-1 Deaggl onerated barium sul phate The present
invention relates to deaggl onerated barium sul phate,
toits preparation, to a plastics prem x conprising
barium sul phate, to the use of the deaggl onerat ed
bari um sul phate in plastics, pl astics produced
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The examples use either uncoated barium sulphate or particles coated W1th
sodium citrate folIowmg 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



The deaggl onerated bari um sul phate of the invention,

W th an average (primary) particle size < 0.5 gm
conprises a crystallization inhibitor and a 5

di spersant. Preferred deaggl onerated barium sul phate

has an average (primary) partigle size of < 0.1 gm

in particular < 0.08 gm(i.e. 80 nm, with very

particul ar preference < 0.05 gm (i. e. 50 nm, nore
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35 secondary particles are smaller than 130 nm, with particular preference smaller

than 100 nm, with very particular preference smaller than 80 nm; more



those determ ned by XRD or |aser diffraction nethods.
5 Preferred crystallization inhibitors have at | east
one anionic group. The anionic group of the
crystallization inhibitor is preferably at |east one
sul phate, at |east one sul phonate, at |east two
phosphate, at |east two phosphdhate or at least two
carboxyl ate group(s). Crystallization inhibitors
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30  likewise new and as an mtermedlate is provided by the invention. The
intermediate preferably has a BET surface area of at least 30 m2/g, in particular
at least 40 m%/g, more preferably of at least 45 m?/g and with very particular
preference of at least 50 m2/g.

Useful crystallization inhibitors of this kind include hydroxy-substituted

35  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,



acid and polyacrylate as crystallization inhibitor.

Al so extrenely useful are phosphonic acid conpounds
having an alkyl (or 5 alkylene) radical with a chain
length of I to 10 carbon atonms. Useful compounds in
this context are those having ope, two or nore
phosphoni ¢ acid radicals. They "may additionally be
substituted by hydroxyl groups. Highly useful exanples
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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
35  form of an alkali metal hydroxide solution.
The deagglomerated barium sulphate of the invention comprises not only



during the actual precipitation. As will be described
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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




Preferably RL is a | ow nol ecul ar mass, oligoneric or
pol yneric, optionally branched and/or cyclic carbon
chain which optionally contains oxygen, nitrogen, 5
phosphorus or sul phur heteroatons and/or is
substituted by radicals which gre attached via oxygen,
ni trogen, phosphorus or sulphurto the radical Rl and
the carbon chain is optlonally substltuted by

Qﬁg; all };dilﬁétgr EE;%’D s mﬁ}:ﬁ at%aﬁ 8nea?r m%leo);gqrﬁcn{%dmaﬁ R1 which
gr oupsve ®chn y ¢ grodeiigs. have 3 to 50,
prefer abi’)’efgfaltjl RA0s a_};ﬂg Bﬁ)lrhlkc'ufag lBks, D11k Qngpoelymeric optionally

alkyleneoxy ups neoxy roups
pr ef braaph Oé@ifelu: qﬂfb%ﬂhﬁ@w histheitianalhe Fantaing opgen, nitrogen,

et h}ﬂl E@ﬁ&&’ or ﬁllﬂﬁr%@@ﬂjé%mmmth@ﬂﬁﬁﬂfme@ﬂﬁr radlcals whlch are

v L RETRORE Hig Y o BipBER SBOARE BN AR GRBER. g} e

couptarben tlmiois dpnbmllycﬂu}asmmsd b¥ hgdrephitiy ob hycﬂ;*ophmso radicals.

