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484 K Chem e- Werkstoffe und -Verfahrenstechnik nbH & Co. KG "I nproved
m crocapsul es and production thereof"” The invention relates to

m crocapsul 8§TVEB2e134ApSuRE3WAl | s conprise a resin Bdbxupiy 9, 2012
obt ai nabl e PFyplimaohi RgCb.atebed3bcbaétafine and/ or defi ned Q%o i.£S
or heteroar ghetnieswapltsabflfeast one al dehydi ¢ conponent whiTh has "at

| east two Cualionwep€bahieheedkbntiR tba presenge of at | east one

copol ymer which conprises units of AMPS and/or AMPP and
(meth)acrylates, and also 10 to dispersions conprising such
m crocapsul es. Addltlon. : orOV|deo by the |nvent|on are th
t he production @ : ¥
al so products which conprlse such nlcrocapsules/nlcrocapsule
di sper si OnsTh%ndlrtl Ent8n ?: 1@?&:%01‘ toFrngLrBIthc% JL{ Us M’l se ca sule
m crocapsul €s are kKnown whi-ch e conprlse(? uid, §°6r g eous
subst ances welder eomptrarsieala J&ﬁmnwhach prgt eqht@llslaﬁadﬁ the cepsitirg

wal I's 205 arge fore£xamphge pf&%ﬁ?ﬂ ‘f%ﬂ@)&ﬁhygéf@%a”ﬁ%&«omtlcs or
mel am ne- f or mal dehyde pol yners yur et hane, gel atin, polyam des or

pol yur eas. ‘W&é§6ﬁé‘8&‘atﬂ6ﬁ e%ﬁm@et Yiebhe qne 8- IpNYAdEafEempanent

filled wthyheueo ve @r 1bgseraguct comimLapbenl sty Rapefise
25 From US 3, 755, 190 |% i s. known that ca sulﬁs made gf ,

phenol - f or mRFGERVEE pBFynts FfRRG | EORRIVEST nB R, FYRATEE
this, a produdtisorfraMpsd arsl /tes aMBRedchrid (de tdh) e tesr diyd exdlso

pol yvi al_cohol 0 Di oca
anlnoppggt %gglnsdi§%8%§90n§ Iaﬁ%ﬁgﬁé’ E%1dehggghresﬁﬁgéfébéggﬁi%ﬁ
contain - addgditésupd Lyf rresiideasy d%mtlil@nmvanééfmaﬁﬁef et iusre oﬁn

free for”3|@%@ydePrgahc§§oﬁ”V'69“”98Hé| ﬂﬂﬁcM@&%ﬁé@f@bﬁﬁﬁé%db&ﬁ%ﬁ%&ﬁ
it is desirable to mninmze the formald g?e content, and

possi bl e todé@BP§SP8Pﬁaldéﬁ?deaéﬁPlrEF?duﬁ tﬂ@lﬁﬁrp%%%p%%s?ed%%?%g
the fornmal dehydecepaigrls /mticrocapsule dispersions, and the use

15 thereof.

use and

From the prior art, microcapsules are known which may
comprise liquid, solid or gaseous substances as core
material. Commonplace materials for the capsule walls

20 are, for example, phenol-formaldehyde polymers,
melamine-formaldehyde polymers, polyurethane, gelatin,
polyamides or polyureas. Widespread, for example, 1is
the use of microcapsules filled with leuco dye for the
production of carbonless copy papers.

25
From US 3,755,190 it dis 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 alcochol is used.

30
Dispersions 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
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is customary to add formal dehyde scavengers to 5 m crocapsul e
di spersi ons based on nel am ne-fornmal dehyde resins. The fornmal dehyde
scavengers nost frequently used include amonia, urea, ethyleneurea,

and nel am n@es/.’iﬁ?da(ﬂler eﬂuc:enﬁh@lﬁ@swlaa&oﬁ:%mba ghrde-aariant oiathe
capsul e di sper saﬁ% EP- A 0 %8 a%ﬁ DE- A 3 14 250 di scl ose
| i ght - sensi H37& atteri alaé“roc?‘ 5 EF5ddSeti'es whose walls are

formed frombimed aenesfmgraesd dﬁmd:ﬁiucemgwsth@rﬂarmalmm | mohthentcoie se

case of " he et hods CHRER e PnoBR A S SRS D Te0ES T | rbn®
i s added5t oW R@seHE otlsnptsipnPErRQ onjuslaningesernpedehnde

production and;yse OﬁhEDnQ@kﬁaﬁaéﬁyéad eebvehgeﬁgsemégkldfﬁ@?@éﬁtly
particles made of, nel am ne-for mal dehyde condensat e bi n

f or mal dehy d&*S558 dAEdHurd Y e c‘b‘?ﬁ?e'ns%’%lilﬂﬁn@ﬁée%sea% BE L aRHBRI a,
urea or et hwmmurae@dmhcse praposesti MaOr ofepsal @shyasle cohtent of the
mel am ne-f or_nal gie resins _produced using pol yners contai ni ng

sul foni ¢ aci &p&u p EEE oAbl e for their uniform capsul e size and
30 inpek¥iousness (EP-A 0 218 887 and EP-A 0 026 914). These capsul e

di spersi ons, @%w%v% s StEg | gﬂat ai e resi dugl ggdae fd%gr%l %ghydfigﬂ\ggse

presence is unmante durln urther processin 026
914t her ef or éareé’@dl’ﬁ#é’@dsm%?%ﬁ%@abst leredistinge hy emﬂa‘qﬂq%&n@e@rwm@se

usi ng et hyl epgurea ad/ gbrgkanipemasnt 05 NBhdehy g8, $8aMp88€r Sesins .
Knownf r onDE 198 35 114C?%c§d1 spg%m onsof m crocapsul es_based on

mel ani ne- f oM & FEPERPnEY n@ehyﬁ% 6% nPRERPARE
partially etd’th:leﬁﬂcﬁzd_r@n(éW ifgivig ldlehgider.- sol ubl e primary,

secondary or 5 tertiary am ne or ammonia. Prior to curing, urea is
added as a fornmal dehyde scavenger. DE 198 33 347 describes a nethod
for produci A the case of the methods described in EP-A 319 337

and US 4,918,317, urea is added toward the end of
curing.

20
EP-A 0 415 273 describes the production and use of
monodisperse and polydisperse solid-sphere particles
made of melamine-formaldehyde condensate. To bind the
formaldehyde released during the condensation, the use

25 of ammonia, urea or ethyleneurea is proposed.

Microcapsules made of wmelamine-formaldehyde resins
produced using polymers containing sulfonic acid groups
are notable for their uniform capsule size and

30 imperviousness (EP-A 0 218 887 and EP-A 0 026 914) .
These capsule dispersions, however, gtill contain
residual free formaldehyde, whose presence is unwanted
during further processing.

35 EP-A 0 026 914 therefore recommends binding the
formaldehyde, following «curing, using ethyleneurea

and/or melamine as formaldehyde scavengers.



m crocapsul es by condensati on of nel am ne-fornmal dehyde 10 resins
and/or their nethyl ethers, where urea or urea whose am no groups are
joined with an ethylene or propylene bridge is added as a

f or mal dehyd%ﬁ%%gvengfd:tt r;prl (o] tggguggngél Irgn‘_’{%fsu' ti3Rg gkggg;@l onsoére

i ndeed | ow | ut the a urea rlor
curing adveﬁ@éP—’?CéPfSélé?§ h@@e@t &5 metl;ﬁnéﬂletﬁémﬁaeIr%E@MWJéhd ttfh%

viscosity Ofnetl.aﬁ‘tlﬂibcpf@%ﬁﬁibléﬁy@kas&Qi’§lr9nbe partially etherified
01/ 51197t eachesanet hodfor;rodum n ?8 c oca&ful es by condensation
e

of mel anmi ne®f'Gr nEPHHYUE"T eSi n¥2E Jé“adffyfnefsﬁﬁPﬁgaﬁﬁd Ur ea
i s addeds i nttelreia@yr semixfe ciri ngmmdhea additiican ob theridigt edrea is

f or mal _dehyd%d%%%v r§og_, F%?ﬁhg}%ecggabghﬁg m crocapsul e di spersion

or during the produ |on 0 e‘mcrocapsdl e "di spersion generally
| owers the fornmal dehyde content of the dispersion. Oten, however, it

IS not possiphl €9j5035edyee bQEQWrQbQEf' ngd lhathohhe £oF m'ﬁ;%’t%?@m

content of products 30 whi onpri se such m crocapsul e dispersi ons
or have beefiCreSEREMEN @Ocﬁoﬁﬂﬁﬂﬁé‘ébgﬂl @ fgi apkreippstoriel

| arge anpuntesahsf armldehyrlei scavenger %t@i’e@:sﬁ,ddﬂﬁjer§5u{:bai ®rafirea
obj ect of thﬁogr esent _invention, ther ef Qre %;el op m crgca sul es
havi ng an e¥tPafel STFBR fSFHEPIeie o r1r reFRY LSBTy, 9%

forgo entir ekyppyienas dwifddfer iml ddld}etdie a[mramf@mtaapmhiye& sd’elwmger
obj ect is a?gh}'z \fed:&ycﬁl?fngsf #fﬁzC}Eﬁtagsgg¥sggh8n’ar\@hof§deed

capsul e wal conpri se al na react
a) at | east lowe mm%}&qe&w obie h@dgmmpnwﬁ alr)eaamm@g: atrrel

a2) aropmti ¢uQfnRet epgaLouBi{,C CoPpoLnds whiLh akepynsy t'éEt ed: 14
substituted hy one or nore substituents from group Cl-C20 al kyl,

100H, OR CPEMXOSEPSYRESNHRRR, @FORVIBAGYdY CF, Ephe gricygcarsiknig
aryl such agigpsusbintuted or substituted phenyl or naphthyl (in
each case for exanple substituted by Cl-Cl0 al kyl, Cl1-C10 al koxY, 15
hal ogen, hal o- C1-C10 al kyl, or hal o-Cl1-Cl10 al koxy), where R
represents #HOCDiZ:Qlalkyl yeadpeswitlhe method bfoat | qastdwning

al dehydi ¢ C@’IE;%'&%Ebs‘N&'e%h Wscéﬁdé% 83bn! % h & é’%oﬁ?&f&éﬂ% eln

t he presenc ['east” one cop O ymner conpri ses uni ts
2-acryl ani defe@lﬁ@tfhwh@mﬁpaaqewxﬁ@ﬁﬁc dcinplpmine and urea is added

i tssal t s(AMEg) ahd/ ebdraer yrawhdand

The addition of the stated formaldehyde scavengers to

25 the completed microcapsule dispersion or during the
production of the microcapsule dispersion generally
lowers the formaldehyde content of the dispersion.
Often, however, it is not possible to reduce below a
defined 1limit the formaldehyde content of products

30 which comprise such wmicrocapsule dispersions or have
been treated with such microcapsule dispersions, even
when large amounts of formaldehyde scavengers are
added.

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

entirely the use of formaldehyde for microcapsules.



met hyl pr opanephosphonic acid or its salts 25(AMPP) anduni t sof oneOr nore
(meth)acrylates. The invention further relatesto m crocapsul e
di spersions conprising such m crocapsul es of the 30 invention.

Surpri si ngl il | SopoSSi Bl 48nRLGOEdaRLE N My {d16 d YA ONGEO the
produce stable core-shell mcrocapsul es featuring high chenm cal and
physi cal redf¥eakdON WRIFSB5C3RENEE Y WoHd Sr iR ekt 8 &fFin which

feasibilityief obpdushblal parehagtivge (scale-up). In this context it
is possible to pr?du%ein situ, fromthe buil icgagcglgcks a) and b
precondensat es wh? cRicalf2Sh s8R Be COVRFUG tHere o FEc Ly, ofe2Fot

process %0 give oil oifn-water or water-in-oil mcroencapsul ations. The

i nvention further prqyi ! d for producing 5 m crocapsul es and
m crocapsul e di sper?ﬁgnggrgjf%%‘e%?%venti on, wherein a) at |east one

conpound sel ected f P8 tdeomablp of tiedcavprenagir aaprmundse which

aromatic or heteroaromatife CQERAHEESL BLEASHEN AP RMQMREC B one or
het eroaronmati c al cohols (or ethers or derivatives 10 thereof) and/or

aromati c or het er oar omatTer e aFHERFAFECREPISL Bt SEPBPs GhEredt yBhd
b) the ay | east one al dehwydi orgonporentmhis®) hascoH, |East, Wl dgen
atons per nolecule, are ﬁIani ﬁd and re )t ed %\/_thshe %regence of at
| east one copol yner whic Corrg Fses uni ts ‘of 415 %48d/ or® P &hd
one or nore (neth)acryl atesybandthiae@r bhe cubishg tofetthhe papsul esor

t akes pl ace. The pro i f s m.cr.ecapsul.e di rsi ons,
achi eved via the use of dlg%lgftla. g preé%gndee%s?glt ES%%S% Zoﬁgfso n sllsjt?%
in a one-pot process. |nsthetdepiedt byn Of Cconpblight &r Cihex BE@HALI C

or hetefgaromatic conpoungs-ge), angdifd ecent shigm anbpespaibec, -c;,
conpounds a2) therefore do not i1 nc|ude am nes aI%. 25 As_ conponent
a), it is possible to uselbmWerbr HBRES(& grePYSR R thir 8e G Ctouddkyl
conpounds, preferably ongreaspound, fromthe groups al) and/or a2)
There may be, for & anpl e, one or nore (e.g., two, three or four)

am nes al) or onéor* nore (e.g., two, three or four) 30 aromatic or

het er oaromati ¢ cénpetmdsea?) . oReefdidedy Gionpoomplsne2y ahéchr dreet i &t or
heteroag,omatic al cqhals Qs heidnit @ég@l‘%c‘%@e‘?r@n Y QA8 QA

nore (e.g., two, three or four) aromatic or heteroaromatic carboxéllc
acids (or their &t &fsRt faastcAng |SPBBLYIRST ek bel cONPRLHIRS a2} ikF e
aromatic al cohol s (@ theidretherd anthesheiopanesul fonic acid or

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

(meth)acrylates.

The invention further relates to microcapsule
dispersions comprising such microcapsules of the

30 invention.

Surprisingly it is possible 1in accordance with the
invention to produce stable core-shell microcapsules
featuring high chemical and physical resistance, which
35 satisfy the requirements and feasibility of industrial

manufacture (scale-up).

In this context it is possible to produce in situ, from

the building blocks a) and b), precondensates which can
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If two or nore (e.g., two, three or four) conpounds a) are used, it
is possible to use two or nore conpounds al), two or nore conpounds
a2), or two or m)re conpounds from different subgroups al) or a2), as
for exarm'e %)r rtpsréd(fugthewmr%ems}-uqqﬁ 2l dne0P8t0 r%re%s( &

t wo) corrpoun or one or nore (e.qg. Wo) conpoun 1) and
one or nor e%@egOl1t\?\B)'W66PrEoEiﬁd§a’é§)-” 1§so¥-érméﬁﬁ%ﬂéaﬁﬁuéﬁh@nﬁnd an
aromati c al cohol such as urea-resorcinol, urea-phloroglucinol,

mel am ne-resorci,nol aqr hl or ogl.uci nol e _the ent

i nvention opé&fs W%‘Hﬁﬂ%%ﬁ&l‘?g BFOY dieﬁerarm@%%_‘re“ﬁ Wéf) ccucing
mat eri als whichoarpshaoeral dehydaniewecandiban 6$sparb.moael of the
speci ficall pPar re r f

i ndustri al éﬁgﬁfgf’%gﬁ on. VS%J%%{ Bz %é ?egt‘ftl soq—gére EBQ ?o %és.hgecm
one 15 conpéunrd, theebersl Pfaﬁf@rnaﬁé-r@IS) adr) mda’mmttha: Emomatlc or

hEteroaronatheQBQEBHleéz)d%ﬂﬂ&dﬁﬁé”‘éﬁpnaéuéhalﬁghohromatlc or
Parti cul arI%/1 preferred as conponent a) are the am nes 20_al
f

optional |y PRLEBRBIRERFSR wiiTAEHFounRT a2fthakfnedxal )d@d"sje‘éf‘lt'rhvei"-’ne

context1®f therpogsenind enkiremadie, d0r hexamphecomaeye! i Cariesanpid C

or heteroaronmat.ic, ref er.abl %%Cl i G, Or hgt eE]_oar mat | g m nes. The
e SRHTE T

25 amines n@yfifve‘Bhe it r oGP pr et abtyfe
have two or afddetyddtnecgpomesit Mirieipdrds czmt alhystvvtnwor a rmensanpee

groups. Fur feryed e a I S n i
function V\/m}ngﬁ glg%étt Igeas'i:chg @dragae\r?ea%t%g% Pﬁ{?1 Eh8 gr%gfgl%e <)
secondary amifne$ deaspr ener rcwol%}etri ¢ et )Fq.’m’éifléfrfiadlrélr@ ani rRd¢PS

having iy0 ghgt/breenad nghd ubsd | 89S mWREC N ne@d bHichytie tRid, Mg Olater
secondary am ne functions. Especially preferred are am nes which have

two or thre&hfr Fh‘éﬂiﬁgaﬁ’rfnéhﬁuﬁépﬁb‘%s F&-tRePlBF8ferred are amines 35
whi ch form Schi ff bases i mnes or enam nes in the reaction with

al dehydes b The f ng ¢ re cont enpl at ed
s am nes TSl nBxeABFRLRBe Pt hoPRE RusheTARTRLE, ESEERi oM A
such as 1, 2adhdrivedhexaae,tlle 3usdi anf nchexaid,e lpzedoadenedEeanebut
1,3, 5- ia ei:co , surea C surea et hyl urea, di net hyl urea, 5
met hyl o%%re?sl%% o %ﬁ%&y l?){e%pg)rﬁgl 90% vaholegg etherified or

esterified, such as met hyl ol urea, dinmethyl ol urea and _

di (et hyl netrhy! @héur&@mﬁ{\ime@ﬁzsueb bheAdr ed), WEtt'Héthk@ﬁléﬁilc or

dlnethylthlourea net hyl ol t hi our eas ich a or, whol l'y
etherified OFTEICEIPIREES SHEWORS I &H%l%ﬁf{%" nPiod il

di net hyl ol t h&l@urcﬁmpcaﬂﬁisjia(zr)ethlyéﬂ@fdayé olipt hb@urleﬁ:,lude amines al).
triazin su hasnel am nes, e ]t:rg SoSs b 1‘11”% 5’11#]@6%21: Jn?@

may be part yS or “Wi OII1 1? étherlfled or -3 er|

hexanet hyl ol{eslgani n’ewor rebieg aded ﬂ@@bzéne@@yﬂa@lhm anpretferably one
compound, from the groups al) and/or a2). There may be,

for example, one or more (e.g., two, three or four)
amines al) or one or more (e.g., two, three or four)
30 aromatic or heterocaromatic compounds a2). Preferred

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

ethers and esters).

If two or more {e.g., two, three or four) compounds a)

are used, 1t is posgsible to use two or more compounds
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i m no-nel am nes, e.g., imnonelam ne, guanidines,e.g.,guanidine;
benzyl guani di ne and guani di ne carbonate, 20 guani nes, e.g., guanine,

uracils, e.g., uracil, thymnes, e.g., thymne, cytosines, e.g.,
cytosine, ageRinesyqe. gy, %Q%@'n%om%é&ﬁﬁgog&ﬁﬂa”kﬁ85¢W%(lor_ more
benzoguanam ne, acetoguanam ne, benZzZotrjazoles, e.g., benzotriazole,

! €..9
gl ycouri | s, CEMBOUngPy dGiAM | 4T HRfEPRs, SEPGTOUPRAGHE i FAdol 8 FoT
substi t ut edeR¥mpleMdie obr SeELEAIRY gal)i N8l OEPBPOIRIPYALD] S one. Koy
pyrrol e and pyrrol es substituted béﬂggi%ry or_secondary am
p

n
groups, pyrP8Ffiesi® -&-g. "k i GPHBC i di s LUbstrt 3/“05(? by~ 9~
pri mary »r seodndamyppaninde greoups,and one or more (e.g., two)

pyrim di 1es -8unllouRE! @'2gi N ANARY T LALALES a0 aRURBL L ofh Dy IR Y
or secondary a ne grou é, sSucC as a a-.am nopyri m di ne, pyrazines,
e.g., pyrazedechpd pyvelzi ges yy@@trﬁapﬁalﬁylpritrtﬁ@@afml@%{lmryol:

am ne gr oUpge] aB4hBOkbB8Scifod: 08U ROl aREnaNgh T8l hdLsoBUbStdd e ed
by primary or secondary am ne groups. The aforenentioned aromatic I;:)r

het er oar omatihe aftRESTS ey Vardd Ofar RPSRFdi tHonat | y"HHe B ot oWl nd
substi tuent shefrfabcexappked asmMel haesr i nowhtinat iaars, £ @rmd hieloydd + C

parent structure: Cl1-C20.al kyl.,. OH . OR _SH,. SR, . NH
50514, POBLE KA 596n P 1 CHLOTSE RS GTUY oGk Tar e etlar

unsubst i t ut gdodii legbsffi retied rpmenyls of tOenaphubylrigd. grpliabstipnut ed
by C1-C10 al kyl, C1-C10 al koxy, hal ogen, hal o-Cl-C10 al kyl or

hal o-Cl - Cu) al koxy), where R represents a Cl1-C20 al kyl group and the
groups OH, 8§, ComHCNsOZH, aandiPCBMSmayrafssree pkesentei nlide feien

of theiISSakﬂﬁ%po%qu preferably an amine al) or an aromatic or
heterocaromatic compound a2) such as an aromatic
alcochol.

Particularly preferred as component a) are the amines

20 al), optionally in combination with compounds a2} .

Amines al) used in the context of the present invention
are, for example, acyclic, aromatic or heterocaromatic,
preferably acyclic or hetercaromatic, amines. The
25 amines may have one or more amine groups. The amines
preferably have two or more amine Jgroups, wWore
particularly two or three amine groups. Further
preferred are amines having at least one amine function
which has at least one hydrogen atom. Primary and
30 secondary amines are preferred. Particularly preferred
are amines having two oxr three amino functions which
constitute primary or secondary amine functions.
Especially preferred are amines which have two or three
primary amino functions. Further preferred are amines
35 which form Schiff bases, imines or enamines in the

reaction with aldehydes b).

The following compounds, for example, are contemplated

as amines al) in accordance with the invention:
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In the reaction of am ne conponent and al dehydes, the nolar ratio
bet ween ni trogen-bonded hydrogen atons and al dehyde functions is
general ly between 0.01 and 1:1, preferably between 0.2 and 1:1.

Through a s t@pl e AQ.ehiGR Of Lihenreggtivi tz-%amlﬁaﬂl%x%%ooneftas-
enpl oyed, thé réactio pro ucts afford the possibility of
cust om t ai | GAPAGRORE*PREe of for mali AnddAMLREIGERNE mat eri al necHe?t

for form ngtthamGapsykeswakl, the network density, the mall

thi ckness, and the natyre of the 25 thernpse mall r the
requi renent 8¥%Pef e coffonertt’=>% ) a{?eesl?ﬁfje 2 el a‘?e?r atshng
benzoguamamueethyvaed uresisyr e&:ich:emeqf bdDa:ratntcw a:m Wl’pﬁ]ﬁb]f}ere'ﬂderlfled
conmponents al r

m xtures thg)rr)eo t%\}!éirf?%gr reT:‘geur y urea me am nemﬁweaﬁ% A ne.
The am no r@3|m8¢®wd@@§@wé91aMée§roduced in accordance with the
techni ques gysbomRLY for a&a procgtgctl on. j10f o 3R A no%@@ﬁg@@ﬁ&%@é es.

Reacti on of aIdehydes b) with al) conponents produces polycondensates
whi ch have GHM§oYEShieuarsha- pB%FFY%ﬁlF%l%H¥%%SnD|é?Pégl TRY be
app(fj Opri@]E e paedqt 0Bt )eﬁn@aayhrj@thﬁéd)flﬁéwuemg etglﬁagamlaa rggtéah das
product s ron1 n and al dehyde |s et ween an

90C, preferdf Béﬁﬁ&éﬁuﬁﬁé ‘and 60C, %ﬁ%ﬁl§lﬁ%§qq¥%ﬁaneral bet We&n
2 and 510. ®hHemeeqstimethydwlbehdammriead out i n agueous phase or in
organic pha%%,a§qitaple Selyentggare @§%§1ne%|C0h%! aroWRéi&mfﬁe

al i phati c hydrocarbons such as m ner al §, for exXanple

myri st at es, metdy IRdaStlivavinies ;aquebis? phase |bepaﬁﬁﬁédwarﬁvfprﬁm@ilﬁd.

