followed by a 2-hour curing phase at 80°C.
Subsequently, 4.2 g of a 33% by weight melamine slurry

35 (Folco slurry) acidified with 85% formic acid is
metered in for 30 min. This is followed, lastly, by

after-curing at a pH of 3 for 30 min. The capsule



- Techni cal data of the mcrocapsul es obtained: 5 Dianeter D(90): 10 um
Sol i ds:33% Core fraction: 70% Effi ci ency: 90% Powder yi el d: 90% 10

Resi dual al d «< 500 ppm determ ned by T- /ﬁ%e
3: Mel am ne W%@&%@Eﬁgtg%l. 0 g of glutaral dehyde %‘}J‘%% é‘g@( e
heated to 15 55C with 90 g of distilledswater, and a pH of 9.2 is set

usi ng aqueous sodi um hydroxi de solution (10% . Subsequently 5.6 g of
mel am ne ar e sddded dred ¢drlsedrtxt ureomstpmpeondensednadt A5G fted Kb a

' [ 9. . - | am do-2- 20
ot byl - 1 pr obtinCult G SaG i AR PENE PROF GELRY | BRE G yR0l

nononet hacryl ate) and also 78 g of diethyl phthal ate are added, and

the speed i s 7idagiR238d 4@ 21680 hRMy; IheR pEt dasulieni g acid (15% is
added to lower, the pHto 6.1. After about 2 mnutes, a stable 25
capsul e s?ze dPTEESEN® 3@ pm i s ek aBli shed. At a | ower speed (800

rpn), the capsiliess:are cured at 558 for 1 h and 80C for 3 h. In the

course of the curing, .4 of nelam ne are added to the batch, and in
the | ast hour%o g&%’icﬁdog’ﬁe pH i:ﬂ\él d at 9-11 by nmeans of aqueous 30

sodi um hydr o¥ifde cs@nuatyi:on (20% . Jethni cal data of the m crocapsul es
obtai ned: Di 12Q)5.28 um Sol i ds: 46.4% 35 Core fraction: 74. 8%

Efficiency: 97% ovxr/dg yi el d: 50% Resi dual al dehyde
10 Residual aldehyde

content: < 500 ppm, determined by GC (FT-IR)

Example 3: Melamine microcapsules
31.0 g of glutaraldehyde solution (50%) are heated to
15 55°C with 90 g of distilled water, and a pH of 9.2 is
set using aqueous sodium hydroxide solution (10%).
Subsequently 5.6 g of melamine are added and this
mixture 1s precondensed at 55°C for 10 minutes. Still
at 55°C, 9.5 g of copolymer of AMPS (2-acrylamido-2-
20 methyl-l-propanesulfonic acid) and PEM 6 (polyethylene
glycol wmonomethacrylate) and also 78 g of diethyl
phthalate are added, and the speed is increased to
1600 rpm. Then amidosulfonic acid (15%) is added to
lower the pH to 6.1. After about 2 minutes, a stable
25 capsule size of around 30 pum is established. At a lower
speed (800 rpm), the capsules are cured at 55°C for 1 h
and 80°C for 3 h. In the course of the curing, 4 g of
melamine are added to the batch, and in the last hour
of curing the pE is held at 9-11 by means of aqueous
30 sodium hydroxide solution (20%).

Technical data of the microcapsules obtained:

Diameter D(9C) : 28 um
Solids: 46 .4%
35 Core fraction: 74.8%
Efficiency: 97%
Powder vyield: 50%

Residual aldehyde



* WO 2011/ 110368PCT/ EP2011/ 001253 - 61 - content:c 500 ppm determ ned
by GC (FT-1R) Exanpl e4: Gener al synt hesi si nstructi onsfor terpolyners 5

495.0 g of ”%0%&1#'3153)%"{%% or AMPP) and 7.5 g of m%%?éﬁ)%l/oomﬂ

(meth/acryl ate nono and 898 g of dem neralized
transferred as an initial charge into-asgd@ouble-wall glass reactor.
The initial charge is briefly mxed and then gassed with argon for 10

10 m nutes. Hwerbeedcti on m xture i:SSsubp@qpeﬂétyrmgﬁégdbyocg(ﬁ@;@ngm
started with an initiator solution (0.75 g in 15 g of water). Wen

t he maxi num t enperature has been reached in the reactor, nononer 2
(37.5 g) and ¥ 3 4t hi r@Enmsredher )syrithepiar e tederwdtisnoversdb
the course oftaapNQMerdSi Ng a peristaltic punp or a syringe punp.