0 Y Bl gole Ao RBHEnd Bl Sait A 1 alfégm;ﬁ@llzek Ty Preforred
" The--pelpeiper gmumal@sfc BmS%ayefatabbf Ib@ s HupstiGiarcht | ng
AP OULTkyIRRY Sy Rbus O PR ARG enddRty ?ﬁﬁiﬁ@ he (Rbfemhbl) @Pe%feﬂfﬁ’&m the

whi ch renders tp)g surface of bari'um . sul e)

hy dr SiSHBSPRSIStG Smeew, Sy SRESph BT oRY enee S butyleneoxy
derlg@mpyes in which one 20 oxygen atom of the P(C»
group is bst.i.t ut ed

r adi cal %1]5? 1§d bﬁfIPWQSFP @é)ﬁieéflg% )69%1§r1ls_§:(56)cﬁs rsarﬁt which
subshastgrows foyccupling feetrtinto potywmas. lemse et by piesps wblcbibeing

13XY9 u?ﬁ-f?s!"?: 1 gghe%l@l %Pgll%ssbe%%s@ﬁ do réltcﬁwgro%g Br

the rlun1su te sur persa %
for Nkarmsows. %ﬁ@gm@mst@ne%qy Sthbs/gTREpSavhish bring about
pol y }]'gﬁ:l}:ﬁ g{}@g@ and a C6-C10 al kenyl group 715
nmoi eti'es, Phosphorig. esters er st er
ST de. chabREXSnbR ohe disperpet by sedehs thsptite e GRlE
sal tsulp bhmlid Iliyc?ﬁﬂfmbidiefdp&iskmkd by ghosphaiitiscié derivatises in which one
Y
e R ot g PE S, BRI AREE By o CRENalRy or sy
nol eradicak andesRirtheropykgmaton antherﬂ’@)@n@@ @@@@é@éw@f a polyether
pig ﬁﬂ&mﬁf fal fﬁ!rﬁl%(p ac?di@ Qx%%n Qloﬁp&“ 1R¥ H@) éi%g% 1sgd;ble%3 iRRERL with

aC| ic esters o ai n al cohol's,” Suc
pibe preaEn splp k@&@ %?e further highly useful types

of d is p eTlseAdifersaft @y be)Tosexamiply, @ phasphbgc d&@t@ﬁhzﬁhﬂlg/a

R e e G A a0 SR PR B Bl PRSP gsters with
Wi t i’polyd‘ahaerépoi}feaieemdé clidires snel auDisperdbpk®{ B, pbasphptiesster salts

substid E@g%ﬁgﬂﬁﬁyﬁgﬂﬁféggﬁ%&%é’éw@@ﬁ’ 9&291 substances
ani g ocoudy: pased] @reexamlw ReHecyhas (pss

pr esc%ﬁiblyﬂﬂr@%tﬁ oS b&s@@iﬂg&b@ﬁ@t&taﬁﬂi Qud?;yas ]713perbyk®190 or
W g atas phbne chEs Alepbols ek ﬁ“b“ hast] 40, ard e
o e sinates phlbpchel aleonols Suh A Ripaioias are further
hy drigghliy hsefuk§fles dafispersasts) phate of this kind, of the
I nventi o yarium 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,
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



exhi bits no propensity to reagglonerate. In the course
of the application there may even be further
deaggl onerati on. The pol ar groups, especially hydroxyl
5 groups and am no groups, represent reactive groups
whi ch are suitable for coupling on or into epoxy
resins in particular. EspecialPE'good properties are
exhi bi ted by a barlun1sulphate coat ed MAth a
di sp ant
- por y R0 prlss 7 B s it Bibelidh begiumrsinpate egtices ar

gr ougsemnldy hydropiifsized. Barinay suipbamtdf nies kindwbf thb ieation,

st er Laabity, ogé}hé%'xsuf %@f&%@érg%&é‘ # 2 chl?IIsQ Sf' 'chgr g@?caatl?r} 9161'3

A very pre I'spéersants ar
pol y&ay smwb%ﬁléfhersdﬂ@gglpm@ta@an Tf@rnwmmpsmpm@ly hydroxyl

E?' %’%ﬁﬂﬁé’ a:ﬁlr&‘ﬁ% gmupa,yr@ls@m r&éﬂb@ouﬁ%ﬂn%%hﬁﬁlﬁ& for

ki nd, havin a Cr i bitor and
e BHPISRGA EHES BN PRS P ERLIcHEs LipeH O aAdproRrics are
pr evehiitsited g g apiar :ailp}mte @h&ﬂm&i 4 fisper&mip @bichl Hay a@nultiplicity

abou s PR EIRI Bt BBl RArEd BEREY o pes
“ver yﬁmhcréupﬁlthqﬁy mhtarfeﬂescaﬁm(buﬁwnwansﬁes besegpiykdlier groups,
1par tA% r%ﬁ%@ gﬂﬁ%r& ﬁls%rs%ﬁg.l:n% Q@Elie? Bofgég&n%’ﬁ&%s substituted

