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-1- Deagglomerated barium sulphate The present invention relates to
deagglomerated barium sulphate, to its preparation, to a plastics premix
comprising barium sulphate, to the use of the deagglomerated barium
sulphate in plastics, to plastics produced therewith, and to an
intermediate. 5 The use of barium sulphate as a filler for plastics is already
known. International patent application WO 00/14165 discloses the
preparation of barium sulphate which is embedded in finely divided form
in a carrier material. Thefpagigle:sizads 9.8440 4G Mt has good matting
properties. Preparation takes place by means of wet fine grinding in the
presence of the carrier material. 10 International patent application WO
02/30994 discloses the addition of an inorganic barium sulphate of this
kind to base polymer materials prior to polymerization The preferred
averageﬂartmle Si e D50 of thﬁ |nor n|c oI| E%d edin trhe toer ang
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nangggm%g&a@he filler particles can be treated with organic
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and ﬁgs%ﬁaﬁﬁi*as"f I ReCESTRTA e 4scharth ?aﬁ@éémafﬁhﬁmlgma@é%r
paiioles!dehiadhwithgsadisubscitiataSolwing. precipitaliondGriecof the

obmgzl%%%é@a&mwmga WRSH® SRGEHY A finely divided, 30

deagglomerated b%hp m sulphate which is red ersible even after drlylng,

especiallf MM AL RRERATEN 18 thEBrmotatidiiRscpmaiedala fo
particelazl epjdicetvastiaprovide afhtéaggflﬁmsetmaeahzbmummlma@lwﬁidm}
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reacggpc-n 'St ?‘ttloqco-rh usf?e neqlfllili%penmy to agglomerate or aggregate, and to

enhance the uniformity of the dispersion. Examples of compounds emploved for
this purpose include organic compounds such as the monomer of the surgical
material under production, citrates or other compounds. Use may also be made of
coupling agents such as organosilanes or of polvmeric materials such as
surfactants, an example being sodium dodecyl sulphate, but also of amphiphilic
molecules, 1.e. molecules which have a hydrophilic part and a hydrophobic part.
Those specified include nonylphenol ethoxylates; bis(2-ethylhexyl)
sulphosuccinate; hexadecyltrimethylammonium bromide, and phospholipids.
The examples use either uncoated barium sulphate or particles coated with
sodium citrate following precipitation.

One of the objects of the present invention was to specify a finely divided,
deagglomerated barium sulphate which is redispersible even after drying,
especially one which lends itself well to incorporation into plastics. A particular

object was to provide a deagglomerated barium sulphate which, especially when
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objects are achieved by means of the present invention. The
deagglomerated barium sulphate of the invention, with an average
(primary) particle size < 0.5 pm, comprises a crystallization inhibitor and a
5 dispersant. Preferred deagglomerated barium sulphate has an average
(primary) particle size of < 0.1 m, in pagticular < 0.08 m (i.e. 80 nm), with
very particular preference < 0.05 m (i.e. 50 nm), more preferably still <
0.03 gm (i.e. 30 nm). Outstanding patrticles are those with sizes < 20 rn,

espegiaiythasmtwiihalt alerage prideagy patidensizaioh<[1@sumd hether
'0"‘6%%&5{%'%9@a@ﬁ&féﬂ‘&%&rﬁ%ﬁﬁl@ Sizgels fov&xasmple 5 mn, but may

also be even lower. The ayerage particle sizes in question are those
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M%ﬁiﬂtﬁf@b‘?‘@é&ﬁ% ﬁ‘z‘eﬁ%@é&l?@%’;&%@% frssecandaty,particles are smaller

than ith particular preference smaller. thaln 100 nm, with very
particulal BrOTSTERAE SRS FRARCAD Hik Raraiopel prepataton barium
sulphate forms agglomerates ("secondary particles") made up of primary
particles. The term "deagglomerated"” in this context does not mean that the
secondary particies have been broken down completely into primary particles
which exist in isolation. It means that the secondary barium sulphate particles are
not in the same agglomerated state in which they are typically produced in
precipitations, but instead are in the form of smaller agglomerates. The
deagglomerated barium sulphate of the invention preferably contains
agglomerates (secondary particles) at least 90% of which have a particle size of
less than 2 um, preferably less than 1 pm. With particular preference at least
90% of the secondary particles are smaller than 250 nm, with very particular
preference smaller than 200 nm. More preferably stifl at least 90% of the
secondary particles are smaller than 130 nm, with particular preference smaller

than 100 nm, with very particular preference smaller than 80 nm; more
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preferably still 90% of the secondary particles have a size of < 50 nm, and
even < 30 am. In part or even in substantial entirety the barium sulphate
is in the form of unagglomerated primary particles. The average particle
sizes in question are those determined by XRD or laser diffraction
methods. 5 Preferred crystallization inhipitors have at least one anionic
group. The anionic group of the crystallization inhibitor is preferably at
least one sulphate, at least one sulphonate, at least two phosphate, at

leasidaiphasphammatean atdeastafy Lauexyiate HRER(SY 50 nm, and even

Crystallization '9.1@'9#86 resent.may ke for.example, substa E%%% thatare
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coesponding Q@%g&ﬁé@ﬂﬁ@@@w@%average primary particle size <
50 nm, preferab é/ <30 nm g particular < 20 nm, very particularly < 10

nm, is 30NRSREEHER AR BLECRA alsASaRE S Privideey B gHad of  salt of
invstiormThe Ihterniadiaterpreferaip R ad a BETtsucfas€/ (@b lat least
30;m3/@cin particular at least 40 m2/g, more preferably of at least 45

ery Stz e S aFth N Ry s BNt S moretes.

carbORVHE akaey comprounassHightpusafiPeRakipleddnent@aally branched

hydrexy-sybEttedech mabmacaniaxylie andt dicarboxy g aeidsiayieg, | to 20

Caﬁgl%@ﬁ&@? dp stu%lﬁl}%lgteroatoms, and/or being substituted by radicals which
are attached via oxygen, nitrogen, phosphorus or sulphur to the radical R, and
A being C, P(OH), OP(OH), S(O) or OS(0},

and n being 1 to 10 000.
In the case of monomeric or oligomeric compounds, n is preferably 1
to 5.

A corresponding barium sulphate having an average primary particle size
< 50 nm, preferably < 30 nm, in particular < 20 nm, very particularly < 10 nm, is
likewise new and as an intermediate 1s provided by the invention. The
intermediate preferably has a BET surface area of at least 30 m2/g, in particular
at least 40 m2/g, more preferably of at least 45 m2/g and with very particular
preference of at least 50 m2/g.

Usetul crystallization inhibitors of this kind include hydroxy-substituted
carboxylic acid compounds. Highly useful examples include hydroxy-substituted
monocarboxylic and dicarboxylic acids having 1 to 20 carbon atoms in the chain

(reckoned without the carbon atoms of the COO groups), such as citric acid,



10

15

20

25

30

35

(reckoned without the carbon atoms of the COO groups), such as citric
acid, -4- malic acid (2-hydroxybutane-1,4-dioic acid), dihydroxysuccinic
acid and 2-hydroxyoleic acid, for example. Very particular preference is
given to citric acid and polyacrylate as crystallization inhibitor. Also
extremely useful are phosphonic acid cgmpounds having an alkyl (or 5
alkylene) radical with a chain length of 1 to 10 carbon atoms. Useful
compounds in this context are those having one, two or more phosphonic
acighsadigals (I hwmgyuwwﬂowimba@&ﬁﬂit@t@%mwmﬂﬁgﬂ@s-
I RIS, TR Dl YR RSO Wi
5 onopropane é{%} %lcarbo}i fie acid and’
2-pHoS AR ﬁBb@ﬁﬁé‘tf 98&&¥Féélﬂb7&>tgﬂibla%iblt¢hese 10 examples show
that compBunds-havingndtbnly ghespboitieddicdoragdicaldstiutvialsan alkyl (or
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carid catpms;iheckomad mtt[rumut ihé vhiblonratopiswdlthetGO@@OUp) and

| or, qmes sy ligacid Ispian xR &%'@gaﬁ}ﬂf@% Iligefifing
his 25 %}%‘thy exy ester % yl sulphosuyccinate), It is [(%ﬁlé)ourse also

pod8ift éa}ﬂfﬂﬁj?ééhé?f LORvES W&l‘?d‘fﬁ&‘ ARt esathidie,
withhfesphenigddidveb silclrds phospterolibigbiy. ushii brepaxatiols ofcthde

abhavamﬂﬁﬁgn@ .| @eﬂﬂ&ﬁ@é%w@@a{%w@ ithessystalization,
in e formu nta
chb ett ene hambnerrlnu %a(a)cﬁ:) ha % c?gﬂ‘glpe{}ﬁ Ogﬁﬁéﬂi r% Sﬁaned amine-

precipitating t m sulphate in th
cryRt I?ﬂ&ﬁ@ﬁ%ﬁ%’t‘é’r. It can be advantageous if at least part of the

inhibitor A4 Wepretosatddi-JpoBramplechis using dhepis higiterpat Jeasirin: acid.
part, or %ﬁ&'&%&r@ﬁla alkaly %]r%té’thﬁ?d% 5&1%8%{%%%1%‘:% %aa@@%e%ﬁfu?ﬁi to

an ammonium salt aturally 1t is also possible to use aC|
a c%‘?@BBﬁ&FH&l%‘]WS? tElsaddhorappiReatoms of the COO group) and 1 or

more carboxylic acid radicals, an example being sulphosuccinic acid bis-
2-ethylhexyl ester (dioctyl sulphosuccinate).

It is of course also possible to use mixtures of the additives, including
mixtures, for example, with further additives such as phosphorous acid.

The preparation of the above-described barium sulphate intermediate with
the crystallization inhibitors of the formula (I) is advantageously carried out by
precipitating the barium sulphate in the presence of the envisaged crystaliization
inhibitor. It can be advantageous if at least part of the inhibitor is deprotonated,
for example, by using the inhibitor at least in part, or entirely, as an alkali metal
salt, a sodium salt for example, or as an ammonium salt. Naturally it is also
possible to use the acid and to add a corresponding amount of the base, or in the
form of an alkali metal hydroxide solution.

The deagglomerated barium sulphate of the invention comprises not only
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35 form of an alkali metal hydroxide solution. The deagglomerated barium
sulphate of the invention comprises not only -5- the crystallization inhibitor
but also an agent which has a dispersing action. This dispersant prevents
the formation of undesirably large agglomerates when added during the
actual precipitation. As will be described later on below, it can also be
added in a subsequent deagglomeration stage; it prevents

reagglomeration and 5 ensures that agglomerates are readily redispersed.
Thehdispersitinh poafarabiydias Oieoammesatarmorichgsaufispaiial ase@bIEhis
to_intgeackiif (besuilaee: (e Brdiadigtale &Sgga{%&ar%%e%f ded
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biained even at the Ies qD qn. sta %% suera dlspersant IS

mcorp at%1 rat ternhagpreupltatlgn as par o awef Srlnglng operatlon for
exampleﬁhs3@Lﬁﬂé@&%@f&%eag@wa%%maé@éa&@amm {pitor
baticrosatphditeafterstheideagglomeration. Barium sulphate comprising a

dispersap; 3{ HS AN IS RRG k%l%[e&(&:@ﬂzﬁ%ﬂ{‘sﬁﬁﬁ%ﬂé‘%ﬂﬁ@%1%%%}?%11&

remains in the deagglomera te,
COMPIISING dlSp@l%antS ofa %(111d 1ch endow the barium sulphate particles with

a surface which prevents reagglomeration and/or inhibits agglomeration
clectrostatically, sterically, or both electrostatically and sterically. Where such a
dispersant is present during the actual precipitation, it inhibits the agglomeration
of the precipitated bartum sulphate, so that deagglomerated barium sulphate is
obtained even at the precipitation stage. Where such a dispersant is incorporated
after the precipitation, as part of a wet-grinding operation, for example, it
prevents the reagglomeration of the deagglomerated barium sulphate after the
deagglomeration. Barium sulphate comprising a dispersant of this kind is
especially preferred on account of the fact that it remains in the deagglomerated
state.

A particularly advantageous deagglomerated barium sulphate is
characterized in that the dispersant has carboxylate, phosphate, phosphonate,

bisphosphonate, sulphate or sulphonate groups which are able to interact with the
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A particularly advantageous deagglomerated barium sulphate is 35
characterized in that the dispersant has carboxylate, phosphate,
phosphonate, bisphosphonate, sulphate or sulphonate groups which are
able to interact with the -6- barium sulphate surface, and in that it has one

or more organic radicals R1 which have hydrophobic and/or hydrophilic
moieties. Preferably Rl is a low molecular mass, oligomeric or polymeric,
optionally branched and/or cyclic carbon chain which optionally contains
oxygenunittdgens dphasphonusion suipbunbeteroatorgaand/atiisits R1 which
SUBSHIUIRG Ry aRIcals I 9d@5§1ﬁﬂ98‘&§99@9 OXygen, nitrogen,

phosphorus rsulp ur to the radical R1 and the carbon chain is optionally

substitutetF i %I?Woprﬁﬁc BF YAl Sotliaem et BRARIE 6 optionally
substitwbat radicalsyofithiskingd drapefyetheptyrosibs cPrefaredy palyethepen,
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com@'sﬁ@a}ﬂmgﬁaﬁtt\mgmﬁﬂmwﬁEﬁ{@@%ﬁ%@é@@rgm@p@om’ef@d
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ex m groups or'N grou sorN 0 he groups in
qu@élﬁﬂﬁi‘r?%fgﬁ’ﬁwb‘e Shsupk e BrERgURb Stk %ﬁﬁf’é?gé}féelfﬁrﬁbfrmﬁ the
example afridispersanitwhictsenders heauiacepeldhekarnumbsylihatey
hydgrl%%gblc is represented by phosphoric acid derivatives in which one

20 oxygen atom of the P(QO) group is substituted by a C3-Cl 0 alkyl or
alkenyl b %%T%Hammﬁw goefﬁ%}hcaﬂﬂmﬂewwf@?aa& sPerbaie:

by hepaiyethrefofunctibng Aofortinte pelsicaxybersatony bt the G)lgrbupiis
ablgntauintarachiiths theparuy suiphate @@JH GSH NG QiSBErSaNL TR BE,
for Ie a ;}111 sphoric, dlestej[' havmg poll}[/ether %‘rqug and .
Ceﬁgf%) STRERVI oty B oI EL OB RS R kR IR i oh dring abou
polperiEgheNeses side chalns such as Disperbyk(r)111, phosphoric ester
salts witth@l&tﬁtﬁlerfmK)d@ﬂﬁ@s@h\@iﬂﬁ@ﬂféﬁ@ﬁﬂ@@ﬁiﬁyké%@%m&%

%%EC%P&{%% X"T%E% culating § Skl-RRsad lor£xample onigh. 1 one
ar m SS COpO mers Wlt gro gssessmg ment a?flnl y
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suchdsaDisper plasifr b Aviernanre furtfidre Righlyusefid typestofedisparsalytsher
A batiumsulphatg having: SReEA N BOad R PREMIES GPTORNRES Ffteract with
the barium sulphate surface.