Foll owi ng_the nmetered addition, there is an hour of after-reaction,
after whith thie dqFeol$ pBPYRBETsO! Ut (AFPDbtcai n@YBFS ceoled? . When dhe

tenperature invridiees eagt or (et Rl AW 143G  1nmangmaf) 20 ag{cfser vat 'bve e
added, and t hono neo%rsmproduct i s discharged. Exanple g: T
AVPS- pol yal kyl1ER&ESGAV ¢S noieiréthadiA atle-akafiiir@shr Aactam 25nfhkal

initial charghacorsi Stsooh 883ulyl of watll BEbLals Zesh Wb el , T6R5 ndfial
AWPS, 7.5 ¢ P P 15 g of N-vinylcaprolactam The m xture
is placed un o2 én ﬁngg%r%eg@%trﬁ%%%%e?%gag efls%ﬁéﬁfagd Wikby gerggn ntor
stirringl@256 O pryrut@szs Tpeofresodiiom peroxod sid fswubee disedOl @i lssot ved
in 15 g of walerysand 40 ect o0 LAt 91 Lhe JLeachqr ysin ring en
the tenperatyre has reached a rrax??’r%?n ggr?dq?lsl lé&?)ﬁn?sn%l'%s%lq%l FO%% 9
of N vinyl capfol &gt amafi t ¥aBerk - g BierPENBS PHB time e tempe riat ugeerhas

peri od of oneckourréstngda isyrnge RUHoThi §o38mks fol |
hal f-hour after-react] on, Thereafter the batch 18 coo eégyggr_%maand
tenperature ARGCEEH xed LRI BORPRRY Ior d8ar Ght iake metgped Tfime over

aqueous b9l utthen ¢suckar a€t edn zaduby ddiga/i §C@eirtist80idspeapt eht . 5

and pH The wi ity s 1 as sured at .20 r.pm Brookfield),
the Solids contends ?di‘%'loq&air:‘!’;”% b i?eg%‘?d3a&dg1ﬂt°€wp&% e
applied 5 to2a PEPRF dbEh afiftbwhieatbtiom, defitey cahinat ahe 168GdQks

24 hours. Thedfkhak Mmags11,8:9n67 G0 rr on Q.a yigld of
22.3% WO 2011/ 110368PCT/ EP2011/ 00125 &? 63390 C?g)f)t%é:‘dl. fhen the
M crocapsul eSSRRGSEEASsulR idle s Teampoirseia resiow 40°C, 1.5 g of

20 preservative are added, and the homogeneous product is

discharged.

Example 5: AMPS-polyalkylene glycol monomethacrylate-N-
vinylcaprolactam

25 The initial charge consists of 883 g of demineralized
water, 525 g of AMPS, 7.5 g of PEM63PHD, and 15 g of
N-vinylcaprolactam. The mixture is placed under an
inert gas atmosphere and 1is heated to 75°C with
stirring (250 rpm). 0.75 g of sodium peroxodisulfate is

30 dissolved in 15 g of water and injected into the
reactor wusing a syringe. When the temperature has
reached a maximum and is beginning to fall, 15 g of
N-vinylcaprolactam with 37.5 g of PEM63PHD are metered
in over a period of one hour using a syringe pump. This

35 is followed by a half-hour after-reaction. Thereafter
the batch is cooled to room temperature and admixed

with 1.5 g of preservative.