_nost , S|nce t are'r

red|t§3§’é1p§1|l3b1’% erpgw ethsT grRps B By 1greumsi on

pr oper t iEgium §i@phatxaMBistkind, Hi@\)ring Qﬁrﬁﬁﬂ gﬂﬁﬁhmﬁ@i&&%d one of
and do . not tend to

rea nt.o nmer
o adf Bt uEE Rret R it v e b repeeiersiion stesically,
d eagagpmac}lyaﬁ dxspersant substimedrbyepotdr grdups apfibsceibéd above) s the

19ne %g@m&% ﬂgﬁ% c%ﬁgﬂgkso{é?? ?ﬁé gﬁ%@%ﬁ&%&g&d dBmprises
| S |Sﬁcqnld@ryfmrtm1@ﬂfwlapsg dspienof egglomenaiiereis low at mosththese
f or Hagfcld, §ﬂ§e0cﬁe§m%@emyé}&h% b%a'vir%‘%?'}( g&mﬂa !he&wn

liquid beln% | e optlona otoc
Pr e PEPREEIFS 6 AOEFHAEDIS: (iFYFen Be eamoned geaéﬂaewt(anolwers and do

i Sormwt&adl de@ﬂs fasag(glume@ubﬂ e ohdesd VerindergoufiRéol s or
cyclopentanone or

gnes cet gne
ﬁ ?gggqlﬂv tﬁ‘écmﬁf’fp?ﬁtﬁ applicglion.i a1 - boi | i ng- poi nt
spl rit, Imomk m&adlmem thhdeagglonterated camitetichasiuauniiptate is in dry

gld ?n‘i‘(iﬁéld Rh lfﬁljﬁﬁ:lr @r%ﬁao@ﬁneﬂjt i 3eH86Y tolgmmé latsh) eﬁglgn ﬂ?%a@? or in the

e suspenS|on

bar ifQ;m Ofsqﬂ%laﬁatswm 1 ap OESABIS 1%ucb1ﬂ@r%myc 1ﬁmdrbeamblﬂ of
0. ﬁi’sﬂgg I@%%itg)t%fg@h%er Pfé%‘é}reﬂ%rg&g: qu&s/ ﬁr%%lc%ﬁo’fk B¥ch as
dea&ﬁp’i?ﬁ’ﬂ%‘?lé’tr é‘HXWﬁs.tﬁ%?‘\é@EMlghﬁ%f hf’ﬁérlﬂ‘i@@]ﬁ Ketenes ych as
- par h¢e¢mﬂeacycﬂopehﬁanoﬁ¢161pﬁﬂhyDa1hyl e:&me | riphtha\ui prcidll-baﬂmg-pomt
aqueai [ .CO
o P, a8 Bl DSy Rich 35 i RT bl &R
whepkthplptegna be aCbmaf:da rWiishin thesusperisioneghe teeggtoyanated barium

|
Vol WiBhdhiAhL ﬁe%ggﬁ R MoRE o0 101 ta%%%e%e@ Such as

3ar 9110/U'10a?r(5'\2’ by “@Eﬂb@ a1 hé tﬁﬁo?/@a’s‘?’géﬁ o?-ég@grg]egﬁ ISy one,

- of the 7m mgglogfe@at@@bﬁaﬁ@ kulpRde abmy @mnﬁo&m{%ﬁmm its
sultahle.nodifiers are or c -aci ds,

especi al-l gKP
or ot EPSIIY Sheplly MR Gn NGO PN B RESTSSREER | y
ac etnpdifies which intheecdigepropatied Thhadditional 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 one, especially one, of the anionic groups described above.