The dispersant may be, for example, a phosphoric diester having a
polyether group and a C6-C10 alkenyl group as moieties. Phosphoric esters with
polyether/polyester side chains such as Disperbyk®111, phosphoric ester salts
with polyether/alkyl side chains such as Disperbyk®102 and 106, substances
having a deflocculating effect, based for example on high molecular mass
copolymers with groups possessing pigment affinity, such as Disperbyk®190, or
polar acidic esters of long-chain alcohols, such as Disperplast®1140, are further
highly useful types of dispersants.

A barium sulphate having especially good properties comprises as
dispersant a polymer which has anionic groups which are able to interact with
the surface of the barium sulphate, examples being the groups specified above,
and is substituted by polar groups, such as by hydroxyl or amino groups.
Preferably there are polyether groups present which are terminally substituted by
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dispersant a polymer which has anionic groups which are able to interact
with the surface of the barium sulphate, examples being the groups
specified above, 35 and is substituted by polar groups, such as by

hydroxyl or amino groups. Preferably there are polyether groups present
which are terminally substituted by -7- hydroxyl groups. As a result of this
substitution the barium sulphate particles are externally hydrophilicized.
Barium sulphate of this kind, of the invention, exhibits no propensity to
reagglemelaieuln.the cowse of the application therarimayayaRbeAutharare
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readily redispersible, having very good application “properties -
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suIphmcdfﬁhéqrmmmman@tparﬁmﬂargdmgamc liquids are alcohols such as

isopropanol or mixtures thereof with other alcohols or polyols, ketones such as
acetone, cyclopentanone or methyl ethyl ketone, naphtha or special-boiling-point
spirit, and mixtures thereof. Plasticizers such as dioctyl phthalate or diisodecyl
phthalate may be admixed. Within the suspension the deagglomerated barium
sulphate is present preferably in an amount of 0.1% to 60% by weight, such as
0.1% to 25% by weight or 1% to 20% by weight, for example.

The deagglomerated barium sulphate of the invention and particularly its
suspenston, especially when on an aqueous basis, may further comprise
modifiers which influence its properties. The additional modifier, where present,
preferably has a lower hydrodynamic volume than the compound used as
dispersant. The modifier (M) is preferably of low molecular mass; in particular it

contains at least one, especially one, of the anionic groups described above.
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suspension, especially when on an aqueous basis, may further comprise
modifiers which influence its properties. The additional modifier, where
present, preferably has a lower hydrodynamic volume than the compound
used as 35 dispersant. The modifier (M) is preferably of low molecular
mass; in particular it contains at least ope, especially one, of the anionic
groups described above. -8- Examples of especially suitable modifiers (M)
are organic acids, preferably acetic acid and propionic acid, especially
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30% greater than the average primary particle size. 10 The invention
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crystallization, exam gﬂ being those as speC| ed in WO 01/92157, or the
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dewatereg,if gesir r?@lat@ b8 RagIRSLAIB R BMEN ﬁ%m@d§t%{%19§x§b9@éactmg
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for at as |sperS| perties. n
bein g hose as specified in 01/921 57, or the aforementloned compounds of

the formula (I) which have a crystallization inhibitor effect. The precipitated
barium sulphate is dewatered if desired to the paste state or even to the state of a
dry powder. This is followed by wet deagglomeration. The liquid chosen may be
water or an organic liquid, an alcohol for example. The deagglomeration, which
is carried out for example in a bead mill, then takes place in the presence of a
dispersant. The dispersants have been specified above; it is possible, for
example, to use an agent of the formula (I) that has dispersing properties. In this
case the crystallization inhibitor and the dispersant may be the same. The
crystallization inhibitor effect is utilized in the course of the precipitation, the
dispersing effect in the course of the deagglomeration. For the deagglomeration
it is preferred to use those dispersants which prevent reagglomeration sterically,
especially those dispersants which are substituted by hydroxyl groups. The

grinding and hence the deagglomeration are carried out until the desired degree
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case the crystallization inhibitor and the dispersant may be the same. The
crystallization inhibitor effect is utilized in the course of the precipitation,
the dispersing effect in the course of the deagglomeration. For the
deagglomeration it is preferred to use those dispersants which prevent
reagglomeration sterically, 35 especially, those dispersants which are
substituted by hydroxyl groups. The grinding and hence the
deagglomeration are carried out until the desired degree -9- of
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formed of very small primary particles, the secondary particles are in 20 a
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Thislembodindendippeduocestaamuedure ieads to the formation of readily

redispersible deagglomerated barium sulphate during the actual precipitation.
Dispersants of this kind, which endow the barium sulphate particles with a
surface which prevents reagglomeration and inhibits agglomeration during the
precipitation electrostatically, sterically, or both electrostatically and sterically,
have been elucidated earlier on above. This embodiment produces a barium
sulphate deagglomerated within the meaning of the invention as early as during
the precipitation stage.

The thus-precipitated barium sulphate, comprising crystallization inhibitor
and dispersant, is ready to use, in principle, and can be employed as an aqueous
suspension; as described above, additional stabilization of the suspension with
acid is possible. The precipitated barium sulphate can also be partly or wholly

dewatered, by means of spray drying, for example. The product then is a paste or



30 sulphate deagglomerated within the meaning of the invention as early
as during the precipitation stage. The thus-precipitated barium sulphate,
comprising crystallization inhibitor and dispersant, is ready to use, in
principle, and can be employed as an aqueous suspension; as described
above, additional stabilization of the suggension with 35 acid is possible.
The precipitated barium sulphate can also be partly or wholly dewatered,
by means of spray drying, for example. The product then is a paste or 10-
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such as plastomer d elastomers, for example. It.is particularly suitable
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however, leaves somethin tob esired. European patent ap |cat|on

EFPS 943 %%w@age|6§f§§ftﬁaﬁéﬁaﬂ@ﬁﬁ EP1 170375 A 2, WO 00/35599 A,
WO 99/52964 A, WO 99/54412 A, WO 99/52964 A, DE 19726 829 A 1l or

DE 195 40 623 A 1. They serve in particular for the production of highly scratch-
resistant coatings whose chemical stability, however, leaves something to be
desired.

European patent application EP 0 943 664 A 2 discloses transparent
film-forming binders which comprise nanoparticles and which, based on the
film-forming solids, contain 0.5% to 25% by weight of primarily nanoscale
particles which are incorporated in solid form, the binders being prepared by
nozzle jet dispersion of the nanoscale particles in the binder. The greater ease of
incorporation of the nanoparticles increases the scratch resistance of the cured
compositions produced from the cured film-forming binders. Besides numerous
other species, barium sulphate nanoparticles are among those which can be used.

Whether these nanoparticles are surface-modified or not, and what effect they
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film-forming binders which comprise nanoparticles and which, based on
the 30 film-forming solids, contain 0.5% to 25% by weight of primarily
nanoscale particles which are incorporated in solid form, the binders being
prepared by nozzle jet dispersion of the nanoscale particles in the binder.
The greater ease of incorporation of tl‘ﬁ nanoparticles increases the
scratch resistance of the cured compositions produced from the cured
film-forming binders. Besides numerous 35 other species, barium sulphate
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resista
invention have high gloss, very good flow, no stress cracks even at film

thicknesses > 40 um, a surface free from defects, such as craters, bits,
microbubbles and pinholes, and high scratch resistance. If the new cured
compositions are optionally non-hiding, they are particularly transparent, clear
and brilliant. Furthermore, they have a very good chemical resistance. Not least
they shield substrates of all kinds effectively against high-energy radiation,
especially X-rays. Furthermore, the new curable compositions can be prepared in
a simple way.

The solids content of the curable compositions of the invention, i.e. the
amount of constituents which construct the cured compositions of the invention
produced from the curable compositions of the invention, may vary very widely
and is guided by the requirements of the case in hand. The solids content is
preferably 20% to 80%, more preferably 30% to 70% and in particular 30% to

60% by weight, based in each case on the curable composition of the invention.
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they shield substrates of all kinds effectively against high-energy radiation,
especially X-rays. Furthermore, the new curable compositions can be
prepared in 30 a simple way. The solids content of the curable
compositions of the invention, i.e. the amount of constituents which
construct the cured compositions of the invention produced from the
curable compositions of the invention, may vary very widely and is guided
by the requirements of the case in hand. The solids content is 35
preferablih2e9%am8096)h eridrey prafetiablyl 3096 HionZO( Andnithganticblar

30%kap &90e Y wRIg Ny Bassd 1%?%%%%%&@%3@%@@ ¢ SMPARIIUALY
thebln\{entlon 12- The O?rﬂount of tﬂa

ed constitu A
Mol ie it i IR
ander a&@fgmhbww R Pedjtirash enpdictlarcile A Ko byeff@tabﬂybased
theigmeunkis bR AROYS, B oreapletenaplysBQN: tor 99%:9% anthin

partculag 109610 89 83 by PP baset i eREcasa A 1e SPIARAL

the cura e COéqﬁOSItIOHS of the Invention |m|

surfedurtscHERP IR Stifpiste ﬁ%ﬁBH&F’tFt‘l’é‘s‘S(‘mYHJfﬁéd&R%Te‘%uided by
conpasifionsmehthe ftventianiishuedy Bhoadhandtis guidedty XH8% to 10%,

re o1, Iy 9
10%%%’%%%‘%%%2228%3?“%35% i Wdi%%ﬁs’;ﬁffﬂ?ﬁ% o,
t

€1 BRLErTR BALRaR o‘f%@%m%&h%agm%@ of
the invedtigreuFhle @cmabI@@@ﬁéﬁwﬁwAmwmrmmmpm&s@w@poxw

preferabiy anexyefunctinoalsiionesxasdiselosetfonsxampia by patend 575

SO BRSO NP L Al S O 1o

glyBEyi8RyIY By Itirhetpitsaiailxsdyeidy By KrE RSy pEEBYIEt®Ssilane,
an@%ﬂﬁmm@@mﬂmmﬁﬂea@w@@@eﬁmieaibh@aaadwateehgtr@ﬂ@, in

pa%!%ﬁll%ﬁ VNS GHAYR ga% elagryiaie.on g}%gﬂo%%v% %%rgﬁg(}gafﬁ %'ﬁg%"’%ﬁ'

for example; from patent applications WO 0
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sol-gel process. The basic reactions of this process can be elucidated with

reference to tetraorthosilicates. These are hydrolysed and condensed optionally

in the presence of a cosolvent:

hydrolysis:

SIH{ORY4 + H,O — (R'0);Si-OH + R'OH

condensation:

-Si-OH + HO-Si- — -8i-0-Si- + H;0

-Si-OH + R'O-Si- — -8i-0O-Si- + R'OH,

where R’ can be an alkyl group, such as methyl or ethyl. The reactions are

catalysed using acids, bases or fluoride ions.

The curable polymers and oligomers (A) contain at least one reactive
functional group (al) and preferably at least two and in particular at least three
reactive functional groups (al) which render the oligomers and polymers (A)

curable thermally and/or with actinic radiation. Examples of suitable reactive



hydrolysis: Si(OR")4 + H20 -* (R'0)3Si-OH + R'OH condensation: 30
-Si-OH + HO-Si- -Si-O-Si- + H20 -Si-OH + RIO-Si- -Si-O-Si- + R'OH,
where R' can be an alkyl group, such as methyl or ethyl. The reactions are
catalysed using acids, bases or fluoride ions. The curable polymers and
oligomers (A) contain at least one reactjve 35 functional group (al) and
preferably at least two and in particular at least three reactive functional
groups (al) which render the oligomers and polymers (A) curable
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20 hydrolysable silane groups (a2). For particular applications, however, it is also
possible to use mixtures of at least two different oligomers (A), polymers {A) or
oligomers and polymers {A) that contain hydrolysable silane groups (a2).

The oligomers and polymers {A) containing hydrolysable silane groups
{a2) contain in each case at least one epoxide group (al) and at least one silane

25 group (a2) hydrolysable in the sense referred to above. Preferably they contain
on average at least two, in particular at least three, epoxide groups (al) and at
least two, in particular at least three, hydrolysable silane groups (a2). These may
be terminal and/or lateral epoxide groups (al) and hydrolysable silane groups
(a2}).