Al'so suitableg 125-1G0RONSAt e 3} e 8K 81 8ROMBLICE W HEkSROBRPTBIhE1amine
conpounds a2). These conpounds are _ahle 15 to enter into an

el ect rophi | % MEXERilGHaR CIR¥ERe Y a8MSonent, and subsequent!y
al | ow pol ycadrdersaidlemineagt icars., iraamellemiek  aromatic and
het eroaronmati c c ounds a2é 20 are_un ubstltu%ed a%onatl and

h'

het er oar omatd ETESHPSTHds Sulh ‘as PhaBhs “Fénzene Zana tordene. 279
Conpounds a2 ypfampcefner extrbalrsuriet,abi ity are substituted aromatic and

het er oag gmaty, &, GYWOUNASy  23vanine,

uracils, e.g., uracil,
thymines, e.g., thymine,
cytosines, e.g., cytosine,
adenines, e.g., adenine,

25 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,

30 pyrrols, e.g., pyrrole and pyrroles substituted by
primary or secondary amine groups,
pyridines, e.g., pyridine and pyridines substituted by
primary or secondary amine groups,
pyrimidines, e.g., pyrimidine, and pyrimidines

35 substituted by primary or secondary amine groups, such
as alpha-aminopyrimidine,
pyrazines, e.g., pyrazine and pyrazines substituted by

primary or secondary amine groups,



Preferred in this context are aryl oxyal kanol s, aryl al kanol s, and
ol i goal kanol aryl ethers; also suitable are conpounds which provide
el ectron-rich doubl e bonds, exanpl es being enol ethers or enam ne 30

systens Sucguéﬁo@%éefur@@ [ Waiho Bk PYhan quiaidiiicrlsardubfreharded
conpounds aZ) are aromaticC al coghol s and et hers t hereof or derivatives

t hereof, pr EVePFéEPaH& PYabrFeRIBEY ng éBEePEOUBE - Especi al | y preferred
are aromatl c and heteroaromatic, preferably aromatic, conpounds in
whi ch at t one free dr oxy roup or carpo lic_aci rou re
pr ef er abl y 2 ®| e% ’-’W%HW%%@‘E %&ﬁ or Car ng?/%mammag gr our%’snewsgre
bond_ed d r ewtlyy adsot Iwetra:ryormf;dlctnmnaﬁélyemi&r oﬁwltlwmglgsubstliments
particularl ¥, gr %t)ﬁ%'ﬁ%ﬁ% Ind his £age h{r). g g%g%hb o5 é%dr

OX

groups or car aC| groups are |rect to an b5 aromatic
ring, and ve’lagfeﬁlteff‘eﬁﬂ’d{ﬂ’yﬂéﬁe Fot@med iy et @HpoQRtrl o‘f’i‘ltosé?me COOH,

anot her. |t yiugokur teir ,pred er,r et bor Hhe ot ccal cehol styands,-c,,

carboxylic aC| ﬂs to be sel ecte from enol s,

resols
p-cresol ), AZEHt NBRSE (&S aHHSB 5%{1??8 ),%and E%hdp‘aﬁggllcf’f
from ethyl phepblcsylpr q;eylgphen@mstfﬂunmaa}ohenol s:,l am@I rﬂm,ypmnmls,
and also tri aci nd its t IIi it t
terepht hal i cq%(%l % andlqa“%’Zl gestergﬁ fE)Cht —Ig:??: aC| ?s e}Z Ig(?s@
phthal i c ankhyjdoxge, ahersl o nEptEwees st ker@ofzo 'Hﬂéi}éll ol ard 1115;%
carboxyl i ¢ geldpsmays alse RO @il | nuldied of Ml e pSabissens
al koxi de or ~carboxyl at e, respectlveﬁ . Aromat’ic al’cohols preferred in
accor dance it fibenhd oAy Ot F@ﬁléréaz}l‘@o t hose which are used in the 20
producti®on of pol ycarbonate plastics (e g., for conpact discs,
pl asti c dishes, _.,baby bottl es) and reS|n varnlsh
coatings onipré %e%(éhﬁoﬁnﬂ’ fla}rriﬁ AHPRE nBpE ﬁgqq(hé’tﬂ%frl He
2, 2-bi s(4- hmdmmmnylb@twmmenﬁ_breghanbbnéed 2ydroges espetd aduil@
preferred | aadamablic Al ool ol %, 88keahed SL0RLDeoPhENan havi 10

Sy dr Ferably

two or nore groups, pre

2,2-bis(4- h)@@t@cﬁw@h@wl Ppﬁb’paﬁe ¢ b2 spikreﬁoll A)., Pprosahechol suitable

resorcipgl , JRArRAUMNOoREe 39e§891~}161@§p61fh%1§édr&9ﬁt56}%s employed,
phl or ogl uci nol, pyrogallol, hy roxyhydroqw none,. Wi th resorci nol

and/ or phl or&§t G@Wl%rﬁﬁéﬁh%& XA Pt POTEHRt H e RF afofedT e

al cohol s. 3%adinenecentied rart, dhefbranecapswEsthé tmhﬁ]] L0 1 Dl
are obtai ned %y és the aromati c ,al cohol i the if an_et her
(Sir? ’vattf

t he et her, er rfed"“elrﬂ?bdltrjfe%t of= et
respective fdraeue:lftqar m bhet healht ortdmcrkrmscsohohnﬂorth@aeiatwa nof the

accordapge with the . inventi % +i riﬁ i %ealrgé%{&qlrem | so be present

here; in that case, accordingly erels xture or this
i nstance, the nolar ratio betvveen the free formof the aromatic

al cohol for meaeEi iy | RAgRAHHRRCE Mt hat-Be éréagentmema@ﬂﬂeéhe and
stated additi onal conpanent (ether form of an arowl c aI cohol % n‘fl¥
L Rr

be between FEIFRIYPTEIEIGS v, 204 ef BLXGMFSE: 1 thireply orParyic
reason for tgre fadveasnt ag@rqﬁoﬂiéretsn xayre afret hewrkG ar mimlarmml,coh@xhd

with an, ther formis t.hat thereby. p | to _influen
Feact viBy G e b w thar il BiEkPeE | Srdt PReteaits
i S possi bI e unyee mafrliamuiear lanct cruseeated aamigyest em whose reacti vi ty i s

in a bal anced proportion with the storage stability

The amino resin condensates are produced in accordance
with the techniques customary £for the production of
35 aminoplast condensates. Reaction of aldehydes b) with
al) components produces polycondensates which have OH

groups in alpha-position to amine moieties.



15 of the system Preferred esters of the aromatic al cohols are those
whi ch do not enter into any secondary reactions under the
pol ycondensati on conditions and whi ch possess 20 sufficient

reactivity, rhar $he-p)aGltoniddici t Belipetathte atbRN sty the
aromati ¢ al dehydés used, to generate polycondensation products in a
hi gh vyi el d. *Bf1Farf$Eit aPIPﬁtu&téstf%‘P‘g, FOTE part i Githr PyderKecest®er s
01;] caL boxyl 'g@;na@iad.%y S]Uff:%éﬁ aro us, aﬁhmpbeci,c peeferalby ansetween
phosphoni c i,ds, t o thos ic ossess an interface activity
whi ch can bg%agjﬁgFtd6€A¢h 9€Ié§?€€?ye%gndﬁu§?ﬁﬁF% aﬁﬁgwe%Qa Iiﬁéof
sui t abl é5 esti@r. groups i nclude saturated or 30 unsaturat ed,

strai ght-chain, branched or cyclic hydrocarbon radicals, which may

contain one or nore heteroatonms such as N, 0, S, P, F, O, Br or |
exanpl es belh§ tieacddoar a7 Boreer bed dovhdiBaPesiephsr abRSeqcat | i

acid and sabbgahher aasdr opliophblacigb3emnd sabt slcker eaficaish 4 so
esters of C6-Cl4 Qarboxylli%aC|ds and %alts t hereof, sulfonic, esters,

e.g., parat BFGBRESSI f BRI c2esPBREICanlHOEAFRBRPES esterl, Mg minera
phosphoro ¢ edfier,s foal lexaamac omytrhes tatresss mesttd .omeshc @if@maln caguebus

het er oar oma Egsgggghgg tggglg%?%o§¥gkgr%%hds. In this description,

the term "arona al-one “or conjunction with other terns)
identifies a nmonocyclic or polycyclic (e.g., 2 or 3 rings) aronatic

ring systempjptef enalpnavi 89 6 ddpbheitNg 2f OMEye®: Gron2@N%ENeS R4

napht hal ene. The term "heteroaronmatic” (alone or 1n conjunction wth
ot her t er ms RECGEREIPMES 1E0 CRTRAWIAR | @2 het ERBES c CPRPPLHESs yPdteergble

pref eraﬂ|o$ y havi Iélglt@rt F_il:ftdi gh atzéZLfgistBr:B};ﬁ'}_ imeigcerqaéml tdre ][Wtrbe the
nmonocyclic or, polycyclic (e.q. or ri.ngs). anpl es .o

het er oar omafil&q¥ fres alﬁ&w%érhﬁol e, pPfole, eg)‘%?@?clé’y'ri mi Y
pyrazi ne, tpicdzicoadeasdtibnquenatinas.Exanpl es of heteroaromatic
conpounds a2) are furan, benzofuran, thiophene, benzothi ophene,
pyran, and benzopyran. Al dehydes b) having at |least 2 C atons that
are 20 pref &paplies aebordenesiai tand hheperganonihientdoypaumelsudr2 hot

only aljphathe BiMeA=tQ tRIQRPLL ConRl ARNYARS - hhtSe Ab LRy & CARANSM s b)
it is also possible to use al dehyde precursors (|l atent al dehydes),
such as acefalcd 37d 1REfrScetareenss padt TOIMEPPy preferred al dehydes

are one or nore selected fromthe foll ow ng group: val eral dehyde,
caproaldehygg capryl al d yde,gﬂecanal succi nal dehyde,, . - .
cycl ohexane é?%%ﬂ%%g%yde, cloﬁj taﬁ§63§%ﬁﬁQﬁﬂ%}Se, %ﬁgkablllty are
2- met hyl - | - prubpdridiut2dretrioyiapriop eoda he¢kyde roacttial depdander.ol ei n,
al dostegone, antinycin A
Preferred in this context are aryloxyalkanols,
arylalkanols, and oligoalkanocl aryl ethers; also
guitable are compounds which provide electron-rich
double bonds, examples being enol ethers or enamine

30 systems such as benzofuran, furan, and pyran.

Particularly preferred compounds a2) are aromatic
alcohols and ethers thereof or derivatives thereof,
preferred derivatives being esters.

35
Especially preferred are aromatic and heterocaromatic,
preferably aromatic, compounds in which at least one
free hydroxyl group or carboxylic acid group, more

preferably at least two free hydroxyl or carboxylic

9



8' -apo-g-caroten-8' -al, benzal dehyde, butanal, chloral,
citral,citronellal, crotonal dehyde, dinethyl am nobenzal dehyde, folic
acid, fosm donmycin, 35 furfural, glutaral dehyde, gl yceral dehyde,

gl ycol al dehydeq 6&5&; GreoxybhgedCid r@NtANgh, the aromatic or
2- hydr oxybenzal de hydr oxybut anal , h drolyneth Ifurfural

4-hydroxynoH§ﬁ§F°a¥§Bﬁﬁﬁﬁna¥lng It 1s pdartic preferrefl in
i sobut yral dehyge, srsbaci®l eith, 2emethytwindeanal hydroxyl groups or

mucochl ori caci t yIfornanlde 2-ni.t robenz eh de Qna

oct anal , olggggﬁfﬁgﬁc O?Flgtaﬁx‘e Fandl”; ph2%§¥%¥ﬂaﬁg tﬂ%@c&%ﬁlnll
pi per onas, gmomanab xpmgpenad wﬁmnQ@aﬂbnhﬂdhdehyddOGauGﬁ|xmumeta—
sal i cyl al de %m%ﬁc %ﬂ%e Al OnyLing SEE P%éfltgl 'f@rrtew %fn

vanil lin, ci nnanmm erence is I| ew se ven

al dehyde pr é@@r sé‘ﬁ@“@t&tcentalélcﬁjé’r%?deﬁndof qaﬁ@oa?y(i'ﬂé-‘rrerﬁqlcﬁfed tO be
al dehydes, f%;é%@lélt@& eidg §ﬁ@a51@ce&ﬂé§oa§d (Bglm acet &Jirﬁi | d:FtﬁéoI he
pur poses o resent inventiqn ssi r a y
conponent t&aﬁ§§5 i@ %stfﬁﬁt % iﬁgge Pt eﬁgﬁTV£L a0fhr (%r
four, very pmremer abhylphenbilee apﬂepyﬂphgnomps péluﬁnbpnﬂmﬁls]t drsd
being br el eLeSloLonbuaxal o gl voryl | coagldsc oLyt ar aldehyde andlor,

SUCC|naIdehy§e € preséentas a
particul ar | gagiyiexacidyl amdr at@efg&t@md/mr%mﬂ@tﬁlmhi@ehy@!é and its

gl ut aral deh)é@%e&% pﬁ%ﬁtﬁ&h%' ya@wf ec{r{c@dlt%o la_@,te%% M £HQCapsUh£61 Of

t he i nvention rati o of | 'east one ani ne and/ or

aromatic or aﬁbﬁ/@ﬁf&é@onﬁnc’c %b‘?ﬁ)o‘é]hﬁ *eéea th&réﬁéu The s s
thereof19r derpeative thelesf n&@cmwoeﬁeer@ré@eﬁ@ Bh tiige atfoh@asds

one al dehydi ¢ conmponent ma ener al | n.1:1 an
ref or abl y bEEIBoROLEE Al FLEHHE Pt Fa PRI Eas SEOPoFESP A hol
as conponent a) is preferably about 1:1.5 to 1:3, in the case of

pht or g1 uci aoloaaul Lalobaal 2o, bactheacasy ofa0-Hehani n; aboulne

o

1:.1.5 to 1: In case o urea a
wei ght rati ¢noengdmponans lsob)these) Fpicheckirge cwiacidn ithe,

the rath® Oof R YD Qi@'pd&%}c%lﬁbcﬁ{at@ p*latl:)tltd% th;_e | b Ofompact
conponent c), is in genera bet ween : an 1: nor e
preferably Bétfgen BIasblandifhssos b rsa%§ GEOKY] nt e FrER
context of therglesent( e.@v.entﬂqaﬂwaﬂurwmrt w&g@ﬂfallcadﬂlsdcaﬁd film
met hyl pr Oparf)%_sé']!:lafg%rllllg% ,aCI d Orn'toll.;[eS salt S[S 'A%:I\{:Plsdularly 2,2-bis(4-
hydroxyphenyl)propane (bisphenol A).

25
It is especially preferred if an aromatic alcohol is
selected £from the phenols having two or more hydroxyl
groups, preferably from 2,2-bis(4-hydroxyphenyl)}propane
(bisphenol A}, pyrocatechol, resorcinol, hydroquinone
30 and 1, 4-naphthohydroquinone, phloroglucinol,

pyrogallol, and hydroxyhydroguinone, with resorcinol
and/or phloroglucinol more particularly being preferred

as aromatic alecohols.

35 In one embodiment, the microcapsules of the invention
are obtained by using the aromatic alcohol in the form
of an ether, the ether, in one preferred embodiment,
being a derivative of the respective free form of the

aromatic alcchel for reaction in accordance with the

10



commercially avail able for exanple as Lupasol (r) PA 140, BASF), e.g.,
al kali metal salts such as sodium or potassiumsalts or ammoni um
salts, e.g., 2-acrylam do2-nethyl propanesul fonic acid potassiumsalt,

O 5 2-acryliaiedie: 2nTetied pf@@@“@@b@ﬁﬂmom{a@ &1 b ObeS Ylesdrhtergdfe ;
e.g., alkali, ne al salts such |un10regota33|un1salts or ,
Armoni um salis R SR ‘o SrETEL ) AR 2 S AR i

al so be usednmmamcmixuﬂmedmﬂ&r ddeid ebar éantbhacﬁyb&téonm1dﬂﬂEth

appl i cati on Ldgntiti s, bohby Methaciyl af esand AL ALesc TH 1y che

copol yners are sui it abl e as pr ot éct’ ve c can
advant aggousinyedigriong ahe m%@du@tabﬁdofadﬁmmsquub@mpomsnt (ether

Par ticul arl yos4 t gbl ﬂ)a%[erom%qr@rélbeﬁ&we dde Rl | 8wtR@en 0:100,
2- Acryl am do- 2- netgé propanesul foni cacid andits al kali nmetal and

ammoni um saPret ﬂyléﬁﬁé@rﬂb%ﬁtﬂyﬂJIDﬁrépén@ﬁhésﬂhonlc acid and
its alkali metal and ammoniumsalts: CH3 0 OH Particularly preferred

are copoly c) based AMPS. The co rs may .be constr cted
from two o% 2’% N%EE/E a%g‘f?f?tag?% m% F?%mqwl&ﬁmﬁ’ meT s
(bipolyh@rspdeMume(amumhmﬁwwniheamoéyhersfomm firsomaturtloorainonet s.

In additionto ,@%q}ifi%d/‘fé %fu&q?getﬁgyrggceq%t e HHP Syt ©

partlcularly 0 at e conononers presen
as AMPS andMaithAPR tshdrtabdice ssiedriavorad (W Wadcry | Hi el sroponetisle

present and epld oAt Yo @NE-BF PBI @ lditlhey Q?BQHﬁr%ﬂmﬁ%@”Fé£§t£$ﬂ
acrylam de, N-vinylpyrrolidgne (avail abl e comerci al as Luvi skol(r)

10 K15, 1<36Sorin &obaEaresd HFOPBFtb@Py@&FEoﬁ%%ﬂ%%P?ﬁgﬁxﬁ9%@?*%ﬁ%
sul fonat®es, of ipe egapewnds such as vinyl esters, styrenes, vinyl

et hers, N-vinylcaprolactam vinyl phosphoric acid and its salts and
esters, vinyl phosphonic acid and its salts and esters, 15
vinyIsuIfonmmaﬁanie@ndeStsrsakﬂ@ ahe esremativi mllcdrdiexyhire achase

and t hei r htﬁ% ang, eﬁ&%%n(t%r-fglmé’d “é(%f‘cg%bgn%gg) Al '@ﬂ&er

anhydri de, et ene and c anh I'SO ne and/ or
mal ei c anhy&hﬁﬁaPQ&X@Qﬁﬁﬁﬁﬁﬂ%ﬂ%ﬂanﬁ?ﬂ@i@éon%r §§ﬁtswﬁlQQnMPQEﬁeSS

conmpounslg 0%u@ﬁﬂ@1dﬂﬂﬂ¥é&ﬁ%&vf&@feféﬁdthge%hb%%&%bﬁhﬁﬂaNHHEHEHSoﬁre
acrylic acid, and nethajd¥llc aci ters e ester gégggs

an
bei ng, for A B URSAE UPCEHY Jstr g, €O Sen
polycondensatlon products in a high yield. of

particular interest are, more particularly, the esters
of carboxylic acids, sulfonic acids, phosphoric acids,
25 and phosphonic acids, but also those which possess an
interface activity which can be adjusted with

relatively long carbon chains.

Examples of suitable ester groups include saturated or
30 unsaturated, straight-chain, branched or cyclic
hydrocarbon radicals, which may contain one or more
hetercatoms such as N, O, S, B, F, (Cl, Br or I,
examples being the esters of formic acid and salts
thereof, acetic acid and salts thereof, propionic acid
35 and salts thereof, and also esters of Cg-Cis carboxylic
acids and salts thereof, sulfonic esters, e.g., para-
toluenesulfonic esters, amidosulfonic esters, and

phosphoric esters, all based on the abovementioned

11



25 chain, branched or cyclic hydrocarbon radicals, which may conprise
one or nore heteroatons such as N, 0, S, P, F, O, Br and/or I.
Exanpl es of such hydrocarbon radicals are straight-chain, branched or

cyclic al kylrcsltalcghtnghahBtebhapshadier §Y6bh618! keny!  caFybx e
30 as phenyl aqr. heterocyclyl such as tetrahydrofurfuryl.

ParticuIarIﬁ%?@?@rred(neth)acrylateconnnoners contenpl ated are as
follows: 35 a) acrylic acid, Cl1-Cl4 al kyl-acrylic acid such as

met hacrylic acid;. .b) th) acryl am dessuchasacr yl am de, .
met hacr yl ani e,tg}lasge?%%gﬁlc%’%%%{ﬁ dg‘],h%i chee mone‘ilr?r%?%%%r yl&kPRE, or in
N- but oxy#ret lepnderyitawndeyithh | sobaroxyamsthy| adeytafiide, a monocyclic

N ety o oy BELSARRE, s B S0 Rl P o, LB oAt 6. sing
het er ocycl ylsefﬁé@macéwﬁ%%%ﬁx hdsviagr a%yd:lcbf b FIIT aBFPlar e Arfd -

t et rahydr of wehieyle MhachybatBal&he car Baeycldeg o Metiy Beryd AbRse Swch
as isobornygﬁgcrylate and isaobornyl neth crgg ; ane

te; d ret .
(et by acry] dP0ORE S 2Ll PO O G6r OF abErBRM et Heent fies
met hacryt at e GASmatd86hiferdcyclic rig)g Glydile al gayd £ acalyl atlesv iugh
as net hyl, ethy 15, n- pr.opyl ,_.i ro Ny | butyl
i sobutyl, tgrt-{ﬂty ? ngﬁgﬁtyfﬁkﬁggpeﬁ¥§?, H§§%¥O?5$§$F9§-hg§?ﬁ, be
i sohexyl or mepeicyiediyl Pr pegidyclict yle.(@..g.2 & e hydimxy! )Exapigs
decyl (e€.9. of2- prARHOERIM i T 5p08CY! ) axlindecyl , dpdacyl, gyidecy!
(e.g., 20 isotridecyl), and tetradecyl acrylate; the alkyl dgroups may
be optional PYYS§8&€Et ut SBYHYMEAESr noRY TR GHen at SHBREENG,, and
fluorings chiamiongnehr GRiafg1@s idinSardarnadild fddggaaidylaz) are
acrylate, or. b one, or re anin? groH S. € 8 d%ﬁthglaninoetq%
acryl ate, o %5yTene®5P?95 48 e aFRoRY gPéups,eEﬁ% L3P RBER ox VY TP
acryl ate, omnby cemzopyramr.e aryl oxy groups, such as phenoxyet hyl
acryl ate; f) C2-Cl4 al kenyl acrylates such as ethenyl, n-propenyl,
30 isopropenyl, n-butenyl, sec-butenyl, isobutenyl,
t ert but enyl Addeéndeny| b sopaniady| akexéagbte. §. , Cn-aexeay| thabhexeny|

or cyclohexemdlrkrraept enyl aceet-aayke( ewdcn 2rgthybhexeny! ) nRoneryh ,
decenyl (e.g., .2-propenyl heptyl or isodecenyl), undecenyl,_ dodecenyl,
35 tridecenyfi(&dg. Nots FHVAELeMNAEI At et 1 REMA - He ryt &y demd
their epoxi des slidhwdi@l yenpypheater \iat £t 0 saziIddli pessSBTE & use

oL L0 e SR SR R SR SU Rl ALY

and hemiacetals.

25
Particularly preferred aldehydes are one or more
selected from the following group: valeraldehyde,
caproaldehyde, caprylaldehyde, decanal, succinaldehyde,
cyclohexanecarbaldehyde, cyclopentanecarbaldehyde,

30 2-methyl-l-propanal, 2-methylpropionaldehyde,
acetaldehyde, acrolein, aldosterone, antimycin A,
8’ -apo-ff-caroten-8'-al, benzaldehyde, butanal, chloral,
citral, citronellal, crotonaldehyde,
dimethylaminobenzaldehyde, folic acid, fosmidomycin,

35 furfural, glutaraldehyde, glyceraldehyde,
glycolaldehyde, glyoxal, glyoxylic acid, heptanal,
2-hydroxybenzaldehyde, 3-hydroxybutanal, hydroxymethyl-
furfural, 4 -hydroxynonenal, isobutanal,

igobutyraldehyde, methacrolein, 2-methylundecanal,

12



hydr oxy- n-butyl, hydroxy-sec-butyl, hydroxyisobutyl,
hydr oxy-tert-butyl, hydroxy-n-pentyl, hydroxyisopentyl, 5
hydr oxyhexyl (e.g., hydroxy-n-hexyl, hydroxyi sohexyl or

hydroxycycl ghexyhh orixdr oxyheptyl chydroxyoctyl (@.fethyr €Syddesy)! ) .
hydr oxynonyl , h¥droxydecyl (e.qg.,

hydr oxy- 2- pPoPYReREPEA REBYERyi s RR3MIL : hy @F&RVARdecypleocanthal,
hydr oxydodeeyllishydr, oxyt pedeapnhl(e. 9. phdfyhyehaxyi sot r igegydgyaraing,

hydr oxyt et radecyl _acryl ate, the hydroxyl group being | ocat

Yo orably FHEEEPRRRAl SUCEATRL (e e (REoroSat frtienrdsn v
acryl at e oreitingis, 1) spasidyiled dedvgle, 2-dpmrlogamipr.opysteeptydeye)n of
t he al kyl radi : : al kw gl acLyl QoL Sq or
nmor e aIkyIe%g&%?bgg%%&g?%gn1%%%%%?%3 g§g£%§gﬁbn%%%ﬁj?eneIg?y%%pgﬂg
acryl ates, SHERCISI&Er Wsatlééi@@fflsét 19 vETe t Videt | aieliydenerecursors
glycol (e. 9. ,(1hténtOr aladnprepanediol }ne 205 byt ¥hene: 8h¥g0l al&Wydes,
1,2-, 1,3- or 1,%—buh§ned|og)h pent¥l ne %Iy%gl,ée.%.

1, 5- pent ane&*6f"P-61° ek&Sdry &6F Fgggg,dl, Rex& é&?ol), i n which
the secomd hydroxyl group is etherified or esterified, as for exanple
by sul furic i d,.phosphoric aci rylic acid 25 or t hacryli c.
acid, or ii )E%%ol f}:zlajlekyI]-J(é)lnr anfcoloc%acﬁ_;}%t é:’sressu":]clﬁC aslrb%ﬁnyr}tg]tcfﬂll en% S

gl ycol acr ylpaises blgol §qr oplpe end dghydak asmyplcatess; pol hbueyladnelegsicol
acrylates, polynpent ylgne o oé BELYLBLES e PUMIEXYLENG Y CObery
acryl ates, ose second hydrox il 30 group may optionally be .
etherified BFeESESPLY cbWO adTEGr BXAPPYES bPTrOWPEuUrPeT aficd eCRGsphbt i ¢
acid, agsyl eiag d Gramihacdyligonci dgibxaanl es ofiighyal kydene,

| ycol units with etherified hydr oxyl gr.o0 are -014
0 Uy oxy ( Py aTRCERE s vER LY soec Les S Be e ( BORPRRCFRne
gl ycol acrylatesydiexanpepaiferdtnol y)edtkey| ensagt yodlaning t s qddxal ,
esterified r.axyl S I i - al S
(oo sal foarmi oo e o s SR RS SRR 1
sal t's, (pol yparicaierdlyy golefgiraedyl at es such as 1, 4- but anedi ol
di acrylage or 1, 6-hexanedi ol diacrylate, or (poly)alkylene glycol

nethacrylateacr%latessuchasl,4-butanedioL , _
In the microcapsules of the invention, the molar ratio

of a) of the at least one amine and/or aromatic or
heteroaromatic compound (e.g., aromatic alcochol or
ether thereof or derivative thereocf such as ester) to
25 Db} the at least 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
component a) ig preferably about 1:1.5 to 1:3, in the
case of phloroglucinol about 1:1 to 1:2, in the case of
30 melamine about 1:1.5 to 1:2, and in the case of urea
about 1:1.2 to 1:1.5. The weight ratic of components
a) + b) to ¢) (protective colloid), i.e., the ratio of
the sum total weight of a) + b) to the weight of
component <), is in general between 1:1 and 1:0.01,

35 more preferably between 1:0.2 and 1:0.05.