suspensi ons of the deaggl onerated barium sul phat e,
especi al | y agueous suspensi ons which contain organic
acid, are particularly stable towards 5 sedi nmentati on.
Al'so an inventive product is bariumsul phate with an
average primary particle size & 50 min, preferably <
20 nm which is in substantially agglonerate free
forn1 and in which the average secondary particle size

av er Eg(r ef i ﬁg%(}}teﬁgﬁ feLB é{égqq‘}‘ﬁgg?i g[{ﬁ%{?e(i{rﬁ%lg% 1’??1@% %referably
pr ov acktic aaldramdb:emplothc vaidj epesallyhdcetic agié dt himebeen found that

deag ?\Ls@ (%F%h éa leﬁlléla%&q;aﬁuﬁlf s éﬁlggel g @Ltahf ?%I%COUS

avai varl ant enV| S eclip
bar i awgfaﬁl%aﬁéch Pprltan@ OpfeBiCANt a@fpa-ﬁs@“éﬁﬂf%@lffﬁﬂft 102\@rdSon

ihi Bédilﬁﬁmaﬂﬁ-l t hen carryl ng out a deaggl omer ati on.
| or.neration jis .carried. out in the presence

Thi s
of o df SAUPERverRe PuS S Birtiry Sk WEh P GxBess Primry
pr ecpapiitiatsizeg Hbrnyyreferdbhih €28 niny) whiteh is i sesmatialtf ag@lomerate~

cr y.sfr@% i"drﬁlaallx&)fﬁ \Jvlﬂglﬁ gfe a ér g@&-ﬁg?cgﬁ'% Q%E@%zg 1;- Hl%refféljé Yot more

variant 1S’ now el uci date

sul ptan 80Yegrpatecihpn themseragypimplyartickesinods s u c h as

1y react TRGinvAR{dn b Al ﬁﬂ%e%f@&[dn%ﬁ)ﬂﬂhﬁl&é% wi th
al kal,i net al g&Jphate or S@%{E uric_acid 20 In the
cour deaegomert Blphats ofherinvertinn avedallpp) oyed in

whi ch prTiefit palat @ive@g@g;ﬁeélplmg bahtdﬁ sulifafelif ﬁfa:q&ésence of
i ndi cat eduabo €. lb ourse.o tat

addi § P SRR Do AR RRLF R e depBHPRPROS

ex anqlﬂagglonbmmg it trosed @iy i pgqurésemb dfra AMPefsbh02157, or

h f
B AR LR e
pr ec?if exttellizatpngakibiion avd|ashsesants dewat ered i f

geSI red T ﬁr_bi_ﬁvd@féﬁit 1§P§ﬁ%ﬂ&1db!’tedqﬁ@1ﬁ%ré geﬁaﬂe state of a
ry pO I.S, I S 0 awe we e i on.
T T oAt DB i Poesi ek 19 VB e B LD 6 Py pdting
an aaciahodhléride @Xﬁﬂmhélydﬂaxﬁiedﬁlﬂgﬂkﬂﬁﬁfeaﬂ Sllﬂphaw\bt ﬁﬂphuns: acid.
ﬁlagr:félqﬂe c?ctﬁ%se o(P’thlg é&'&é)lt%*lo m%‘gl%cels %rlg mgl!?{ldyet.?ﬁlg th'{c% pEimary
d| S rarticiestaze ﬁamsd etrthe floeriehd mdicahdabova in the cpurss pHihe,
for I (
i atﬁ%&@% idrdét:i&s H&eenéﬁo%%lﬂ?gﬁlc}?fnﬂﬂ;fcﬁﬁélggﬁe@n cI:)Qamples
cry eHg thoseas s aneci e 1 Whr0 145 31 o %feeqr%eaﬁpnwnu@mds of
t he thafRmulbN®) whicl b4 4 ¢ s';thml@ahdnnm;xbitbmffe@f e ﬁyrecgmated
It ISBJIélfied Iafpélfi%ég Elgwuﬁgrfeeﬂ 9 q%ﬁ?e%@r itiie o éven o the state of a
deaglyy poredat This is fellowedby dea(j@gghﬂremtlonn'fhe Yquid chosen may be
re |
oo shrtinf U8 5 RS BPBLAIE 11 bl Gbracion, which
dis p%?»@aﬂi qutviar %X@n@ﬂ%mm@ millg tb@n ta;iewgqmwhe pfessgpe of a