30 The oligomers and polymers (A) containing hydrolysable silane groups
(a2) may have a construction which is linear, which has star-shaped or
dendrimeric branching or which has a comb form. Within one oligomer or
polymer (A} containing hydrolysable silane groups (a2) it is possible for these
structures to be present in combination with one another. In that case the

35 monomer units may have a random, alternating or blocklike distribution, and

within one oligomer or polymer (A) containing hydrolysable silane groups (a2)



25 group (a2) hydrolysable in the sense referred to above. Preferably they
contain on average at least two, in particular at least three, epoxide
groups (al) and at least two, in particular at least three, hydrolysable
silane groups (a2). These may be terminal and/or lateral epoxide groups
(al) and hydrolysable silane groups (a2); 30 The oligomers and polymers
(A) containing hydrolysable silane groups (a2) may have a construction
which is linear, which has star-shaped or dendrimeric branching or which
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main chain via an at least trivalent linking organic group (G1). Preferably one
25 epoxide group (al) is linked to the main chain via one divalent linking organic
group (GI}.

The divalent inking organic groups {G1) preferably contain at least one,
especially one, at least divalent, in particular divalent, groups (G11) selected
from the group consisting of substituted and unsubstituted, preferably

30 unsubstituted, branched and unbranched, preferably unbranched, cyclic and
non-cyclic, preferably non-cyclic, alkyl, alkenyl and alkynyl groups, especially
alkyl groups, and also substituted and unsubstituted, preferably unsubstituted,
aryl groups, or they consist thereof.

In particular the divalent group (G11) is an unbranched, non-cyclic,

35 unsubstituted, divalent alkyl group having 1 to 10, preferably 2 to 6 and in

particular 1 to 4 carbon atoms, such as a methylene, ethylene, trimethyiene or



main chain via an at least trivalent linking organic group (Gl). Preferably
one 25 epoxide group (al) is linked to the main chain via one divalent
linking organic group (Gl). The divalent linking organic groups (Gl)
preferably contain at least one, especially one, at least divalent, in
particular divalent, groups (G11) selectgd _from the group consisting of
substituted and unsubstituted, preferably 30 unsubstituted, branched and
unbranched, preferably unbranched, cyclic and non-cyclic, preferably
noneaygliethatieyl atkapyl and alkynyl groups, especially alkyl groups, and
also substituted and-unsubstituted, prefer unsubstitu aryl grou i
o they e e R P A Bt
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consistinjghof hydro pgrou s (a2) of the general formula Il

20 ¢ hydrolysable silane groups (a2) may have different structures. They
are preferably selected from the group consisting of hydrolysable silane groups
(a2) of the general formula [T
-SiR,R', (11).
In the general formula I the definition of the indices and the variables is as
25 follows:
R 1s a monovalent hydrolysable atom or monovalent hydrolysable group;
R' is a monovalent, non-hydrolysable radical;
m  is an integer from 1 to 3, preferably 3, and
1t is 0 or 1 or 2, preferably 0 or 1,
30  with the proviso thatm +n = 3.
Examples of suitable monovalent hydrolysable atoms R are hydrogen,
fluorine, chlorine, bromine and iodine. _
Examples of suitable monovalent hydrolysable radicals R are hydroxyl
groups, amino groups -NH2 and groups of the general formula I
35 R'-X- (D),

where the variables have the following definition:



-SiR,,,R'n (I1). In the general formula 11 the definition of the indices and
the variables is as 25 follows: R is a monovalent hydrolysable atom or
monovalent hydrolysable group; R'is a monovalent, non-hydrolysable
radical; in is an integer from 1 to 3, preferably 3, and nis 0 or 1 or 2,
preferably O or 1, 30 with the proviso tﬁhpé in + n = 3. Examples of suitable
monovalent hydrolysable atoms R are hydrogen, fluorine, chlorine,
bromine and iodine. Examples of suitable monovalent hydrolysable
radicals R are hydroxyl groups, amino groups -NH2 and groups of the
general formyla Il 36 2 (14), whets fhe variables have the following
definition: 16- X5 oxygen atom, surf‘hur_a(%o%,g’éa‘rllgbnyf) roup,y Eroup,
thiocarbori gREYipZERh SRiAIEFBoRY iﬁi@@ér%cﬁ?&%%@l&’ggégﬁéf@@diﬁ acid
thiocarboxylisagigrodpestengiowpoap aNinagrOUR' -NiteforHNRx yeen atom:
5 preferably,gxygen atom; 5 and R'is a monovalent organic radical. The
mopopvalent organic radical R1 contains or consists of at least one group
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of the griiipsd @it 2hdiescibead abgwesciVbire theradivahRIgongains at
15 Ieaé;otryyjq,ggwps (G2) at_least one.of them 20is at least divalent,_
especially divalent, End IS Iinked directly to -X-. This group . (G2) linked

directly & BREIENIRELRS Bt ALE GRS RIRNRAGradbi G piesé s dtprient
gronp{G2)lakbvatirectiydas Dokisllitiked! joch&fufthehgroup (G2)adiaa R 1
may contain at least one, especially one, of the groups (G12) described above.

Where the radical R1 contains at least two groups ((G2) at least one of them

20 1is at least divalent, especially divalent, and is linked directly to -X-. This group
(G2) linked directly to -X- is linked to at least one further group (G2). Preferably
this group {G2) linked directly to -X- is linked to the further group {(G2) viaa
group (G12) or to the further groups (G2) via at least two groups {G12).

The radical R is preferably composed of a group (G2). In particular the

25 radical R1 is selected from the group consisting of methyl, ethyl, propyl and
butyl. \

The hydrolysable silane groups (a2) are selected in particular from the
group consisting of trimethoxysilyl, triethoxysilyl, tripropoxysilyl and
tributoxysilyl, in particular trimethoxysilyl and triethoxysilyl.

30 'The hydrolysable silane groups (a2) are joined covalently to the main chain
or main chains of the oligomers and polymers (A) preferably by way of the
linking organic groups (G1) described above. In this case one hydrolysable silane
group (a2) may be linked to the main chain via one divalent linking organic
group (G1) or at feast two hydrolysable silane groups (a2) may be linked to the

35 main chain via an at least trivalent linking organic group (G1). Preferably one

hydrolysable silane group (a2) 1s linked to the main chain via one divalent



5

group (G12) or to the further groups (G2) via at least two groups (G12).
The radical Rl is preferably composed of a group (G2). In particular the
25 radical Rl is selected from the group consisting of methyl, ethyl, propyl
and butyl. The hydrolysable silane groups (a2) are selected in particular
from the group consisting of trlmethoxyﬁllyl triethoxysilyl, tripropoxysilyl
and tributoxysilyl, in particular trimethoxysilyl and triethoxysilyl. 30 The
hydrolysable silane groups (a2) are joined covalently to the main chain or
maimehainsahibeeligquers and polymers (A) preferably by way of the
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20

30

theggainIChaigh (‘me) .oligomers and polymers (A) via a divalent Iinking
group (G11) and t O inked via a divalent linking fungtignal
grou 12)in acT) d& Z&vﬁ gep\ﬁzérjl%ral formula (1V): -(-G12-)-(Gl I-)-
swﬁm%ﬂ s me Yﬁﬂé@?%ﬁ& parlsbned ahows Nemmedartipeoe Predpence
particiianprefierende: fslgj\xeﬁ\gtgruspmg)ﬂtﬁd@é@mﬁigf@mumsmf the general

5 formula IV: 15 -C(Q] (IV 1),

-C(O) -O-(-CHz-)3-Si C ) Céo - -( -CHz-)2- S|(0C2H5)§ 1\/3)
-C(0)-O-(-CHz-)3- §é€9 513&( O CH2-Si(OC2H5)3 (I@

and -C(O)-O-CHZ-SiOHQGOCHHE&}SI((ﬂIﬁHS)s (Ws),
-C(0)-0-(-CHz-)5-S1{ OC,Hs); (IV4),
-C{0)-0-CH;-51(0C,Hs5); (IV5)
and
-C(0)-0O-CH;-SiCH3(0OC,Hs), (Ive),
especially (IV4).

The molar ratio of epoxide groups (al) to hydrolysable silane groups (a2)
in the oligomers and polymers (A") may vary widely. 1t is preferably 1.5:1 to
1:1.5, more preferably 1.3:1 to 1:1.3 and in particular 1.1:1 to 1:1.1.

Very particular advantage is possessed by the (meth)acrylate copolymers
(A) which contain lateral and/or terminal epoxide groups (al) and lateral and/or
terminal hydrolysable silane groups (a2) of the general formula II:

-SiRuR’, (1D,
in which the indices and variables are as defined above, in an {al):(a2) molar
ratio of 1.5:1 to 1:1.5, preferably 1.3:1 to 1:1.3 and in particular 1.1:1 to 1:1.1.
These (meth)acrylate copolymers (A") of the invention provide especially
advantageous hydrolysates and/or condensates (A).

Besides the above-described epoxide groups (al) and silane groups (a2) the
oligomers and polymers (A} may also contain further lateral and/or terminal

groups (a3). It 1s essential that the groups (a3) neither react with the epoxide



especially (IV4). The molar ratio of epoxide groups (al) to hydrolysable
silane groups (a2) in the oligomers and polymers (A') may vary widely. It
is preferably 1.5:1 to 25 1:1.5, more preferably 1.3:1to 1:1.3 and in
particular 1.1:1 to 1:1.1. Very particular advantage is possessed by the
(meth)acrylate copolymers (A) which c tpéwtam lateral and/or terminal
epoxide groups (al) and lateral and/or terminal hydrolysable silane groups
(a2) of the general formula IlI: -SiR,,,R™ (II), 30 in which the indices and
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20 ar@@b’ﬁé}mécﬂfiﬂn this case the above-described molar ratio of epoxide
groups (ahctmbyeralysahle sitang greups-tadhresulisdmtheeligemers and
20 &%Q@Aﬁr}}soﬁe? olefinically unsaturated group.

Examples of suitable olefinically unsaturated groups are (meth)acrylate,
cthacrylate, crotonate, cinnamate, vinyl ether, vinyl ester, dicyclopentadienyl,

25 norbomenyl, isoprenyl, isopropenyl, allyl or butenyl groups, dicyclopentadienyl
ether, norbornenyl ether, isoprenyl ether, isopropenyl ether, allyl ether or butenyl
ether groups, or dicyclopentadienyl ester, norbomenyl ester, isoprenyl ester,
isopropenyl ester, allyl ester or butenyl ester groups, preferably methacrylate
groups and acrylate groups, especially methacrylate groups.

30 One example of an especially suitable monomer (al) is glycidyl
methacrylate,

One example of an especially suitable monomer (a2) is
methacryloyloxypropyltrimethoxysilane (MPTS), sold under the brand name
Dynasilan® MEMO by Degussa, or methacryloyloxymethvltriethoxysilane or

35 methacryloyloxymethylmethyidiethoxysilane, sold under the brand names
Geniosil® XL 34 and Geniosil® XL 36 by Wacker.
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The monomers (al), (a2) and (a3) preferably contain at'least one,
especially one, olefinically unsaturated group. Examples of suitable
olefinically unsaturated groups are (meth)acrylate, ethacrylate, crotonate,
cinnamate, vinyl ether, vinyl ester, dicyclopentadienyl, 25 norbornenyl,
isoprenyl, isopropenyl, allyl or butenyl_groups, dicyclopentadienyl ether,
norbornenyl ether, isoprenyl ether, isopropenyl ether, allyl ether or butenyl
ether groups, or dicyclopentadienyl ester, norbomenyl ester, isoprenyl
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andior.of RagoRAEIES ﬂilf{ﬁé?mg&%ggiﬁ%etﬁqhe curable compositions of the

invention they are preferably freed largely from water and/or organic solvents.
As catalysts 1t is possible to add to the hydrolysates and/or condensates (A)

and/or to the curable compositions of the invention compounds of metals with at
least one organic, preferably nonaromatic, compound which is able to form
chelate ligands, as catalysts. The compounds which form chelate ligands are
organic compounds having at least two functional groups which are able to
coordinate to metal atoms or metal ions. These functional groups are usually
electron donors, which donate electrons to metal atoms or metal ions as electron
acceptors. Suitable in principle are all organic compounds of the type stated,
provided that they do not adversely affect, let alone prevent entirely, the
crosslinking of the curable compositions of the invention to form cured
compositions of the invention. Examples of suitable organic compounds are
dimethylglyoxime or compounds containing carbonyl groups in positions 1 and

3, such as acetylacetone or ethyl acetoacetate. For further details refer to Rompp



20 The hydrolysates and/or condensates (A) can be processed further in
solution or dispersion form or else used directly as curable compositions
of the invention. Before their further processing to the curable
compositions of the invention they are preferably freed largely from water
and/or organic solvents. As catalysts it is, possible to add to the
hydrolysates and/or condensates (A) and/or to the curable
compositions of the invention compounds of metals with at least one
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hydrglg%%t?% eagglor condensates (A) and/or the curable compositions of

the'invention may further be admixed with conventional catalysts for the 5

crosslinkitg Braprsaisexad dhgreupklatrRnnesitiewis hligdnspafinibag no
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%ﬁlOf Epoxy R
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Rp GRS bl v

20 thotigasdmaesdtdde eathetventinthinchen efnisthe sppbrataseand 30%
tecwiﬂu@td@ﬁﬁdbe&tﬁlbﬁéﬁfwkg}aﬁwa{e@t@ppﬁ@@fti%m&u@%ﬁil@ﬁ%ééage
pa ines; 13 to 20. The curable compositions .of the. invention include
R R B S e T st
03/016 43[:5}? (S4E reqr@esibons of the invention serve for producing the cured

compositions of the invention. They are preferably used as pigmented and

25 unpigmented coating materials, especially clearcoat materials, and also as
starting materials for mouldings, especially optical mouldings, and self-
supporting sheets.