The copolymerg c¢) used in the context of the present
invention comprise units of 2-acrylamido-2-

methylpropanesulfonic acid or its salts {AMPS,

13



5 nmethacryl ate acrylate or 1, 6-hexanedi ol nethacrylate acryl ate; The
pol yal kyl ene gl ycol acrylates may carry an acryl ate
group(e.g., pol yet hyl enegl ycol nonoacryl ate, 10 pol ypropyl ene gl ycol

nonoacr yl at eomRek¥REL Y ens 8l1eale A0k hBLE, sROIMBSMEYIeney al4treol
nonoacryl at e _ar_ pol yhexyl ene Ycol nggoacrylate§ r two or pore,
preferably P%§F)acr%rﬁte g?%%%L, At las SiditFet RiFEned I yrotium  or
di acryl at e, ppakygptiopy lserie gl yc obmbbAacty | 8h@tsl5 dnel.ybut yd @nel o ol
di acryl ate, ,pol ypentyl ene gl | .di acryl.ate aqr_.pal yhexyl en | ycal
diacrylate;ZT 8¥%3ﬁ§%P§? 8%3X§$?%gl a3¥§ ate§Q%%?%%%% céﬁ%ﬁgse tWo
or nore Pol gabkylyéamidbyeoimebhydkrsophaephreptphfier emcif) foromsmles
anot her, exﬂﬁfi@#%%fl?e'é'gg bl O%EL%a(if‘ Hﬁ%t\{ﬂ?t hyl gne ?héﬁﬁo'asangodium or
pol yet hyl ene % ycol, or” bl ocks o# pol yet hyl ene glycol and

pol ypropyl eRetgEFésm; ThetHediee 2BMOpdner®2BEt o PRE Or more
pol yal kyl enemghkygakr22adakt s mppobyal kylrenend) yaokoblieckssésd in a
generally in.the range from1l to 20, reig&abléain ihe Jange frqg]3
to 10, nore"prEPERabIBPYS t he'Pand®Ft om SUE O EECTY RS Cr | 18 kyits
nmet hacrytd at eppiduchtdasnnet hidenet hiks 30 bogdr opyhethsopybpyks n- bardl ,

sec-butyl, i .. t - but yl - pent i tyl, _he e..0.

n- hexyl, i so%gfg';%¥8rs'c%$%h§)?éﬁlﬁhegﬁ%t y%{%feocﬁ%@]pc el.eg. ?gzi%%%é‘?%ex‘fﬁ)
nonyl , decykoléogds 2apdopydepty| used sadvepkpgegndéry| dudodecyihe
tridecyl (ep@oqudibsobli fee¥blapaideketradecyl nethacrylate; the

al kyl groupS may be optionally substituted by one or nore hal ogen
atons (e.g., fluorine, chlorine, bromne or iodine), e.g.,
trifluoroet pyh-rAaetinaenyl at euieaoby onegy NMakRCREHRO JiAUPSde€. Ghe
diethylanin%eig | . _methacrylate, or by one or nore al koxy groups,
such as net i& éﬁ&B?r nmet hacryl ate, or by one or nore aryloxy groups,
such as phenoxyethyl nethacrylate; 5 ) C2-Cl4 al kenyl nethacryl ates
such as et hgnyl -praopenyl i yl, -but , s
Sobut enyl | CorCIHUTREoP oA, bekPOREPRRa s 0| e S ses
n- hexenyl , PdbRdRempitadr agydc roReRaH Falhept enyl, octenyl (e.g.,

2- et hyl fg¢xenyl ), nonenyl, 10 decenyl (e.g., 2-propenyl heptyl O

i sodecenyl ), undecenyl, dodecenyl, tridecenyl (e.g., isotridecenyl),
and tetradecenyl nethacrylate, and tdhgi ro epoxi des such as gl yci dyl
met hacryl ate or aziyidines h as /aziri n%/ggxmacrylate; 15 k)

C1-014hydro§£%l %\\

HaC e

2-Acrylamido-2-methyl-1-propanephosphonic acid and its
alkali metal and ammonium salts:

25
CHy O
NH \ /OH
S H,C OH
Particularly preferred are copolymers c) based on AMPS.
The copolymers ¢} may be constructed from two or more
30 comonomers, as for example from two comonomers

14



hydr oxynet hyl , hydr oxyet hyl , hydr oxy- n- propyl , hydroxyi sopropyl,

hydr oxy-n-butyl, hydroxy-sec-butyl, hydroxyisobutyl,
hydroxy-tert-butyl, hydroxy-n-pentyl, 20 hydroxyisopentyl,
EYSroxyheXYHﬁﬁﬁoﬁ eﬁﬁgﬁOXUhPé?eﬁ%&ﬁﬁﬁ%ﬂﬁﬂ%yv%%&%ﬁﬂbm%&g) tﬁrIFFrOT)
ydr oxycycl ohexyl ), hydroxyhepty hydr oxyoc e.q., 2-e exyl),
hydroxynonyﬁ?uﬁy&FH%Wﬁﬁﬁﬂ%fLi%,%@@ﬁ?&%ﬁ Eﬁr@ﬁ?ﬁhéﬁ%ﬁqﬁ'AMPQ/there
?ydr oxyihsgdm)ﬁ )behycslxlé@xylumdeewd ,W,owmepﬁktiﬁﬁlayﬁyObmFr idieCtW;]o
e.g., hydroxyisotridec ,._an roxytetradecyl nethacrylate, the
hydroxyl” or O APRG YIGES, SaTBPEREr BoPsCERaer m nal  posi t1on (6o
positionj (e.g., 4-hydroxy-n-butyl nmethacrylate) or in (w1) position

(e.g., 2- hy%ox%éﬂlpraf’soy'ﬁg‘t%gt hagcaybat et ehetle ﬂéy:okrfﬁadb‘ﬁa'riloéé

al kyl ene gl ycol nethacry S conprising one or nore a Y ene gl ycol
units. Exanpgheshdperv)amgncengiere grgesntmatithceyrapesllgueneasor
geghacrylat%?ﬁq)egﬁ?%gﬁp 3@0?&M@€éi DEQBM%Q%% g?%?ﬂg(€%§%glém£aepr

, 3- propanediql ), butyl ene col (e.qg., 1,2-, 1,3-_"or 1,4- . ®
but anedi of ) Pf-aéw}@érﬁé%&l@e&% {@vg%l,laf%- PRt BH)Y of S heRyieke!
gIKco!fi@agxnsl,GKBe?angdmmmx,fanm@Lch?ihgcﬁch?dybyﬂbexguagésupafs
etherified gr .esterifie or_ exar sul furic_acid, .
Phosphor | ¢ SOISE HERUHE CUERar b frot RABYS! 1Py Sy s vinyl
pol yal kyl enesgleyesol métvracred . at esimsyich etshepod y et Tyy emel chiycolactam,
et hacry! at G RokyppeRyliene ghygol JfRi hagey! alem e pahudutylenss,

| g
\3

gl ycol et hacr tes; polypentylene col nethacryl ates or

pol yhexyl en®&igWesosplorder yI af &g, e $BBondSaNeF ox#dgr cRptES
opt ijona%zky Ee.n;?tl@@rliffdnqd' & or la@iﬁer! fg’h@d, ataﬁf orslg_xaml)l ealbads%E%(ﬂéfflg,
aci d, phosphari¢ acid, acrylic acid or nmethacrylic aci d; anpl es
of (poly)al RyiRn&EGHPEs] l%i"ﬁ‘t‘%}d\ﬁi ARt | trﬁ/oar‘?igy?sb%%pge gef
Cl- C14 al kyhdxy~l@pelti)ral kylidne ghygols felgic Arnkildride, ethylene
al kyl oxy- (paql | kyl gl yc .net hacr ex of .
(poly)al kyl %ﬁpeé)/gﬁ]};co%&ﬁeﬁi S a\j’d}}%&_}elrs%eéri flléleéﬁ%%e&%/l a%?%%rs an[rlae1elc
sul f oni un( pelnyyaltiiyeenes gy yeot sng ke e , asbyfloadam (Ppol gaarkylodgneamyl

glycol #Bt hacmyAeS) ANditRal koagldsaser (poly)al kyl ene glycol
di mret hacryl ates such as 1,4 20 batanedi ol di net hacryl ate; The
pol yal kyl ene gl ycol nethacrylates may carry one nethacryl ate group

(e.g., polyeidlenedql yaethmeeteabacrybmdomded Y Rirepyherglgbycatia
nDnonEthacr%k%”%ethacrylic acid and their esters, the ester groups
being, for example, saturated or unsaturated, straight-

25 chain, branched or cyclic hydrocarbon radicals, which

may comprise one or more heteroatoms such as N, O, S,

P, ¥, Cl, Br and/or I. Examples of such hydrocarbon

radicals are straight-chain, branched or cyclic alkyl,
straight-chain, branched or cyclic alkenyl, aryl such

30 as phenyl or heterocyclyl such as tetrahydrofurfuryl.

Particularly preferred (meth)acrylate COMONOmMers

contemplated are as follows:

35 a) acrylic acid, C;-Ciy alkyl-acrylic acid such as

methacrylic acid;

b) (meth)acrylamides gsuch as acrylamide,

methacrylamide, diacetoneacrylamide, diacetone-

15



25 pol ybutyl ene gl ycol nononet hacryl ate, pol ypentyl ene gl ycol
nononet hacryl ate O pol yhexyl ene gl ycol nononet hacryl ate) or two or
nore, preferably two, nethacrylate groups, such as pol yethyl ene

gl ycol di”ERQQE&ME?EQmiaelypﬁ°§¥£§ﬁ§m9iﬂ§9&cP#ﬂﬁ&f@@fy”ﬁuf%oﬁﬂ%oxy—
pol ybut yl ene glyco di met hacryl at e, pol ypent yl ene g%gcol ,
di met hacr yl Be&b¥LagsYyRBRGIFene gl ycol NitthtHFacishufgietprrylamide,

pol yal kyl eng-gkygakoffghbadgyYhat Baciayamli 88, CONPIeth ML L r Ve de ,

ponaIkernﬁ_ I%ﬁoé ilogﬁs thi% are 35 different from one anot her,

exanpl es be nge SeRETGHIBSIYhEIRGFéne gl ycol and pol yet hyl ene

gl ycol, ®r bl ocks of polyethylene glycol and pol ypropyl ene gl ycol

(e.g., Bisonpgr gni s), @ﬁﬁ’ 75-9); Th gree of
ce hggg?égyg%&go ( g fho i polggﬁﬁy as

pol ymeri zati on o yal kyl ene units or | ene

gl ycol bl ocketirahyamefurfypryd t hacrahgbef r omid t -Doralprareiapiuryh

the range fremhdct9130e,Mie RILARMBRIVA N (hBenharge1bkem 3st8n6.a9
Exanpl es of ners,are |isted below 10

preferred (nmeth)acryl ate conon
a) 4-hydr oxﬁﬁﬁ&?t‘méfgr Frav. aﬁ?o‘eﬂdHEﬁ/PB?r?Yﬁyafﬁsk?msE?Femet hacryl at e
15 H2COH HPMA

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

e) ¢-Cyy alkyl acrylates such as methyl, ethyl,

15 n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl,
tert-butyl, n-pentyl, isopentyl, hexyl (e.g., n-hexyl,
isochexyl or cyclohexyl) , heptyl, octyl (e.g.,
2-ethylhexyl)}, nonyl, decyl (e.g., 2-propylheptyl or
isodecyl), undecyl, dodecyl, tridecyl (e.g.,

20 isotridecyl), and tetradecyl acrylate; the alkyl groups
may be optionally substituted by one or more halogen
atoms (e.g., fluorine, chlorine, bromine or iocdine),
e.g., trifluorocethyl acrylate, or by one or more amino
groups, e.g., diethylaminoethyl acrylate, or by one or

25 more alkoxy groups, such as methoxypropyl acrylate, or
by one or more aryloxy groups, such as phenoxyethyl
acrylate;

£) Cy-Cyy alkenyl acrylates such as ethenyl, n-propenyl,
30 isopropenyl, n-butenyl, sec-butenyl, isobutenyl, tert-
butenyl, n-pentenyl, igopentenvyl, hexenyl {e.qg.,
n-hexenyl, isohexenyl or cyclohexenyl) , heptenyl,
octenyl (e.g., 2-ethylhexenyl), nonenyl, decenyl {(e.g.,
2-propenylheptyl or isodecenyl), undecenyl, dodecenyl,
35  tridecenyl (e.g., isotridecenyl), and tetradecenyl
acrylate, and their epoxides such as glycidyl acrylate

or aziridineg guch as aziridine acrvlate;

16



0 c¢) ammoni um sul fatoet hyl nethacrylate CH3 sC)- 1+ H2CC) H N- HSEM 0

H 0- 20 0 d) pentapropyl ene glycol nethacrylate OH3CH3 H20 PPM 5
LI

g) C1-Ci: hydroxyalkyl acrylates such as hydroxymethyl,
hydroxyethyl, hydroxy-n-propyl, hydroxyisopropyl,
hydrozy-n-butyl, hydroxy-sec-butyl, hydroxyiscbutyl,
hydroxy-tert-butyl, hydroxy-n-pentyl, hydroxyisopentyl,
5  hydroxyhexyl (e.g., hydroxy-n-hexyl, hydroxyischexyl or
hydroxycyclohexyl), hydroxyheptyl, hydroxyoctyl ({(e.qg.,
2-ethylhexyl) , hydroxynonyl, hydroxydecyl (e.g.,
hydroxy-2-propylheptyl or hydroxyisodecyl),
hydroxyvundecyl, hydroxydodecyl, hydroxytridecyl (e.g.,
10 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;
15
h) alkylene glycol acrylates comprising one or more
alkylene glycol wunits. Examples are 1) monocalkylene
glycol acrylates, such as acrylates of ethylene glycol,
propylene glycol (e.g., i,2- or 1,3-propanedicl),
20 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 iz etherified or esterified, asgs for
example by sulfuric acid, phogphoric acid, acrylic acid
25 or methacrylic acid, or ii) polyalkylene glycol
acrylates such as polyethylene glycol acrylates,
polypropylene glycol acrylates, polybutylene glycol
acrylates, polypentyvlene glycol acrylates or
polvhexylene glycol acrylates, whose sgecond hydroxyl
30 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
35  hydroxyl groups are C1-Cug alkyloxy- (poly)alkylene
glycols (e.g., C:-Ci. alkyloxy-({polylalkylene glycol
acrylateg); examples of (poly)alkylene glycol units
with esterified  hydroxyl groups are sulfonium-
(polylalkylene glycols (e.g., sulfonium-{poly)alkylene

17



0 e) acrylic acid RC OHAS O U hexaet hyl ene gl ycol nethacrylate
0 5 g) hexapropyl ene glycol acrylate CH3 0O
glycol acrylates} and their salts, (poly)alkylene
glycol diacrylates such as 1,4-butanediol diacrylate or
1, 6~hexanediol diacrylate, or (poly)alkylene glycol
methacrylate acrylates such as 1,4-butanediol
5 methacrylate acrylate or 1,6-hexanediol methacrylate
acrylate;

The polvalkylene glycol acrylates may carry an acrylate
group (e.g., polyethylene glycol monoacrylate,

10 polypropylene glycol monoacrylate, polybutylene glycol
monoacrylate, polypentylene glycol monoacrylate or
polyhexylene glycol monecacrylate) or two or more,
preferably two, acrylate groups, such as polyethylene
glycol diacrylate, polypropylene glycol diacrylate,

15 polybutylene glycol diacrylate, polypentylene glycol
diacrylate or polvhexylene glycol diacrylate;

The polvalkylene glycol acrylates may also comprise two
or more polyvalkylene glycol blocks that are different

20 from one another, examples being blocks of
polymethylene glycol and polyethylene glycol, or blocks
of polyethylene glycel and polypropylene glycol;

The degree of polymerization of the polyalkylene glycol
25 units or polyalkylene glycel 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.

i} C€1-Ci14 alkyl methacrylates such as methyl, ethyl,
30 n-propyl, isopropyl, n-butyl, gsec-butyl, isobutyl,
tert-butyl, n-pentyl, isopentyl, hexyl (e.g., n-hexyl,

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

18



-6 H2COH

0 h) hexaet hyl ene glycol acrylate 0 i) hydroxyet hyl

met hacryl ate CH3 Bi somer PEM63PHD k) net hoxy- pol yet hyl ene gl ycol
net hacryl ate CH3 50

10

15

20

25

30

35

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

groups, such as phenoxyethyl methacrylate;

3) C2-Cis 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.g., 2-ethylhexenyl), nonenyl,
decenyl (e.g., 2-propenylheptyl or isodecenyl) ,
undecenyl, dodecenyl, tridecenyl (e.g., isotridecenyl),
and tetradecenyl methacrylate, and their epoxides such
as glycidyl methacrylate or aziridines such as

aziridine methacrylate;

k} C1-Cis hydroxyalkyl methacrylates guch as
hydroxymethyl, hydroxyethyl, hydroxy-n-propyl,
hydroxyisopropyl, hydroxy-n-butyl, hydroxy-sec-butyl,
hydroxyisobutyl, hydroxy-tert-butyl, hydroxy-n-pentyl,
hydroxyisopentyl, hydroxyhexyl (e.g., hydroxy-n-hexyl,
hydroxyischexyl or hydroxycyclohexyl), hydroxyheptyl,

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

hydroxytetradecyl methacrylate, the Thydroxyl group
being located preferably in terminal position (o
position) (e.g., 4-hydroxy-n-butyl methacrylate) or in
(w-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 1) monoalkylene
glycol methacrylates, such as methacrylates of ethylene
glycol, propylene 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-hexanediol), in which the

second hydroxyl group is etherified or esterified, as

19



1) 2-propyl heptyl acrylate (2-PHA) CH3 10 m 1, 3-but anedi ol
di met hacryl ate (BDDMA) CH3 H2COCH3 0 CH2 n) triethylene glycol
di net hacryl ate ( TEGDVR) 5 0) hydroxyethyl acrylate (HEA) p)

2-hydroxyprepy! AGHH1R! &y HEN £lid acifl, phosphoric acid, acrylic

10

15

20

25

30

35

acid or methacrylic acid, or i1ii) polyalkylene glycol
methacrylates such as polyethylene glycol
methacrylates, polypropvlene glycol methacrylates,
polybutylene glycol methacrylates, polypentylene glycol
methacrylates or polyhexylene glycol methacrylates,
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 (C;-Cis alkyloxy-(poly)alkylene
glycols (e.g., (C-Cja alkyloxy-(poly)alkylene glycol
methacrylates), examples of (polylalkylene glycol units
with esterified hydroxyl groups are sulfonium-
(polylalkylene glycols (e.g., sulfonium- (poly)alkylene
glycol methacrylates) and their salts, or
{(polyl)alkylene glycol dimethacrylates such as 1,4-

butanediol dimethacrylate;

The polyalkylene glycol methacrylates may carxry one
methacrylate group (e.g., polyethylene glycol
monomethacrylate, polypropylene glycol moncomethacrylate,
polybutylene glycol monomethacrylate, polypentylene
glycol monomethacrylate or polyhexylene glycol
monomethacrylate) or two or more, 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);

20



g) ethylene glycol dinethacrylate (EGODMA) 15 H2C 0 CH3 r) gl yci dyl
nmet hacrylate (GVA) or>"----")Cr 5 s) allyl nmethacrylate (ALMA) t)
Bi sonmer PEN 3 (pol yethyl ene gl ycol nethacrylate) CH3 0 u) Bi soner

| DVA (iSOde%ME &Ebgggr%Eab%hyﬁ@§§§%tion1%9 the polvalkylene 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:

10 a) 4-hydroxybutyl acrylate

0\/\/\
e /Y OH
o HBA

b) 2-hydroxypropyl methacrylate

15
CHy CHy
O\\\\J///J\“\x
H,C OH HPMA
O
¢) ammonium sulfatoethyl methacrylate
CH3 O‘
N\
0\/\ /5 H—n:z*—H SEM
HyC o \\
o H
20 ©

d) pentapropylene glycol methacrylate

21



v) Bisonmer CL3MA (isotridecyl nethacrylate) CH3CH3 05w

3-sul fopropyl acrylate, nore particularly in salt formsuch as the
potassiumsalt 0 CH2=CH C. ,"G 0-CH2-CH2-CH2-01/4,3 n. 10 x)

N- (2-acryl oyl oxyet hyl ) - N, I}J;Hjl met hyl - N- (3- sul f opgepyl ) anmoni um
bet ai ne OcH3 | e H2C=CH C- OF CH2- CH2- N- CH2- CH2- CH2-[SG3 CH3 15 y)

N (2- met hacryl oyl oxyet hyl )i- N, N-di net hyl - N- (3- sulif opr opyl ) anmoni um
betaine CH3 0 C H2=4 H ex | 0 0-CH2-C H2- N-CHZ- CH2- C H2-S0c) CH3

H,C OH PPM 5 LI

e) acrylic acid

CH

H?_C/ AS
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z) 3-sulfopropyl nethacrylate, nore particularly in salt formsuch as
t he potassiumsalt cHs cH2=cHc, e o 0-0OH2-cH2-cH2-503 K z1)

N- ( 3- et hacryl am dopropyl) - N, N-di net hyl - N- (3- sul f opropyl ) ammoni um
bet ai ne O0CHZ)i @e6ddefhe1enbiHyChiRoGHRreHA faed2- CH2- CH2- - SO03 &13 CH3
Preferred copolynmers c) are bipolyners containing AMPS and one of the
af orenenti oned conononers a) to zl). Also preferred are bipolyners
contai ni ng AMPP and onecf the aforenmentioned conononers a) to zl).
15 Use may al so be made of terpol ynmers of AMPS or AMPP with two
(meth)acryl ate nmononers| Were the copolyners c) conprise further

nononers as 20 well as er AMPP and-(neth)acryl ates, these
sébeg;gd’??ﬂglthe group ofoghfie, i ny!
s— styrenes, N-gi %I caprol act am

further nonomers ar
conpounds such asiefi
vi nyl phosphoric acid and itg]lsalts and esters, vinyl phosphonic acid
and its salts and 25 esters,|lvinylsulfonic acid and its salts and
esters, vinylcarboxylic aci® and their salts and esters (e.qg.,

vinyl acetic acid), unsaturated dicarboxylic O polycarboxylic acids
such as maleic _esters, or salts of anyl _conmpounds or allyl conpounds.
G ven be? owddr 8SFOPEPEYLLREd LY FPHe ACEY BAEMEr s for AMPS, AVPP, and
(met h)acryl ate nononers: 1) Vinyl conpounds, e.g., vinyl esters such
as vinyl acetate, vinyl laurate, vinyl propionatg or vinyl

est er sof neononanoi caci d, N-vi nyl capr ol act am 3

O
C

h} hexaethylene glycol acrylate

0
}hcfﬁgﬁﬁ\\\\]I/4%, \\\\V////A\ﬂg\oH PEA 6
O

i) hydroxyethyl methacrylate

CHy
o
\\‘\\\/////ﬁ\\\\\ HEMA
HoC OH
. o

j) polyalkylene glycol methacrylate (CAS No. 589%-75-9)

1a

1
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vi nyl phosphoric acid and its salts and esters, vinylphosphonic acid
and its salts and esters, vinylsulfonic acid and its salts and
esters, 5 vinylcarboxylic acids and their salts and esters (e.g.,
vinyl acetic acid), or aromatic vinyl conpounds such as styrene
conononers, for exanpl¥g:styrene, al phanethyl styrene or styrenes with
pol ar functionalizatioh such as styrenes having hydroxyl, am no,
nitrile, 10 carboxyligacid,; phosphom_g aci pberic acid, nitro
or sul fonic acid gestps, sa heregé; t ar
functional i zation of the dtyrenes beifig preferally3in para position.
15 2) Unsaturated dicarboXylic or polycarboxylidq acids, e.g., maleic
esters such as dibutyl mal®eate or dioctyl naleat®¥ asBsah¢rPEHBEIRHDY]
conpounds, e.g., sodiumallylsul fonate, and as salts of anyl
derivatives, e.g., sodium anylsul fonate. 20 Preferred copol yners c)
therefore include terpolynmers containing AMPS, one of the

af or ement i offdd metiorynerd yer hyd exe) glaneglameghekeylesrononer sel ected
fromthe group of vinyl conpounds such as vinyl esters, 25 styrenes,
N-vi nyl caprol actam vinyl phosphoric acid and its salts and esters,

vi nyl phosphonic acid afthits salts and esters, vinylsulfonic acid and
its salts and esters, Jinylcarboxylic acids and their salts and
esters (e.g., vinylacetlic acid), unsaturated 30 dicarboxylic or

pol ycar boxylic acids Leic esterss_or saltsHpf anyl
conpounds or ally] mpounds,~Pr ef nee i s Q/grfen t o MBEQEPNArer s
cmummngAMP,ﬁm(ﬁtheaﬂnamM|mmdc&ﬁymHsa)tozU,35
and a further conononers sellected fromthe group of vinyl conpounds
such as vinyl esters, styremfes, N vinylcaprolactam vinylphosphoric
acid andsits salts and estefs, vinyl phosphonic acid and its salts and
esters, vinylsulfonic acid and its salts and esters, vinylcarboxylic
acids and their, salts.and esters (e.q., .vinylacetic acid),
unsaturatedqgigépﬁggyﬂggpgyapSFﬁggﬁﬁgxfFF?ﬁéeids such as maleic
esters, or salts of anyl conpourgdy or allyl conpounds. 5 Exanpl es of
particularly preferred terpolynefs are terpolyners of the type AWMPS +
HEMA (comononer i) + vinyl acetate or terpolyners of the type AMPP +
HEMA + vinyl acetate, AMPS + HEMA ™ Vi nyl propionate, AVPP + 10 HEMVA
+ vinyl propionate, AWPS + HEMA + N{vinyl caprol actam AMPP + HEVA +
N-vi nyl caprol actam AMPS + HEMA + styrene, AWPP + HEMA + styrene,

AVPS + eGP CHy
8]
10 m) 1,3-butanediocl dimethacrylate (BDDMA)
CH,
0\/\/\ CH
H,C O
0 CH,

24



HEMA p- hydr oxystyrene, AMPP HEMA p- hydroxystyrene, AMPS + HEMA +
vinyl laurate, AMPP + 15 HEMA + vinyl |aurate, AMPS + HEMA +

vi nyl phosphoric acid, AWPP + HEMA + vinyl phosphoric acid, AWPS + HEMA
+ trinethyl nyi ft)ﬁlléft@@p.%be g1AWBR #ikEMAat i et hrbemmyl phosphat e,
AMPS + HEMA + V|nylphosphon|c acid, AMPP + HEMA + vi nyl phosphonic
acid, AMPS + HEMA + 20 di net hyl V|nylphosphonate AVPP + HEMA +
dinethyl vi nyl phosphonat.e, AVPS + HEMA + vinyl sul fonic acid, AWPP +
HEMA + vi nyl sul fonic agi¥d, AMPS + HEMA + vinyl@gcetic acid, AWPP +
HEMA + vinyl acetic acifl; 25 AMPS + HEA (conpnofrer o) + V|nyI acet at e,

AVPP + HEA + vinyl S + HEA-F| vi nyl , AMPP + HEA
+ nyl + HEA +
+ styreng,3 AMPP + H + styrene, AMPS

+ vinyl propi onajes#AMPS
N-V|nylcaprolactaﬁ1 AVPS +||H

+ HEA 30 + p-hydroxystyreng, AMPP + HEA + p-hydroxystyrene, AMPS +
HEA + vinyl laurate, AMPP @ HEA + vinyl |aurate, AMPS + HEA +

vi nyl phosphoric acid, AWMPP + HEA + vinyl phosphoric acid, AMPS + HEA +
trimethyl vinyl phosphate, AMPP + HEA + trinmethyl vinylphosphate, 35
AVPS + HEA + vinylphosphonic acid, AMPP + HEA + vinyl phosphoni c acid,
AVPS + HEA % EQ%%: I at PHEAdi net hyl
V|nylphosphonatg%' E%hgﬁE%Q%§3?§$IsﬁFégﬁlc acid, AWP HEA +
vinyl sul fonic acid, AWS + HEA + vinylacetic acid, AWP + HEA +

vi nyl acetic acid; AMPS + HPMVA (connnoneQ)b) + vinyI acetate, AVPP +
HPMA 5 + vinyl acetate, in pr opi onate ~AMPP +

HPMA+vi nyl pr opi on Hg "Nyl capr otact AMPP PVA +
N—vinylcaprolactaﬁ? AMPS + HPMA 4] styrene, AMPP + HPMA + styF@he,
AMPS HPMAp- hydr oxyst yr ene, AMPPHP 10 p-hydroxystyrene, AWPS + HPMA +
vinyl laurate, AMPP HPMA + vinyl @ aurate, AWPS + HPMA +

vi nyl phosphoric acid, AMPP + HPMA + vinyl phosphoric acid, AWMPS + HPMA
+ trinethyl vinyl phosphate, AWPP + HPMA + trinethyl vinylphosphate,
AVPS + HPMApY vi-hyldpbasyphopiyt actglate ANPR)+ HPMA + vinyl phosphonic
acid, AVMPS + HPMA + di methyl vinyl phosphonate, AVPP + HPNMA di net hyl

vi nyl phosphonate, AMPS + HPMA + vinyl sul fonic acid, AWPP + HPMVA +

vi nyl sul fonic acid, AWPS + HPMA + vinylacetic acid, AMRP + HPMA +
vinyl acetic acid; 20 AMPS + HPA (conononer p) + vinyl |acetate, AWMPP +
HPA + vinyl acetate, AWPS + HPA + vinyl propionate,
HPAvi nyl pr opi onat e, AMPS vi nyl capr
N-vi nyl capr ol act am
AWVPS + HPA p- hydi,0 _ + EPA + p- oNyPS

g) ethylene glycol dimethacrylate (EGDMA)

CHy o

0\/\ -
HaC o]