The gigeishst THe RFerRARCRIVE BeerfigR &iﬁle@hH@JeaIt'lQﬁos@ibfe for
arriéd out until the

|
3QeafEPBHE: QHUSHAD AR Bégﬁsf?@aﬂ%gb ﬁaé cga&wwp%%@ this
i s paefthe adybtlliation dibitot indithe tlispéd@mtdmag@l thereanad. Qe

bar ic%ﬁ%aaggglﬁﬁﬁ{orteﬁgctlig 1\.1/t(1%lnzted bt the%%ufcég %991% pr<¥01p1tat10n 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
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- 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  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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condensation:
30  -Si-OH + HO-Si- — -8i-O-8i-+ H,O
-Si-OH + R'0-8i- — -8i-0-Si- + R'OH,
“where R' can be an alky! 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
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 thermally and/or with actinic radiation. Examples of suitable reactive
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(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)
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non-cyclic, preferably non-cyclic, alkyl, alkenyl and alkynyl groups, especially
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-

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, trimethylene or
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In the general fozmula I 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;
m  is an integer from 1 to 3, preferably 3, and
n is 0 or 1 or 2, preferably O 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 III:
35 R!-X- (1D),
where the variables have the following definition:
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group (G1) or at least 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) is linked to the main chain via one divalent
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Gf__:niosil® XL 34 and Geniosil® XL 36 by Wacker.
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prov1ded 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

35  dimethylglyoxime or compounds containing carbonyl groups in positions 1 and
3, such as acetylacetone or ethyl acetoacetate. For further details refer to Rompp
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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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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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commercial product with such a composition is Epilox M730® resin.

Examples of highly suitable hardeners include 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%



to 25% by wei ght, of 1,2-cycl ohexanedi am ne (al so as
an isoner mxture) and 0%to 50% by wei ght,
preferably 10%to 25% by wei ght, of 2-piperazin-|-

yl et hyl am ne. One commercial product wth such a
conposition is Epilox M88(r). 2 The cured epoxy
resins may conprise further t)?&l cal constituents such
as, for exanple, curing accelerants or pignments.
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preferably 0.1% to 50% by weight. Dispersant is present preferably in an amount
of 0.5% to 50% by weight.
The composite material can be used as a construction material, for example
35  in watercraft construction, in wind turbines, for pipe construction, for containers,
in aircraft construction and in vehicle construction. |
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of a Dosimat automatic metering device.

b)  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 of the sulphuric acid solution.
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erc.
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Merck
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Example 2:

Preparation of deagglomerated barium sulphate

The barium sulphate prepared in Example 1 and containing citric acid as
crystallization inhibitor was dried and subjected to wet grinding in a bead mill

5. 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 forther dispersant that was used was a phosphoric ester having one free

hydroxy! group.

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 of processing.

15  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:

20 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,4 formed (= 4.67 g).

A 600 ml high glass beaker was charged with 5¢ ml of a 0.4 M BaCl,

25 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 Ultraturrax 50 ml of a 0.4 M

Na»S0y4 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;SO4) were
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7g~et wk- gbarium sulphate, obtained in deagglomerated form, possessed
5  aprimary parucle size of approximately 10 to 20 nm; the secondary particle size
was situated within the same range, and so the sulphate could be regarded as
largely free of agglomerates. It was useful as a filler for the preparation of
curable compositions and for epoxy resins. '
.....3.2. Preparation of deagglomerated barium sulphate on-the pilot plant scale
10 A 301 vessel was charged with 5! of a 0.4 M BaCl, éolution. 780 g of the
- Melpers product were added with stirring (50%, based on maximum amount of
~ BaSO, formed: 467 g). To this solution there were added 20 I of demineralized
" water, Operated within the vessel was an Ultraturrax,"in whose vortex region 5 1
of a 0.4 M NazSO, solution were added via a stainless steel pipe, using a
15 peristaltic pump. The Na;SOy4 solution had been admixed with citric acid
~ beforehand (233 g/5 1 NaxSO; = 50% citric acid, based on maximum amount of
BaS0, 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 1-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.
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ex pediiriteieidsds crystallization inhibitor, with precipitation of barium sulphate. The
15  precipitated barium sulphate was dried and suspended in isopropanol, a polyether