The cured compositions of the invention are preferably pigmented and

unpigmented coatings and paint systems of high scratch resistance, more |

30 preferably transparent, especially clear, clearcoats, mouldings, especially optical
mouldings, and self-supporting sheets. With very particular preference the cured
compositions of the invention are highly scratch-resistant clearcoats, including
highly scratch-resistant clearcoats as part of multicoat colour and/or effect paint
systems, on conventional substrates (cf. in this respect International patent

35  application WO 03/016411, page 41 line 6 to page 43 line 6 in conjunction with
page 44 line 6 to page 45 line 6).
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to 14) and also, preferably, water. It is a particular advantage of the liquid
20 curable compositions of the invention that they can have a solids
content> 30% by weight without detriment thereby to their very good
transportability, storage stability and processing properties, in particular
their application properties. The curablg compositions of the invention

serve for producing the cured compositions of the invention. They are
preferably used as pigmented and 25 unpigmented coating materials,
eSpeCia'Wh%'%@Q&Mﬁt’:ﬁﬁﬂ@'%u?é@ﬁo@iﬁ@c@ﬁz&i@rémfmﬁ@ﬂﬁlﬁlfﬁbm the curable
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scrittBRUAETSTY R c488 I At ST RGO Serata rmatais d g%%qgn
as parraftmudicosmne el rcandioVéifedt(daint Isystems, lorecédny@dtional

ggs’s%aﬁ%é@m‘ﬁ!b%?fﬁ%%@ffok@%@?@%@é&%ﬁ '&%§%@E\B‘%kﬁﬁb¥c\!%ed in
ne conju |
A B R e e e R eS¢
the invertisrerioRiaiserenpabiiensorh ﬁtssmmﬁl@ﬂm@m@ ﬁﬁwmh@si no
pe@éﬁﬂisﬁbeﬁdﬁs;qymafam?m&zbgstiﬁdipm@ﬁ@m&bﬁ@wmﬁﬁ&of
con t | tec ale; a tus whi ret al fort re
Corerane, SRS ALhARRAMS e ft R S0 RIS e

maleé%i&béS&f%ﬁéﬁ%@%@%ﬁ}@éﬁw@}s B BgTedKk g theystems of
conle itfonmaideciupigidsyahd dpparatyscde $eripedunedritepasiianal patent
apRHRANREMWO A3(01 61 Rage.d lings ék!:%&% The curable

compositions of the invention can be cured as described in Internatlonal
patent aﬁgﬁcﬁ% Weresinesa “Bé’@%@%%"l‘?n@ii’& f‘ﬁ‘é 4tiArRdnel
Thewtatdbléocompeditidiy sirtitehinssesition ¢rovidevaepwataesde and/of effect-
Comﬁﬁkﬁ@iﬁgéo dg%l@&'%&&@é%%&%%@%%%%%@ﬂw of any kind

cle rc%%tgﬂ n;l?gan especijall if | moul s, and self sugﬂ?rtmg
she&tBihich aré éra]ftc resista r?fana mmaﬂysa%‘c]e
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therefore outstan ingly suitab se as hlgh y scrat fesistant
deé@?ﬁﬁ@%ﬁrpﬁ‘?ﬂ@é{ﬁ/@’éﬁa%f}é’r eads.on the interior and exterior of builf structures;

on furniture, windows and doors; on polymeric mouldings, especially those of
polycarbonate, particularly CDs and windows, especially car windows; on small
industrial parts, on coils, freight containers and packaging; on white goods; on
sheets; on optical, electrical and mechanical components, and also on hollow
glassware and articles of everyday use.

The coatings and paint systems of the invention, especiaily the clearcoats,
can be employed in particular in the technologically and aesthetically particularly
demanding field of automotive OEM finishing. There they are notable
particularly for especially high carwash resistance and scratch resistance.

The deagglomerated barium sulphate of the invention is suitable not only
as an additive for the curable compositions described above but also, generally,
as an additive for, for example, plastics, e.g. phenolic resins, acrylic resins, alkyd

resins, €poxy resins, saturated and unsaturated polyesters, polyurethanes, silicone



imparting coatings and paint systems on bodies of means of transport of
any kind (especially means of transport operated by muscle power, such
as cycles, 20 coaches or railroad trolleys; aircraft, such as aeroplanes,
helicopters or airships; floating structures, such as ships or buoys; rail
vehicles and motor vehicles, such as I%omotlves railcars, railway
wagons, motorcycles, buses, vans and lorries or passenger cars) or on
parts thereof, on the interior and exterior of built structures; on furniture,
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25  extension.

Epoxy resins are organic compounds, generally oligomers, which have
more than one epoxide group per molecule. These oligomeric compounds can be
converted using suitable hardeners into thermosets. Epoxy resins are used for
example as casting resins or else as laminates (in aircraft, vehicle or watercraft

30 construction, for example}.

Moneepoxide compounds used as starting material for preparing epoxy
resins are, in particular, epichlorohydrin, but also glycidol, styrene oxide,
cyclohexene oxide, and glycidyl acrylate and methacrylate. Resin is formed by
reaction, especially with bisphenol A. For specific resins, other polyols, such as

35 aliphatic glycols, are also suitable. Liquid resins may also be chain-extended by

the "advancement” method. Examples of suitable curing agents include
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silicones. The modified barium sulphate was used in polyurethane/epoxy
resins as well, on that occasion with dicetyl phthalate as an additive. It
has additionally been found that barium sulphate of the invention, 20
especially that containing not only the crystallization inhibitor but also a
polymeric polyether polycarboxylate dispersant substituted terminally on
the ether groups by hydroxyl groups and so rendered hydrophilic, can be
used with particular suitability for application in epoxy mouldings or epoxy
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Cowgo}s}'{te materials with an epoxy matrix can be used in, for example,
aircraﬁc()nstruction, spaceship construction, for satellites, vehicles, in
railway cORSHRICHRIASVAEreRArnaBlSh EtfoRT Fordherirstiaraniphate of the
compenaatsinflypdeeaisoastipressut epessalsinseesféabexanmmehardener
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Another field of ap_Pll_catlon Is that of rotors for wind turbines; i
as yet uncured). This can be done using, for example, high-speed stirrers.

Highly suitable epoxides are those based on bisphenol A and
epichlorohydrin. They may also include admixtures, examples being reaction
products of bisphenol F and epichlorohydnn or glycidyl ethers, 1,6-hexanediol
diglycidyl ether for example. Very useful epoxides are those with 530% to 100%
by weight of bisphenol A/epichlorohydrin, 0% to 50% by weight, preferably
10% to 25% by weight of bisphenol F/epichlorohydrin and 0% to 50% by
weight, preferably 10% to 25% by weight of 1,6-hexanediol glycidyl ether. One
commercial product with such a composition is Epilox M730® resin.

Examples of highly suitable hardeners inchude those based on polyoxy-
alkylenamines. It is also possible to employ mixtures, examples being mixtures
of the polyoxyalkylenamines with cyclohexanediamines or
piperazinylethylamines. A very useful hardener, for example, is one with 50% to
100% by weight of polyoxyalkylenamine, 0% to 50% by weight, preferably 10%



see Kunststoffe 11 (2002), 119-124. The barium sulphate of the invention
is present in the cured epoxy resin preferably in an amount of 1 % to 50%
by weight, more preferably 1 % to 25% by weight. 20 A cured epoxy resin
is obtainable by dispersing the barium sulphate of the invention in a
precursor of the cured epoxy resin, prg&gggbly in the hardener and/or in
the resin (to which hardener has not yet been added; i.e., resin which is
as yet uncured). This can be done using, for example, high-speed stirrers.
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For example, a mixture is produced from a precursor of the epoxy resin,
preferably hardener and deagglomerated barium sulphate of the invention,
having a particle size < 0.5 pum, in particular < 0.1 um. The amount of barium
sulphate in this mixture is preferably 0.1% to 50% by weight. Dispersant is
present preferably in an amount of 0.5% to 50% by weight.

It 1s also possible to produce a mixture composed of hardener-free epoxy
resin and deagglomerated barium sulphate having a particle size < (0.5 pm, in
particular < 0.1 pm. Preferred particle sizes of the barium sulphate have been
indicated earlier on above. The amount of barium sulphate in this mixture is
preferably 0.1% to 50% by weight. Dispersant is present preferably in an amount
0f 0.5% to 50% by weight.

The compostte material can be used as a construction material, for example
in watercraft construction, in wind turbines, for pipe construction, for containers,

1nn atreraft construction and in vehicle construction.



15 hardener not containing barium sulphate, produces cured epoxy resin.
The cured epoxy resin can be used to produce a composite material
which comprises the cured epoxy resin. The composites in question may
be, for example, composites which contain fibres such. as glass fibres,
carbon fibres or ararnid fibres in the matrix. They may also be laminates,
where fibres or a. woven 20 fabric are added in a polymer matrix in
individual layers. The composites are produced by known methods, such

as by wetn aminationaBYHE BRIgN QA fRISRIags . FULeXamRIG a

mixture is produced from a precursor of the epoxy resin, preferably . .
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possible to%ro uce a mixture composed of hardener-free epoxy resin

an merated barium sulphate having a particle size < 0.5 m, in 30
parfticadaric 0.1 pm. Preferred particle sizes of the barium sulphate have
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experimgptahinstiuetions: .k Butine experiment: A high 600 ml glass
beﬁger ?S cr\lél(ged with 200 mi of additive solution (containing 2.3 g of
citric aci ’ﬁﬁ&l ‘5 g of Melpers0030) and 50 ml of
20 An apparatus was used as described in WO 01/92157, in which forces of
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thrust, shear and friction act on the reaction mixture; the additive was

added in the initial charge of the sulphuric acid solution.
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trade name chemical identity e BET | XRD d 50
. 3 B 3 - } o v 'y
according 2 = value | value | without
- to mapufacturer . - {253 g% {m?*/¢g} |d [sm]|pretreatme
E3A - of
- . isuspension
[pm]
Citronenséure, [citric acid 7.5 11243 752 22 (.287
Merck
Citronensdure, citric acid 15 (713 73 18 0.142
Merck
HEDP, Fluka |1- gdroxyethylenem 21.6 | 59 | 634 16 0.228
diphosphonic acid
tetrasodium salt
Baypur CX iminodisuccinic acid sodium; 15 | 9.6 ¢ 559 | 22 1.281
100/34% salt in aqueous solution
Dispex N40,  mneutral sodium salt of a 3 |12.85 339 28 0.167
Ciba polycarboxylic acid
(poivacrylate), molar weight
approx. 3500 Da, lowest
molar weight of the Dispex
serieg '




sodium sulphate solution with a concentration of 0.4 mol/l. Stirring was 15
carried out centrally in the solution by means of an Ultraturrax stirrer as
dispersing aid at 5000 rpm. In the vortex region of the Ultraturrax the
barium chloride solution (concentration: 0.4 mol/1) was supplied by means

of a Dosimat automatic metering devic

6@) Unit (V): 20 An apparatus was

used as described in WO 01/92157, in which forces of thrust, shear and
friction act on the reaction mixture; the additive was added in the initial

charge ofthesu pnurlc acid solution. trage name chemicat {dentit I:SI:dI 50
X !Ba&%ﬁa'ﬁ‘écordlng %’[ﬁ)’é&?ﬁm Ywithout, e manu_1a£m£er\ é}fiE Zithout
[m2/g] d mum] pretreaimansfyenniciof “n-gSgsgeRsiomme|Giitang(jsatiaime
citric acid 7.5 12,43 75.2 22 0.287 MerckG&oBensaure, cifric acid 151¢
7.13 73 18 0.142 Merck HEDP, Fluka 1:h dra_xﬁethy ene- 21.6 5.9 _@‘@;{in’gﬁ,n
0. 28 dlohosnh onic acid tetrasodium salt Baypur CX iminodisuccinic|aoidl
5192k df.281 100/34% saltlin dqaéolis $6IUtioht Dispex273
TSRO 3192588 53,9 28 0[167 Ciba polycarboxylic
acigigpolyacrylate), molar weight approx. 3500{Da, lpwest |molar weight
of {H&MAspex seti R)ﬁid*aﬁyeﬂaz(daaename cherffical ideftitys BET XRD d 50.243
acg¢ording a valu to manufacturer ecq (m2/gl d Imul
etras fum sa
Pragepilie fllkaldiethylenetiammepentakis | 15 | 6.97| 52.6 | 17 0.169
(methanephosphonic acid)
solution
DTPA Diethylenetriaminepenta- 15 (113 478 29 0.23
acetic acid
DEVItec PAA polyaspariic acid, Na salt, in| 15 | 3.73: 47.7 18 0.296
aqueous solution
Dispex N40  neutral sodium salt of a 15 110,67 46.6 i9 0.167
polycarboxylic acid
{polyacrylate), molar weight
approx. 3500 Da, lowest
molar weight of the Dispex
series
HEDTA N-(2-hydroxyethyl)- 375 | 83 | 465 38 0.317
ethylenediamine-N,N,N, -
triacetic acid
g%{f%\;lv FHV, polycarboxylate, aqueous 15 9.9 33 21 0.147
Citronensiure itric acid 1.5 1611 321 33 1.588
Dispex N40  meutral sodium salt of a i35 |10.08f 32 21 0.2
polycarboxylic acid
{polyacrylate), molar weight
approx. 3500 Da, lowest
molar weight of the Dispex
series
DTPA-P, Flukadiethylenetriaminepentakis 5 [11.38) 3135 29 0.197
(methanephosphonic acid)
solutlon
HEDP %/dzoxyethyiene- 15 12997 303 34 0.364
d1p osphonic acid
tetrasodium salt
4334 /HV . jpolycarboxylate, aqueous 15 1684 30.2 23 0.152
DTPA-P diethylenetriaminepentakis 15 1047 25.5 17 0.157
{methanephosphomic acid)
solution
Apfelsiure,  2-hydroxybutane-1,4-dioic 5 110.47
Merck acid 24.2 28 1.031
Polymethacryls polvmethacrylic acid 5 ]10.69 189 40 0.268
dure 91
Sokalan PA20 polyacrylate 15 1631 15.7 22 0.251
Drispers 715W  iNa polyacrylate, aqueous 15 1599 15.1 19 0.18
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- suspension m tritex 85, Na salt of 15 6.6 53.6 31 0.273

ungbunzlauer hydroxycarboxylic acids adenburg GmbH 1HEDP 1-h
droxyethylene- 10.8 5.6 53.4 23 0.243 diphosphonic acid tetrasodium salt
DTPA-P, Fluka 3iethylenetriaminepentakis 15 6.97 52.6 17 0.169