 which is obtainable by reacting 5a) at |east one compound sel ected
fromthe group of al) am nes and a2) aromatic or heteroaronatic

conpounds wh I tituted or substituted by
substltuentshﬁfggﬁg/gggg%% C20 al kyl, OH, OR CIK}1P§§TEé§?£¥4%§§¥§%
OCOR, hal ogen and aromatic, where R repgesents a Cl-Cl0 al kyl group,
wi th 15b) at | east one al dehydi c conponent which has at least two C
atoms per nolTéeulagiueonst v Jprtdsencies o:)hao:facaieﬁm wnecleopel yedsity,
whi ch conpri it acr m th sulLfo or
its salts (A%%%)lla%nd?(g{r%t%atcry%{ﬁ& Ty Tg%rre%@ﬁ %fggg nep‘ﬁors]jp%%(ﬁl “Eﬁja
acid or its s@ﬁ%%ﬂ@P@%n%l@mW%oEéﬁ@@h@l@ (nﬁhh) a&crlyildat esntZntThis
nicr Ocapsul e&zaafql &h@e%éﬁ;ﬁi aignal, s whereide 25008 Rfm t ag; MASS; o q
ected as

havi ng at st two anmin roups per nol ecul e are se

corrponent a) °3a T i ¢ p%’&‘iiegr%dc%l Red Yt fiahinedr gL 160°C
wher ei n one dormede anpountse f £oxl heagsoup of . 30U eass FB AR SR
and benzogua@%m ng/ ~ane %el gctsed as conponent a). 4. The

m crocapsul es "as clai e ¢’di'm 1, wherein one or nore aronatic or
het er oaromati c al cohol s



- 35and/ or one or nore aromatic or heteroaronmatic carboxylic acids are
sel ected as conponent a). - 64 - 5.The mcrocapsules as clained in
claiml or 4yxowhghei/R13Acaromatic al cohol or ether

;
derivative thereof is selected as conponent a). 5 é#ﬁ/&%omjoéﬁb/coaoﬂs?tﬁ:ies

as claimed in either of clainms 4 and 5,6wherein the at |east one
aromati c al cohol has at |least two aromatically attached free hydroxyl
groups per nolecule. 10 7The m crocapslkassas clained in any of
clains 4 to 6, wherein the at | east one aromatic al cohol is selected
fromthe phenols having two_or nore hydroxyl groups, preferably from
pyrocat echol I -r esYr-EFRERPSHy8FoyiPAENEaPEHdel Wells comprise a resin
153ﬂp3t hthd(rjoqui paAen phl @b@ﬂ?ﬂﬁb%?'bypiféggéhb i 4 oh ' uci nol
andhydr oxyhydr oqui none, nor epr ef era resaqrcinol an or ogl uci nol .
8The ni c;%/ocapsul e@'?aggcﬁ‘%aﬁ&d e aﬁ?x‘BPuEﬁaiﬁﬁl%qe@ qu?mmﬁ Eeith quie
al cohol s are presentoin the formof their salts, ethers or esters and
the carboxylic acids e ent_in the formof their salts or
esters. 25 9. A m cro%gésuﬁﬁﬁ%ra@f&n conponent a) conprises a mxture
of al) one or nore apRnessraeftirdonshéheangrohatchiai membctumds, wanickh
a2) one or nore aromatic %’2&@ fiped as in
any of clains 1 and 4 to ége 2%{%19 The n%&crgggggggggtggggl g’?’n&ﬁlel m
any of tiHe preceding cl aitREe whekeF Atvsetal dalopdi arewnpbnefte B)LK®EL,
sel ected fromthe aliphatdre, and, acovmt | sual dehyaesor35 obbr ThE 1 0gen
m crocapsul es as clainmed in any of the preceding clains, vl\D}ierel n%%e
al dehydi ¢ conponent is seltt @éOP?BﬁFvaI@%%eﬁyd@P%@aﬂ dehydeCao
alkyl group,

with
15 b) at least one aldehydic component which has at
least two C atoms per molecule, in the presence
c) of at least one copolymer which comprises units

of 2-acrylamido-2-methylpropanesulfonic acid or

its salts {AMPS) and/or 2-acrylamido-2-
20 methylpropanephosphonic acid or its salts
{AMPP) and units of one or more

(meth) acrylates.

2. The microcapsules as claimed in claim 1, wherein
25 ocne or more amines having at least two amine

groups per molecule are selected as component a).

3. The microcapsules as c¢laimed in claim 1 or 2,
wherein one or more compounds from the group of
30 ureas, melamines, and benzoguanamines are selected

as component a).

4. The microcapsules as claimed in claim 1, wherein
one or more aromatic or heteroaromatie alcochols
35 and/or one oxr more aromatic or hetercaromatic

carboxylic acids are selected as component a).
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10.