polycarboxylate substituted terminally on the polyether groups by hydroxyl
groups (Melpers®0030) was added as dispersant and the sulphate was
deagglomerated in a bead mill. The isopropanol was removed by evaporation.
. The barium sulphate 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 different

crystallization inhibitor

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 barium sulphate of the invention in the preparation of
epoxy resin
35 Deagglomerated barium sulphate, prepared as described in Example 6.2.
using citrate and the hydroxyl-substituted, Melpers-type polyether carboxylate,
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thickness of 4 mm.
8.  Curing (with supply of heat where appropriate)
. Demoulding
35  10. Heat treatment of the test sheet (12 h at 80°C). The samples were sawn to
~ size and investigated.



Preparation of a stabilized suspension containing 16%
by wei ght barium sul phate An approximtely 1%
aqueous suspension (colloidal solution) of the 30
deaggl oner at ed bari um sul phate prepared i n accordance
with Exanple 3.2 was first adjusted to a pH of 6
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determination of elasticity modulus
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Exanpl e 7: Preparation of the prem x containing the
deaggl onerat ed bari um sul phate
di spersed form 30 The deaggl oner at ed bari um sul phate

prepared according to Exanple 6. 2.
Deaggl oner ati on

t he hardener.

Application of the bariumsulp

t he preparation of

in chemcally

was suspended in

S observed. Ex ple 8:
te of the invention in
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- using -

bari um surl phat e preared A4S descrl bed in Exanple 6. 2.
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Table 4: Test results, bending test
Flexural

trength .

G Y VI o 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
BaS04 (1870/V71a-ZTS)
dispersed mechanically
EPILOX M730/M888 with 20% 4 3090 99.81

BaS0, (1870/V71a-ZTS)
dispersed chemically




treafrt

injected. 6. After the dissolver drive had been
swtched off, a waiting tine of at |east 2 m nutes was
observed and then the dissolver was exposed to

at nosphere. 30 7. The resin/hardener/filler m xture
was renmoved and injected into 33 evacuat ed, cl osed
sheet nmould for the formation” a sheet having a
thickness of 4 nm 8. Curing (with supply of heat

wher appr afliﬂ at e)
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| oS BhPO (B 77 hagdsher was| t hen incprporated as
h@@%eda@&mnﬂcgﬂ;he epoxy resin by mxing in fhe
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e
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10  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.

15 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 asa stabilized solution of Example 5.

Example 0.

20 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 propyl glycol. This initial charge was heated to .



determ nation of elasticity nodul us Upper reference
extension for %0.25 determ nation of elasticity
nodul us Met hod of cal culation of elasticity regression
nodul us The test took place under the boundary
conditions of Table 1: Table ™ Test paraneters,
tensile test -32 Table 2: Test'  results, tensile test
NhteriaISheetTensiIeTensiIeBreaklng

I th, t MPaMPa% EPI LOX
TS0 S e R ORI 9B LA 5. Consisting of 380,26 parts
+233/B? 5&1%2 bf §g§ﬁggmagqg¢ﬂymhm§g§4@x parts by weight of
M7 3 Wt
18761 IAR b Pl e, BT Sropm fegsk consisting of
M7 30/ @%éﬁ @M@We@ﬁ@ofam«bm& PROYY BeeBRIh¢xbBF0¢,\[72.64 parts by
& ZT Jeigdh 3P&R r&ﬂ%ﬁg‘ 4l loys 8 art@%g%eﬁ%)tb \Agltopgp%l}fcol were

accor ance Wt N EN | SO 178 Th

out BKterpgin ﬁlfeyalg tﬁ theiinglabehqsge heginnipg simudiapgaugly ag with

15X4Bﬂii¥1ng'|"h1&3 firgbleed G@Knﬁtl_e@&ﬂnwaﬁﬁv_r dl’tﬁﬁzréilaﬁidﬁﬁé\ﬁdéond feed over
able. 3: Tes

d
bendrih Moy s P eaabR e R By bty Rierized at

B npé]&@‘ﬂﬁoewamﬂed with stariagbTenestting dethgeGRicTapolyngr (A') had

- Peed il dualtnBndm SHRRCEoWH T mato graphic 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 resultirig reaction mixture
was stirred at 70°C for an hour and then admixed with 95.4 parts by weight of