(m
11
15

ap
(2

Citronensaure citric acid 1.5 6.1 32.1 33|1. 8@ Dispex N40 neutr
sodium salt of /15 10.08 32 21 0.2 _olycarboxylic acid (polyaerylate),[mum]

m
D

10.67746.6 19 0167, "polycarboxylit acid (pol 1e). molarwei
alp % he E(Y fri y]éﬁrj“)

acid 334 / HV, olyearboxylate, agueous Lﬁ 533__2110.147 SKV\% at

ethanephosphome acid) solution DTRA Diethylenetriaminepenta- 15
.347.8 29 0.23 acetic acid DEVItec PAA polyaspartic acid, Na salt, in
5.7347.7 18 0.296 aqueous solution spex N40 neutral sodium salt of

{.‘i'il’@

SF8%° 3886 Da, lo wesE i I§ ght of thesDispex

ds
s €S %ﬁEE’T@‘lthout
hydroxyethyl)- 3.5 &314&&13@:0 317-tEAefati

MtENoNgih | tﬂﬂﬂﬁﬂﬁme

of
Isuspcusmn

rdventitNapprax3500:Da, lowest moldr wéight of2tie Dighex sriés

BRAPIflka ipthehewibminapsntakis 511.8831.5129 0.197 | 0148
Dispers 715W Na polyacrylate, aqueous 15 110.82] 124 19 0.161

Example 2:
Preparation of deagglomerated barium sulphate

The barium sulphate prepared in Example | and containing citric acid as
crystallization inhibitor was dried and subjected to wet grinding in a bead mill
with addition of a dispersant. The dispersant used was a polyether
polycarboxylate substituted terminally on the polyether groups by hydroxyl
groups (Melpers type from SKW, molar weight approximately 20 000, side chain
5800). A further dispersant that was used was a phosphoric ester having one free
hydroxy! group.

The bartum sulphate containing citric acid and deagglomerated using the
hydroxy-terminated polyether polycarboxylate proved to be especially useful for
application in epoxy resin. It was found that the deagglomerated product
(secondary particle size < 80 nm) underwent further deagglomeration in the
course of processing.

Example 3:

Preparation of barium sulphate by precipitation in the presence of
crystallization inhibitors and polymeric dispersants during precipitation

Starting materials used were barium chloride and sodium sulphate.

3.1. Beaker experiments:

A 200 ml graduated flask was charged with 7.77 g of the Melpers-type,
terminally hydroxy-substituted polyether polycarboxylate (Melpers®0030) from
SKW and made up to 200 ml with water. This quantity corresponded to 50% of
Melpers (w = 30%) based on the maximum amount of BaSO, formed (= 4.67 g).

A 600 ml high glass beaker was charged with 50 ml of a 0.4 M BaCl,
solution, to which 200 ml of the Melpers solution were added. To aid dispersion
an Ultraturrax was immersed centrally into the glass beaker and operated at
5000 rpm. Within the vortex region created by the Ultratuwrrax 50 ml ofa 0.4 M

 NayS50,4 solution to which citric acid had been added (50% of citric-acid, based

on the maximum amount of BaSO, formed: 2.33 g per 50 ml/Na;SO,) were



(methanephosphonic acid) solution HEDP 1-hydroxyethylene- 15 2.99

30.3 34 0.364 diphosphonic acid tetrasodium salt 4334 / HV
polyearboxylate, aqueous ( 15 6.84 30.2 23 0.152 DTPA-P
‘diethylenetriaminepentakis 15 10.47 25.5 17 0.157 (methanephosphomc
acid) solution pfelsaure , 2-hydroxybutsge-1,4-dioic 15 10.47 Merck acid
24.2 28 1.031 Polymethacryls polymethacrylic acid 5 10.69, 18.9 40

0.268 cure 91 Sokalan PA20 olyacrylate 15 6.31 15.7 22 0.251 hispers
715WddN ai@@Iﬁaﬁrm@.&@baqu@@ga 165192 1oin MBS 12N dliRde RAMe and
chepusel SIoninaBES JRR (RO ACRRITING AR YANE Yl o o
manufacturer o = F nmi |pretreatme 15 tidFof ‘suspension
InilRSFAPHAERRY Nw a%é’f%@&wa@é%@ 93 135 23 0.168 MVP 4334/8L
polycarbbkyha@,ha@gjbmﬂ&mﬁatéz:’ét&ﬁ@l 143 dspesm ALRY Man, possessed

5 polyagiylate., aq&@&%eléf%&%ﬂﬁtél}?&t&% hﬁm&%@%@%@ 108z¢
of deagglomerated b rium su phate%[g %h%rlum sulphate prepare

Ex3HIE ARG am EPEIE TR EatlirRiRh SR mlm%@ea&
andesgijetimbimg@ogdnding irabesdinil Hhllich fad ditgaphbeation of

disparaantohhR dishersantisepwaseaipolyether polycarboxylate
suk:;sﬂtligtrd ter inally on th oly%tegieb groups h droox I graups,

Qe
pe apPp

10 5800). M@@Héﬂ%@b@@a@hwﬁwaﬁﬂésb@fwﬁé%ﬁ@géhmiéwe?mgm@the

onefegeryeioxyl WepeiRdded with stirring (50%, based on maximum amount of

BaSO4 formed: 467 g). To this solution there were added 20 | of demineralized

water. Operated within the vessel was an Ultraturrax, in whose vortex region 51
of a 0.4 M Na,SOy solution were added via a stainless steel pipe, using a

15 peristaltic pump. The Na,SOy solution had been admixed with citric acid
beforehand (233 g/5 1 Nap;SOs = 50% citric acid, based on maximum amount of
BaSO, formed). As in the case of the beaker experiments, both solutions had
been rendered alkaline by means of NaOH prior to precipitation in these
experiments as well. The properties in respect of primary particle size and

20 serviceability corresponded to those of the barium sulphate from Example 3.1.
The sulphate was likewise largely free from agglomerates.

3.3, Preparation of deagglomerated barium sulphate with higher reactant

concentrations

Example 3.2 was repeated. On this occasion [-molar solutions were used.
25  The barium sulphate obtained corresponded to that of Example 3.2,
Example 4:
Preparation of a stabilized suspension containing 16% by weight barium
sulphate “
An approximately 1%, aqueous suspension (colloidal solution) of the
30 deagglomerated barium sulphate prepared in accordance with Example 3.2 was
first adjusted to a pH of 6 using 0.5 N acetic acid. Subsequently 10% by weight
of a 0.5% strength ammonia solution were added, so that the resulting pH was
10, Thereafter the preparation was further concentrated on a rotary evaporator
until a solids content of 16% by weight was reached. The resultant solution was
35  stable for more than one week at room temperature and could be used for

preparing curable compositions.



10 The barium sulphate containing citric acid and deagglomerated using
the hydroxy-terminated polyether polycarboxylate proved to be especially
useful for application in epoxy resin. It was found that the
deagglomerated product (secondary particle size < 80 nm) underwent
further deagglomeration in the course gf processing. 15 Example 3:
Preparation of barium sulphate by precipitation in the presence of
crystallization inhibitors and polymeric dispersants during precipitation
Stapiagpraterials used were barium chloride and sodium sulphate. 3.1.
Beaker eriments:.20 A, 200 ml graduated flask wa ed with.7.77
o of the Ma e R T i
pol§Eaistkylate (Melpers(r)0030) from SKW and made up to 200 ml with
water. Tliisaqudatityreorespriadadie Hi0e wfiyMelpetsHy s 3e%-hasesen
5 theprﬂaeélsﬁ%amevat&f@%ﬁ%@{gﬂ?%ﬁﬁﬁi%ﬁlgﬁaé.ﬁffg% @Mg'&%i%'éssas

beakﬁ%r was charged with 50 nil of a’0.4 M BaC12 25 solution, to whic
206" AN B IhERIE RS REE T Siere added. To aid dispersion an
Ulttztemealeias immersed centrally into the glass beaker and operated at

5000 rprpdpAthinHer vare% rﬁﬁ%?ﬁt%r%?&?gz%m Ultraturrax 50 ml of a
0.4 N{bglaz 04 solutign to_wﬂc citric acid had been added (50% of citric
aci ’ ._' 11 __“i 1SRETSE ) SH | 1t b  JAERCIpHA
10 mi/Na2benyssenec PRerad ahibisonstan disibg e Bisbma
the Bagi2iMelpermspenluhion aadyxtheNa2S04/citric acid solution were
rendered.alkaline using NaOH priof. to_precipitation; the pH w .
approxi [%%gfnil 1%{%1%&1 _Sr%%t‘xi%ﬁe ngﬁ glrr? %ﬁfﬁ%ﬁgd o] Otda%ﬁg& %rfphate' Barium
de&biE foffil skeBssdanatasshan WRkdRcEddrofhe presence of
appioidmaitely 6tmRDnion tivkideoondatyppediiclekire (Wasiluatebate. The
15 w'tmg-ﬁsﬁa%@mmggm@ﬂqtéqvmedﬁ%lm@&%gp%ggiaeg%[?% L8351, ‘R8s ther

free(gfpécag_ lomerates. It w%'% useful as a filler for the preparation of

curB I ESHPORIR SHLSHHH A0 EPERG R S oo lysthpgatiis By hydroxyl
deagglomddaied H4A0H sulphatdedntiiespictplantsbaleulpbate 36% vessel

wage@@gr&%érw@g %]a@?;eﬁcﬂlﬁim ﬁgeg}gcﬁaﬁg%g;%zm&&éé@ %y'\é'@;l%ﬁfﬁon
progduct were a wi Irri %, ed on maximum amount o
DS R AT TS ST 2T AT WD B B e abou
20 demifekylivsiehyatdhempbieited withirxvisésel was an Ultraturrax, in
whese paspexaregianmd oohe Qid-WhiNadnpdusaluition wergadded via a

stainle%§ f ﬁ'i?e{& n4 iﬁli%ﬁollﬁ peristaltic pump. The Na2S04 solution
had beMm'e admixed Wi acid

Example 6.1. was repeated. Barium chloride was replaced by barium

hydroxide solution and sodium sulphate by sulphuric acid. Instead of citric acid
25 3% by weight of Dispex® N40 was used (a sodium polyacrylate).
Melpers®0030 was used in an amount of 8.5% by weight.
Example 7:
Preparation of the premix containing the deagglomerated barium sulphate
in chemically dispersed form
30 The deagglomerated barium sulphate prepared according to Example 6.2.
was suspended in the hardener. Deagglomeration was observed.
Example 8:
Application of the bartum sulphate of the invention in the preparation of
epoxy resin
35 Deagglomerate& barium sulphate, prepared as described in Example 6.2.

using citrate and the hydroxyl-substituted, Melpers-type polyether carboxylate,
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30

beforehand (233 g/5 1 Na2S04 = 50% citric acid, based on maximum
amount of BaSO4 formed). As in the case of the beaker experiments,
both solutions had been rendered alkaline by means of NaOH prior to
precipitation in these experiments as well. The properties in respect of
primary particle size and 20 serviceabilify corresponded to those of the
barium sulphate from Example 3.1. The sulphate was likewise largely free
from agglomerates. 3.3. Preparation of deagglomerated barium sulphate

withvhighed reagiant JeragaRi@ionsiExamRle # & Wee 1eoRated: M dhissible
occas&cl)n |I-molar solutions were LS d., .25 The bariu sdjl h%}e obtained
1 o C ig%ﬁ: C TTner,

correspo &d to that of E)%gﬁﬁa e xeél(r)n‘ﬁ'c'ilg‘Il v lglre?oar’a lon of a

StaBRfA S EBERS BRI RA g TR DYdReTH: Hapripsd dolppretalage with
appeximatelynl Mg Berdensts suspension (colloidal solution) of the 30

deagglo ' HiEaE Wi Ample .
3.2 was ?ﬁé%?é}‘&?é%%%j@iég N e g L LRt
t:

109 BYPOEIGHAd o1 Bt ARG SBlt rbeZsdBt o that
the resultingllpH ivasx i bercditented greparatinnmaasduntherd of 100 parts
conseRuRiRd O Ratan RYBPOERIRH Wiihigalids Lome N eRE8% Y31 parts
weight was regg ed, Tgue resultalrﬁlt golutlon V@i ?5 gtzﬁble for more than
oné%dv‘éfé' 8t PoOM TP AttIRG Ana B SRRRHE P8 SraSp kNS
corapisitiorsionohibiampid SisPesssatation of a stabilized suspension
containingd by weight-badums.iphate Exampledkivas repeated in

the Sameré’%%‘ﬁféf’s‘?@%}@a%?ﬁln% rafjon took > place onl tgrﬁés‘f‘{ﬁé of

10% by welg G‘barlum s%lp ate. The suspension was stable for more

thaPr BFSE R EERE £XaNPIs '6: Preparation of barium sulphate with
grinding ®/keiRre fidiratiandef.ehenfitlaliydisgerseddaariunhsutphateddyd, it was

preﬂ%@%ﬁ%é@oﬂeﬂa@@a@@ﬁ%& of crystallization inhibitors and

subsequent grinding In the presence of polymeric dispersants Starting
maloriak CEHEIE R AL A SOATEIR SR A aRe, Hlgipa
chloridd &ehetiomiand sodivmsswiphhtd sotutignawiérperemgtedsiaithighe
pre_seng@s{aérﬁﬁgca@g@l as arystalizationehibitone WithJreeiRIBLER L yith a
barium \%{'j[/) Elagtg i‘cl-tg‘gonal speed.