11.

6, wherein the at Jleast one aromatlc alcochol 1is
selected from the phenols having two or more
hydroxyl groups, preferably from pyrocatechol,
regsorcinel, hydroquinone, and 1,4-
naphthohydroguinone, phloroglucinol, pyrogallol,
and hydroxyhydroguinone, more preferably

resorcinol and phloroglucinol.

The microcapsules as claimed in any of claims 4 to
7, wherein the alcchols are present in the form of
their salts, ethers or esters and the carboxylic
acids are present in the form of their salts or

egsters.

A microcapsule wherein component a) comprises a
mixture of al) one or more amines, defined as in
any of claims 1 to 3, and a2) one or more aromatic
or heterocaromatic compounds, defined as in any of
claims 1 and 4 to 8.

The microcapsules as claimed in any of the
preceding claims, wherein the aldehydic component
b) is selected from the aliphatic and aromatic
aldehydes.

The microcapsules as claimed in any of the
preceding claims, wherein the aldehydic component

is selected from valeraldehyde, caproaldehyde,



- 25groups per

nol ecul e. 13. The microcapsules as clainmed in any of the

precedi ng cl ai s, wherein the al dehydi c conponent

isselectedfro%glab
m crocapsul es as“c

Bi7hefoFR any of the pr ecedi ng cl AT/ A9 ass

[ [ ' | es as
copol ymer is a bipolynmer or a terpolynergs 35 15. The mi crocapsul e:
clgin%d in any of the preceding clains, wherein the copolymer c) is
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1z.

13.

14 .

15.

8’ -apo-f~caroten-8’-al, benzaldehyde, butanal,
chloral, citral, citronellal, crotonaldehyde,
dimethylaminobenzaldehyde, folic acid,
fosmidomycin, furfural, glutaraldehyde,
glyceraldehyde, glycolaldehyde, glyoxal, glyoxylic
acid, heptanal, 2-hydroxybenzaldehyde, 3-
hydroxybutanal, hydroxymethylfurfural,
4-hydroxynonenal, isobutanal, isobutyraldehyde,
methacrolein, 2-methylundecanal, mucochloric acid,
N-methylformamide, 2-nitrobenzaldehyde, nonanal,
octanal, oleocanthal, orlistat, pentanal,
phenylethanal, phycocyanin, pipercnal, propanal,
propenal, protocatechualdehyde, retinal,
salicylaldehyde, secologanin, streptomycin,
strophanthidin, tylosin, vanillin, and
cinnamaldehyde.

The microcapsules as claimed in any of the
preceding claims, wherein the at least one
aldehydic component has at least . two free aldehyde
groups per molecule.

The microcapsules as claimed in any of the
preceding c¢laims, wherein the aldehydic component

is selected from glutaraldehyde and/or
succinaldehyde.

The microcapsules as claimed in any of the
preceding claims, wherein the copolymer is a

bipolymer or a terpolymer.

The microcapsules as claimed in any of the

preceding claims, wherein the copolymer ¢) is
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constructed from units of AMPS or AMPP, preferably
AMPS, and one or more {meth)acrylates.

16. The microcapsules as claimed in claim 1 or 15,
5 wherein the (meth)acrylates in copolymer c) are

selected from the group of

a) 4-hydroxybutyl acrylate

o
- /\r \/\/\OH
O HEA

10
b) 2-hydroxypropyl methacrylate
0‘\\\//,/J‘\\\
HC OH HPMA
0
15

¢) ammonium sulfatoethyl methacrylate

CHy o
T

o 0\/\0 /5"\// H—b:é_f-—H SEM

o

H

20 d) pentapropylene glycol methacrylate
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CHy CH,
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g) hexapropylene glycol acrylate
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h) hexaethylene glycol acrylate

PEA B
5 i} hydroxyethyl methacrylate
4¢¢¢l\\\\ﬂ////o
\/\ HEMA
HyC OH
o
j) polyalkylene glycol ' methacrylate (CAS
10 No. 589-75-9)
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1) 2-propylheptyl acrylate (2-PHA)

CH,

. o =
HQ_C/Y CHy

O

m) 1,3-butanediol dimethacrylate (BDDMA)