15
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HPA + vinyl laurate, AMPP + HPA + vinyl laurate, AMPS HPA +

vi nyl phosphoric acid, AMPP + EPA + 35 + EPA + vinyl sulfonic acid,
AMPS + EPA + vinylacetic acid, AWPP + HPA + vinylacetic acid; AWS +
HBA (cononog¢rgaycidynnmgtgg@&§QQteAmEﬁA7 HBA + vinyl acetate, AWPS +
HBA + vinyl propionate, AVPP + NBA+vi nyl propi onat e, AVPS+NBA+

N-vi nyl caprol actam AMPP + NBA + N-vinyl caprolactam AWPS + NBA +

styrene, AVMPP + NBA + styiene, AWPS + HBA p- hydr oxystyrene, AVMPP
+ NBA + p-hydroxy$§¥PaT? 5 + HBA + vinyl laurate, AMPP + NBA +
vinyl laurate, AMBS NBA + V| nyl phosphoric acid, AVMPP + NBA +

vi nyl phosphoric acid, AMPS + NBA + trinethyl vinylphosphate, AWPP +
NBA + trinethyl vinylphosphate, AMPS + NBA + vinyl phosphoni c acid,
AVMPP + NBA + 10 vi nyl phosphoni ¢ aci d, AMPS+ NBA + di net hyl

vi nyl phdsphenagé 1xVPrEBhRacHElhfe (PEYPphosphonate, AVPS + NBA +

vi nyl sul fonic acid, AMPP NBA + vinylsulfonic acid, AMPS + NBA +
vinyl acetic acid, AMPP + NBA + vinylacetic acid; 15 AMPS + PEM6LD
(conononer f) + vinylgacetate, AMPP + PEMGLD + vinyl acetate, AWMPS +
PEMGLD + vinyl propighate, AMPP + PEMGLD + vinyl propionate, AWMPS
PEMGLD + N-vinylc ol #tan” AMPP + PEMBLD 20 N-vi nyl caprol act am
AMPS + PEMGLD + styrene, AMPP + PEMGLD + styrene, AMPS + PEMGLD +

p- hydr oxystyrene, AMPP + PEMGLD + p-hydroxystyrene, AVPS + PEMGLD +
vinyl laurate, AWMPP + PEMSLD + vinyl |aurate, AWPS + PEMGLD +

vi nyl phosph&?di 8igemer RWFP3+ (PEUGEDLY lengy UgleophBeitbagsyaate) AWPS +
PEMBLD fqtrinethyl vinyl phosphate, AVWPP + PEMGLD + trinethyl

vi nyl phosphat e, AMPS + PEM6LD + vi nyl phosphoni ¢ acid, AWMPP + PEMSLD +
vi nyl phosphoni ¢ acid, AWRS + PEMGLD + di net hyl vinyl phosphonate, AMPP
+ PEMBLD + di net hyl vinyl phosphonate, AMPS + PEMSLD +

Ox\\\\///,/“fi\\
OH

3

O

u) Bisomer IDMA (isodecyl methacrylate)

CH, CH,

H,C 7 CHs

15 ©
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30 vinylsulfonic acid, AMPP + PEMSLD + vinyl sul fonic acid, AWPS +
PEMGLD + vinyl acetic acid, AVWPP + PEMGLD + vinylacetic acid; AWPS +
PPA6 (comononer g) + vinyl acetate, AVMPP + PPA6 35 + vinyl acetate,
AVPS + PPA6v} ®Riisphepr opBufnat{@ésoAWPRetyPPAEvhaykpilapednat e, AMPS+PPAG
N-vi nyl caprol actam AMPP + PPA6 + N-vinyl caprol actam AMPS + PPA6 +
styrene, AWPP + PPA6 + styrene, AMPS + PPAGp-hydroxystyrene, AMPPPPAG
p- hydroxystyrene, AWPS €HPA6 + vinyl [aurate,ctiVPP + PPA6 + vinyl

| aurate, AMPS + PPA6 + V|nylphosphor|c aci d, P + PPA6 +

vi nyl phosphoric acid, AMPS + PPA6 + trlnethyl i nyl phosphate, AVPP +
PPA6 + trimethyl 5 V|nylphosphate AMPS + PPAG| + vi nyl phosphoni c
acid, AWPP + PPA6 + v PPA6 + di net hyl
vmylphosphonateH yl pho nate, AWMPS + PPM
+ vinyl sul fonic aéi PA6 + Vi foni ¢ aci'd, AWPS + PPA6 +
10 vinyl acetic acid, "AVPP + P A6 + vinylacetic acid; Al so possible
are tetrapolyners, e.g., AWS|jor AMPP + HEMA + vinyl acetate, and

hi gher copol yners through i ncorporation of further conononers,
depending on 15 profile of properties and profile of requirenents.

The copol yners c) generally have a fraction of AWMPS units or AMPP

uni ts of5 gr @at e3 - shhfcBoppl | agvdideabl pore ties tiangedfy 60n95sant | |
nore preferabhwn ghcgoagotg% %gkgssgﬁﬁ Eraetion of the further
nononers is generally less than 50 noll, preferably in the range from
Sto 40 moll, nore preferably fromO0.1 to 20 noll. The fraction of
(neth)acrylate nononmers in quonners is generally in the range from

0.1 noll to 40 fe in terpolyners it is in the range from
0.1 nmoll to 20 gﬁFkb“$ﬁg frqétl e fur%ige ﬁqg@rs in terpolyners
is generally in the range f (8 3 %%PI 30 The copol yners
c) may be obtained by conventional nethods, as for exanple by a batch
or seni batch process For exanple, first of all, corresponding

amount sL®f wat &r (Zna@cAyAewapEYatayadontefedimathya-NhdProst at t abl e
reactor, and.akep Qb%9§¢aﬁﬁ@%5uﬁnbb&g&he35 gas atnosphere. This
initial charge is then stirred and brought to reaction tenperature

(preferably in the region of around 70-800C), and initiator is added,
preferably in the form of 33 aqueous solqt' n. Suitable initiators
r

are known initiators for ical polynmner tions, exanples heing

di .
ﬁ?xiﬂpLsPoé§ZﬁLFe E ei ng nlxturesp%f ﬁé€é|mntﬁ20|t gagﬁﬂ%he

maxi mum t enperature is awaited and, as soGhlzas the 5 tenperature in
the reactor falls, either a) the renaining nononers are netered in,
foll owed by an after-reaction (senibatch process), or b) the

after-reacti ace ces t that, the
resultl § g'cytgé % cgy 8 5%¥g5 gbﬁf% %#ﬁéAg gge and the
copolyner |suuiopabeylﬂammwmh@ma@eeaugesolutlon as for exanple by
extraction with organi c solvents such as hexane or nethyl ene
chloride, with subsequent distillative renmoval of the sol vent.
Thereafter the copolyﬂﬁﬁaneije washed with organic

CHy=CH—C. GHa
O*CHQ-C Hg—N—-C Hy—CHy;—CH;—S 03

CH3
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15 solvent and dried. The reaction m xture obtained may al so be
subj ected directly to further processing, in which case it is an
advantage to add a preservative to the aqueous copol yner solution. 20

The copol yn%ﬁ533%§.l§6¥3§:%91y§ afeRhalkectibye , Coljdicds dat-tihe, Iraduction
of m crocapsules. Preferred n1croca¥sules of the present invention

have the foFPdk hgrPofBEHeRts thF, PR;-2SgntmcFalbs

phl or ogl uci nol , gl ut ar al dehyde, AMPS/ hydr oxyet hyl net hacryl ate

copol ymer; phloroglucbﬁgl %PCC|naIdehyde,ANPS/hydroxyethyI

met hacryl at e COpOl%gﬁﬁy +~~ phlorogl uci nol, glyoxal,
ANPS/hydroxyethyI C 30..copol ynee;, @

phIorogIUC|noI glyoxyllcacFH*§MF@9@Nﬁﬁ '§§¥ﬁyl nmet hacryl ate

copol yner ; phloroglu0|nol glutarald 35 acryl ate copol yner;

phl or ogl cinol,succinald acrylate copol yrmer; phl orogl ucinol, glyoxal,
copol yner; zphl 8~dg-meithekrgllpmiybpcapiyd) ANPS-Hydebhyeét Nyl(3acryl at e
copol yner; I a de, 5 nethacryl ate copol yner;
phloroglu0|noﬁf%% %ﬁglg%hoghuhhégkgggélate copol ymer;

phl or ogl uci nol , gl yoxal

o) CH3
CHg——C—~g-—NH—-CH2——CH2—CHrN@-CHg—CHz—C Hy~SOY
éHg CHZS
10
Preferred copolymers c) are bipolymers containing AMPS
and one of the aforementioned comonomers a) to zl).
Also preferred are bipolymers containing AMPP and one
of the aforementioned comonomers a) to zl).
15

Use may also be made of terpolymers of AMPS or AMPP

with two (meth)acrylate monomers.

Where the copolymers c) comprise further monomers 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 vinyl esters, styrenes,
N-vinylcaprolactam, vinylphosphoric acid and its salts
and esters, vinylphosphonic acid and its salts and
25 esters, wvinylsulfonic acid and its salts and esters,
vinylcarboxylic acids and their salts and esters (e.g.,
vinylacetic acid), unsaturated dicarboxylic ox
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:

1) Vinyl compounds, e.g., vinyl esters such as vinyl

acetate, wvinyl laurate, vinyl propionate or vwvinyl
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met hacryl ate copol ynmer; 10 phl orogl uci nol, gl yoxylic methacryl ate
copol ynmer; phl orogl uci nol, gl ut aral dehyde, acrylate copol yner; 15
phl or ogl uci nol , succi nal dehyde, acryl ate copolyner phl or ogl uci nol ,

gl yoxal , ANB%&QX@ OXYﬁr Opﬂecﬁf&frﬁé.rﬁﬁ% CORQIMMTEr | N-vinylcaprolactam,
phIorogIUC|noI ic acid, ANPS/hydroxgpropyI 20 "acryl at e

copol yner; VBHV Pé&?ﬁ@PﬁéF gl méfRacriFat e g yndFe esters,
phl or ogl uci Rehysyeekphdbifet heeiy| atedcopot y mersa 1y OI’QQHUCiéEliers,

31 tohyde, AVSTHIBPBETBAEy | &F GBny aBTANPSY Fyr Ry Rt y) S edtEs,
ANPS/hydfoxybnwybambbhaduylatedscaa@idh&MESEthmoﬁmmnthers (e.g.,
vinylacetic acid), or aromatic vinyl compounds such as

styrene comoncmers, for example styrene, alpha-
methylstyrene or styrenes with polar functionalization

such as styrenes having hydroxyl, amino, nitrile,

10 carboxylic acid, phosphonic acid, phogphoric acid,
nitro or sulfonic acid groups, and salts thereof, the
polar functicnalization of the styrenes being

preferably in para position.

15 2) Unsaturated dicarboxylic or polycarboxylic acids,
e.g., maleic esters such as dibutyl maleate or dioctyl
maleate, as salts of allyl compoundg, e.g., sodium
allylsulfonate, and as salts of amyl derivatives, e.g.,
godium amylsulfonate.

20
Preferred copolymers c} therefore include terpolymers
containing AMPS, one of the aforementioned comonomers
a) to zl1l), and a further comonomer selected from the
group of wvinyl compounds such asg vinyl esters,

25 styrenes, N-vinylcaprolactam, vinylphosphoric acid and
its salts and esters, vinylphosphonic acid and its
galts and esters, vinvlsulfonic acid and its salts and
esters, wvinylcarboxylic acids and their salts and
esters (e.g., vinylacetic acid), unsaturated

30 dicarboxylic or polycarboxylic acids such as maleic

esters, or salts of amyl compounds or allyl compounds.

Preference 1is also given to terpolymers containing
AMPP, one of the aforementioned copolymers a) to zl),
35 and a further comonomers selected from the group of
vinyl compounds such as vinyl esters, styrenes,
N-vinylcaprolactam, vinylphosphoric acid and its salts
and esters, vinylphosphonic acid and its s=alts and

esters, vinylsulfonic acid and its salts and esters,

29



30 phl orogl uci nol, gl ut ar al dehyde, acryl ate copol yner;
phl or ogl uci nol , succi nal dehyde, acryl ate copol ynmer; 35 phl orogl uci nol,
gl yoxal , copol yner; phloroglucinol, glyoxylic acrylate copol yner;

phl or ogl uci R}%?zqtza&%%g;d%y%ﬂw%/n@oIty@tﬂiyIs%neuglamplesters (e.g.,
nmononet hacryl.ate co :

ol ymer; | } .
phl or ogl uci &F’-}’%&E@Eﬁa delfidlavps) PBFGEIRGFERe gidfcarPoxylic or
nmononet hacr poateagbpalyier acids such as maleic esters, or salts of

phl or ogl uci nol gl yoxal ., AMPS/ pal.yet hyl enegl ycol nononet hacryl ate
Copolyer - BT SHTRBIRAY 5y Say e SeTHOARES, pol yet hyl ene. 4l ycol
nononet hacryl ate copol yner; 10

phl or ogl uci ﬁ%am hutar %Ifde@éq%imsc(&gﬁ) y Ikyl\#P%H% Iy@% %H%fg ylate

copol ymer; p o?bg%ucinol,su00|na e ydg%A %%éPyet ffe e glyco

nonoacr yl at éegppdlygEs; of the type AMPS + MA  (comonomex = i)
vinyl acetate or terpolymers of the type AMPP + HEMA
vinyl acetate, AMPS + HEMA + vinyl propicnate, AMPP

10 HEMA + vinyl propicnate, AMPS + HEMA

+ o+ 4+ o+

N-vinylcaprolactam, AMPP + HEMA + N-vinylcaprolactam,
AMPS + HEMA + styrene, AMPP + HEMA + styrene, AMPS +
HEMA + p-hydroxystyrene, AMPP + HEMA +
p-hydroxystyrene, AMPS + HEMA + vinyl laurate, AMPP +
15 HEMA + vinyl laurate, AMPS + HEMA + vinylphosphoric
acid, AMPP + HEMA + vinylphosphoric acid, AMPS + HEMA +
trimethyl vinylphosphate, AMPP + HEMA + trimethyl
vinylphosphate, AMPS + HEMA + vinylphosphonic acid,
AMPP + HEMA + vinylphosphonic acid, AMPS + HEMA +
20 dimethyl vinylphosphonate, AMPP + HEMA + dimethyl
vinylphosphonate, AMPS + HEMA + vinylsulfonic acid,
AMPP + HEMA + vinylsulfonic acid, AMPS + HEMA +

vinylacetic acid, AMPP + HEMA + vinylacetic acid;

25 AMPS + HEA (comonomer o) + vinyl acetate, AMPP + HEA +
vinyl acetate, AMPS + HEA + vinyl propionate, AMPP +
HEA + vinyl propionate, AMPS + HEA +
N-vinylcaprolactam, AMPP + HEA + N-vinylcaprolactam,
AMPS + HEA + styrene, AMPP + HEA + styrene, AMPS + HEA
30 + p-hydroxystyrene, AMPP + HEA + p-hydroxystyrene, AMPS
+ HEA + vinyl laurate, AMPP + HEA + vinyl laurate, AMPS
+ HEA + vinylphosphoric acid, AMPP + HEA +
vinylphosphoric acid, AMPS + HEA + trimethyl
vinylphosphate, AMPP + HEA + trimethyl vinylphosphate,
35 AMPS + HEA + vinylphosphonic acid, AMPP + HEA +
vinylphosphonic acid, AMPS + HEA + dimethyl
vinylphosphonate, AMPP + HEA + dimethyl
vinylphosphonate, AMPS + HEA + vinylsulfonic acid, AMPP
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phl or ogl uci nol , gl yoxal , AMPS/ pol yet hyl enegl ycol 15 nonoacryl ate
copol yner; phl orogl uci nol, gl yoxyl i caci d, AVPS/ pol yet hyl ene gl ycol
nonoacryl ate copol yner;

phl or ogl uci rolHEf ut avaingdlsypdd ofNeS/pol § pr agbene BBAghycolnylacetic

nmonomet hacr yl.aie GpRel YNBE; - : i q-
phl or ogl uci %\io , s’ucc?nal deﬁi}dg, pv/=H %Sle;t/fi‘r:o%?ﬁehe gl ycol
nononet hacryl at e copol yner; phl orogl uci nol, gl yoxal ,

A%PS/ po: yp_rmlybelme @%oécd@i}mﬁiéwﬁ;gr Y{ra{/ﬁnfj‘??lpalc)é%ﬁlké,zliMpp + HPMA
D oL sl YO e 80T G MRS QLY B SRS e, awmp

phl or ogl uci aeMagl utar al dehyde, ANRSHpobygreopyl eampgl ycol noneomar yl at e
copol ynmer; 30_phl orogl ucinol . sucgi.nal de AMVPS/ pol opyl ene gl ycol
nonoacr vyl at§ g@f}g Vi F?ESHES%gI%%é%OF, g %aﬁ, Wﬁ%ﬁ%@pﬁﬁ%ﬁ%

gl ycol nonoadPgl at eledpoty marvreple  ordgPRici-ndIPM@ yoxgtycene| dAMPS +
AVPS/ pol ypr apyhene 35 gl ycol,ppRoactyLate CopRyyper; PMA

phl or ogl uci nol , gl ut ar al d%hyge, Al\gsﬁ%st ﬁoky- p‘f)&]kyet hyl éne glf ycol *
nnnoneﬂHécr?F&V r@gﬁgpyﬁgpg, AMPS + HPMA + winyl laurate, AMPP +

HPMA + vinyl Ilaurate, AMPS + HPMA + vinylphosphoric
acid, AMPP + HPMA + vinylphosphoric acid, BAMPS + HPMA +
trimethyl vinylphosphate, AMPP + HPMA + trimethyl
vinylphosphate, AMPS + HPMA + wvinylphosphonic acid,
15 AMPP + HPMA + vinylphosphonic acid, AMPS + HPMA +
dimethyl wvinylphosphonate, AMPP + HPMA + dimethyl
vinylphosphonate, AMPS + HPMA + vinylsulfonic acid,
AMPP + HPMA + vinylsulfonic acid, AMPS + HPMA +
vinylacetic acid, AMPP + HPMA + vinylacetic acid;
20
AMPS + HPA (comonomer p) + vinyl acetate, AMPP + HPA +
vinyl acetate, AMPS + HPA + vinyl propionate, AMPP +
HPA + vinyl proplonate, AMPS + HPA +
N-vinylcaprolactam, AMPP + HPA + N-vinylcaprolactam,
25 AMPS + HPA + styrene, AMPP + HPA + styrene, AMPS + HPA
+ p-hydroxystyrene, AMPP + HPA + p-hydroxystyrene, AMPS
+ HPA + wvinyl laurate, AMPP + HPA + wvinyl laurate, AMPS
+ HPA + vinylphosphoric acid, AMPP 4+ HPA  +
vinylphosphoric acid, AMPS + HPA + trimethyl
30 vinylphosphate, AMPP + HPA + trimethyl wvinylphosphate,
AMPS + HPA + vinylphosphonic acid, AMPP + HPA +
vinylphosphonic acid, AMPS + HPA + dimethyl
vinylphosphonate, AMPP + HPA + dimethyl
vinylphosphonate, AMPS + HPA + vinylsulfonic acid, AMPP
35 + HPA + vinylsulfonic acid, AMPS + HPA + vinylacetic
acid, AMPP + HPA + vinylacetic acid;

AMPS + HBA (comoncomer a) + vinyl acetate, AMPP + HBA +
vinyl acetate, AMPS + HBA + vinyl propionate, AMPP +
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phl or ogl uci nol , succi nal dehyde, AMPS/ nmet hoxy- pol yet hyl ene gl ycol
nononet hacryl ate copol yner;

phl or ogl uci nol , gl yoxal , ANPS/nethoxy-ponethyIene egcoI
nononethacry#gge CQp0|YGPﬁ 15 I\/Fproplonate HB +

hl or ogl uci nol IlcaC|d AMPS/ et hox ol eth Iene l yco
ﬁnnone?hacrylaﬂ ﬁ@ 5 tam, AMPP + %BAP +y ginylcéggglactam

phl or ogl uci mﬂpsglmt}agpal ﬂe@wﬁ@emmp hoxyzapal yetihene ptnecal mra

nonoacryl ate co

Pl or 001 et ol GHF=dat e ADE et HERR) -+ T TR 0| AP
nonoacr y% at e ¢i@gol+ynentyl 1aurate, AMPP + HBA + vinyl laurate, AMPS
phl or ogl uci nol oxal , Al QEX ne I no ylate
copol ymer; Bhlog%x ud%nowp§{ I g%ﬁgy Ngégﬁéth%¥§ﬁ915qgolggéhylene
gl ycol rn_)noa'g.lﬁyll @@gg‘llyarrer ac1d AMPS + HBA + trimethyl

resorcinol , gliut apgldehvde, A'&@ﬁilﬂ"'ygrQﬁﬁehh}ﬂrln{@fﬂﬂcryiﬁfpﬂ@éﬁ%ﬁ&&é‘o'

20 nethacrylate resorC|noI copol yner; resorcinogl’, nethacr

copol ymer AMPS HBA + vinylphosphonic acid, AMPP + HBA +
10 wvinylphosphonic acid, AMPS + HBA + dimethyl
vinylphosphonate, AMPP + HBA + dimethyl

vinylphosphonate, AMPS + HBA + vinylsulfonic acid, AMPP
+ HBA + vinylsulfonic acid, AMPS + HBA + vinylacetic
acid, AMPP + HBA + vinylacetic acid;
15
AMPS + PEM6LD (comonomer f} + wvinyl acetate, AMPP +
PEM6LD + vinyl acetate, AMPS + PEM6ELD + vinyl
propionate, AMPP + PEM6LD + vinyl propionate, AMPS +
PEM6ELD + N-vinylcaprolactam, AMPP + PEM6ELD +
20 N-vinylcaprolactam, AMPS + PEM6LD + styrene, AMPP +
PEM6LD + styrene, AMPS + PEM6LD + p-hydroxystyrene,
AMPP + PEM6LD + p-hydroxystyrene, AMPS + PEM6LD + vinyl
laurate, AMPP + PEMELD + vinyl laurate, AMPS + PEM6LD +
vinylphosphoric acid, AMPP + PEM6LD + vinylphosphoric
25 acid, AMPS + PEM6LD + trimethyl wvinylphosphate, AMPP +
PEM6LD + trimethyl vinylphosphate, AMPS + PEM6LD +
vinylphosphonic acid, AMPP + PEM6LD + vinylphosphonic
acid, AMPS + PEM6LD + dimethyl vinylphosphonate, AMPP +
PEM6LD + dimethyl vinylphosphonate, AMPS + PEM6LD +
30 vinylsulfonic acid, AMPP + PEM6LD + vinylsulfonic acid,
AMPS + PEM6LD + vinylacetic acid, AMPP + PEM6LD +

vinylacetic acid;

AMPS + PPAS (comonomer g) + vinyl acetate, AMPP + PPAG
35 + vinyl acetate, AMPS + PPA6 + vinyl propionate, AMPP +
PPA6 + vinyl propionate, AMPS + PPA6 +
N-vinylcaprolactam, AMPP + PPA6 + N-vinylcaprolactam,
AMPS + PPA6 + styrene, AMPP + PPA6 + styrene, AMPS +
PPA6 + p-hydroxystyrene, AMPP + PPAS +
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succi nal dehyde, AMPS/ hydr oxyet hyl copol yner; gl yoxal,
AMPS/ hydr oxyet hyl net hacryl ate gl yoxyli caci d, AMPS/ hydr oxyet hyl
copol ynmer; resorcinol, copolyner; resorcinol, copolyner; 30

resorcinol, pch aﬂsﬁ?ét £eaar CinMg -POPPhE”Bf,VJ.x%L Ut agal-dedydemvpp
ANPS/hydrox et yI ac te, succj nal dehyd ANPS/ I 0X crylate
ol yoxal , AVPEPAGdroxye ?LI SRR, PRy | o B, Y AP RS
acrylate 35cﬁa$OAMPHoH g@mﬁanahdehm@mp@ﬂﬂﬁﬁmﬂmeypramwm + PPRA6 +

nethacrylatg co%gké vi%&ﬁg%%iggl %ucchgﬁkgerwggﬁ%PS/hyq£p é¥ﬁ§§”

nmet hacryl até co orc noI oxal ydroxy o
nethacryiatEluwéphyﬁehatﬁesoAMPﬁoL%gﬂﬁﬁﬁylﬁca@idybmhﬁ$p§©m0&yﬁﬁvgw
met hacryl at gveepol yd¥as vinylphosphonic acid, AMPS + PPA6 +

dimethyl wvinylphosphonate, AMPP + PPA6 + dimethyl

vinylphosphonate, AMPS + PPA6 + vinylsulfonic acid,

AMPP + PPA6 + vinylsulfonic acid, BAMPS + PPA6 +
10 vinylacetic acid, AMPP + PPA6 + vinylacetic acid;

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

15 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
in the range of 60-95 mol%, more preferably of
20 80-99 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
is generally in the range from 0.1 mol%¥ to 40 mol%,
25 while in terpolymers it is in the range from 0.1 mol%
to 20 mol%¥. The fraction of further monomers in

terpolymers 1s generally in the range from 0.1 mel% to

5 mol%.

30 The copolymers ¢) may be obtained by conventional
methods, as for example by a Dbatch or semibatch
process. For example, first of all, corresponding
amounts of water and monomers are conveyed into a
thermostattable reactor, and are placed under an inert

35 gas atmosphere. This initial charge is then stirred and
brought to reaction temperature (preferably in the
region of around 70-80°C), and initiator is added,
preferably in the form of an agueous solution. Suitable

initilators are known initiators fox radical
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5 resorcinol, glutaral dehyde, AMPS/ hydroxypropyl acrylate copol ymer;

resorci
resorci
gl yoxyl
resorci
resorci
resorci
resorci
resorci
resorci
resorci
resorci
resorci
resorci
resorci

nol ,
nol ,

ic a

nol ,
nol ,
nol ,

nol ,

nol ,

nol ,
nol ,
nol ,
nol ,
nol ,
nol
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20
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35

succi nal dehyde, AMPS/ hydr oxypropyl acryl ate copol yner;
gl yoxal , AMPS/ hydr oxypr opyl acryl ate copol yner; resorcinol,

%:Iodgmé&"??/aﬁi@h@%yp;ésﬁ/@w léﬁr%ﬁ?ﬁi C%ﬁ;ﬁm&ﬁ{ %Jé5ass:1.um or
ut ar,al de r oxybu nmet_ hac ate c
e R AT B buCH TEPRacERFate JOpOryHes
egiayn@)lals HBRS hpdroxybat \Wf nefdhacritiat ei20icopaliyimerThe
ljc X met hacryl at QpoL yme,
R G R E P
t@m‘@@m&b@ehyd@ ANFS/ hydaokgbut R1der yI @tl@hwpolqbnerthe

gie\ﬁ%wm@w%mb%%yba&w ageyLakg copol YEE110§Qd by an
a%l yoxyli'c acid, AWMPS/ h%/droxybuty acryl ate C

0
t@ffaﬁf&ﬁ&éﬂ;?ale (HeRbRRE Rac HACsSE DopoPy mt: ﬁge atter-
redetiinal dehyde, pmneethaseyhat e(Is:00 y@Rbress) . After

’%%%%fakhénggg tfﬁ%yégégtfggonggﬁre is cooled to room

temperature and the copolymer is iscolated £from the
aqueous solution, as for example by extraction with
organic solvents such as hexane or methylene chloride,
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 1is an advantage to add a preservative to

the aqueous copolymer solution.