2. The dissolver vessel was evacuated to a pressure of approximately 0.1 bar
absolute.

3. The resin/hardener mixture or the resin was weighed out into an initial-
charge vessel and injected into the vacuum dissolver via a flexible tube with
tube clamp.

The mixture in the vacuum dissolver was dispersed for 5 minutes.

5. Where appropriate, any further hardener and/or resin components were
injected.

6.  After the dissolver drive had been switched off, a waiting time of at least
2 minutes was observed and then the dissolver was exposed to atmosphere.

7. The resin/hardener/filler mixture was removed and injected into an
evacuated, closed sheet mould for the formation of a sheet having a
thickness of 4 mm.

Curing (with supply of heat where appropriate)
9. Demoulding
10. Heat treatment of the test sheet (12 h at 80°C). The samples were sawn to

size and investigated,
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15 precipitated barium sulphate was dried and suspended in isopropanol,
a polyether polycarboxylate substituted terminally on the polyether groups
by hydroxyl groups (Melpers(4030) was added as dispersant and the
sulphate was deagglomerated in a bead mill. The isopropanol was
removed by evaporation. The barium_sgqlghate contained about 7.5% by
weight of citric acid and about 20 25% by weight of the polyether
polycarboxylate. 6.2. Preparation using other starting compounds and a

differe ntI@ﬁM%@JdEe@H@éhi@ IniloiteriE xAmple @d&ﬂ\fﬁﬁom@@ta@q Raidfed as

chl rld ced barlum h X|de 0

R S R A S
wa§<d§éu Bardei §ﬁh0ﬁ8}§}a&§wé) ﬁér%eé)@aswaﬁ pgsglmsine amount
of 8:5%p biynameight.8 Exampis fillereparadisporefdhirpramixtcontaining Sheet 3 is

deagglomeratadipasium,suln %m&gﬁﬂa'eal%&'% sad é&waégem%

deagglomerated barium sulphate prepared according to Example 6
a I%Qew& 8 Trethe AT RS B g b ieaR! SRR ] e had

Exampler8gApplicktionaod ke barium sulphate of the invention in the
preparatipfedfs %B%n@ﬂﬁe%%s@?@ﬁﬁ'QU@%WMFHP&HH?%%H&%WM
as dﬁsﬁ”@ewdﬂ% f‘ﬂﬂjple 6,2. usm& ggs(r?ate d the h dro ted,
Melpers? ype p(%ll FCarboRyTa: “fas (58S §‘r§‘[51|9 der.
ThiRr pesreiBe mdb@mﬁmbfé %Wmé@ikgefgimpwm@réb%@hﬁégwans that the
prafaﬂsﬁrsdqﬂi@&tadtbalpmmwadgeﬁe fuﬁt@@ﬁ&ﬁaggto RIEkaliORMasy

e%%{y% 5 s%%? Ssisg%eﬂ'ﬁ% rsed.in ac ﬁ Exarap'eeo%'”

hardener POXy resin use WaS

Le&ﬁ%%@%mﬁﬁm?h@eﬁa@d%ﬁ%éw Eﬁr@m@g@(@y firasikes!
fronbbetineditanzex G ik binmaik nigthe tex pacimeants shévedred epoxy resin

was conm%ét %é&?d?&@%h&yéﬂﬁj@&%@ﬁ@@f@%&%@ggh%{? By

weight of p| ox M880 () and par S . by weight of filler ( When using the
s i b 1282 stallization inhibitor and
dlspersa"ﬁh)? Ehie\ﬁﬂmawmi@ssbmsbmhmﬁ &wmgtamcttwmhcpdsﬁeﬁc’i‘estof

Sh_@@'& were progusedifer determinalioned the properties, the procedure
being aslfl%l?é’gfs ook place under the boundary conditions of Table 1:

Table 1: Test parameters, tensile test

. Parameter __Unit | Vale
Ambient temperature °C 23
Relative ambient humidity % 50
Testing speed mm / min. 1.0
Reference length of fine extensometer mm 50
Lower reference extension for % 0.05
determination of elasticity modulus

Upper reference extension for % 0.25
determination of elasticity modulus

Method of calculation of elasticity - regression
modulus




Where a filler/hardener or filler/resin (dispersant) mixture was used, it was
15 prepared beforehand as follows: 1. The filler, the filler/hardener
(dispersant) mixture or the filler/resin (dispersant) mixture was weighed
out into a dispersing vessel. The dispersing vessel is a vacuum dissolver
having a mechanical stirrer with a very;high rotational speed. 20 2. The
dissolver vessel was evacuated to a pressure of approximately 0.1 bar
absolute. 3. The resin/hardener mixture or the resin was weighed out into
an initialy ghirrage vessekand igjegteddnto the vacuum dissolver via a
flexijle Tube Wjth tube clamp]25.,4. The mixiure,|n the vacuum diSSoIvVer, |
was jis,pers,e\%/kf’c;‘}3 gafrﬁinutes. Whéte -app?é‘*“r? A8, ar yiﬁﬂﬁ*g% hﬁd@ﬁ%?"g
and/r resin components were injected. G?Aqgtelf Re distsrmgthrivextegsion
been switched off, a waiting time of at least®®$iHiftes was observed and
then the dissolver was exposed to atmospheYePa3q 7, [ThBLP2 Yo
resin/hBidénerMilaepmixttile was réemoved aritBihjected infd i evacBated,
closed BhgsxXmonld ke formation of a sheethaving asthickness of g
mm.:8 0GURRG {with supply ofiheat where appropriate)) 9. Demoulding 35
10. Hﬁﬁ}ﬂé%”ﬂﬂg(ﬁf\&%gt%t sheat (12 h at $§;¢). The sggnplesiwerg g5
sawr V%(?ths' é %wgstlgated. -31- In the experiments the resin|without
iti \Iﬂ;wv? entified as sheet|1. Sheet 2 wag the resin with
(NI %rilgaﬁ' e Brillantn from Solvay Barium Strontium

partictersize ot _gpproximately-0-8-m—This
nto the resjn. S eie3t%3 is 5la S%in Whiéh&
fine batium sulphate was dispetsed directly in the
persant. This barium sulphate had; an
gaacnatticlesize- 0t 0. 15.0 Sheet 4 contained the resin with. 20% hy
weight of ultrafine barium sulphate which had been chemically dispersed;

its preparationand futhien 12 RipReSENgtords prgmix are described in
Examples 7 and 8. This means tr#?t the Barium Sulphate with a particle

size in the FARYE Ao TS S0 R (bR} Birfictes) RalBsen idpeided
5 beforetvanurin the hardener. The mixture of
The test took place under the boundary conditions of Table 3,

U101

filler
20%

Table 3: Test parameters, bending test

_ Parameter ' Unif
Ambient temperature °C
Relative ambient humidity %
Testing speed mm / min.
Support width mm

Table 4: Test results. bending test

Material Sheet Flexural Flexural
elasticity strength
modualus

MPa MPa
EPILOX M730/M880 1 3211 144.18
EPILOX M730/M888 + 20% 2 3463 99.03
Brillant
EPILOX M730/M888 with 20% | 3 3865 105.51

BaSO,4 (1870/V71a-ZTS)
dispersed mechanically

EPILOX M730/M888 with 20% 4 3090 99.81
BaSO, (1870/V71a-ZTS)
dispersed chemically
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dispersed barium sulphate and hardener was then incorporated as
described above in the epoxy resin by mixing in the vacuum dissolver. 15
The test sheets were then subjected to the following investigations: 1.
Tensile test in accordance with DIN EN ISO 527 The test was carried out
on dumbbells having a nominal cross-section of 10 x 4 mm2. The parallel
length was 60 mm. The test took place under the boundary conditions of
Table 1: 20 Table 1: Test parameters, tensile test F Parameter Unit Value

J Amtientiemperatig @ z&oagmwlmmmmww uFiﬁ@@Hed)

speed [ min. 1.0. Reference Ien f fine extensgme r min

Lower rn;%reﬁ]?:}éu&tgﬁ %:ntor} %0 ?%‘ 3% ernll}i}lé'tlon?) SRS e n%d’l‘ﬁﬂge
UpPBEFE e EstcHsior oI Izsﬁa&été?ﬁhwaﬁehvaﬂem@mmdm@
Metl2adrof calculation of elasticity - regression modulus 32 Table 2: Test

results, tengilestegt.Materiah Sheat Tensile Tensjle Breaking elasticity

QON 41 DDN\1
Strﬁiélgul extension—moduatasMPaMPaEPHEOXMA36/M886-1-3394

71.77 3.6 EPIMIXCKIFE0/M888 + 25849y 5eoxupal i2dds BHikintFlexural
EPILOX M730/M888 3 3811 62.45 1.85 withiBQ%écBaSOlnpact impact

(1870/V71a-ZTS) dispersed mechanically ERHRaIM73QIMB8& 4 3431 oth

63. 38 8.62 with 20% BaSO4 (1870/V71a; ZT‘§2)]E ldé@pers‘(‘egd%hg '(‘%l% rage
: : side
kJ/m’ kdiam® | kJ/m’
EPILOX M730/M880 1 63.95 43,71 53.83
EPILOX M730/M888 + 20% 2 16.53 15.27 15.90
Brillant
EPILOX M730/M888 with 3 15.75 13.07 14.41

20% BaSQy4 (1870/V71a-ZTS)
dispersed mechanically
EPILOX M730/M888 with 4 60.06 67.43 63.75
20% BaSO4 (1870/V71a-ZTS)
dispersed chemically

The experiments show that the resin filled with nanoscale barium sulphate
exhibits better properties than the material filled with the coarser Brillant
product. Pafticﬁiarly noteworthy is the high flexural impact strength of sheet 4
with nanoscale barium sulphate containing crystallization inhibitor and
dispersant and dispersed in the hardener beforehand. Indeed, the flexural impact
strength of this material is even greater than that of the unfilled resin.

Hence not only is the barium sulphate of the invention advantageous from
a performance standpoint but also it is able to impart outstanding properties to
the application products.

Examples relating to the preparation of a clearcoat material

General remarks:

The barium sulphate used was the surface-modified product of Example 3
in 1% by weight suspension or as a stabilized solution of Example 5.
Example 9:

The preparation of a condensate {A)

A three-necked glass flask equipped with stirrer, reflux condenser, gas inlet
and two feed vessels was charged with 534.63 parts by weight of ethoxypropanol
and 59.37 parts by weight of propy! glycol. This initial charge was heated to



" 2. Bending test in accordance with DIN EN 1SO 178 The test was carried
out on flat rods having a nominal cross-section of 5 15 x 4 mm2. The test
took place under the boundary conditions of Table 3. Table 3: Test
parameters, bending test Parameter Unit Value Ambient temperature C
23 Relative ambient humidity % 50 Tes ing speed mm / min. 2.0 Support
width mm 64 Table 4: Test results, ben ing test Material Sheet Flexural
Flexural elasticity strength modulus MPa MPa EPILOX M730/M880 1

3213 T4l QM&IMZBQ{M%%Q ‘ﬁ"lz&;/ﬁl% 846384, %nﬁﬁ@ﬁ@%ﬁﬁb@% arts
MZE‘);“ﬁ%aﬁ R0 0L PRS0 (LG La 1) disperse
(1861t %%@3%%@&%@6%8%9 @Bltéersréfaaﬁaf«ﬁﬁ@pa@m@@mof
accidrelan ganmithy ENIBOT & (Biat pyrwnnotetigd) hhadiexurab ipapast dest
wag, cairied aubin e wide-side @@gigﬂtg%vy S gh%f%w%ﬁ ngfgz%gsb»%?g a

pendu un& impact mechanlsm with a support wi

RIS e AR, Eﬂo‘@efMEFW&S{:‘Pft’&%%%’&é%’i’é?@ﬁﬁ@@f‘?ﬂbé%@a‘r’ﬂh
Flesturat &|ékaratsifgedor impattrii pact strendihstreng thstkengthfead wow

Wide, sideek-avaages 1o, kARSI MNZ diVas subsequently polymerized at
130°C for 1.5 hours with stirring. The resulting methacrylate copolymer (A"} had
a residual monomer content below the gas-chromatographic detection limit.

102.8 parts by weight of the methacrylate copolymer (A") were admixed

with 184.3 parts by weight of isopropanol, 171.3 parts by weight of 2 N formic
acid and 46.3 parts by weight of deionized water. The resulting reaction mixture
was stirred at 70°C for an hour and then admixed with 95.4 parts by weight of
ethoxypropanol. Subsequently the low-boiling constituents were distilled off
under reduced pressure at a maximum temperature of 70°C.

Examples 10.1 to 10.3 and Comparative Example C |

The preparation of clearcoat materials 10.1 to 10.3 and C 1 and also the
production of clearcoats 1 to 3 and C 1

Clearcoat materials 10.1 to 10.3 and C I were prepared by mixing the
constituents indicated in Table 6 and homogenizing the resulting mixtures. All
four clearcoat materials were transparent and clear, transportable and stable on
storage.

Clearcoat materials 10.1 to 10.3 and C 1 were knifecoated onto glass
panels and cured thermally at 140°C for 22 minutes. Thermal curing was carried
out using forced-air ovens from Heraeus.

This gave high-gloss, ¢lear clearcoats 10.1 to 10.3 and C 1, which
exhibited very good levelling and were free from stress cracks and surface
defects such as craters. Their scratch resistance was determined by means of the
steel wool scratch test.

The steel wool scratch test was conducted using a hammer in accordance
with DIN 1041 (weight without shatt: 800 g; shaft length: 35 ¢cm). Prior to the
test the test panels were stored at room temperature for 24 hours.