CH,

n) triethylene ‘glycol dimethacrylate (TEGDMA)

o) hydroxyethyl acrylate (HEA)

PCT/EP2011/001253
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" 15 t) Bi somer PEM3( pol yet hyl enegl ycol nethacrylate) WO
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met hacryl at e)yd 380, /{3 HBz¢y) Bi sonmer CL3MA (isotrid |,_nmet hacryl at e)
w) 3-sul f opropyl acr/yl ate x) BeY/EP501170912 53
N (2-acryl oyl oxyet hyl ) - N, N-di met hyl - N—( 3-1 sul f opr opyl ) ammoni um
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u} Bisomer IDMA (isodecyl methacrylate)

CH, CH,
H,C - CH,
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CH, CH,
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N (2- met hacryl oyl oxyet hyl ) - N, N-di net hyl - N- (3- sul f opr opyl ) anmoni um
bet ai ne CH3 Rol 20C1Aa1636@=C1H-C e \ O CH2- C H2- N- OhiG (G 1H2r0303% 3
ClHa 5 z) 3-sulfopropyl nethacryl ate, zl) _

N- ( 3- net hacryl am dopr opy1) - N, N- di et hyl ZN-{ 3- 10sul f opr opyl ) anmoni um
bet ai ne 00H3 CH2-0 H2- C H2--- NCH2- CE12-C 112-8 03e cH3cH3 17. The

m crocapsules as clained in any of the 15 precedi ng clains, wherein
t he copol ynmer c) g(amwi(seﬁzen@cwlﬁpl@xffgﬂépgr _Igppo{:jgﬁétﬁyj_elqt gd_from
t he group of vinyl oun unsat urate I carboxylic or

pol ygar ngyl ic a)éFag?gﬁﬁap¥§éa@‘ﬁ??§u‘8?bﬁﬁ§7’rn%orrpounds or allyl
conpounds. 20 18. The m crocapsules as clained in any of the

precedi ng clai ns, wherej,n the nolar ratio of the at |east one

conponent a) to the at E'éaas;,%ne al dehy_"c_:'i conponent b) is between
1:1 and 1:5, 25pr@b§§adm=- tween 1:1 ang 3:3. 19. The m crocapsul es

as clainmed in any of the pré@e.dd;ﬂg_@ @.@Q?Lg%_r_bg c_ag@?l e
ni

surface is aftertreated with a rogeh- cont al ni ng; oxygen-

CHia
c ’
z} 3-sulfopropyl methacrylate,
zl) N-{3-methacrylamidopropyl)-N,N-dimethyl-N- (3~
10 sulfopropyl)ammonium betaine
O CHa .
c:Hz.:c:——ic]--«w-iwcﬁz»-cﬁgmmrril@—c:ﬁg—-cHz—Cqusof}
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17. The microcapsules as c¢laimed in any of the
15 preceding claims, wherein  the copolymer <)
comprises one or more further monomers selected
from the group of wvinyl compounds, unsaturated
dicarboxylic or polycarboxylic acids, and the
salts of amyl compounds or allyl compounds.
20
18. The microcapsules as claimed in any of the
preceding claims, wherein the wmolar ratio of the
at least one component a) to the at least one
aldehydic component b) is between 1:1 and 1:5,
25 preferably between 1:1 and 1:3.

19. The microcapsules as c¢laimed in any of the
preceding claims, wherein the capsule surface is
aftertreated with a nitrogen-containing, oxygen-