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

following components a), b), and c}:

phloroglucinol, glutaraldehyde, AMPS/hydroxyethyl
methacrylate copolymer;

phloroglucinol, succinaldehyde, AMPS/hydroxyethyl
methacrylate copolymer;

phloroglucinol, glyoxal, AMPS/hydroxyethyl methacrylate
copolymer;

phloroglucinol, glyoxylic acid, AMPS/hydroxyethyl
methacrylate copolymer;

phloroglucinol, glutaraldehyde, AMPS/hydroxyethyl
acrylate copolymer;

phloroglucinol, succinaldehyde, AMPS/hydroxyethyl
acrylate copolymer;

phloroglucinol, glyoxal, AMPS/hydroxyethyl acrylate
copolymer;

34
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AVPS/ pol yet hyl ene AMPS/ pol yet hyl ene AMPS/ pol yet hyl ene gl ycol gl ycol

gl ycol resorcinol, glyoxylic acid, AMPS/ pol yethyl ene gl ycol

nononet hacryl at e copol yner; resorcinol, glutaral dehyde,

AVPS/ pol yet yrieneqghycabls moraaenwhaie cepolyner; aMesHEdA@tyethyl
succi nal dehyde, .AMPS/ pol yet hyl ene gl ycol nonoacryl ate copol yner;
resor ci nol , G5 %&F?Aﬁﬁgpégpﬁé;hyleneglycol nonoacryl ate copol ymer; 10
resorcinol, glyoxylic acid, AMPS/ pol yethyl ene gl ycol nonoacryl ate
copol ymer; rcinol.,. glutara ; [ pol y n
nnnonethacr%ﬁ%@g%ggggﬁﬁ%%f; 155?§£%?§}%§ﬁ§§30cci%gﬁgéhﬁﬂg?&¢9§§gpyl
AVPS/ pol §pr swrhesa vdlefeokopedymethacr yl at e copol ymer;

resorcinol , ghyexalg1AMRSeR0! Ypr 99&&?ﬂ§9&¥ﬁ9he@”O%Qﬁ@ﬁﬁy&ﬂf:@ypro v1
copol ymer; résqrcinol, glyoxylic acid, AMPS/ pol ypropyl ene &fyco

20 nonomet hAEHPEE LédFoCPReL Y E&Sor ci nol , gl ut ar al dehyde,
AVPS/ pol ypr epylcgne 1@lcieell , nonoacr yiaidk00pol ymer ; AMPS /hy @5&EEhReby1

succi nal dehyd AMPS/ pol ypr opyl ene gl ycol 25 nonoacryl ate copol yner;
resorcinol,éF%@Q&F?i@%§/%§P? enegl ycol nonoacryi ate copol yner;

resor ci hol , pillypexglivciacild, ANPSbpglypropgtide glAed/ mpinoacyytab el

copol yner; %%thacrylate copolymer;
phloroglucinol, glutaraldehyde, AMPS/hydroxypropyl
acrylate copolymer;
15 phloroglucinol, succinaldehyde, AMPS/hydroxypropyl

acrylate copolymer;

phloroglucinol, glyoxal, AMPS/hydroxypropyl acrylate

copolymer;

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

phloroglucinol, glutaraldehyde, AMPS/hydroxybutyl
methacrylate copolymer;
phloroglucinol, succinaldehyde, AMPS/hydroxybutyl
25 methacrylate copolymer;
phloroglucinel, glyoxal, AMPS/hydroxybutyl methacrylate
copolymer;
phloroglucinol, glyoxylic acid, AMPS/hydroxybutyl
methacrylate copolymer;
30
phloroglucinol, glutaraldehyde, AMPS/hydroxybutyl
acrylate copolymer;
phloroglucinol, succinaldehyde, AMPS/hydroxybutyl
acrylate copolymer;
35 phloroglucinol, glyoxal, AMPS/hydroxybutyl acrylate
copolymer;
phloroglucinol, glyoxylic acid, AMPS/hydroxybutyl
acrylate copolymer;
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resorcinol, glutaral dehyde, AMPS/ nmet hoxy- pol yet hyl ene gl ycol
nononet hacryl ate copol yner; resorcinol, succinal dehyde,
AMPS/ net hoxy- pol yet hyl ene gl ycol nononet hacryl ate copol yner; 35

resorcinol, ﬁﬂb@&%buo&ﬁBS/”EthQﬂXﬂiﬁﬂdmaéﬂﬁd%ﬂe gl yovbs /polyethylene
mononet hacr ate COE éng£ E C|nol %Q%oxyllc aci d,
ANPS/nethox% BGPy PP BFyE P ERofigHBEREEF Y1 at e copol yner :
resorcinol,pgﬂotagabdehpde, ANESknmmimb@ehydeyethyLkMﬁsépq&yﬂthylene
nonoacryl at I dehyde,

ANPS/nethoxg ggﬁéeﬁgﬁﬁgﬁéﬁéﬁEghﬁennﬁ%g gﬂé%é copol yner;

resorcirol , PQﬂ?@@EﬂUCANP$AnetEdwpﬂﬁdlyet@MHﬁﬁ?Qﬁ%ﬁﬂhYLﬂﬁﬁnuxg&%ﬂQl

copol yner ; &%%%&%EEQEry@BX%X%bbelgﬁbg AMPS/ net hoxy- pol yet hyl ene
gl ycol nonoacryl ate cqpol yner urea, glutarald

ehyd
AVPS/ hydr ox?@%WP%HﬁéPﬁj’H‘er FRxvdicci nadehyde, Aﬁ%&%%&nﬁu

copol yner; ulgacgl yexaheANRSIHYEEEXY-6HBYmdE ;cOpol yner; urea,

gl yoxylic acid, AWMPS/ hydroxyethyl copolyner; urea,glutaral dehyde, 20
copol ymer; urea, succi nal dehyde, copol yner; AMPS/ hydr oxyet hyl acryl ate
ANVPS/ hy1s ox peflbylogduyliabé glutaraldehyde, AMPS/polyethylene

glycol monoacrylate copolymer;

phloroglucinol, succinaldehyde, AMPS /polyethylene

glycol monocacrylate copolymer;

phloroglucinol, glyoxal, AMPS/polyethylene glyeol
15 monoacrylate copolymer;

phloroglucinol, glyoxylic acid, AMPS/polyethylene

glycol monoacrylate copolymer;

phloroglucinol, glutaraldehyde, AMPS/polypropylene
20 glycel meonomethacrylate copolymer;
phloroglucinol, succinaldehyde, AMPS/polypropylene
glycol monomethacrylate copolymer;
phloroglucinol, glyoxal, AMPS/polypropylene glycol
monomethacrylate copolymer;
25 phloroglucinol, glyoxylic acid, AMPS/polypropylene
glycol monomethacrylate copolymer;

phloroglucinol, glutaraldehyde, AMPS/polypropylene
glycol monoacrylate copolymer;
30 phloroglucinol, succinaldehyde, AMPS/polypropylene
glycol monoacrylate copolymer;
phloroglucinol, glyoxal, AMPS/polypropylene glycol
moncacrylate copolymer;
phloroglucinol, glyoxylic acid, AMPS/polypropylene
35 glycol monoacrylate copolymer;

phloroglucinol, glutaraldehyde, AMPS/methoxy-
polyethylene glycol monomethacrylate copolymer;
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urea, glyo

AMPS/ hydr o
AVPS/ hydr o
ur ea, gl yox
gl yoxylic

xal , AWPS/ hydr oxyet hyl acryl ate copol ynmer; urea, gl yoxylic
aci d, AMPS/ hydroxyethyl acrylate 25 copolymer; urea, glutaral dehyde,

xypropyl nethacrylate copol yner; urea,
x¢mﬂ©mwblmeﬁh@arylate:ﬂhdnmxﬁhd&ﬁyde,

SLAVER I At ony gL cof

succi nal dehyde,
AMPS/methoxy-

SEBEIRErS 55

urea, gIutara&dehw@éuca@pdlynerglyoaalsucciEmwS%ﬂ@@hpxyemmﬂyemhylene

AVPS/ hydr o
gl yoxal ,

ANVPS/ hyd$ )
AMPS/ hydr o
AMPS/ hydr o
ur ea, gl yox

10

15

20
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35

ﬁé%?%gﬁ - ToUAVARY gzégﬁg{gygg ggyl acrylate 40 urea,
roxypropy acrylate yner urea, glyoxylic aci
xﬁ%ﬂéﬁ?@ d€iyrdte copdt l% ur ea@Cigl ut ar ahMRH RS hoxy -
Xyt ek hiR thac @1?@5@ ﬁ.@ﬁ%}émac rYig2e sWpelpakdehyde,
xybutyl nethacrylate copol yner;
al , AMPS/ hydr oxybut yl met hacryl at e
phloroglucinol, glutaraldehyde, AMPS/methoxy-
polyethylene glycol monocacrylate copolymer;
phloroglucinol, succinaldehyde, AMPS/methoxy-
polyethylene glycol monoacrylate copolymer;
phloroglucinol, glyoxal, AMPS/methoxy-polyethylene
glycol monoacrylate copolymer;
phloroglucinel, glyoxylic acid, AMPS/methoxy-
polyethylene glycol monoacrylate copolymer;
resorcinol, glutaraldehyde, AMPS/hydroxyethyl
methacrylate copolymer;
resorcinol, succinaldehyde, AMPS/hydroxyethyl

methacrylate copolymer;

resorcinol, glyoxal, AMPS/hydroxyethyl methacrylate

copolymer;
resorcinol, glyoxylic acid,

methacrylate copolymer;

AMPS/hydroxyethyl

resorcinol, glutaraldehyde, AMPS/hydroxyethyl acrylate

copolymer;

resorcinol, succinaldehyde, AMPS/hydroxyethyl acrylate
copolymer;

resorcinol, glyoxal, AMPS/hydroxyethyl acrylate
copolymer;

resorcinol, glyoxylic acid, AMPS/hydroxyethyl acrylate
copolymer;

resorcinol, glutaraldehyde, AMPS/hydroxypropyl
methacrylate copolymer;

resorcinol, succinaldehyde, AMPS/hydroxypropyl

methacrylate copolymer;
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10 copol yner; urea, glyoxylic acid, AWPS/ hydroxybutyl nethacrylate
copol ynmer; urea, gl utaral dehyde, AMPS/ hydr oxybut yl acryl ate 15

copol yner; urea, succi nal dehyde, AMPS/ hydr oxybut yl acryl ate copol yner;
urea, glyoxgkscAVPHEhYdr eXybktayl, acmMEBte GePOIHTRVL Urness gl pmexpd e
acid, AwWS/ h?édrﬁx butyl acrylate 20 copol yner;

ur ea, gl ut ar a-ge %EFANPS/ pol yet hyl ene nonomet hacryl ate copol yner;

ur ea, succi nakdelrgdepAVPS/ palyetiniliene 2mamhonet RS/ atdr copotopEl ;
ur ea, gl yoxa t nonet hacryl ate copol yner;

urea, gl yoxyhf?g{g%?%bé%/ %ék}%g?ﬁ%éne nononet hacryl ate copol yner; 30
ur ea, gl Ut ar al dehyde, AMPS/ pol yet hyl enegl ycol nonoacryl ate copol yner;

ur ea, succi ngkdghyrdacAVPIIpelyatdrerrgl veMs /nydroxypropyl acrylate

copolymer;
resorcinol, succinaldehyde, AMPS/hydroxypropyl acrylate
copolymer;

10 resorcineol, glyoxal, AMPS /hydroxypropyl acrylate
copolymer;
resorcinel, glyoxylic acid, AMPS/hydroxypropyl acrylate
copolymer;

15 resorcinol, glutaraldehyde, AMPS/hydroxybutyl

meithacrylate copolyvmer;

resorcinol, succinaldehyde, AMPS/hydroxybutyl

methacrylate copolymer;

resorcinol, glyoxal, AMPS/hydroxybutyl wethacrylate
20 copolymer;

resorcinol, glyoxylic acid, AMPS/hydroxybutyl

methacrylate copolymer;

regsorcinol, glutaraldehyde, AMPS/hydroxybutyl acrylate
25 copolymer;
resorcinol, succinaldehyde, AMPS/hydroxybutyl acrylate
copolymer;
resorcinol, glyoxal, AMPS/hydroxybutyl acrylate
copolymer;
30 resorcinol, glyvoxylic acid, AMPS/hydroxybutyl acrylate
copolymer;

resorcinol, glutaraldehyde, AMPS/polyethylene glycol
monomethacrylate copolymer;

35 resorcinol, succinaldehyde, AMPS/polyethylene glycol
monomethacrylate copolymer;
resorcinol, glyoxal, AMPS/polyethylene glycol

monomethacrylate copolymer;
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nonoacryl ate copol yner; 35 urea, glyoxal, AMPS/ polyethyl ene glycol
nonoacryl ate copol ynmer; urea, gl yoxylicacid, nonoacryl ate copol yner;
AMPS/ pol yet hyl enegl ycol urea, gl utaral dehyde, AMPS/ pol ypr opyl ene

nononethacrybabecﬁﬁnmlyngmyouyeacsuaciﬂaldﬁh&gﬁpdmﬁﬁimyﬂeﬁﬁcugdyﬁmﬁ

nononet hacr ate 5 ure Iyoxal AMPS/ pol ypr opyl ene
nononet hacry QPEE§§§8F§i§?E 988 5kyllc aci d, AMPS/ pol ypr opyl ene

nnnonethacrylate copol yner; 10 urea, glutaraldehyde nonoacryl ate

ANPS! ol ypr S0 SeDl y6ol AP agt Brob) eneary ol It Papene  glyeol
monoacrylate copolymer

resorcinol, succinaldehyde, AMPS/polyethylene glycol
monoacrylate copolymer;

resorcinol, glyoxal, AMPS/polyethylene glycol
monoacrylate copolymer;

10 resorcinol, glyoxylic acid, AMPS/polyethylene glycol

monoacrylate copolymer;

resorcinol, glutaraldehyde, AMPS/polypropylene glycol
monomethacrylate copolymer;
15 resorcinol, succinaldehyde, AMPS/polypropylene glycol
monomethacrylate copolymer;
resorcinol, glyoxal, AMPS/polypropylene glycol
monomethacrylate copolymer;
regorcinol, glyoxylic acid, AMPS/polypropylene glycol
20 monomethacrylate copolymer;

regorcinol, glutaraldehyde, AMPS/polypropylene glycol
monoacrylate copolymer;
resgorcinol, succinaldehyde, AMPS/polypropylene glycol
25 monoacrylate copolymer;
rescrcinol, glyoxal, AMPS/polypropylene glycol
moncacrylate copolymer;
resorcinol, glyoxylic acid, AMPS/polypropylene glycol
moncacrylate copolymer;
30
resorcinol, glutaraldehyde, AMPS/methoxy-polyethylene
glycol monomethacrylate copolymer;
resorcinol, succinaldehyde, AMPS/methoxy-polyethylene
glycol monomethacrylate copolymer;
35 resorcinol, glyoxal, AMPS/methoxy-polyethylene glycol
monomethacrylate copolymer;
resorcinol, glyoxylic acid, AMPS/methoxy-polyethylene
glycol monomethacrylate copolymer;
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urea, glyoxal, AWMPS/ pol ypropyl ene glycol nonoacrylate 15 copol yner;
urea, gl yoxylic acid, AMPS/ pol ypropyl enegl ycol nonoacryl ate copol yner;
urea, gl utaral dehyde, AMPS/ net hoxy- pol yet hyl ene gl ycol 20
nDnonethacryéabECﬁnmeyngﬂutame&de@gﬁeindAMﬂthgthoxy—polyethylene
AMPS/ met hox e hacryl ate copol yner;
urea,glyoxa%lgﬁéé &Q %§§§Y%% % g?mﬁﬂg ycol nononet hacryl ate

copol ymer ; zssgreanOéLyoﬁwwﬂ@n@éﬁ@hyﬂWP&HﬁﬂHﬁﬁm&?hﬂ%mnﬂﬂﬂKﬁﬁhxﬂ%Rﬁﬂ

”DnO”Ethacr§h§5810ﬂ896¥5§91a9éeéo ghiatal dehyde,
AMPS/ met hoxy- pol y ene ol honoacryl ate copol yne 30 urea,

succ.naﬁaehyaéorﬂ netﬁ%X9X%%rye@ﬁ©$é%%t§ﬁ§%o@°%&ﬁﬁkﬁﬁﬁn%u<£1YCO
copolyner Hbasagk-yoxak, ANBS& eRoxy- pol yet hyl enegl ycol nonoacryl ate

ool ™ss nergaEEinare Rk 8 des AN HIB AR Y AE Ve E L ene

mel am ne, gIgﬂacaﬂdebydepﬁ@@&tbydopmygmbyl met hacryl ate copol yner;
nmel am ne, succi nal dehyde, nethacryl ate copol yner;
mel am ne, gl yoxal , ANPS/hydrox¥fthyI copol ymer; 5 nel am ne, %1yoxyllc

nethacﬁy}atgrggpo|ﬁﬁyﬁarald yde AMPS hydroxyethyl met acrylate
copolymer;
urea, succinaldehyde, AMPS/hydroxyethyl methacrylate
copolymer;
urea, glyoxal, AMPS/hydroxyethyl methacrylate

15 copolymer;
urea, glyoxylic acid, AMPS/hydroxyethyl methacrylate

copolymer;

urea, glutaraldehyde, AMPS/hydroxyethyl acrylate
20 copolymer;

urea, succinaldehyde, AMPS/hydroxyethyl acrylate

copolymer;

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

urea, glutaraldehyde, AMPS/hydroxypropyl methacrylate

copolymer;

urea, succinaldehyde, BAMPS/hydroxypropyl methacrylate
30 copolymer;

urea, glyoxal, AMPS/hydroxypropyl methacrylate
copolymer;
urea, glyoxylic acid, AMPS/hydroxypropyl methacrylate
copolymer;
35
urea, glutaraldehyde, AMPS/hydroxypropyl acrylate
copolymer;
urea, succinaldehyde, AMPS/hydroxypropyl acrylate
copolymer;
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mel am ne, gl utaral dehyde, AMPS/ hydroxyet hyl copolynmer; 10 nel am ne,
succi nal dehyde, AMPS/ hydr oxyet hyl copol ymer;

mel am ne, gl yoxal , AMPS/ hydr oxyet hyl copol yner; nel am ne, glyoxylic
aci d, AVPS/ hyesoxgétbyhll5Auepghyiepxypropyl acrylate copolymer;

mel am ne, gl al de / hydr.oxypr cop ;

mel am ne, sugé:i%%él de %ﬂ%{ﬁ%ﬁ / hféﬂ‘rl%((yprgg%/gg&%é%ké%%?%t e ag%%trr%r;
mel am ne, gleppealymeANPS/ hydr oxypropyl net hacryl ate copol yner;

mel am ne, gl yoxylic methacryl ate copol ynmer; 25 nel am ne,

gl ut ar al dehyde, AMPS/ hydr oxypr opyl co ol)/rrer; mel am _ne,
succi nal %eh%@?rANﬁﬁf“\%@&oﬁi}&%%yl e“ag‘%ﬁ Jpedroxgputyl methacrylate
mel am ne, gl yepallyAMRES/ hydr oxypr opyl
urea, succinaldehyde, AMPS/hydroxybutyl methacrylate
copolymer;
urea, glyoxal, AMPS/hydroxybutyl methacrylate
10 copolvmer;
urea, glyoxylic acid, AMPS/hydroxybutyl methacrylate

copolymer;

urea, glutaraldehyde, AMPS/hydroxybutyl acrylate
15 copolymer;

urea, succinaldehyde, AMPS/hydroxybutyl acrylate

copolymer;

urea, glyoxal, AMPS/hydroxybutyl acrylate copolymer;
urea, glyvoxylic acid, AMPS/hydroxybutyl acrylate
20 copolymer;

urea, glutaraldehvde, AMPS/polyethylene glycol
monomethacrylate copolymer;
urea, succinaldehyde, AMPS/polyethylene glycol
25 monomethacrylate copolymer;
urea, glyoxal, AMPS/polyethylene glycel
monomethacrylate copolymer;
urea, glyoxylic acid, AMPS/polyethylene glycol
monomethacrylate copolymer;
30
urea, glutaraldehyde, AMPS/polyethylene glycol
moncacrylate copolymer;
urea, succinaldehyde, AMPS/polyethylene glycol
moncacrylate copolymer;
35 urea, glyoxal, AMPS/polyethylene glycol monoacrylate
copolymer;
urea, glyoxylic acid, AMPS/polyethylene glycol
monoacrylate copolymer;
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copol ynmer; nel am ne, glyoxylic acid, AMPS/ hydroxypropyl copolynmner;
35 nel am ne, gl ut aral dehyde, AMPS/ hydr oxybut yl net hacryl ate copol ymner;
nmel am ne, succi nal dehyde, AMPS/ hydr oxybut yl net hacryl ate copol yner;
mel am ne, gl woral, , AVPSLOydrakgbuygé , net hEdPy/f abd Byoopod yerss | glycol
mel am ne, gl tyl nethacrylate copolyner; 5
mel am ne, %Béébgﬁgghggﬁyggwgéﬂhgg¥§¥ybutyI acryl ate copol yner;

mel am ne, su@@ﬂmaldeﬁy@@ln¢®¢ﬁﬁh?ﬁroxyb@ﬂ%$ B@lxptﬁﬁyk%@%lynéﬁlYQQi

mel am ne, gIMgﬁgheeyggépygggxMgngyﬁggyIate copol ynmer; el am ne,

gl yoxylic acid, AMPS/ hydroxybutyl " acr copolyner 15
mel ani né gl BE§Pal dehy d&LYARBS/ pol yet HORFRRHEDS | ate 9lycol
copol yrmer; fehafieRagugthaal depypdemaMPS/ poI yet hyl ene

urea, glyoxylic acid, AMPS/polypropylene glycol

monomethacrylate copolymer;

10 urea, glutaraldehyde, AMPS/polypropylene glycol
moncacrylate copolymer;
urea, succinaldehyde, AMPS/polypropylene glycol
monoacrylate copolymer;
urea, glyoxal, BAMPS/polypropylene glycol monoacrylate
15 copolymer;
urea, glyoxylic acid, AMPS/polypropylene glycol
moncoacrylate copolymer;

urea, glutaraldehyde, AMPS/methoxy-polyethylene glycol
20 monomethacrylate copolymer;
urea, succinaldehyde, AMPS/methoxy-polyethylene glycol
monomethacrylate copolymer;
urea, glyoxal, AMPS/methoxy-polyethylene glycol
monomethacrylate copolymer;
25 urea, glyoxylic acid, AMPS/methoxy-polyethylene glycol
moncmethacrylate copolymer;

urea, glutaraldehyde, AMPS/methoxy-polyethylene glycol
monoacrylate copolymer;
30 urea, succinaldehyde, BAMPS/methoxy-polyethylene glycol
monoacrylate copolymer;
urea, glyoxal, AMPS/methoxy-polyethylene glycol
menoacrylate copolymer;
urea, glyoxylic acid, AMPS/methoxy-polyethylene glycol
35 monocacrylate copolymer;

melamine, glutaraldehyde, AMPS/hydroxyethyl
methacrylate copolymer;
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nononet hacryl ate copol yner;
nononet hacryl ate copol yner; nel am ne,
AMPS/ pol yet hyl ene nononet hacryl at e copol yner;

mel am ne, gl yoxal , AMPS/ pol yet hyl ene 20
gl yoxylic acid,

mel am ne, gl nearakdehyde,

AVESIqralngdidapyvelae 25 nonoadr S/ latdr aopai hyier ;

nel am ne, succi nal de e,
Tl am e SrekRakaciude

nmel am ne,
copol ymer;
nel am ne,

nel anmi neS gl ferarinfonomet
AVPSHpehyp

gl ycol
gl yoxylic
copol yner;

AVPS/ pol yet hyl ene nonoacryl at e copol yner;
oF?ggﬁyﬁgﬁé nonoacryl ate copol yner; 30

ghedryline . aci ¢lyan@S/.pol yetrs/herbr qtyeddly Inonosethdcirelate
gg%g i gr;glutaraldehyde, nononet hacryl ate copol yner;
succi nal dehyde, nononet hacryl ate copol yner;
RASIOHYALE copoldfifet;  AMPE DO SHR Enet
pykeneocgby ¢k rAMPS/ pol ypropyl enegl ycol
acid , AWS/ pol ypropyl ene gl ycol nononet hacryl ate
mel am ne, gl utaral dehyde, AMPS/ pol ypr opyl ene gl ycol

35

mel am ne,

5

nonoacr yl at eeGepahygner gledaamilnehysiscci madetydi,o:ANMRI Ol ypropld tene

gl ycol nnnogg;gh copol yner;
mel am ne, gl yoxarl; S/ pol ypr opyl enegl ycol

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

15 copolymer;
melamine, glutaraldehyde, AMPS/hydroxypropyl
methacrylate copelymer;
melamine, succinaldehyde, AMPS /hydroxypropyl

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

25
melamine, glutaraldehyde, AMPS/hydroxypropyl acrylate
copolymer;
melamine, succinaldehyde, AMPS/hydroxypropyl acrylate
copolymer;

30 melamine, glyoxal, AMPS /hydroxypropyl acrylate
copolymer;
melamine, glyoxylic acid, AMPS/hydroxypropyl acrylate
copolymer;

35 melamine, glutaraldehyde, AMPS /hydroxybutyl
methacrylate copolymer;
melamine, succinaldehyde, AMPS/hydroxybutyl

methacrylate copolymer;
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nonoacryl ate copol yner; 10 nel am ne, glyoxylic acid ,

AMPS/ pol ypr opyl ene gl ycol nonoacryl ate copol yner;

nmel am ne, gl ut ar al dehyde, AMPS/ net hoxy- pol yet hyl ene gl ycol

nonomnet hacr yeaddrinepol ypdypxdl, AMPS/hydroxybutyl methacrylate

nelanine,sugﬁ%ggbggpyde,ANPS/nethoxy-poIyethylene gl ycol
mononet hacrylate’ copél yner; mel ami ne, gl yoxal
AMPS/ net hoxpepamjaehy| ene Iglvpesil ifonometisdehy| at e 2éHfoilpeoxybutyl

mel am ne, gh¥exyki-¢1aekdecpPphast hoxy- pol yet hyl ene 20 gl ycol
nononet hacryl ate copol yner;

mel ami ne gl ut ar al dehyde, AMPS/ net hoxy- pol yet hyl ene gl ycol nopnoacryl ate
copol yner; melafine, SugtiutakraedetedalyPSavEdYox e yeityl eneRBate

gl ycol nonoacr hate copol ymer; nel am ne, glyoxal,

ANPS/nethox§9B§ yethyl ene gl ycol nonoacryl ate copol yner; nel ani ne,

gl yoxyl i c avedamANPS/ msukodypapdehstiey| e @R Ayolrcnyoderly | starylate
copol yner. ggpbhﬁﬁnge suitable for the mcrocapsul es of the

i nventi on are-conbinati ons wherein the aforenenti oned conponents a)
and b) Hte préamaneand AMPYI#skead oPMREPBYPEORYEYEHL as

c). O thesgepbhemds;following AVPP conbinations are particularly

preferred:. resorcinol, glutaral dehyde, ANMPP/ pol yet hyl ene gl ycol
mononet hacr FPaFE E6pol 9%?@%&0@%/%@1 , %‘“&%Mﬁ@ﬁ%—&ﬂ dciYlate
AMPP/ pol yet bypbemngmglycol nononet hacryl ate copol ymer;

resorci nol, gl yoxal , AVPP/ pol yet hyl enegl ycol nononet hacryl ate

copol ynmer; 5 resorcinol, glyoxylic acid, AMPP/pol yethyl ene gl ycol
nmononettacr pedemicepol ygentaraldehyde, AMPS/polyethylene glycol

monomethacrylate copolymer;

melamine, succinaldehyde, AMPS/polyethylene glycel

monomethacrylate copolymer;

melamine, glyoxal, AMPS/polyethylene glycol
20 monomethacrylate copolymer;

melamine, glyoxylic acid, AMPS/polyethylene glycol

monomethacrylate copolymer;

melamine, glutaraldehyde, AMPS/polyethylene glycol
25 monoacrylate copolymer;
melamine, succinaldehyde, AMPS/polyethylene glycol
monoacrylate copolymer;
melamine, glyoxal, AMPS/polyethylene glycol
monoacrylate copolymer;
30 melamine, glyoxylic acid, AMPS/polyethylene glycol

monoacrylate copolymer;

melamine, glutaraldehyde, AMPS/polypropylene glycol
monomethacrylate copolymer;