The flat side of the hammer was wrapped with a ply of steel wool and
fastened at the raised sides using Tesakrepp tape. The hammer was placed at

right angles onto the clearcoats. The weighted part of the hammer was guided,
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EPILOX M730/M880 1 63.95 43.71 53.83 EPILOX M730/M888 + 20% 2
16.53 15.27 15.90 ,Brillant EPILOX M730/M888 with 3 15.75 13.07 14.41
F20% BaS0O4 (1870/V71a-ZTS) dispersed mechanically EPILOX
M730/M888 with 4 60.06 67.43 63.75 20% BaS0O4 (1870/V71 a-ZTS)'
(dispersed chemically The experimengss§how that the resin filled with
nanoscale barium sulphate exhibits better properties than the material

filled with the coarser Brillant product. Particularly noteworthy is the high
flexurabimpagtstranpimabshegtidowith Ranoscale Harum swphatehe surface
con(ég{g%n e%;%%ta%llization inhibitor and 10 dispersant and dispersed in the
hardener beforehiand. Indeed, the flexural impact strength of this material
is even giatarifiat tHatese Riskire dosth wran saasstasly katite HEumch
sulphidtesetibiaidveintion ddvantageols fkorpladeerformance standpoint

but also ft g able,to,impart outstanding ReRErties L9 JPe2PRIGALON ciccl

products. 15 Examples relating to theparationof a clearcoat materia

GeltEriI Rt RS THE Batitihf S MM (S8 e atrdadatmbycimdar
prodtitcofl Hehhypld13tdd 4s%lbywweight suspension or as a stabilized
solgtign of Examplg.h..Example 9: 20 The preparation of a condensate (A)
A three-necked %Iass flask equipped with stirrer, reflux condenser, gas
inlet and two feed Vessels was charged with 534.63 parts by weight of
ethéxypropanol &69.37 parts by weight of propyl glycol. This initial
charge was heatg@deradd- 133C with stirring under nitrogen. Then the first
feeg, consisting Qf 380.26, parts,. by weight of glycidyl methacrylate and
665?27 parts by \%’leoig%ta %ﬁ‘tﬁ%fcﬁé%%yloyloxypropyltrimethoxysilane, and the
second feed, cori§itifig of 169.64 parts by weight of tert-butyl
peroxy-2-ethylhexanaaterd 72.64 parts by 5 weight of ethoxypropanol and
1918 partavaiahiobtend alsalware. melead ialauy 19 ednial
charge, beginning simuyltaneously and with stirring. The first feed was
mei‘&é’(ﬁﬁ%\? f g%%fﬁr@ and the second feed over five hours. The

resultingliedeiort heixiurs sebsosutrseguemly polychakzisthate of clearcoat

materials and clearcoats 1 to 3 and C 1

Ingredients Parts by weight in clearcoat
material
10.1 10.2 10.3 Ci

Condensate (A) from 5 5 5 s
Preparation Example 9
1% strength by weight aqueous
solution of surface-modified 0.5 0.75 0.5 --
barium sulphate nanoparticles
()"
1% strength by weight solution
of methylimidazole in propyl - -- 0.11 -
glycol
Flow control agent (Byk®301 0.6 0.6 0.6 0.6
from Byk Chemie)
Steel wool scratch test (rating) 2 2 1 5

a) bartum sulphate nanoparticles with a primary particle size of 20 nm,
modified with an addition polymer containing lateral polyoxyethylene
groups and carboxylate groups (Melpers®0030 from SKW)

The results underline the high scratch resistance of clearcoats 10.1 to 10.3.

It is surprising that the high scratch resistance was obtainable even with very
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130C for 1.5 hours with stirring. The resulting methacrylate copolymer (A)
had 10 a residual monomer content below the gas-chromatographic
detection limit. 102.8 parts by weight of the methacrylate copolymer (A")
were admixed with 184.3 parts by weight of isopropanol, 171.3 parts by
weight of 2 N formic acid and 46.3 pa_rt§6b_y weight of deionized water.
The resulting reaction mixture was stirred at 70C for an hour and then
admixed with 95.4 parts by weight of 15 ethoxypropanol. Subsequently

thed@r&&b@ﬂtﬂ&@%&%&@&fﬁ%&@fﬁ&ﬂ%ﬂ%ﬂﬁtﬁﬂﬂ@&%@B&ﬁ%i@&e@@)‘lr&“ﬁi@
ma)c()lt e gﬁ rﬂT%] {)aéulrg"p 70\?&9@1%8' ase nth =0 118 ;3 and Comparative
1

Examp e preparation Of Clearcoat mateiials 10.1 to 10.3 and C 1
andE3mBRkel Iaroduction of clearcoats 1 to 3 and C 1 20 Clearcoat
materialsCléubdor dhGauich Gnk wershnieppbed by MiRgdhesRaRsHuans

md@g}g}da%;%%eﬁn ndcemogenizing the resulting mixtures. All four

clearcoat m}aterlals were transparent and Clear transortable and stable

aficl &4 cured thermally at 14OC for 22 minutes. Thermal

curing W@%ﬁ%&kﬁ&%%'@g ﬁ@é@%e%’ﬁ%éf@&‘o?%@% ﬂ@&%&%tsents
hlghg%loss cI glearco ts 10.1 to0 10.3 and C 1, which eX |b|te very

goo eveeiiinlé L e R S S LG R R e et %"iféﬁoat
as BrafiaislsTHER Seranehcrdsistoricerwem setdarinecdoyaine anssof-tige. 30

steel woolsatatehieski Abe sieel ool s plchdestvas sondueied Msing, a
harp[pé éﬁnbag%ord ance \Agtlholgtt 104 {eelggttfw&r%out Icﬁha 009 shaft
length: Brior to 1 e testt Anels wera Storé ]a rfom

ten?ﬁéP&&ﬁ@lﬁﬁr(M ffdufebihb %W@%ﬁ%ﬁ%%@ﬁr&bﬁé@%gﬁh@y
plywéisteekiutiohatite 35l faistened aljthecthised sidewusing T 8IaERR acid.

tap@u@%ﬁd&ﬂmﬁw\ﬁﬁ\%@ﬁ%ﬁg 6ght @&%ﬁt%ﬁ?ﬂ%qacigﬂﬁgﬁ Rerk %edded

weighted part of the hammer was qui out tipping and wit
PGy SRVt EACR ey e SHPRREH 4 (RaEiea kit b on
eackrtegt, 00 spokebdfavkranbafoftvesdieae xenutednpyriand. Biter each

of theredodivicuiab tests dhenstagnmachwdssenaced 2150 %H&ngtg)pamdes (N)

exposu (?e the teg%areenaslwere leaned ? %% e residues wool usin
a SOt CIoth The ate se RRadI§S ﬁn Wers & ﬁﬁﬁ?gglt}? IrS HHifidial
lig ﬁ{y&m{iwlggafb“@wg24 nm. Taking into account the influence of the surface

modification and of the hydrate shell, the particle size of the actual barium
sulphate nanoparticles was 20 nm.

Clearcoat materials 11 and C 2 were knifecoated onto glass panels and
cured thermally at 140°C for 22 minutes. Thermal curing was carried out using
forced-air ovens from Heraeus.

High-gloss, clear clearcoats 11 and C 2 were obtained which exhibited
very good levelling and were free from stress cracks and surface defects such as
craters. Their scratch resistance was determined by means of the steel wool
scratch test and by means of the relative elastic resilience (Fischerscope), which
correlates very well with the carwash resistance.

The results are likewise found in Table 7. They again underline the fact
that the use of surface-modified barjium sulphate nanoparticles (N) even in small
amounts leads to a significant increase in scratch resistance and carwash

resistance.



Rating Damage 1 none 10 2 slight 3 moderate 4 moderate to medium 5
severe 6 very severe 15 Evaluation took place immediately after the end
of the test. The results are likewise found in Table 6. Table 6: The
physical composition and scratch resistance of clearcoat materials and
clearcoats Lto3and C1F Ingredlentsﬁarts by weight in eiearcoat
material 10.1 10.2 10.3 C 1 Condensate (A) from 5555 Preparation
Example 9 1% strength by weight aqueous solution of surface-modified 0.5

0 75 0.5 TabRuMeApRaienanapasticasd o iienatt Ryvelaht salusion
|da L\)e in pra | -- +- Q.11 -- glycol Flow control agent

(By (a (5‘11S ag X H%r%?ro} §% Chemie) Steel wool scratch test
(rating) 22 15 a) banum sulphate nanopatrticles with a primary particle
sizejof 20 am, ﬁg,mg@gd with an addltlp(ﬂg mer ﬂlﬁ é ral
polybxyethylene ‘groups and carboxylate gro%i q\/l ol:1g (E&%% %E‘?rom
SKW) The results underline the high scratfp resistance Iclearcoats 10.1
to 16-3—tt-is-surprising-thatthe-high-serateh+esista £
evern Withdgapgted@-)$haall amounts of surfade-mod |f|ed barluﬁn sulphate
nanogarpeies (N Exafthke Srder of 0.1 % to 0.15% by weight, based on the

solids) d@xampled by Glearsoh@material using a stabilized barium sulphate
suspepsitRnatduaemparatye ExampleyG 2 -

barium sulphate nanoparticies

N

Flow control agent (Byk®301 0.6 0.6
from Byk Chemie)

Steel wool scratch test (rating) 5 2

Relative elastic resilience (%) 54.75 61.12




111: The preparation of clearcoat materials 11 and C 2 and also the
production of clearcoats 11 and C 2 Clearcoat materials 11 and C 2 were
prepared by mixing the constituents ifdicated in Table 7 and
homogenizing the resulting mixtures. The two clearcoat 10 materials were
transparent and clear, transportable and stable on storage. Clearcoat
materials 11 and C 2 were prepatddfbiMdchcentrating the 1% strength by
weight solution of the surface-modified barium sulphate nanopatrticles (N)
(cf. Table 1) under reduced pressure to give a 10% strength by weight
solUtidneAHEUBRIB w2 stetH tBNE ISH 7B (Riirine0. 5N aicetirsaid. and
COmSabéaggimwy Pavtiddysweigtti @ba@iﬁ%@ﬁgagamhwméo%mdave an
a8 y<IB g sult of this the concentrate
4l ;Lftzia% wa é%gasgfg @h %%lﬁrga%%ﬂ%:dﬁge%é% g#ém%r?’é% tﬁ%ﬁ % Wé@ 9F rBan the
St%mperaeﬂjere{ i ﬁ?@%‘%ﬂ%’ﬁmic volume of the surface-modified barium
sulphate nanoparticles (N) was determined by employing dynamic light
scaftenfga@erssratag brien SWiHairodgnardiog ddidiaih24 nhardaldnged in
thah@0secdune thecinftienasat the siwitacs paedifcationsandiof thehydrate

shell, the particle size of the actual barium sulphate nanoparticles was 20

nm3 Qt%@r@@t@maé%iﬁ&lim%Qr?ai’éeé%éﬂ}%ﬁé’%eeEQP%‘?%'QhSSrB?:‘Pe‘ﬁEad in

thANH &C thermally at 140C for 22 minutes. Thermal curing was carr
plr}g SslngsqﬁlglE %grrgc?:oend-'g%r’%\t/%rn? FEMGRT LT, FAGINGIASS Bridrgiahieasione
anPRIgR TR were obtained which exhibited very good levelling and were
free from stress cracks and surface defects such as craters. Their scratch
resfstlreq i eretedrinedhysoipaas of dbe olegliwenkiscratehdestansky in
thahrBeans LRtV glasfigdmslings {Fissherscqnel which 39
Eea%grelates v rB w[gl with theﬁéarwashﬁgéqsﬁsﬁﬁﬁgg.r ﬁgqﬁees?uﬁ\?;og?e ?M@M@’ at

i "$ngl '5gain indhfaAETaRt inratiiecusbetohonate o at

leagt tpue carrititaiharium(shilphate nanopartieles (N) even in small
amounts leads to a significant increase in scratch resistance and carwash

resist@negg B drabiel 7bFhenphysipltempesiiamane scealsh resistange 5

chabeleamant, matenals, ats, 1.1 and C 2 Ingredients, Parts by
weight in (?Igarcoat ma eggﬁ%%%@ %’Hgétﬂgé ea(gsr}?g%@a%of the formula (1)
or saltthereof having a carbon chain R and n substituents [A(QC)OH]

R-[A(O)OH]. ()

in which R is an organic radical which has hydrophobic and/or hydrophilic
moieties, R being a iow molecular mass, oligomeric or polymeric, optionally
branched and/or cyclic carbon chain which optionally contains oxygen, nitrogen,
phosphorus or sulphur heteroatoms, and/or being substituted by radicals which
are attached via oxygen, nitrogen, phosphorus or sulphur to the radical R, and

A being C, P(OH), OP(OH), S(O) or 0S(0),
and n being 1 to 10 000, preferably 1 to 5.

6. Deagglomerated barium sulphate according to any one of Claims 1 to 5,



Preparation Example 9 10% strength by weight aqueous solution of
surface-modified 0.5 -- barium sulphate nanoparticles (N)a, Flow control
agent (Byk(r)301 0.6 0.6 from Byk GHemie) Steel wool scratch test
(rating) 5 2 Relative elastic resilience (%) 54.75 61,12 38 CLAIMS 1.
hDea lomerated barium sulphate containing a dispersant and comprising
har %%‘/ZS rfi%léE%ﬁE@n dostalirelrRaiRRikiby iFhbitraniavecish having at
leapidregeativexyials prayphandterited ivtieah ydecsyistadizatian anbibiobhate,

anangkifips disprisaphara diffeseniGempannds.2y D&ag%or%‘f)rt'ﬂatﬁgll?ar]jw%oxym

Suggm&%tg &c%%rsdiﬂg ﬂtio CICalli 1, characterized in that 90% of the
secondary%am?m su?p?wa € particles are smaller than 2 pm. 3.