30 containing or silicon-containing agent, preferably



" 30containing or silicon-containing agent, preferably WO
2011/ 110368PCT/ EP2011/ 001253 - 73 - with nelamne, with silica gel or
wth aromati I 0 ~e20. The m crocapsules as clained in any of
t he 5precedi (r?g@c#jaaiqr{lsll%esrei n at | east one core na?‘é?{/ﬁ?z%lé%i/%’ééd
in the capsule. 21. The m crocapsul es-agaclainmed in any of the
pr ecedi ngcl ai s, wher ei nt hecapsul ei s 10f or mal dehyde-free. 22. A
m crocapsul e di spetigilormebapinsj ngricte ©f 1104 e JEICT O ARSWHESa ASmatic
clainmed in any of atlQ%h%rle%qdi ng clains. 15 23. The use of a copol yner
c) as defined in any of clains 1 and 14 to 17 for reacting one or
nore amnes al), defined as in any of clains 1 to 3, and/or one or
nore aromati @oor hejeer oaranmtd o] un defined_as inh a
of clainms_1 and 4 to 8, ,V\Atha[agsr:ls%%dsgh%c ggﬁ%ﬁ%gnt g%}, “aet i n%% a’gﬁ‘?n
any of clainms 10 EFSFEAiRg: (Urinfy t Hehekpiul eabal lsast one core
m crocapsul es. 25m4erAaletiBodnicabspuoducing .gLogapsul es as claimed
in one or nore of clains 1 to 21 or m crocapsul e di spersions as
claimed in claim?22, wherein a) one or nore anines al), defined as in
any of 21. Téleai msickdampBiulad/ ais ONELAImSBr €14l ORBEI C &  the
30het eroaromatic a2), fined as in_any qf clains 1 and 4
to 8, are conbi negﬂgﬁgﬁgg ct e&lﬁqﬁﬁ"‘l’an ar Gétvdl ¢ ddifponetPHiLe i n ihe
presencel®f a copdlyrardehvds-deftened in any of clains 1 and 14
to 17, optionally in the presence of a core 35material, and b) later
by terrperaturzez i ncrease the curi ng‘of the capsul es takes place.

. A microcapsule dispersion comprising one or more

microcapsules as claimed in any of the preceding

claims.
15
23. The use of a copolymer c¢) as defined in any of
claims 1 and 14 to 17 for reacting one or more
amines al), defined as in any of claims 1 to 3,
and/or one or more aromatic or hetercaromatic
20 compounds a2), defined as in any of claims 1 and 4

to 8, with an aldehydic component b), defined as
in any of claims 10 to 13, for forming the capsule

walls of microcapsules.

25 24. A method for producing microcapsules as claimed in
one or more of claims 1 to 21 or microcapsule
dispersions as claimed in claim 22, wherein
a) one or more amines al), defined as in any of
claims 1 to 3, and/or one or wuore aromatic or

30 heteroaromatic compounds a2), defined as in any of
claime 1 and 4 to 8, are combined and reacted with
an aldehydic component b), in the presence of a
copolymer c¢) as defined in any of claims 1 and 14
to 17, opticnally in the presence of a core

35 material, and
b) later by temperature increase the curing of the
capsules takes place.
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di spersions as clainmed in claim24, wherein the pHis changed in the
course of thwonethodi16386. The method for produci ngmy-QCaNH188 0r
m crocapsul e di spersions as claimed in one or both of clainms 24 and
25, wherein the alkalinity is adjusted U5ihg an alkali netal salt,

preferably 1 al kali metal carbonate, nore preferably sodium
car bonat e. 2$$'Th£€ﬁet h‘Bﬁg}f‘B‘g prictfici MFIFET RAps T BRI apSH e

di spersions as claioedcapsaby dfistereliains 24 ©0aGedWer ekDashi rad ng
is carried out duygi . he .r.eactj.on of _conponent a).with the al dehydic
N e e B A A S A

conponent b) and € copolymer®c).

m crocapsul es or ®8thpdrocapsul e di spersions as clained in one or
both of o ainms 26 and 27, wherein the stirring speed is increased
i nmedi ately before or during the raising of the alkalinity. 25 29.

The nethod f6F- préBfci ngeief ocapdlil eLordus ErDCapsid voalisperess onomas

claimed in clai m28crubapsiinet BeshoeEeas8dast ihbiiREaSREEd S Jretaitied
until the vi scosit¥ val ues of the mxture fall, the stirring speed
bei ng | owered aft® Mgt 24 ﬁ?ﬁg sédsi tYREERtRadde 3plpbintthod s

flor pr oducil\ﬂg m cadg:apsaﬁﬁs;sgjrngﬁ ahocan?a,ﬂiﬁ ehissRar sggngéa W R 4} n
claim 29, erein t the gi nni.ng of the viscosit ecrease,
stirri ng“} s conti %%fé%f%orm%%afea% rkﬁ%‘%%m e8°5hd Iﬁee“%/eerr X b%éﬁaé%