35 melamine, succinaldehyde, AMPS/polypropylene glycol
monomethacrylate copolymer;
melamine, glyoxal, AMPS/polypropylene glycol

monomethacrylate copolymer;
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resorcinol, glutaral dehyde, nonoacryl ate copol yner; 10 resorci nol,
succi nal dehyde, nonoacryl ate copol yner; resorcinol, gl yoxal,
nonoacryl ate copol yner; resorcinol, glyoxylic acid, 15 nonoacryl ate

copol yner; medsaicienol glgloutdrial defnide, ANVER od Wwasamytlene: glytwdol

nononet hacr yl e resorcinol, succinal dehyde,
ANPP/ponpr%by en%gg y%q%tﬁo %X@%ﬁacrylate copol yner;

resorci nol , gl yoxal , AMPP/ pol ypr opyl enegl ycol nononet hacryl ate

copol ymer ; 'En%%%ﬁh%()' %ﬁ[ 11 feidfdd, A'Xﬁ'ﬁ’s %98%%@@%&' Y§Bheo1

nononet hacryl ate copol 25 resorcino
ANPP/poI@prBﬁvpéﬁéYéﬁﬁ@opoﬁﬁﬁﬁﬁéFylate copolyner resorC|noI

succi nal dehw@qamAMBP/ POy @E Dyl @ey @ yCOMV@@QWh:@F?l@ﬁém ¢oBO
resor ci nol , oxal ANPP/poI%irop%leneglycol nonoacryl ate copo yIer ;
resorcinol , gﬁ%ﬁ@f?Vi C@PCANBBF pol ypr opyl ene gl ycol nonoacryl ate
copol yner; 3kleedexci nol, gilokaial dehysisps AMPPpetbokyrngol yetdiyane

gl ycol ”DnOHEE%%%&ﬁﬁ te %ggﬁhﬁ%ﬁgﬁoresorcinol succi nal dehyde,
ye

AMPP/ met hoxy-po ene nonet hacryl ate copol yner;
resor ci hol , mgilpowake, Amimq:feftlh@w Foldiet ANRSHPYIyroipylene  glycol

”DnonEthacrMk%b%c%%ﬁ%k%”%%polymer,

melamine, glutaraldehyde, AMPS/methoxy-polyethylene
glycol monomethacrylate copolymer;
15 melamine, succinaldehyde, AMPS/methoxy-polyethylene
glycol monomethacrylate copolymer;
melamine, glyoxal, AMPS/methoxy-polyethylene glycol
monomethacrylate copolymer;
melamine, glyoxylic acid, AMPS/methoxy-polyethylene
20 glycol monomethacrylate copolymer;

melamine, glutaraldehyde, AMPS/methoxy-polyethylene
glycol monoacrylate copolymer;
melamine, succinaldehyde, AMPS/methoxy-polyethylene
25 glycol monocacrylate copolymer;
melamine, glyoxal, AMPS/methoxy-polyethylene glycol
monoacrylate copolymer;
melamine, glyoxylic acid, AMPS/methoxy-polyethylene
glycol monocacrylate copolymer.
30
Likewise suitable for the microcapsules of the
invention are combinations wherein the aforementioned
components a) and b) are present and AMPP instead of
AMPS 1s ©present as component «c¢). Of thege, the

35 following AMPP combinations are particularly preferred:

resorcinol, glutaraldehyde, AMPP/polyethylene glycol

monomethacrylate copolymer;
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resorcinol, glyoxylic acid, AMPP/ nmet hoxy-polyethyl ene gl ycol
nononet hacryl ate copol yner; 5 resorcinol, glutaral dehyde,
AMPP/ net hoxy- pol yet hyl ene gl ycol nonoacryl ate copol yner; resorcinol,

succi nal dehydeprAVRBA et kaxy-ipalliehiyieene RRy/qlo Ivetsdaeat eylycol
copol yner; 10 res LCIHO& -4l yaoxal . AVPP/ met hoxy- pol yet hyl ene gl ycol
nDnoacryIate & ner resorc non gfyoxyllc aci d,

ANPS/nethoxyp@byeunpﬂenegﬂs&xﬂxmbmoacrﬁMaPépoépethHéEn815 glycol

phloroglu0|&ghoggghggggggggd@Déyﬁg5gglyethylene gl ycol

nononet hacryl ate co
phIorogI%C|ﬁ650§ﬁéépﬁald@ﬁ¥@§¥ANPP/%%+@eth@M%ﬁ%P@ﬂX@%ﬂylene glycol

nononet hacr ybabgetBRekyTBEe copolymer
phl or ogl uci nol , gl yoxal , AMPP/ po yethyleneglycol 20 nononet hacryl ate

copol yner; phIorogIUC|noI gl yoxyli caci d, AMPS/ pol yet hyl ene gl ycol
nDnonEthacrybabecdanIyn@ﬂutaraldehyde, AMPP/polyethylene glycol

phIorogIUC|aghbgl g&ggldggﬁggyég?P/polyethylene 25 gl ycol

nonoacryl at e cop

phl or oglQci nf@lsom@@pﬁal detwede. naNRRhysley et IAMRRYOQGIveddly emsoa iprele

copol yner; aghgggg&ggkgogogbxgﬁgg AMPP/ pol yet hyl enegl ycol
monoacryl at e copol yme

phloroglu0|ﬁ@ﬁ?éF&B?}hlca0|$ﬂyﬁﬁﬁﬁ1nﬂ yePHFPERe LyrFbELeREnoacrdAEt@l

copol yner; monoacrylate copolymer;
resorcinol, glyoxylic acid, AMPP/polyethylene glycol
15 monoacrylate copolymer;

resorcinol, glutaraldehyde, AMPP/polypropylene glycol

meonomethacrylate copolymer;

resorcinol, succinaldehyde, AMPP/polypropylene glycol
20 monomethacrylate copolymer;

resorcinol, glyoxal, AMPP/polypropylene glycol

monomethacrylate copolymer;

resorcinol, glyoxylic acid, AMPP/polypropylene glycol

monomethacrylate copolymer;

25
resorcinol, glutaraldehyde, AMPP/polypropylene glycol
monoacrylate copolymer;
resorcinol, succinaldehyde, AMPP/polypropylene glycol
monoacrylate copolymer;

30 resorcinol, glyoxal, AMPP/polypropylene glycol

monoacrylate copolymer;
resorcinol, glyoxylic acid, AMPP/polypropylene glycol
monoacrylate copolymer;

35 resorcinol, glutaraldehyde, AMPP/methoxy-polyethylene
glycol monomethacrylate copolymer;
resorcinol, succinaldehyde, AMPP/methoxy-polyethylene
glycol monomethacrylate copolymer;
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phl or ogl uci nol , gl ut ar al dehyde, AMPP/ pol ypr opyl ene gl ycol

nononet hacryl ate copol yner; 35

phl or ogl uci nol , succi nal dehyde, AMPP/ pol ypr opyl ene gl ycol

mononet hacr Weaice-cdepal,y melyopator oghueynethagkyopalyethylene glycol

AVPP/ pol ypropyl en | ycal_ nononethacryl ate copol yner;
phl or ogl uci ﬂ%ﬁ%\%&%ﬁ*ﬁ?‘%@ &°F Q%/I}“EF dl ypropyl ene gl ycol
nnnonethacryb&tgﬁd@pdlyngﬂyoxyllc acid, AMPP/methoxy-polyethylene

phl or ogl uci gﬁéﬂop Hu%%@e&%@%lg@g/ %Q}%Q%gy ene 5 glycol

nonoacryl at
phl or ogl ®ici nol , succi nal dehyde, AMPP/ pol ypr opyl ene gl ycol nonoacryl ate

copol yner; &iyéa;rx@glnw nol%mw&é@lde}ﬁ}\d?/ DOAMﬁﬁmatﬁaﬁy%awéthylene

nonoacryl ate _co ner phl or ogl uci nol gl yoxylic acid
AVPP/ pol ypr CJg)rjre GG VGG SP%O&’[Y@“QEopoI yner;

phl or ogl uci relscglcdtnanal d&h.ydiﬁ,xﬂ\m}l’g&iehOxyAMBB}’ry@tﬂikyﬂcﬁn@oigjryﬁlﬁ)jrlene
nononet hacré at e c%%l e

phl or ogl uci oY, Suc &I ha (?e AﬁﬁﬁPﬁ%oXy pol yet hyl ene gl ycol
nnnonethgcrybgmgca@pdjyngﬂyoxal AMPP/methoxy-polyethylene glycol

phl or ogl uci Rl W&l AMIITRLRGXY - pol yet hyl ene
resorcinol, glyoxylic acid, AMPS/methoxypolyethylene

glycol monoacrylate copolymer;

15 phloroglucinol, glutaraldehyde, AMPP/polyethylene
glycol monomethacrylate copolymer;
phloroglucinol, succinaldehyde, AMPP/polyethylene
glycel monomethacrylate copolymer;
phleoroglucinol, glyoxal, AMPP/polyethylene glycol
20 monomethacrylate copolymer;
phloroglucinol, glyoxylic acid, AMPS/polyethylene
glycol monomethacrylate copolymer;

phloroglucinol, glutaraldehyde, AMPP/polyethylene
25 glycecl monocacrylate copolymer;
phloroglucinol, succinaldehyde, AMPP/polyethylene
glycol monoacrylate copolymer;
phloroglucinol, glyoxal, AMPP/polyethylene glycol
moncacrylate copolymer;
30 phloroglucinol, glyoxylic acid, AMPP/polyethylene
glycol monocacrylate copolymer;

phloroglucinol, glutaraldehyde, AMPP/polypropylene
glycol monomethacrylate copolymer;

35 phlorecglucinol, succinaldehyde, AMPP/polypropylene
glycol monomethacrylate copolymer;
phloreglucinol, glyoxal, AMPP/polypropylene glycol
monomethacrylate copolymer;
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gl ycol nononet hacryl ate copol yner;
phl or ogl uci nol , gl yoxyli caci d, AMPP/ net hoxy- 20 pol yet hyl ene gl ycol
nononet hacryl at e copol yner;

phl or ogl uci pallpgbytlacahdehy deg2@ky bt hoxyeippl yerMBE Ael gyt lene
nnnoacrylatgéﬁggglxgg megﬁggEgg%gggg oi?ﬁgknaldehyde AMPP/ met hoxy-

25 pol yet hy e glyco nonoac
phl or ogl uci nol , gl yoxal , ANPP/nethoxy polyethylene gl ycol nonoacryl ate

copol yner; thg&gghuehﬂeh gl yogyhtgﬁgiéehﬁé@w met ey R
gl ycol nonoacr e copol 0 Also suitable for the n1crocapsu|es

of the |%veﬁﬂVSﬁlaW€n€6§ﬁV%§F?oﬁ@PﬂﬂyﬁeFmo or more conponents a),

nore parti cphabh:bgllhembqverrengu@@eﬂamg@ya@t | onsaNe W
a) is replac a conbinﬁ%kon of ﬁmo or 35 nore comnpou Pﬂ% a?

preferably B gﬁpﬁggrg or Byt WB<=4F omati ¢ or heteroaromatic
conpounds a@hlo&bgdusdhbable gigokag, af okéPR/H o byedomphdmaat i gingce

whi ch conpo&ggbﬁgkgg%@ ﬁééﬁg&mgrconblnatlon of conponents al) and

a2). Exanples o ons with nore than one conponent a)
are gi vkEh behdwroglucinol, glyoxylic acid, AMPP/polypropylene

glycol moncacrylate copolymer;

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

15 phloroglucinol, guccinaldehyde, AMPP/methoxy-
polyethylene glycol monomethacrylate copolymer;
phloroglucinol, glyoxal, AMPP/methoxy-polyethylene
glycol monomethacrylate copolymer;
phloroglucinol, glyoxylic acid, AMPP/methoxy-

20 polyethylene glycol monomethacrylate copolymer;

phloroglucinol, glutaraldehyde, AMPP/methoxy-
polyethylene glycol monoacrylate copolymer;
phloroglucinol, succinaldehyde, AMPP/methoxy-
25 polyethylene glyceol moncacrylate copolymer;
phloroglucinol, glyoxal, AMPP/methoxy-polyethylene
glycol monoacrylate copolymer;
phloroglucinol, glyoxylic acid,
AMPP/methoxypolyethylene glycol monocacrylate copolymer.
30
Also suitable for the microcapsules of the invention
are combinationg with two or more components a), more
particularly the abovementioned combinations in which
component a) 1is replaced by a combination of two or
35 more compounds a), preferably by two amines al) or by
two aromatic or hetercaromatic compounds a2). Also
suitable are the aforementioned combinations in which

component a) consists of a combination of components
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phl or ogl uci nol / el am ne, gl ut aral dehyde, AMPS/ net hoxy5 pol yet hyl ene
gl ycol nonoacryl ate copol yner;

“resorcinol / nel am ne, gl ut ar al dehyde, AMPS/ net hoxy- pol yet hyl ene gl ycol
nonoacryl at el¢opndgmee) . 1Exmed/are| afi reyayl utarnlal dehi/ces AMRShMatdwoxy -

5?Lg?h2¥;ﬁP§e%é¥%§arg?@%%%% 2%%P% tﬁof\(%[’l %8Fyefhylene gl ycol

nonoacryl ate copol ymer. 15 The i nvention al so enconpasses physi cal

m xtures of @1&&%@%&%@%@%&5@8 §9uwﬁamsﬁpa§quemﬂ=9//mé‘@%wﬁ

m xt ur es based on_the aforenentionéd m crocapsul e systens in every
p055|bIé5coﬁﬁﬁﬁ&FP&ﬁe§ﬁe9@&@8%p§§§@écriéa?ﬁeCBP@&@W?F@S in this case
may be adjusted in accordance with requirenents, through the nature

of the m xed m craca suI s and their Xin ti,0. An | e of one
Such i xt ur Geap el iandes; " SaUkARARAERER of AR Pusiatrel o
mel am ne, gpoﬂaﬁah@ébm@eglawes,mandaEEyﬁaEHDcwpbﬁymemuocapsules of
phl or ogl uci nol, gl utaral dehyde, AMPS, and PEMB3PHD, in proportions,

for exanple, of 5:95 to 95:5, it being Eossible for the properties to
be adj Us® ed UingagOcdesdngance wi t Hlrbaurldabrde, - in t MMRSAreioxy -

fragrance oijy13% & 1%n%abé&b%h1m%an&@?ﬂa%bOB%%%l§héQ'|'ty or a
fragrance rél ease (boost) With long-tefmstability. In one enbodi ment

of the invention it is addltlonally 35 possible to use one or nore
agents cont airelafgeliakiigen di oxi dglusuealaahﬁaar phous harelr DARObh Sxcy -
silica gel, for ucin thelnlcroca sg e invention. These
Sgents are BEIVERE A ShaRRL I RPrG o dPCEn CORPLTE et rment of |t he
surfacel®df the mcrocapsules, for the purpose, for exanple, of

reduci ng th@rﬁ@%ﬂ@@h@&bﬂ” 1 OGN ol b s eERQEL AL RExtlfes of
i nvention € mcroca
different mlcrocapsules so that, consequently, capsule

mixtures based on the aforementioned microcapsule
systems in every possible combination are encompassed.
20 The properties in this case may be adjusted in
accordance with requirements, through the nature of the

mixed microcapsules and their mixing ratio.

An example of one such mixture of microcapsules is a
25 combination of microcapsules of melamine,
glutaraldehyde, AMPS, and PEM63PHD with microcapsules
of phloroglucincl, glutaraldehyde, AMPS, and PEM63PHD,
in proportiong, for example, of 5:95 to 95:5, it being
possible for the properties to be adjusted in
30 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 additionally
35 possgible to use one or more agents containing silicon
dicoxide, such as amorphous hydrophobic gilica gel, for
producing the microcapsules of the invention. These
agents are suitable more particularly for the

aftertreatment of the surface of the microcapsules, for
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5 of the invention can also be aftertreated using one or nore

ni trogen-cont ai ni ng or oxygen-contai ni ng agents. Exanples of suitable
oxygen-contai ni ng agents are, nore particularly, resorcinol and

phl or ogl uci hbk. pl@pAseng folre eniampdge n-cdomeadutiingy dgentagygloneration
preferred tgeﬁggh%ghet erocyclic conpounds having at |east one

ni trogen atom as teroatom adjacent either to an am no-substituted
carbon atomor to a carbonyl group, such as, for exanple, pyridazine,

pyrim di ne, 1pyrs7d némbd@i R¥ht Olbrdong: aAl-8ARYERLTI Ree aRft:

derived thergfr m Advant ageous congounds of this %enerl ¢ kind are
ami not %21 Ags i WOFPUUIS G | SLHOt REr BRETETSATERpNe LAY one oF

am notri azi nesearei thoPpehneopt £ialhg ammobikiygannesntatialngs, adatts.
exanpl e, melam ne 2, 5 20 . digminotriazine,. suhstituted and dineric
am not ri azi nes, paﬁ& m xtures pr epé{ryeqt?nf r or%tta}%élslélgcorwgp51ur?dsafreAl i
advant ageoupaatecpdbyayi dessamd idiody andi atildeogdneanand its
derivatives, and pyrrolidone and conpounds derived therefrom

Exanpl es 25 of suitable pyrrolidones are, for exanple,

i ni dazot? di ABREIarESc APTRIES FEMbPed i e PSR Such a8t HhRIARDI P
for exanpl ecnphese GRitietdich\as Ar @dydureld atay 8ty ani@genisst  one
particul arl éé.radvant ageous anong these corrpo(l%{%}g’s are allantoin and its

30 derivati Ves¥ORFE0 paPTi cof artS-Hhifihge Sy 3gsgt elther to an
triam no-1, 3manbrisabisnd tGrekdamaorandtoms cdertoati wascbaoriy 1s hpithup be

enphasi zed rticuylar t e I ts ) e"
aftertreat rr%ﬁﬁlltc tho 1%35 étc%%e suﬁ}&alrc}ee’, aé#\f%é%%ﬁ%%@fr]ﬁ@%ﬁ}fgt h?@:ai’ﬂ{e !
preferrkd epbodgioredons!, t hambnepytapsutes @ind hecmpennisn. dewrorddr
words, in thig RrEebar " et aodidm  cdhiSolthds 098N 169Rt YdHdVc kind
oxygen-contai ning or silicon-containing agent used is not uniformy
i nvol ved i n® e SBBRSLFIEELHRS0f 2RHe ERATPPENEEpSEFELIVRT | tirprefrom.

instead congenthatied pregomniadiinhan toatde oduher giifmceief theil
capsul e wal I s., _The .co%ounds used for %ftertreatﬂaent m%&gm?[%l oy2ed6_

preferably PAPRETFEAHIGE 5 SPTPriafy, Lor examp

Thepr eszdt i ivientinotaddiztingnal | ypr eubsesl titerdcapsulandli sper sdiomsric
whi ch conpri .qr_.oor.e of e M. sul e i nt i 0
The br osent VSN SR TR hor B ovi HEE T | HE TREr S - at o Mast s
amne al) f@&enpesgdson i AlaecoradivRetagedils he angvenpporamaddsor aid at

| east one arQRLineiQmikRL er oaafmt i C3/QMPOYRY SUCHEES, AN RAIHOMBL i £ng
al cohol (or 15 derivative thereof, nore particularly ether thereof)

a2), for reXRefFET PR aARAl FOTPAUETSonpeheyied brhegetrelct | BrrAmples
accordapse wift h tbaitapeati onpyioliddsndde capsul e wablks ofexample,
m crocapsul es.. .The _f.ree al cohol or et her, thereof $e(r§%f%a'e% al so

e

zolidan, Ompo, ') v éﬁ%h
present in t]ﬁléLd’raorr% gfl 5750 Wkt OFER Iutndi s preter ds&in
accordance wigt h dantvient | ohoto prempde , f omindlsgehydbefuyageives are
m crocapsul s, HogLern . Snad} r?g%iélg]}.%.ofré {%}gj%ty% %g?g&g%to
the reaction m xture, generala[y ess tha %0 o by i S%?V preferably
| ess than 030Wcby WA, iGPRREAIPS caeE bastblam-aHe ovardl| its
M xt urezpas @AreTaratl ve sl exsdid foulhelPpr eseidan t@dudn | $re
based, as further, subject matter, on a_nethod for prodg{g ng t he
m cr ocapsul &5 1638 i cr ocapedicd G SPEr-ETIRS of Mfhe FenERLVER 1 VAR -
whi ch at
It should be emphasized particularly that the
aftertreatment represents a ‘“pure” aftertreatment of
35 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  silicon-

containing agent used is not uniformly involved in the
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| east one ami ne and/or aronmatic or heteroaromatic conpound such as an
aromati c al cohol, at |east one al dehydi c conponent which has at | east
two C atons per nolecule, and in the presence of at |east one

copol yner 3%omsitetnctampr icfesheniars: iafe ANRSdrRd/verl JAVBRitand:s ones psad

mor e (et h) Qeiledlie oRR0 Lana) | Y1 1 he, pr gsence of -Al.d east
S ar

one substance to e enca core material), are combine
react ed, andbehe C‘Eﬁ’ﬂl?ﬁfgl%f tWéléﬁpsul é51q akegopbaredpy | atsed — for

t enper at ur e Jfeheastcmbhtt Nife cagglbyelis pRaraW1ar | ¥ PraLerdpd, foF
the pHto be raised in the course of the nethod, nore particularly

prior to®culihgri&Spr ef erably, in the nethod of the invention, first
of all a) at least one amne al) and/or at |east one aromatic or

het er oar oma compound uch as_an .aromatic ohoI d/or derivative
thereof (e.g e 10 @éﬁeésre) or et M Hsreof aﬁl a]hod"aaffx eastPonet fdes
al dehydi c cm:}gfm@e:ﬁpsu)le i striver spiresendel i admbeaseé one copaiopeerof)

whi ch cont aichs WlitS,Q %Sﬁlygg %r}_d/tgre AMPRand.one or nore

(meth)acryl ate nonomner | east one su[glstance for 15
encapsul@tion, are conbined at a tenperature of 40 to 65C and at a pH

of between E‘rh@nqn@asem@f ehobhyi bRt WweeRhéra-&rideANELP) thB dAtEF
nmet hod st ep, erature of 40to 65C, the pHis adjusted to

a
bet ween 2 afid ffa%r%?eef%IFh‘B?y?l? nEPhe TERSE1GP FdsGHGIANGD Whrle
than 9, pr efténeabhylvbatwean Oabhdaod 1d4f Ia‘ttfl@a&&SEOﬁé patonaglaci sl

to less tha e Iy dinthec e .of
mel am ne angl ureéfg)afefn gcré:% g\gﬁr%or&m%il aZ‘}/’d ag?e TSRS SRR o5y
and 6, &% aﬁ@maﬁérlmhetbarm@,ofmcvm @@moe@alréwaethed otitetsof)

t enper at ur ea'22cr ease Ra49%oho \«J‘lll'gp’ aRr QIﬁéﬁ}&ic:?O&D&l ot PPN Eroy

particularly C.. 30 Through the sel ected paraneters of netering
rate, terrperré’tat‘}rtéonpﬁnarﬂﬂ%?r%‘ﬂ?@|‘f"|bt]'s‘p*é€§ POVEEtAEEs| Hioe RFM “he

i nfluence t hepgualkd aadigual i tmleﬁ:obbgsmuéfsocapﬁé” S HLEHR6APSHH €
diSperSionse%%eEh e@%%%t%%%e m&& also be present in the form of a
20 mixture. It is preferred for use in accordance with the
invention to provide formaldehyde-free microcapsules.
However, small amounts of formaldehyde may be added to
the reaction mixture, generally less than 0.05% by
weight, preferably less than 0.01% by weight, in each
25 case based on the overall mixture, as a preservative,

for example.

The present invention 1is based, as further subject
matter, on a method for producing the microcapsules or
30 microcapsule dispersions of the invention, in which at
least one amine and/or aromatic or heterocaromatic
compound such as an aromatic alcohol, at least one
aldehydic component which has at least two C atoms per
molecule, and in the presence of at least one copolymer
35 which comprises units of AMPS and/or AMPP and one or
more {(meth)acrylate monomers, optionally in  the
pregence of at least one substance to be encapsulated
{core material}), are combined and reacted, and the

curing of the capsules takes place by later temperature
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particularly, too |low a tenperature may result in the 35 capsule wall
being less inpervious. This is evident to the skilled person froma
persistent oil phase, reduced yield, and deposition of core materi al
as a condensateemset hérf ithtier cefset hee drgy erar tQruleer lot here franded clare
ought to be Kk t u t.th rate t00 hi.gh,
Since of her i e Fanl 5P o ensll Saaodnt S ar T F 42 i T
capsul es, aﬁ’é#@rlcél%éééyl peipregonglkcingiterial is present outside the
capsules. This free wall nmaterial may then be present in 5 particles
whi ch are Iar%tefr thgn t he cagsul es.. The alk |n| tg i; | i kew se be
23

i nport amt  f 6FCLREQEH! i 137 of BRI (OLKBs uPEs FEi ok irEh ©

addition, theipH influences the tendency for the batch to gel, in 10

t he context _@f th prace ural regine ne e dlne t of t rrethod
of the i nvenﬁl on t%he a[akgl [ rclmt mlélt? usat gd us ran A ;1 %et
sal t, preferablyaabkaliicnreoal lwtr@mmtcenam e qmqumsﬂ ash;zh15asod1rum

carbonate. Sodi UE&%&%‘E@'&ata‘?Ld oq]r e&ﬁcﬁ)’@? dé'r%gt:&’iferec%lé‘}%%ft NE r%

of gelling. For particular pro requi renents, exa

for capsUl e syst EFESHRI cﬁrar%'—l"ﬁfftlt@@-’&ﬂfy 32hbl eandh @rt aé?éﬁb one

nmedi um the aqueeusies@lditi oORSmPbnahkalh) metid s theonprakBngeouns 1,20
and 2 of the Perlodlc Tabl e of the Elenents are nore particularly

suitable. In thelE8ftex?™of IO EIHodof YRECE nF&Eftadis abnthe “of
begi nni ng of theaMeactied/(ehNE® sied ahk obrt heram (e=t2D) ety Dite

aromatic al cohol #taﬁ‘ JLhe aIt %Sayd'& companent,, stir rg%gf)@?%c%goof?rpm

carried out, “E8<e stifTring speed can be
nore pak%icul arI Preopeuletion0 e ctoltimed edula |tm;n1:rﬁ1>etturr@ iaf 40

then possible to.addsalc Leashone fopa WMl Gh £ITS | Ses. Hiids1 of
30 AMPS and/or AMPP and one or nore (mneth)acryl ate mononer's, and the
substance to be EREHSSH dt 83 BréfePBRly, later, and in particul ar

| mredi at el yphef ong er mﬁamgnéth@oct aksépg at bheeatpkéetaitmﬂey demetdiogh
step b), the stlrrl gﬁ I ncrease en be 35 gOOOto
5000 rpm nore p§Pt| cul 06° toacijstb%u‘?cz NB%%EV% Fiy %088%
The stiz@ing speeetaﬂecm@é.yed in tiliess wapei sofr efearcatuliynaini ntai rre:dre
until the viscosihyval ues e LR8 " "i¥en 9.5 and 11, in the case
of phloroglucinol to less than 4, preferably
between 2 and 4, and in the case of melamine and
urea in the range from 2 to 7, preferably between
25 3 and 6,
c) and later the curing of the capsules 1is carried
ocout by temperature increase to 40°C to 110°C,

preferably 70°C to 90°C, more particularly 80°C.