De?glglomerated barium sulphate according to Claim 1, characterized in
thaf thE AREIMSZEH RiBILE MRS RIS dthBRIAYS areptarleadtin
thagnéheaniopiergrotiphaks Reaggtomengtedbaidtmass|pivite @CCOrSHag tdith the

suffdaim Scharactesizedin BabIRANIQNISGILR Ofégﬁoswgqpizagk%sphate,

h(ijnhig(i)tofgtis %t least one sylphate, at least one sulphonate, at [east two
P OGS, AP PSSP PitoSHIRIfR B3k 98448 18 Witboxylate group(s).
5. Deagglomerated barium sulphate according to Claim 1, 2, or 3,

chér deEasaere Riache twRaiiphabh arRREIIs @ SEipdurtakitterized in
thaﬁoﬂmtﬁs(;b)amasaltaﬁid@mftha\magma@bﬁheﬁbaﬁaﬁcﬂﬁﬁ_ RiguRSHHRNS which
prafdOHLEUMRAEL A dndich R is;an % i Lagical nggfr]tn)as%aticaliy,
teg%dgc})"}:hrobég and/or h dtr_ophlllc moieties, R being a low molecular mass,
SeOgOnerHR AP SeRsere 'SB{iﬁﬁgﬁﬁlsWé?ﬂ'}Wed and/or cyclic carbon chain
which optionally contains oxygen, nitrogen, phosphorus or sulphur
heterogRHa BRME Ay Supdmhaee ayceadioalsonBialm Srecatietiedasd in
thabxygedis péregenh phaspboxym ey, Sr:tHsbyné@et,hsrr@&@%ln&é}r&s@rhﬁpaogate,
sulBREYED DRI Q) HO QU ERANDRL LIS 19200, RIGIETBRY L0
. 6. Deargglomerated' arium sulphate according to any one o <2
SUI&S’I%’C’G surface and which have one or more organic radicals R which have

hydrophobic and/or hydrophilic moisties.

10. Deagglomerated barium sulphate according to Claim 9, characterized
in that R1 is a low molecular mass, oligomeric or potymeric, optionally branched
and/or cyclic carbon chain which optionally contains oxygen, nitrogen,
phosphorus or sulphur heteroatoms and/or is substituted by radicals which are
attached via oxygen, nitrogen, phosphorus or sulphur to the radical R and the
carbon chain is optionally substituted by hydrophilic or hydrophobic radicals.

11. Deagglomerated barium sulphate according to Claim 9, characterized
in that the dispersarnt is a phosphoric diester having a polyether group and a
C8-C10 atkeny! group as moieties.

12. Deagglomerated barium sulphate according to Claims 9 to 11,
characterized in that the dispersant has groups for coupling to or into polymers.

13. Deagglomerated barium sulphate according to Claim 12,



39 characterized in that the crystallization inhibitor is a carboxylic acid
having at least two carboxylate groups and at least one hydroxyl group,
an alkyl sulphate, an alkylbenzenesulphonate, a polyacrylic acid or an
optionally hydroxy- substituted diphosphonic acid. 7. Deagglomerated

cnbAlmsuinnaje pecording io A 4 dnaracterized i that e dispersant
as anionic groups which are able 1o interact with't sUHade ot thé
a PRIMOIAsWIRALES prepstiBigE ISR ISNESpHutEN PRoBpRGHtegroups or
ambigphpspbenaiedsuphatearsulibpatergroeps Bidreagglormeraedthasiinre
exl%qm@tg B(BMIQQZ%CIaim 1, characte_rized in that the_ dispersant
endows the barium sulphate particles with a surface which prevents

reagglomeration and/qr,inhibits agglomeration electraostatically, stericall

o LAt B SR, S s T PTG e A LS Ao
in Hedlobn it erant &1ach ariredhive dipumisas ths idisieerdanbhdsoxyl groups or
armeashgrsylaée, phosphate, phosphonate, bisphosphonate, sulphate or

sulphonate groups which are able to interact with the barium sulphate

SUHCH aRgh iR 18U S, aRE AT STRFR A SRR FRticRlsdRE RN RAVE e rized
, drophqgbic and/or ha/dro%?%lc moieties. 10. eaﬁglomerated,barlum
i e ROt BB AP B D FOE o8 T ARl
coyndng, toligfoimeriotrgpolyiteriesioptionally branched and/or cyclic carbon

chain which optionally contains oxygen, nitrogen, phosphorus or sulphur
hetssoBtarggland/artigisubstititied 41y radieatsowdnich=e attached viaulphate

acOXYIRD: IR, P%‘,O%Wé%‘d?e%"zétf'Hﬁuwg.tthn%%?gii% %&. Fndgthe Ié@)ﬁeqﬂer

chainis optionally substituted by hydrophilic or rophobic radica
POl GGIOMTETattl BB HHtE D ORI Yo ©laifico PARGTRGErFIOY PR DY
hydhattherdigpersant is a phosphoric diester having a polyether group and a

C6-C10 alkenyl group as moieties. 12. Deagglomerated barium sulphate

acagrding g ctasna&dtodekiuehasagiaezed dadbatithe dispersandm@sof the

r far.coupli ri L3, rate ium
P e e e R el iy e
disRRANrélenEe FagRSiTh diiof StedRANY NN & BEpmeR iticIPrdphate in an
amswipstittitech bip pdlaedsobys waight agdry geokyb grewupshor oanbimdugrospiphate,
. It o i t i¢ - I -

o gONes SiPRY. R DB PIRB I Seogt s,
paqéyﬁfdpaafbﬁg}eodmt of 1% 1o 50% by weight in each case.

18. Deagglomerated barium sulphate according to any one of the
preceding claims, characterized in that it is obtained

a) by wet-grinding a barium sulphate precipitated using a crystallization
inhibitor, the wet grinding taking place in the presence of the dispersant,
with the proviso that crystallization inhibitor and dispersant are different
compounds, or

b) by precipitating barium sulphate in the presence of a crystailization inhibitor
and of a dispersant which prevents reagglomeration and/or inhibits
agglomeration electrostatically, sterically, or both electrostatically and

sterically.

19. Deagglomerated barium suiphate according to Claim 1,



in that the dispersant has polyether groups substituted by hydroxyl groups
or amino groups. 15. Deagglomerated barium sulphate according to

Claim 14, characterized in that the Fﬂ/droxyl groups and amino groups
function as reactive groups for coupling to or into polyepoxide resins. 16.
Deagglomerated, . additionally deagglomerable barium sulphate. according .
o B T St h (g ™ an orghi
ligwidlytarBiyidie fhivales QussatgrtaditHidamy 68 heyrapetien ghoupiasiics
préwitroxyligropsckéidbeagatesiesatadrbatiubm sulphadeiaceerdngtd grsent,

pré%eﬁaem%sa%reggﬁmgg%@rb%h@m%%%e,degpgr}ﬁﬁpg8&%%'&%@“0”

inhibitor and the dispersant are each prese € deagglomerated
barj ulphate in an ;amount of up to 2 parts by weight per part by _
We%%TD(%%%Q%%%aTSHatB? rb%@fersa@@/qabeto”i p b@%igﬁf p8r pArtHssOn
acopsHRg &9 BaAlM SuIpharteciaripedtioulagtinf & riermtiofthe/s tsBo%idy in an
amyeighifin eachcase 018 bheaggiemerated barium sulphate according to

any one of the preceding claims, characterized in that it is obtained a) by

weggrineings g Aarim sy iphassresiaedusing hcivsgligaiofied barium

inhibitor, the wet grinding taking place in the presence of the dispersant,
SR BIOURY Plat B ARATIRFASRO AR Sl LA dreeaErarp oy
enggrhitaingst ¢» BY by precipitating barium sulphate in the presence of a

crystallization inhibitor and of a dispersant which prevents

reatfy|ometatio lanskasdrh it agglonesationalestiostagnatly, sieseaty, to

Cté?ﬁqbﬂt@%%@ﬁ%i?ﬁ“}’h%?d sterically. 19. Deagglomerated barium

sulphate according to Claim 1, 41 characterized in that it is in the form of

a) a suspe §iocp in Wateré ip R\ntorganjc liquid, in a meia?éurie of.watefr and _
ofganic lidjtird, 51 a8 a Stdpeitsion’ih%h PIRETRA pREHHIR Gt BEM G posSibieT '
despea'ernetalsitlzaiy aektivred Yodsie prisémg, prsferablypheiddispersant and
Eaﬁi@m@ﬂﬁr@@@@h}’é@@ﬂ@@r%ﬁﬁﬁﬁﬂﬂi@ aeelsrastdrizty EP@@?;%emwamﬁlhate

' ' ofas ion. according to Claim 19,
o A T R ot of 0,156

by U tQ 70%5) weight. 21. Dry powder whjch can ?e redispersed to form
) GBRYBAURIRIF AR & BB, BBLIRRABY Bhyind AesbeRorierRigied in
bérumr ssgplsateagcorditnylicaéing inhibitor and a dispersant which prevents

reagglomeration and/or inhibits agglomeration, and is optionally dried.

23. Process according o Claim 22, characterized in that barium sulphate
with a primary particle size < 0.5 ym is precipitated or used and the barium
sulphate is optionally deagglomerated until 90% of the secondary particles are

<1 um.

24, Process according to Claim 22 or 23, characterized in that the
deagglomerated barium sulphate is dried and/or processed, optionaily with



one of Claims 1 to 20. 22. Process for preparing deagglomerated barium

sulphate according to Claim 1, characterized in that a) precipitated

barium sulphate having a primary péﬁicle size of <0.5 pmis

deagglomerated and optionally dried in the presence of a dispersant and
ad\(/yi?ter or an or?a ic I(iﬁsu{d or a mixture tpere f, startinif%; from barium _

SUISRaRE TSRSt AE Y A the BeUREE of H iy LR TAXEH S RIbRBI ofppive 2
supagitsiPsulshiste savieina pratarypaaitiesinefly OvBtpretrEtipitateganic
ligindthe presence of a crystallization inhibitor and a dispersant which

prevents reagglomeration and/or inhibits agglomeration, and is optionally

drieds 23, Bjracess acearding Lo Clajm 22 characterized in that bary dmgrr]iéing

sulphate with a primary particle size' < 0.5 pm is precipitated or use
deqaoloa ’f@gufrﬁﬁafa RUGHIRIRAGLAELDg I ShRsPAR et STAS0F tRe? T

secondary particles are <1 pm. 24. Process according to Claim 22 or 23,

chatacksiz e iNenaetneetatigh baistatesiirin agipprdieds @riedhanener of
Clproseisaed; dptipradlyomithpdas tagditien-amneemesal of water, an organic

liquid or a mixture of both, to give a suspension which contains water or

an oplieRAIWaIKI-GRIHAUINRE USARIGsiHgUEk 23 BIASIAR PTEINEM sulphate

referahly for resin systems, ¢ Ising deagglomerated barium sulphate
aCa%’E:ddP&Eg 8%89%8%‘2‘?&‘%5"?@ 21. 26. Use of deagglomerated

barium sulphate according to any one of Claims 1 to 21 for producing

pladficS HiRP KdReSiDastionsprasivdsiif abiRAT <y eompRRIAFONStituent (A)
seldesmh | oroverdted bar:mpnmﬂpmmg.amtwmnmmmmnm@ésclaimg@mé@iéland
po%&wwﬁqg&meesgmﬁ%gggwm%deeéﬁi%e SHERRIR CORSHRRL (Bany

sel ﬁed from the1group consisting of low molecular mass, oligomeric an
Oﬂﬁcﬂg 8/[8%4hdlinds and deagglomerated barium sulphate according to

any, one of Clﬁtim% éL Gt% 1.,29. As ar%én%etremvg%ate barium sulphate with

§ aninter g, bariunt sulph an average primary .parti
an average primary particle size < hm and Wl?h crys{aﬁlzeﬁlon |n¥1|BﬁotrC[e

sizp coRsorated By tB cipitsiadizatien drdbiliztiorr iehiiRer beirrg selbvied. the
cryEQMiRAXAIIRitUlerhgatrxylg arith qqmmy%sﬂmé@hmage acid
com&%md% h%}/]in% an a k%or\%mge e radical with a chain length of 1 to
OB BorPAESRIS T AEDUHIPRITER O8N RISt AitryGen mae! anih @
chain leagthorfel darosgfioacidros. plroyphodic woith reatitatsaijedsamirioogerdsiom
an@WPBEE: one carboxylic acid or phosphonic acid radicals, polyamino acids, sulphur-
substituted carboxylic acids having 1 to 20 carbon atoms and 1 or more carboxyiic acid

radicals or mixtures thereof.

30. barium sulphate according to Claim 29, characterized by a particle



substituted carboxylic acids having 1 to 20 carbon atoms and 1 or more
carboxylic acid radicals or mixtures thereof. 30. barium sulphate
according to Claim 29, characterized by a patrticle -43 size of <30 nm, in
particular < 20 nm, with very particular preference <10mn. 31. barium
sulphate according to Claim 29, characterized by a BET surface area of
at least 30 m2/g, preferably at least 4O'r‘r11§fg, in particular at 5 least 45
m2/g and very particularly at least 50 m2/g. 32. barium sulphate according

to Claimsi2910 3., Ghayacierized by, m:ogp%a‘t/igg{ t% l%rgucfgitatio of citric

_ acid<alsocirl¥§_tallization inhibitor. P preference

31. barium sulphate according to Claim 29, characterized by a BET
surface area of at least 30 m2/g, preferably at least 40 m2/ g, in particular at
least 45 1n2/g and very particularly at least 50 mz/g.

32. barium sulphate according to Claims 29 to 31, characterized by

incorporation by precipitation of citric acid as crystallization inhibitor.