30 and 180 mi nut esarbefiare.the curing of the capsules while
tenperature increase takes place. - 75 - 31. The use of

m crocapsul es_as clainmed in one or nore of clainms 1 to 21 or of
nmi crocapsul e2di speP8i on¥eBROE| ai el | PRI R f orieteramiwlase ofos

hydrophi lic or hydiepbebbsuast i ueshapsedhent s Peelarab! viselaaf eds
fromth%SSQroup of ira rances, flavors, cqlors, |atent heat storage
| )

materials, sol venf$* B8t A%y st} 2Roat"Rg SdPstHUnscr FhciFygarried out
(neth)acryl ates, éneingnpehentssaacione 3 anbiywdbes:obi al) | ngreadi e,

| ubricants, glida tive pharnm ical, ipgredients, active
clcj)srr:eti c ?ng?e:ji e%ﬁ'é?hgéﬁ!fyﬁgﬁ ?ﬁﬁn'g;gm g?dv\}éﬁgs?oéﬁgy’%@&? !r\ées such

as fungicides, herbicides or insecticides. 15 32. Products conprising

m crocapsul egsgas ghai megdaifn.gne oL, mﬁ?&u&i%@i%i%ﬁles or

m crocapsul e di spersions as_clained ir alm . : use of
product £%s cl ai "B4CFACBPEIAR3ZIFRegpions as claimed in one or both

of claims 26 and 27, wherein the stirring speed is
increased immediately before or during the raising
of the alkalinity.

25 28. The method for producing microcapsules or
microcapsule dispersions as claimed in claim 28,
wherein the increased stirring speed is retained
until the viscosity walues of the mixture fall,
the stirring speed being lowered after onset of a

30 viscosity decrease.

30. The method for producing microcapsules or
microcapsule dispersions as claimed in claim 29,
wherein after the beginning of the viscosity

35 decrease, gtirring is continued for at least
20 minutes and preferably between 30 and
180 minutes, before the curing of the capsules

while temperature increase takes place.



" | east one area of application selected fromthe fields of coatings,
pai nt technol ogy, construction chem cals, catalyst technol ogy,

corrosi on Cof@brely199Rkalsgt echnol ogy, sel f-healing 5
cosnetics, phar nlaocy? I agr?geri ng, cleaning, disinf ep?%ﬂﬁi%@qw 3
bondi ng, treatnent of plants, preferablysas fungicide, pesticide,

I nsecticide or herbicide, or nedical technology. 30 34. A copol yner
conprising units derived from AMPS and one or nore nethacrylates from

th of 3Bi. so ( pal I glyc thacryl ate) WO
5051) 130560P EPART LA §§1§§3mc}7£%tc[a¥’s‘ﬂ%iss%?H%&?ﬁé{)d’&%“ more
methacryl ate) 5 HP® Cra3™sBi Loher 2613WA ©f soticrdeeylsuiet hhicpdad B)ns

3-sul fopropyl acrykat &lalNrled aciny| aylopyet byl ) NN diget Ryl -N(3- ¢
SU'fOproﬁy')annonhgﬁkggh?igg or hydrophobic active ingredients,
preferably selected from the group of fragrances,
flavors, colors, latent heat gtorage materials,
solvents, catalysts, coating systems, reactive
(meth)acrylates, ene components, active
10 antimicrobial ingredients, lubricants, glidants,
active pharmaceutical ingredients, active cosmetic
ingredients, self-healing agents, waxes, and
pesticides such as fungicides, herbicides or

insecticides.

15

32. Products comprising microcapsules as claimed in
one or more of claims 1 to 21 or microcapsule

dispersions as claimed in claim 22.

20 33. The use of products as claimed in claim 32 in at
least one area of application selected from the
fields of coatings, paint technology, construction

chemicals, catalyst technology, corrosion contrel,

dental technology, self-healing systems,
25 cosmetics, pharmacy, laundering, cleaning,
diginfecting, adhegive bonding, treatment of
plants, preferably as fungicide, pesticide,

insecticide or herbicide, or medical technology.

30 34. A copolymer comprising units derived from AMPS and

one or more methacrylates from the group of

Bisomer PEM 3 (polyethylene glycol methacrylate)
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