30 Through the selected parameters of metering rate,
temperature, pH and/or stirring speed it is possible to
influence the yield and gquality of the microcapsules or
microcapsule dispersions of the invention. More
particularly, too low a temperature may result in the

35 capsule wall being less impervious. This is evident to
the skilled person from a persistent oil phase, reduced
yield, and deposition of core material ag a condensate
in the filter of the dryer. On the other hand, care

ought to be taken to ensure that the reaction rate is
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fall, the stirring speed being | owered after the onset of a viscosity
decrease, preferably to 500 to 2500 rpm nore preferably to 1000 to
2000 rpm An earlier lowering of the stirring speed nay |ead |ikew se
to the 5 unwant ecbgehliighg afiridee bEtethwids ebaiablay, sailer atbent of

begi Mning Phatlie fitasiioc decranee LeVESERMILY, SLIIANGASesoie

conti nued for at least nor é tween and
10 180 ni nufese prailer agberitala &6i rpm@e@peewtfﬁldﬁooehm OO kg

and at a teppgLat lztrr"eeOf W0 1 0 Rl Pef Ol &avy i Ngskap ¢k Of fehs%rﬁiethﬂ&j
the capsules are cured_by tenperature |ncrease Thi s phase after the

begi nni Yy oPaFﬁéC&§§cWﬁB€a #§c 8T oprdébrpasBeaRdPBEi6fe the 15
curing of the capsules, is also referred to in the present i nvention

as the rest ase. . The r. st ase e us prefer in.order_to
Bohi ove ¢ he ThFer GRS TSt B0AT CURRThPeS: 4t o TG A el TS - The
ot her wor ds guid iter mft hrea:ta:rmplsal\ml leg® vialteh dgufdntcicemt :etairid:nt:gorzo
that core r mg t :
i nvention gr%tg%p?%lf ergt%]u%r}% meatl%% %gTeCi rEQ%rrrey can 1Ig;cgnpro ssed as
st abl e or eﬂbﬁelcpm‘?ﬁeq‘ﬁo@épfr@Ee@rpﬁ@ﬁmﬁﬁé a§gémss slurry to 25 forma

dry, free-flowable powder. The m crocapsules may be gr ven a charge of
hydrophobi c_and hydrophilic materials, wth gaseous, liquid, and

sol i d subst dRced’® 3PTPREIPFBSertt |W‘°enf“?59°1durqﬁne1;hﬁr6\ﬁ"(%’§11°6’r e

use of m crad&pIuhesyor ig cadfapsad e BiSper sironal@hlthemeéosentsone f or
the controlled reI se 0

I whi_ch be h ili
(oo 1 avBESTorPay hFBphoBIe. o e E B ARG or TAFE afd rarias £
exanpl €15 actsiodd vinn greediceTaiss . p‘ﬁc‘ed:emrabbyrbehetmedsf rm:mﬁdrre:eg:r,opmiMe

t he fragranqesr% cfelsa\{:cirlres 1%ﬁ§tc!§ ons%be |nse t{é{pﬂf éfiles

glidants (e. uori nate droc ci des,
ant i ni crobi &F i ﬁ@ﬁ’éél—’@‘ﬁ%@tsactaﬁ/e fophafr?%féléh@r cfélr i ﬁ@PéHﬂént%YS%@W ve

cosmetic i ngﬁheeherﬁx% :gucﬁmrpﬁagw@ie kat ent Peati StdPden, the
mat eri al s e. ., waxes), cat aI % 1g car bonat esi)

sel f - heal i n& SHes g 1&10%r & é; 5%%@8‘& g’é NE aliPéhe)I* 85t i hg
systens2Guchngs yvaohi sihes Eeerg:adlcf raghaacefvarine SE2enenecsl eire (wote,

for carbonl ?ftq é% S’.W%L o%évr%phObl cwaxes, hydrophobic ene

corrponents ent's. 10 Al so provided by the present
i nvention are pr oducts whi ch conprise microcapsules O mcrocapsul e

di spersions 19f {ihe é@ﬂf@&t ogs apgd ‘M’@&ﬁad’sgf' tgé RLSEekaRhY 14t dfhe
area of application selected fromthe fields coatln S, such as
car bonl ess éﬁﬁ9n§9§gé @f the reaction (method step a) of the amine

25 and/or aromatic alcohol with the aldehydlc component ,
stirring may be carried out, in which case the stirring
speed can be 500 to 2500 rpm, more particularly 1000 to
2000 rpm. To the resulting mixture it is then possible
to add at least one copolymer which comprises units of

30 AMPS and/or AMPP and one or more (meth)acrylate
monomers, and the substance to be encapsulated.
Preferably, later, and in particular immediately before
or during the raising of the alkalinity (method step
b}, the stirring speed is increased, and may then be

35 3000 to 5000 rpm, more particularly 3500 to 4500 rpm,
especially 4000 rpm.

The stirring speed increased in this way is preferably

maintained until the wviscosity wvalueg of the mixture
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15 coating and inpregnation of papers and security feature coating,
catalyst-filled m crocapsul es, paint technol ogy such as paint

manuf acture, construction chem cals, dental technol ogy, preferably as
an i ngredi efaldf, ftdsd - mimglgieﬂpaédfbbb.hgglomaéj taifdres; 23 onset
self-healin ef f or
oil's, phar n%gfl%sgﬁg%gr as ve |cI E?E%%a{{:lt%{vgeé ?%6?2%? f?nglo fﬁr}(
medi cal tecﬁﬁ’cﬂeogypr%@ﬁ%?l}éxaml e19@9 t ke eRO&Ps HPam-i orfrof %c‘p?ebl@s

emtted by fl%WeQﬁh@n%lq R SSSUah P MAeB Uy aef HitdPH Y CES Ofne 25
for exa | aunderin cl eani n%&f | si nfecti'ng, adhesively bondi ng,

flame su pré’§’§“’aﬁlﬁe‘5t FE 185t frén Git&fis, preferably as fungici de,

pestiC|de i nsecticide or herbicide, or corrosion control. 30 The
m cr ocapsul f t i nvention can be used .for examl.e, for .

pr oduci ng vgjr%n%sehegﬁywchn%atse% or%?r % agPSHEEN TP ni ersTPCq‘éor %?%%Jr%?d

and can be difplrepee vani ablscdasitter netdfrrihgi ridegresiofued for at

crossl ki naegdhel oshatuckBel rubakl pobckagss,apd sueface fidl shha

and also in 35 terns of the c¢ore mate ount
cheni cal0 and &Shysmede s enafared 1y Ry ar §t'$ﬁi-”f~aﬁl §P§§dst0afbllé300 to

cor e/ shel | Q@@@U&%nﬁ)éﬁicﬁ% d NG NG dS& 0 AU €SS yer Rl ain
Hence it Is %osm

b g rooduce C%fgran var ni shes whi ch can be
appl i ed vi aSt6Rvefiti oRal Tt JFeBiofe %eﬁﬁplshﬂfaﬁe eoat ‘FHF%@ne@ées
known in t heepipentitngei ndusteyse W Chast phanm abhetpr optet i lodg Dinihe
capsules 5 n es h s ener al |y e_an
aver age di algrr)?t erghgf %é%%ggb%\ e\fj{gcﬁlgc\%gnt éexct S hé Slr eggﬁ?re the
i nvent i bh, theingr nef nitdrocappahbétsal sbs eﬁd@massésrna@od:apsmhestheﬂ_o
i.e., capsu i r My

p %%sl@%\e 19 AR %lgsetqi@r@ﬁ phalsd THE € %_%ps%:}éﬁe may

preferably have an average _di aneter of to 100 Am

t hi ckness i £eadiSEst M€ 7P layt hOayL t@@%ﬂe%r@%aﬁaﬁ%‘?ﬁ%tﬂy@n
for exanpl eof0.shftfd hGrAmy 1bMES @@Q@hb& ewh3lthe produatdony®fds,
solid spher% ED otgkerg wor ds rtlc %&Q do ot surroun )?efore
nat eri al Sse Qb i eph&faé’gu y & r §§& aFéﬁﬁFerSthl‘

500 nmI{@)reitéuaabk:prbeMem'lﬁﬂon@ndoﬁ@;e&O@snapesThey may preferably be
nonodi sperse solid spheres. Phloroglucinol can be used in one

enbodi nent for producing these solid spheres. The solid spheres of
t he i nventi dhempifnegapselles a od5 dilundamvesiticont rarte mepinstérabXor

exanpl e, nedisakitechael egke(e. %eyascancabébrﬁ%egsé@autagn dfhble
particle sizers ,or erythrocyte counters), may be utilized as an

Bbr asi ve | nGPaGY SHE T ABFESFTRSUILPS: Cesibr 1% 6 BLEEEEs BIURLY O
spacer s25 or fprinbadkre ,vaEtekesiiaswabiie pOwdeessure-sensitive particles.
The m crocapsul es of the invention can be used in the form of aqueous
di spersions as inpregnating resins in the wood/ nmaterial segnment, and
are suitabl 8hgpoma 3B qegstilad ardy s gﬂrpeegaatdmggreesjﬁwshwhtcbphobic

addi tional functioRs,syeD; @s (Latdls) ef.f egt e
t hernochrom c effgctgﬁa lsfgcurl ty %aéflfggct ?ﬁ k! Scc%r]'g%l vgaL %ggtal ng pnd
Syst ens. SOl.‘Ld Substances

30
The present invention further provides for the use of
microcapsules or microcapsule dispersiong of the
invention for the controlled release of core materials,
which may be hydrophilic (e.qg., flavors) or

35 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
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The present invention is elucidated bel ow by a nunmber of working
exanpl es, which are purely illustrative in nature and do not restrict
the invention in any way: 5 Exanple 1. Preparation of copolyners a)
AVPS- hy dr ox phatrylaceartykafle iBgredients00 ag:thiatec ipoB@&dt i oingredients

aqueous sof gty addey. SHEBREETL ARAEhERIntal | SRorE® T,
t he reactor (&nd-pl avéﬁeﬁhderc%ﬁﬁl}rﬁé?ﬁ d&s Jat-noSphensc TrRrbeEtson

mxture i s heatethebaiAgC W th ghbhekng (400(epM), O thenorpornene,
wat er -sol ubl e initiator sodi um peroxodi sul fat e; 0.03 g i's dissolved

in 15 g of \ﬁ&tcéﬁdé’ﬁ’&nntﬁfié@ﬂ‘@ém R 1ol r SXSLERSuSTHY 228y ri3iget dles

when t he I’e'c’(Qtngr) t effpagabuce hasabaeshaky ai nedol&os| ovx/(@ggaltalﬂtsﬁent
of the maxinu erature, an hour f after-reactiaon ins. The
batch is sulf&§& ﬁ) FY coof88¥t o r BB ?’8 er at uPEH h‘?xed Wt51. 5
g of preser hathrophoddcTeaecaqgoeposestkubirohydsophabact soﬁ.zedtlsy t he
viscosity, solids content, and pH The viscosity is 540 nPas
(measured at 20 rpm Br ookf i el d), the solids content is 21% and the
pH is 318 3lgoofPropbledediar EhappPTesens 4 MEnticdl shranderderts n

a drying cakmnet at ie@erfige 25 %ﬂcb@ééﬁpui@@ fingl masgidsoda®Sule
correspondi gi{cj{ to a.yield of 21. 6%]&[}2 S- pol ya| kyI ene gl ycol

nmononet hacr épgrsmnsThé’fl nittieal e Wonsidts IR §igg  lies
dem ner al i zedeI@radtler ,ir4h gabéa ADPSappldcidtiof @felected from the

pol y(et hyl ene/ pyl ene l.ycal met hacr yl at B| soner PEMB3PHD

from Cogni sr}: Eig% ?€5§)59%§¥‘§)S. T%%Ohm Ktur egl rg} ated “TRder SGR-Fher t
gas at nb$pheretifige angadmiporegnattivre dfs frgeed arel 25wty sfeatirg
35 (400 TPMoakingg Of sogfiamypel pxpleul fahe areadeasgbyed | hdfhd

of water and transferred into the reactor using a Syringe
t enper at ur e tEFHFRE CB¥FactsdiCthaf sat tRAHEd ARG AR Ehd | OB FRL t 0

fall, 240 gcolenAMBSsW t hg8atg1of EE&ﬁﬁBthggre NBterEfably OVEE a an
perlod of an _hour usm gﬁrlstaltlc

&L}ﬁ‘tl s followed b
hal f - hour afferSFR&lt U parth? s §{‘}E§‘&q lilﬁgco%?%oﬁjot{%%?n
t enper azir e said -aeaild ed vm ttyskemsy of quesserivative. pnﬁefl'ehm}:a]queouSor

sol ution ischara %ﬁf%r 'né%ﬁ by, Lhe Vi 89 8 tyPhQ%E%cg i Q%@?ér?lﬁg)g

The viscosity TS as (nmeasured a
content is ¥3icdes thee Blgtiyes, 1@9@@@1&00;5@@:1@1 areclappl oasd, t@a

Petri dish aod 81l A% faRdIels Bilonl 80C S0 1, ?élnf\?&léé -pyyhe

final mass is 0.68 g, correspondingto a yield of 21.6% Exanple Z2:
Phl or ogl uci REMIREFERSHE tedPoSavdulRes ). Fusiarat i oh Bityeglycerol,

pr econdemsateerls 5xémg»1@f phhatagkuehgol a@ﬂe@nﬁn@, of cﬂvﬁéﬂﬁrxé&ﬁ@
dlssolvedln |Ileq_:vvater The usted to 3 us

o v tesacbtraday Koo e SRS I R o ae R o
14.2 g of 5@%asitsengirte fginatdyalade hjudey isol dg i qnsesan:e::ami,edms%d:texcﬁiéo

m nutes the %0‘11%%‘%&%1%00%‘}6%%2&%5[1%9; ASHkQform evident fromthe
di ssol ution of the melam ne and phl orogl uci noI which is barely

soluble in water. The overall solids content of the precondensate is
14. 0% byg weiglt . n28rHdaFsQost ign het Mg /A REAPEHheS e used, for

example, for producing varnishes, such as for fragrance
varnishes, for example, and can be employed variably in
terms of their degree of crosslinking, their size,
their wall thickness and surface finish, and alsoc in

35 terms of the core material.

On account of the high chemical and physical
registance, they are suitable as stable c¢ore/shell

capsule systems, including for use in aggressive media.
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41.5 g of the soluble precondensate obtained in stage a) are adm xed
after 5 mnutes with 3.0 g of the protective colloid, a copolyner of
AMPS (2-acryl am do- 30 2-nethyl-1-propylsul fonic acid) and PEM 6

(pol yet hyl eferngleycot monomwetisadrlyl ate) pramth®3. Frggohnaef ragransee oi |

for encapsulaien. Eor io@e gggmaonv% p@&ﬂ{r8£§§0n£fe &Qgt?cgléiﬁlade

i ncreased from500 rpmt rpmat the sane tine.

m nutes, thEYEEMS b?e'g| F@et G o&tir i lgB Fasm ket &Fledll'l%pi%mlétlng

wall's. In tflfhdﬁ;@thw Rgi il §th6EhBQet§|f%§:oQ!t§%% Jf THOL@EpON e
speed of 60%1 r.pm thin this hour, after mnutes, 7.5 g of a 14%

by wei ght pRSFgyPGEHTEY e§1urry, acidified to a pH of 3 using fornmic
acid (85%, are netered in for 45 mnutes, and also, after 20

m nutes, 16 of dded order._to prevent the. slurr

t hi ckem ng. Wi S l| S O?:ralﬂ%rue’Le %ﬂ/ ﬂerfﬁhl ur curlanrg p\ﬁas%g at&ﬁ@l‘: Y of
Subsequent | {,-14.02 gwof Ia 33% byoniesizghtofretlzer pree sgnl rinGetFodbwo the
slurry) aci didded %ié‘r@@a@éﬂéﬂ c agkd '%rr&%ﬁa%%égﬁ fﬁ’én %ﬁfgq;heg hi's

|sfollowed | astly, er-curlng at a 3 for
capsul el§| urdry® -irs w%% olP¥bRAt é#?pe?"é?{ﬁl%e aﬁaa@efegt éd 1t ¢ pHhef

7 using aqueeissSed méﬁ@&r@q 50 uahoaveia Ee@h&m@@brd@fa ®f1 the

m cr ocapsul obt ai n 10 Am Sl i ds; 33% Co
fraction:?Ogb%fS”@ffl ]iI%n a_]grg fllg]({ 14" adjustabls and “may be

0.01-100 um, more particularly, £for example, 0.1 to
10 pm.
15
Also possible 1is the production of solid spheres, in
other words particles which do not surround a core
material. These solid spheres may have an average
diameter of below 500 nm (preferably between 300 and
20 400 nm). They may preferably be monodisperse solid
spheres. Phloroglucinol can be used in one embodiment
for producing these solid spheres.

The solid spheres of the invention may find use as a
25 standard or control means in, £for example, medical
technology (e.g., as a calibrating solution in particle
sizers or erythrocyte counters), or may be utilized as
an abragive ingredient in abrasives, for decorative
effects or as spacers for printable varnighes with

30 pressure-sensitive particles.

The microcapsules of the invention can be used in the
form of aqueous dispersions as impregnating resins in
the wood/material segment, and are suitable more
35 particularly as impregnating resing with additional
functions such as catalytic effects, color effects,
thermochromic effects or security effects for

decorative coating systems.
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Powder vyi el d: 90% Resi dual al dehyde content:c 500 ppm detern ned by
GC (FT-IR) 20 Exanple 3: Mel am ne m crocapsules 31.0 g of

gl ut ar al dehyde solution (50% are heated to 55C with 90 g of
distilled wdther prawbrat pthoén®iéni 3 ssetlusideg-ealueelicw sbgi Bm number
hydr oxi de sqJ:ut ] 9 quent| g | ami4n -adde
and this 25%% xﬁ%{#{ /%}F{%?:?gggghsggﬁac%ﬁ 5 .fgg%g?mi?t}tu%é&ra £ g‘%
55C, 9.5 g &BtEapoRyRefconoAVPSSEZiIgEr Fogniiggeption in any way:

met hyl -1 - propanesul fonic acid) and PEM 6 (pol yet hyl ene gl ycol
nononet h crél atez and also 78 g of diethyl phthal ate are added, and
the speed i $% &addd *EEPIE 2868 PimtOPREN™SAPdosul foni ¢ acid (15%
i s added t oal)owerMpPige hgdrbaybutylAbker laleut 2 m nutes, a stable

capsul e size of .aro 0O_Am s, es | ished.. At. _a _| awer speed (800
Ty the cERue AT e cokdP ol 1 Th At Bee HaE S TS The
course of thHateediuegd 4tggeth8s nelEni A8Sage afldédRD tH{Ré%baighecwnd
in the | ast k. cutiAag kS e - by fp}gé{,?)ous
sodi um hgdrg%?ggl%fgl}ut%%ﬂ (é%@f@gchﬁgﬁﬁfﬁaﬁlt gl}%lﬁ%rt%capsu es
obt ai neb® Dii&E®et ert Y 9HePB-AM PRE dsPABCEY CHREefT adt o8y Ias
Effi C'ijetncy: &E%g@ @%%e.E %f%@%&%&mﬁgr@&f&%&&pm@mﬁ 3P0ch
ppm determ ne - anpl e4: Gener al synt hesi s
i nstructi on§1‘t&ﬁ"ri‘%‘9t er(ﬁcg)loyrﬁ;{r@ '49;&]0 F Y "rscgl‘( S Y ENEET
and 7.5 g ofsodbmonmgre xadEishilaemd at@. cnpnes ) ddrdod98dg ief 15 g of
dem neraliz te r iy fert a n LaLt.i rge i.nto a.
il €L 8 Q.I‘lb'e Hf! Eﬁﬁ?alsc@es gga&%&. %D%H?gef Py BYREES

doubl e-wal | gl'ass reacto he i ni arge’is xed” and
t hen gakSedwhienh drlgon fFerciiomi nbesperFhereeadivison heeat uretizined.

subsequent | %‘ohqwglgt 0-¢BSiandnst ast ed M t bya30 phufi t i:@ﬁ'@éréehyéi, Oyn
(0.75 g in 15 g of water). \Wen the maxi num tenperature has been

reached i n U&7 ea¥or, ATOFOMEICAEIPR 5 PEHMF 20 MirorerPZEgR hi rie

nmononer) (laupbedfi@ntRier edolB3oVes et OoleiRedh tafehOdhdUSHdih Bed

peristalti c“pﬁﬁlor a ?%rl %%eggu%%. Fol l owi ng the netered addition,

there is an'h of & Par PFrESECVENIVEFter which the aqueous pol yner

;ol uti ono obﬂ&:ienecd;de&mcﬂoddxti\dhe_rﬁ.st heha25 dtenpiereat Ure the thesceact o

i s bel ow 40§x311.1d5: gcgfnt%%s,er&%' vgnar erpdded; sapdithe homogengous,
product is discharged.

(measured at 20 rpm Brookfield), the solids content is

21%, and the pH is 3.3. 3 g of copolymer are applied to

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

25 24 hours. The final mass is 0.69 g, corresponding to a

yield of 21.6%.

b) AMPS-polyalkylene glycol monomethacrylate
The initial charge consists of 912 g of demineralized
30 water, 240 g of AMPS, and 7.5 g of
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 1s heated to 75°C with stirring
35 (400 rpm) . 1.5 g of sodium  peroxodisulfate are
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 PEMG3PHD are metered
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Exanpl e 5: AMPS- pol yal kyl ene gl ycol nononet hacryl at e- N30
vi nyl caprol actam The initial charge consists of 883 g of
dem neralized water, 525 g of AMPS, 7.5 g of PEMB3PHD, and 15 g of
N-vi nyl caprdlmciem Theemiptiurd ian p]haueduarhdgr aarpé:ni&:tta]qais: pump .

at mospher e DoS SR o & B B A HZ30 LRI 1o, Tonfe Of
sodi um per 0x0 |squ ate s dissofve wat ef 1N ect
into the red&te! uss nFubspienydy VWé‘hlﬂile ttOenip@PIat @ﬁ@ﬁmtﬂ@@ch@ma

maxi mum and Jdagn i@ Ritrg 1t f9alolf, p¥e @k thki nyl caprol actam wi th
37.5 g of PEI}/IBBPHD are netered in over a perjiod of one hour using a

syringe pungleTRIBSRS 1 tePbyl S %#a%ﬁl%ﬁ Y rieiet YEpCOSity,
Thereaf ter tsa ilgat Ch:ottﬁemql edntio pgom t‘ﬁgpe{;aguf)gla?d adm xed Mbid

1.5 of pre ervatlv eaqu Qus s ch teri dbythe
Vi scosi ty QB HLRS kANt 20 S e SShe o Sbos Py (fSLigh0 GRHen

(measured at2320 Epa Bl’fwok_:fH el=d)3 .t hes smloﬂs:mﬁmrlar@hpmlamdtdme
PHis 3.5. 3 -t &R0 WIR{ o&rleeoﬁﬁaﬁ{'a?ddﬂghﬁe&f@aﬁ%éﬁ ﬂ%g&gﬂéfed

in a drying cabinet at 160C for 24 hours I nal ~ nmass
and cort@sp@fddiqwrsa yiee dfopadomgss ig Ji-v 0. MaxsEasslieg vm)s@
capsul e wal ks ca@meie @ .@&sr.esin which is obtainable by reacting 5a) at
| east one conpound sel ected fromthe group of al) am nes and
Example 2: Phloroglucinol-melamine microcapsules
a) Preparation of the precondensate
15 5.4 g of phloroglucinol and 0.6 g of melamine are
dissolved in 78.6 g of distilled water. The pH 1is
adjusted to 3 using 1.2 g of 85% strength formic acid.
The mixture is heated to 35°C and 14.2 g of 50%
strength glutaraldehyde solution are added. After 5
20 minutes the soluble precondensate begins to form,
evident from the dissolution of the melamine and
phloroglucinol, which is barely sgoluble in water. The
overall solids content of the precondensate is 14.0% by
weight.
25
b) Production of the microcapsules
41.5 g of the soluble precondensate obtained in stage
a) are admixed after 5 minutes with 3.0 g of the
protective colloid, a copolymer of AMPS (2-acrylamido-
30 2-methyl-l-propylsulfonic acid) and PEM 6 (polyethylene
glycol monomethacrylate), and 23.7 g of a fragrance oil
for encapsulation. For the formation of particles, the
speed is increased from 500 rpm to 2500 rpm at the same
time. After 20 minutes, the resin begins to cure to
35 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

using formic acid (85%), are metered in for 45 minutes,
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a2) aromatic or heteroaromatic conmpounds which are unsubstituted or
substituted by one or 10 nore substituents from group Cl-C20 al kyl,
OH, OR, COOH, SH, SR, NHCOR, OCOR, hal ogen and aromatic, where R
represents an@lamﬁ ahlszbrg@@upl,in\lcﬁttels 1315) catofl e@s:teroraae:ealadh?rwiji cin
conponent whlaBehagAl deak, ééat9§gr9§r Rl ecuhengin thas  is
presence c) at |'east” one co conpri ses 8n|t of
2-acryl am déoilﬁﬁﬁﬁyl pblﬂpan@sul ? Wraci @uBkng t s BEes (APS) &ifd or

2- acrylanldQUESeggaﬁtmylp@O@a@eﬁhp&thﬁ%Cb§cmélﬁ htl b2 18dibk® slurry
( AVPP) andunltsgfoneOr nore (neth)acrylates e m crocapsul es as

clained 1 n ¢FELRPL, SAHEFE! n 2§&ﬁéf&r‘adrroP"ét§m fes hd g Cat a%sst o
am ne groupaepeﬁ:eﬂolﬁcutfearar;eo select athias teonFaidrived),. 3Bdbely, by

m cr ocapsul e§ as cual med in clai Og % o 30V\/he§1e| one or
conpounds f FERCERS I‘;Llolgp B 3ouP as, r'Fi nes; ~and benz%guan ik nes
are sel ect edlasryormormemleaiy tat, fibem ntempea@wresaaé elddiusted recclaai m
1, wherein pu or 9NGs0hqMbfeBLAMBbLEUA nPLEL2AEOLBE (e, gheonol s
35and/ or on Or & ar gmati ¢ or eteroar matic car oxylll c acids are
sel ect € as corrponent a). 5.The mcrocapsules as clained in claiml

or 4, whereirBcAAiaEINBLES éECQH@|mQEr@EB@éulE@r@BEaQﬁeQer|Vat'Ve

thereof is selected a§ O?rrponent a) . The m crocapsul es as cl ai ned
in either oP*el&rRE B'°

Solids: 33%

Core fraction: 70%

15 Efficiency: 90%

Powder yield: 90%

Residual aldehyde

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

20 Example 3: Melamine microcapsules
31.0 g of glutaraldehyde solution (50%) are heated to
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
25 mixture is precondensed at 55°C for 10 minutes. Still
at 55°C, 9.5 g of copolymer of AMPS (2-acrylamido-2-
methyl-1-propanesulfonic acid) and PEM 6 (polyethylene
glycol moncomethacrylate} and also 78 g of diethyl
phthalate are added, and the speed 1is increased to
30 1600 rpm. Then amidosulfonic acid (15%) is added to
lower the pH to 6.1. After about 2 minutes, a stable
capsule size of around 30 um ig 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
35 melamine are added to the batch, and in the last hour
of curing the pH is held at 9-11 by means of aqueous
sodium hydroxide solution (20%).

Technical data of the microcapsules obtained:
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and 5, wherein the at | east one aromatic al cohol has at |east two
aromatically attached free hydroxyl groups per nolecule. 10 7. The

m crocapsules as clained in any of clains 4 to 6, wherein the at

| east one aboemeiteralDdolidl: i s sekgctred fromthe phenols having two or
nor e hydr oxyl,19iups, preferably, £rpm pyrocatechol, resorcinol

hydr oqui none,” and '1, 4- 15naphtho%ydroquinone, phl or ogl uci nol ,

pyrogal | ol , C@AghyFdRskPRdr oqui nohe; #brepref erably resorcinol and

phl orogl uci rgls;-8ehlg .M crocapsubes as claimed in any of clains 4 to
20 7, wherein the alcohols are present in the formof their salts,
ethers of eSP¥P&Taydetfe carboxy??E acids are present in the form of
their saltsrR@sidskar s.1d2hyAeA m crocapsul e wherein conponent a)

conprises a_mxture of al) one or e amines, defin as_.in y_of

chFns 1 tochﬁgﬁﬁ‘aZ) one or nn?eggédﬁ%Tic§%$e¥ﬂﬁ%$€g?%ﬁ3#iEﬁﬁ'lés

conmpounds, defined as in any of clains 1 and 4 to 8. 30 10. The

m orocapsul gsafid1e 4 WRM | BAREA! L NS RIRAAL NT GLALR MR o1 Nedhe
romthe a

al dehydi ¢ conponent b) is selected f i phatic and aromatic
al dehyde®. Z5TPPlyPRE=ni crocapsul es as clainmed in any of the

precedi ng clkaismy, gwhgkei Rohbfel dehydipLonponappr)s gahecyed &rom
val er al dehyde, caproal dehyde, capryl al dehyde, decanal , succi nal dehyde,
cycl ohexanef{PFEFdehyde, %V%ﬁﬂ%%ﬁﬁéﬁﬁfhrbé?ﬂ@ﬂ?ﬁg, and 898 g ‘of
2-nethy|-1-ﬁemﬁaﬁahli2edethmk@mopbamm(hﬂankfemmaaakﬂfhyﬁg,hﬁﬁ{ﬁ&@in,
al dost er one imycin A, 8- -fi-caraoten-8'-al enz ehyde, .

but anal ST BREE rtral oo tr iRt 1 T Sse daf st tad M e sa
di net hylanm nbbegealideiytes §lof imiedd, and then gassed with argon for

fosm donyci Bof yifiwrdls 9Hanal J8NVe mixture is subsequently heated

to 75°C and started with an initiator solution (0.75 g

in 15 g of water). When the wmaximum temperature has

been reached in the reactor, monomer 2 (37.5 g) and

20 monomer 3 (third monomer) (15 g) are metered in over

the course of an hour using a peristaltic pump or a

syringe pump. Following the metered addition, there is

an hour of after-reaction, after which the aqueous

polymer solution obtained ig cooled. When  the

25 . temperature in the reactor is below 40°C, 1.5 g of

preservative are added, and the homogeneous product is
discharged.

Example 5: AMPS-polyalkylene glycol monomethacrylate-N-
30 wvinylcaprolactam
The initial charge consists of 883 g of demineralized
water, 525 g of BAMPS, 7.5 g of PEM6G3PHD, and 15 g of
N-vinylcaprolactam. The mixture ig placed under an
inert gas atmosphere and is heated to 75°C with
35 stirring (250 rpm). 0.75 g of sodium peroxodisulfate is
dissolved in 15 g of water and injected into the
reactor using 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
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gl ycer al dehyde, gl ycol al dehyde, gl yoxal, glyoxylic

aci d, hept anal , 2- hydr oxybenzal dehyde, 3-

10hydr oxybut anal , hydr oxynet hyl furfural, 4-hydroxynonenal, isobutanal,
i sobut yr al dehydeernet baeriokdeiof, cergidu urdecanal symreee buowp ¢ Boid,
N- net hyl f or gam ge, .2-.04 t £obenz s a .apnal ,
oleocanthalggor|:ﬁéﬁ%ﬁp%ﬁtghaﬁ%gﬁg%ﬁgﬁy%%?%%h%F?ggéégdcﬁ%ﬁﬁfafter
pi peronal , pRepdrlich picperadlpd ottor areehudisdutpbd,ymst | aatl, admixed
sal i cyl al deQyde, segoboganibResLL-GRLGMUCI N,

strophant hi di n,tylosin,vanillin,and ci nnamal dehyde. 20 12. The
nicrocaﬁ%ules as claimed in any of the preceding clains, wherein the
at | east onehal defipdiue comenent RAsrairdd@asti A Py athal-vaitsieity,

groups per nolecul e, 3..The_m crqcapsuyl es_as clainmed,in any of_the
pr ecedi ng cFSh > mﬁ%?é?ﬂtthéig$d dii%gbnﬁbﬁgﬁﬁlky is" 890 ‘mpas
i ssel ect edf Mopgkbutradalade B egnd/ Brosiitte hd] dehde solddsThentent isg

m crocapsul 85 38 CLAWTRA By of N6 I (LA NG LA 2 MNSLELY I

copol yner iS”a"bi pol'ymer or a’terpe ‘ ! M Crocapsul es as
clai nedl@ n &Ry 2ofPatid pHededig Sraedsinwaeddyangheadupety ey 1909Q

construct ed shromaUnidisrOf NPSE Ofa AMRRs s PR el & abl Yy AYRS, c &Rk QNeh &
nor e (neth)acrélates. 16. The m crocapsules as clained in claim1l or

15, wher ei n=Ph& ¥AEtH) 8&r yRafés in copol ymer c) are sel ected fromthe
group of 5a) 4-hydroxybutyl acryl ate HBA
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b) 2-hydroxypropyl nethacrylate 10 CH3 CH3 H2COH HPMA 0 ¢)
ammoni um sul f at oet hyl net hacryl ate cH3 0- + H N 1HSEM

Claims

1. Microcapsules whose capsule walls comprise a resin
which is obtainable by reacting
5 a}) at least one compound selected from the group
of
al) amines and
a2) aromatic or heterocaromatic compounds which
are unsubstituted or substituted by one or
10 more substituents from group C;-Cz, alkyl,
OH, OR, COOH, SH, SR, NHCOR, OCOR, halogen
and aromatic, where R represents a C;-Cio
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 1ts salts
(AMPP) and units of one or more

(meth)acrylates.

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

groups per molecule are selected as component a).

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

as component aj}.

4. The microcapsules as claimed in claim 1, wherein
one or more aromatic or heteroaromatic alcohels
35 and/or one or more aromatic or heterocaromatic

carboxylic acids are selected as component a).
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H2CO 0 15 0 d) pentapropyl ene glycol nethacrylate e) acrylic acid
H2C OH AS 0 f) hexaethyl ene glycol nethacrylate CH3 0 9)
hexapr opyl ene gl ycol acrylate CH3

10

15

20

25

30

35

5.

10.

11.

The microcapsules as claimed in claim 1 or 4,
wherein an aromatic alcohol or ether thereof or

derivative thereof is selected as component a).

The microcapsules as claimed in either of claims 4
and 5, wherein the at least one aromatic alcohol
has at least two aromatically attached free

hydroxyl groups per molecule.

The microcapsules as claimed in any of claims 4 to
&, wherein the at least one aromatic alcochol 1is
selected £from the phenols having two or more
hydroxyl groups, preferably from pyrocatechol,
resorcinol, hydroquinone, and 1,4-
naphthohydroquinone, phloroglucinol, pyrogallol,
and hydroxyhydroquincne, more preferably
resorcinol and phloroglucinol.

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

esters.

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 hetercaromatic compounds, defined as in any of
claims 1 and 4 to 8.

The mwicrocapsules as c¢laimed 1in any of the
preceding c¢laims, wherein the aldehydic component
b) is selected from the aliphatic and aromatic
aldehvydes.

The microcapsules as c¢laimed in any of the
preceding claims, wherein the aldehydic component
is selected from valeraldehyde, caproaldehyde,

caprylaldehyde, decanal, succinaldehyde,
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15h) hexaet hyl ene gl ycol acryl ate o0 60H PEA6 01i)
hydr oxyet hyl net hacryl ate 0 p) polyal kyl enegl ycol net hacryl at e( CAS
cyclohexanecarbaldehyde, c¢yclopentanecarbaldehyde,
2-methyl-1-propanal, 2-methylpropionaldehyde,
acetaldehyde, acrolein, aldosterone, antimycin A,
8’ -apo-f-carcten-8'-al, benzaldehyde, butanal,
5 chloral, citral, citronellal, crotonaldehyde,
dimethylaminobenzaldehyde, folic acid,
fosmidomycin, furfural, glutaraldehyde,

glyceraldehyde, glycolaldehyde, glyoxal, glyoxylic

acid, heptanal, 2-hydroxyvbenzaldehyde, 3-
10 hydroxybutanal, hydroxymethylfurfural,
4 -hydroxynonenal, lscbutanal, isobutvraldehyde,

methacrolein, 2-methylundecanal, wmucochloric acid,

N-methylformamide, 2-nitrobenzaldehyde, nonanal,
octanal, oleocanthal, orlistat, pentanal,
15 phenylethanal, phycocyanin, piperonal, propanal,
propenal, protocatechualdehyde, retinal,
salicylaldehyde, secologanin, streptomycin,
strophanthidin, tylosin, vanillin, and
cinnamaldehyde.
20
12. The microcapsules as claimed in any of the
preceding c¢laims, wherein the at least one
aldehydic component has at least two free aldehyde
groups per molecule.
25
13. The microcapsules as claimed din any of the
preceding claims, wherein the aldehydic component
is selected from glutaraldehyde and/oxr
succinaldehyde.
30

14. The microcapsules as claimed in any of the
preceding c¢laims, wherein the copolymer is a
bipolymer or a terpolymer.

35 15. The microcapsules as claimed in any of the
preceding claims, wherein the copolymer ¢) is
constructed from units of AMPS or AMPP, preferably
AMPS, and one or more (meth)acrylates.
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No. 589-75-9) CH3 o OH H2C 6 3

le6.

10

15

The microcapsules ag claimed in c¢laim 1 or 15,
wherein the (meth)acrylates in copolymer ¢} are
selected from the group of

a) 4-hydroxybutyl acrylate

O\\\\\//////\\\\\¢////f\\\\\
Hzcﬁﬁﬁﬂﬁjﬁﬁbx\\\\‘ml{;’//,/’ N
o HBA

b) 2-hydroxypropyl methacrylate

CHa CH,
O\\\\////J\\\\
HoC OH HPMA
o

¢) ammonium sulfatoethyl methacrylate

CHa 0’

\ - {
0\/\ e H-——hll:—-H SEM
H,C o \

o H

d) pentapropylene glycol methacrylate
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CH3Bi soner PEMB3PHD k) net hoxy- pol yet hyl ene gl ycol nethacryl ate

CHj CH3

H,C 5~0H PPM 5 LI

e) acrylic acid

OH

e / N

f) hexaethylene glycol methacrylate

CHy
ow
HoC 6 OH PEM6LD
0

10
g) hexapropylene glycol acrylate
CHjq
O\\\\»////J\SF\
Fﬁc¢ﬁ§¢5?\“\\\“//%%/ o .
8]
15 h) hexaethylene glycol acrylate
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150 1) 2-propyl heptyl acrylate (2-PHA) CH3 m 1, 3- but anedi ol
di nret hacryl ate (13DDMA) o) hydroxyethyl acrylate (HEA) \\ OH p)
2- hydr oxypropyl acrylate (HPA) OH 0 q) ethylene glycol

di met hacryl ate ( EGDVAR)

O
HZC/W/E W OH PEA 6
O

i) hydroxyethyl methacrylate

5
CH,
%¢¢¢J\\\\”////O
\\\\\\/,/’//N\\\\\ HEMA
HC OH
o]

j) polyalkylene glycol methacrylate (Cas

No. 589-75-9)
10

CH,
O\\\v///j\{; oH
e 5 Lo )
o

CHy Bisomer PEMB3PHD

k) methoxy-polyethylene glycol methacrylate

CH,
o CHy
\/\]\ - MPEG 350MA
H,C 8 0
5 o

1) 2-propylheptyl acrylate (2-PHA)

1
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r) glycidyl nmethacrylate (GvA) 10 s) allyl nmethacrylate (ALMA)

Bi soner PEMB( pol yet hyl enegl ycol nethacrylate) CH3 H2C 3 COH

CH,

o
HzC/\[r CH,

o

m) 1,3-butanediol dimethacrylate (BDDMA)

CH,

H,C 0

CH,

n} triethylene glycol dimethacrylate (TEGDMA)

CHy 0
o CH,
H,C 20
0 CH,

o} hydroxyethyl acrylate (HEAZ)

10

15
p) 2-hydroxypropyl acrylate (HPA)
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0

u) Bisoner IDMVA (isodecyl nethacrylate) CH3CH3 7CH3 0 5v)

Bi somer C13MA (isotridecyl nethacrylate) CH3CH3 --100113 0 w)
3-suitopropyl acrylate x) N-(2-acryl oyl oxyethyl)-N, N-di net hyl - N-( 3-
sul f opropyl ) anmmoni um betaine cH3 11 (r) H2C=CH2- C H2- Ny H2-C H2-0
H2- S03 CH3 y) N-(2-nmethacryl oyl oxyet hyl)-N, N-di nmet hyl -|N- ( 3-

sul f opr opyl ) ammoni um bet ai ne CH3 0

o

Fbc//////'

g) ethylene glycol dimethacrylate (EGDMA)

CHgy
O\/\ CHp
H,C o)

o CHy

r) glycidyl methacrylate ({GMA)

0

"0
VKJ\(
s) allyl methacrylate (ALMA)

15 t) Biscmexr PEM 3 (polyethylene glycol
methacrylate)

CH,
Ox\\\\/////\fj\\
H,C 5 "OH
Q
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1 CH2=c;HC CH3 I(r)0 "0-0H2-C 112-N-OH2--C H2-C H2-803 | CH3 2)
3-sul fopropyl nethacryl ate, zl)

N- ( 3- et hacryl am dopropyl) - N, N-di net hyl - N- (3- 5sul f opr opyl ) anmoni um
bet ai ne 0CH3 fl | e)cB2socmerNHDURR { ¢ ERdeHR1 HneHRackRi6ER) s03 & 13 cH3
17. The mcrocapsules as clainmed in any of the 10 precedi ng cl ai ns,
wherein the copolynmer c) conprises one or nore further nononers

sel ected fromthe groupcg; Vi nyl conpounds,cm{saturated di car boxylic
or polycarboxylic acids,] and the salts of a conmpounds or allyl
conpounds. 15 18. The mifcrocapsul es as claifped in any of the
precedi ng cl ai ns, wherei(n the nol i the at | east one
conponent a) to the onent b) is between
1:1 and 1:5, 20pr : : 3. I®; The m crocapsul es
as claimed in any of the pregeding clains, wherein the capsule
surface is aftertreated withila nitrogen-containing, oxygen- 25
containing or silicon-containi ng agent, preferably with nelam ne,
with silica gel or with aromatic al cohol a). 20. The m crocapsul es
as claimed in any of the 30preceding clains, wherein at |east one
core 5 v) Bisomer C1l3MA (isotridecyl methacrylate)

CH, CH,

CH,

10

o

w) 3-sulfopropyl acrylate

10
x) WN-{(2-acryloyloxyethyl)-N,N-dimethyl-N- (3~
sulfopropyl)ammonium betaine
o CHs
e | ® o
HyC=CH—C~0—C Hp=CH,~N=C Ha—~CH;—CHa—SC3
CHs;
15

y) N-(2-methacryloyloxyethyl) -N,N-dimethyl-N- (3~

sulfopropyl)ammonium betaine

CHy o
v/,
CHp= H—C’\/ (I:ga o
O=CHp=C Hg“i;l—CHz'"C Ho—CH,—S03
CHs
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material is enclosed in the capsule. 21. The m crocapsul es as cl ai ned
in any of the preceding clains,wherein thecapsuleis

35f or mal dehyde-free. 22. A mcrocapsul e di spersion conprising one or
nore m crocapsules as clained in any of the preceding clainms. 5 23
The use of a cop%l)yrie_rs,_lci)fc%l Og) hi nedyin Sﬁ% af claims 1 and 14 to 17
for reacting one or noré amn aFrS, 5K ne&: as in any of claims 1 to
3, and/or one or nore aromatic or heteroaromatic conpounds a2),

defined as in anyigf Ncl@i-ﬁf@t%a@iqném&@ob%% 1t na ks aledely die (3-
y of fs 10 fo 13

conponent b), defined as in an . clai , , for formng the
capsul e Wal | s of SWlECEERPY Y 8moz4UR RetRA®Sf or produci ng

m crocapsules as clained in 15 one or nore of clains 1 to 21 or

m crocapsul e di spersions as clainmed in claim 22, wherein a) one or
nmore ami nes al), definedPas in any of claif8?1 to 3, and/or one or

. | , ,
nore aronmatic or e Qpi-CGH LRis-REGH H Hassh any of
20 clains 1 and 46?‘3 Sﬁpagre conblg-ﬁgggand réact e%eévx,i étlﬁ@a%%al 4jehydi C
conmponent b), in the &}é‘sence of a copol ym§|H3c) as defined in, any of
claims 1 and 14 to 17, optionally in the presence of a core materi al,
and 25b) later by tenperature increase the curing of the capsul es

takes place;25. ¢fhe nethoofar, oduci ngcﬁ%j‘%&ap %lh:r%lél% tchfe pﬂl?s

m crocapsul € di spersions as alnmed in claim?24, 3
changedi?n the c®FeS€GHNG heChiftd. ZBeTHE netthied f 6PPPLBEEEI nge)

m crocapsul es or c¥fQeaRSUbge diciPensi-anseias: 1ed Al Metomdr@nes Ol e LOLA
35 of claine 24 and 25, wherein the alkalinity is adjusted usin

i an
alkali netal sal tXOBr efBRabPyOWP kT WMot cSPHBRAT ?fno‘tl%s%?‘é]f“%?%%l y
sodi um car bonat e dicatbokyd iret kad forl yraatheesyig an caicBpsul 853 orthe

m crocapsul e di spersi 0 |l aj med in _any of .clains 24 to 26,
wherein stirri ng%%sﬁcsa;&r%i %c?]‘yg"utcoﬁﬁuﬁgﬁst f% %&&%tli gr?mgfmggﬁponent a)
wi t h t he>55al dehydi ¢ conponent b) and the copolyner c). 28. The net hod

for produci ng m &facapsil R MLy 0CapsuLe, dhsger §hons,Rs @l neds i n

one or both of clains 26 anda%gz?, wherein the stirring sgg’:d 'S
preceding claims, wherein the molar ratio of the
at least one component a) to the at least one
aldehydic component b) is between 1:1 and 1:5,

20 preferably between 1:1 and 1:3.

19. The wmicrocapsules as claimed in any of the
preceding claims, wherein the capsule surface is
aftertreated with a nitrogen-containing, oxygen-

25 containing or silicomn-containing agent, preferably
with melamine, with silica gel or with aromatic

alcohol a).

20. The microcapsules as claimed in any of the
30 preceding <¢laims, wherein at least one core

material is enclosed in the capsule.
21. The microcapsules as claimed in any of the

preceding claims, wherein the capsule is

35 formaldehyde-free.
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10 increased imedi ately before or during the raising of the

al kalinity. 29. The method for producing m crocapsul es or

m crocapsul e di spersions as clainmed in claim28, 15 wherein the

i ncreased sRRrri Ag rsiperrtdpsulet adnedeuaioh tdoepriisdos) tyne abuwe snafe

i Scos Ly decr eatee 6o BE L RS AR e PTG APodREr na m EFodhneil 28 br

m crocapsul e di spéRémens as claimed in claim?29, wherein after the
begi nning of the viscosity decrease, stirring is continued for at

| east 20 m nutes %nd referably between 30 and 25 180 m putes,

bef ore the édri ng26f ‘Ff’rf‘e RhapLui BSPRRYTETt Eipefat (e 1eer e e 2PYk &f
pl ace. 31. The useadfsmicraadpsid escas Tl abAed-dantdme osndOBHE Afiore
claims 1 to 21 or_of nicrqcapéuke di sper si_ons_30 %S gﬂajned in claim
22 for the rel ea888F5hytiraphtTTEReY RYdrophdBY ¢ CActT VA Thgt ediCent s,
preferably sel eceed/broneohhe groupové fangnantes,of| dwersyoaubhoatsic

latent heat st Or%ﬁg?g a6l aby, SRIMARS o LLAINRE S oAt fﬁéﬂ P,

reactive 35 (neth)a ates, "ene conponents, active antimcrobla

i ngredi®hts, | ubfPcdht sWighi aanesldedvidive prraporeRut Ptal defdredi et s,

active cosneticC iiRgE@¢ H wlaSeld -eald Mk ageit StoM@xes tidcapsule
pestici des such as_fungicides, herbicides or insecticides. 32.

Products conpri si*Ag1fi EfoldpEar8E°H4eE-ai med in Sone or nore of
claims 1 to 21 or mcrocapsul e dispersions as clainmed in claim?22. 33

The use of pr,odugt | &l [ . cl.ai I t..]-east_on g of
applicati ones4él ec%t @&%if)o%mﬁ%qg% |ué‘JIlglgnél}%zccfooarﬁa%)nsd‘lsl,e%;aafsgt aglcrﬁera]%l %%y,
construt®i on chemineal 87 awtrd yof tebhind ody, teordlospon torteeipsule

dent al t echnol ogy qic@eRRL KeS: RRALTRGheadiisi BhEGHI BY, afbeskyue
15pl ants, preferabl y as ] , ]
a}” one or more amines al), defined as in any of

claims 1 to 3, and/or one or more aromatic or
hetercaromatic compounds az2), defined as in any of

20 claims 1 and 4 to 8, are combined and reacted with
an aldehydic component b)), in the presence of a
copolymer <) ag defined in any of claims 1 and 14
to 17, opticnally in the presence of a core
material, and

25 b} later by temperature increase the curing of the
capsules takes place.

25. The method for producing microcapsules or

microcapsule dispersions as claimed in claim 24,

30 wherein the pH is changed in the course of the
method.

26. The method for producing microcapsules or
microcapsule dispersions as claimed in one or both

35 of claims 24 and 25, wherein the alkalinity is
adjusted using an alkali metal salt, preferably

alkali wetal carbonate, more preferably gsodium

carbonate.
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sel f-healing | aundering, bonding, tr fungicide, systens, cleaning,
eatnent of pesticide, insecticide or herbicide, or nedical

technol ogy. 34. A copolyner conprising units derived from AMPS and
one or nor e 2¥et hatyey| atmeshbdom the grpupdofiBgsoneicPEdAaBsules  or

| yet hyl | LY at e ersifn25BLS0 . (igodecy! o
ggghggry?/ateg)e %43 ma%d@%tﬂ%% AiShersiBndSBLEOMEL | MR (L50decyl of

10

15

20

25

30

35

28.

29.

30.

31.

claims 24 to 26, wherein stirring is carried out
during the reaction of component a) with the

aldehydic component b) and the copolymer c¢).

The method for producing microcapsules or
microcapsule dispersions 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.

The method for producing microcapsules or
microcapsule disgspersions as claimed in claim 28,
wherein the increased stirring speed is retained
until the wviscosity wvalues of the mixture fall,
the stirring speed being lowered after onset of a

viscosity decrease.

The method for producing microcapsules or
microcapsule dispersions as c¢laimed in claim 29,
wherein after the beginning of the viscosity
decrease, stirring 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.

The use of microcapsules as claimed in one or more
of claims 1 to 21 or of microcapsule dispersions
as claimed in claim 22 for the release of
hydrophilic or hydrophobic active ingredients,
preferably selected from the group of fragrances,
flavors, colors, latent heat storage materials,
solvents, catalysts, coating systems, reactive
{meth)acrylates, ene components, active
antimicrobial ingredients, lubricants, glidants,
active pharmaceutical ingredients, active cosmetic

ingredients, self-healing agents, waxes, and
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Bi sonmer C13MA (isotridecyl nethacrylate) CH3CH3 10CH3 0
3-sul f opropyl
sul f opr opyl ) anmoni um bet ai ne OcH3 it(r)

H2c, - --. - CH c- 0- pEBLEHAIRSCHBWHR- cd2- s68ngik3des, herbicides or
N- (2- met hacr yl oyl;oxyet-Byl =N, N-di met hyl - N- (3- sul f opr opyl ) anmoni um

betaine CH3 0

acrylate, N (2-acryloyloxyethyl)-N, N-di nethyl-N-(3-

1ICH3 C H2=t; HCO0 \OCH2-C H2- N- CH2- C H2-C H2- S03

CH3 3-suitopropyl nethacrylate, 20and

10

15

20

25

32.

33.

34,

Products comprising microcapsules as claimed in
one or more of claims 1 to 21 or microcapsule

dispersions as claimed in c¢laim 22.

The use of products as claimed in claim 32 in at
leagst one area of application selected from the
fields of coatings, paint technology, construction

chemicals, catalyst technology, corrosion control,

dental technology, self-healing systems,
cosmetics, pharmacy, laundering, cleaning,
disinfecting, adhegive bonding, treatment of
plants, preferably as fungicide, pesticide,

insecticide or herbicide, or medical technology.

A copolymer comprising units derived from AMPS and

one or more methacrylates from the group of

Bisomer PEM 3 (polyethylene glycol methacrylate)

CH,
O\A
H,C 3 OH
8]

!

Bisomer IDMA {igodecyl methacrylate)

CH, CH,
D\R/JL
H,C 7 CH,
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N- ( 3- net hacryl am dopropyl) - N, N-di net hyl - N- (3- sul f opropyl ) anmoni um
betaine OcH3 111@e cH2=c- G NH CH2- CH2- CH2- N- CH2-CH2-C H2-5 03 il C
H3CH3

Bisomer C13MA (isotridecyl methacrylate)

CH, CH,
O
H,C 10 CHy
O
5
3-sulfopropyl acrylate,
N- (2-acryloyloxyethyl) -N,N-dimethyl-N- (3-
sulfopropyl)ammonium betaine
190
. CHg
_ Il ) @
HC=CH—C~0—CHo~C Hg"‘PI\I'—C Ho~CH—CHy~S03
CH;
N- (2-methacryloyloxyethyl) -N,N-dimethyl-N- (3~
sulfopropyl)ammonium betaine
15
CHa o
&
CHp=CH—C., G o
O—CH,—C HQ“I'E\I""'C Hy—CH>,—CH>;—S03
CH3
3-sulfopropyl methacrylate,
20 and

N- (3-methacrylamidopropyl) -N,N-dimethyl-N- (3-

sulfopropyl)ammonium betaine
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CH,
I
CH2=(|:--C-—-NH-—-CH;-——CHg—CHz—-lﬁgCHg“CHz—CH2—-SO;9
CHs CHs
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