15  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 1
The preparation of clearcoat materials 10.1 to 10.3 and C | and also the
production of clearcoats 1 to 3 and C 1
20 Clearcoat materials 10.1 to 10.3 and C 1 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
25  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, clear 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

30 steel wool scratch test. _
The steel wool scratch test was conducted using a hammer in accordance
~with DIN 1041 (weight without shaft: 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
35  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,




Table 4: Test results, bending test. Material!

el asticity strength. lexurial Flexural .;MPa. EPILOX
M730/ M88013211144.18 EPI LOX M730/ MB88 + 20% 2346399. 03
Brillant EPILOX M/30/MB88 with 20% BaSO4

(1870/ V7la- ZTS) 33865105.51 di %gersed mechani cal |y

EPI LOX M730/ MB88 with 20% BaS® ™ (1870/V7la-ZTS)

4309099. 81 di spersed cherri caIIy -33 3. Flexural inpact

t est accordan | SO 179 (Charpy, unnotched)

The ’f"?tE?(‘Hr Bppin @E% abphpsicatifosiss 1 hiragkeover the surface
Wi deefstheleleawdamarrow side directions of stress on a

5. Torsreags el AU ot o BB YR b pfne Kercach

i npaefithessdndivisiueltests BeteFvesluvas rBplacad: al FI exur al

E?‘SZZ%P@S@“’@%@’% e R PR T g e dhe RN 8

&

M7 30V RIS iado 1?}? gepsmppendRst m@)em%edmsually under
O‘V@alﬁﬁ&aﬂﬁgﬁﬂ@ra@éh & foliév@@t
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 1 to 3and C 1

Condensate (A) from 5 5 5 5
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 i 5

a) barium sulphate nanoparticles with a primary particle size of 20 nm,
20 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



EPI LOX M730/ MB88 wi t h315. 7513. 0714. 41 20% BaSO4

(1870/ V7la- ZTS) di spersed nechanically EPILOX

M730/ MB88 wi t h460. 0667. 4363. 75 20% BaSO4

(1870/ V71a- ZTS) di spersed chem cally The experinments
show that the resin filled wthgsmanoscal e barium

sul phate exhibits better propéerties than the nmateri al
filled with the coarser Brillant product.
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cont @ider 0§04 Pyt tal 3% batviedght, asédoon the salids. 10 di sper sant
and gixspefsSad i n the hardener beforehand. |ndeed, the

flexarar | ct strength of this material is even
greater {Hearohmptesial ysne a sabilizedbarigey siphageriepension; and

onl y Gompahgive ®xhmplesup phat e of the invention
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pr epar at eal [ . :
e ba 1 oot @aEHEg1 £ 480 COPPRIE BoparlhBlind BTRbRiuens
pr odipdicaid igdanis| Teard homegenizing thisieghting mixuresi T tyo cdearcoat
R A S b N LA eyt
flask" e’qt} Sroat RpieRa | AR fe??( W@rﬂpaﬁ}@as‘éﬁayeq%@wﬁag%%aw 1%
i nl estrengtiobyt weigﬁeeﬂhf tonss &hﬁsxﬂ\ﬁée—ﬁi@dl Ifigd dbayiluinl h:uli;héte63b
parts:hy_wej 0 r.,opa and 59. 37 part
er obp g6 & Gl RUPERR s R o it fIL srhath by
heat weighbsol@ion TBCsolirtidn was adjusteyl toragdt ofe nsing)@A N Ttetia acid.
tshe &j 0 LSt 0 : ej
R i e e B
met hEERNANG (1 dRYIE Spdks £ reshlt oh Buts Y caneentralisd selyion Wapsfable on
I ee ?stgﬁitgél lsﬁdrsatﬂeii@d @gmoﬂeﬁﬁlmﬁéf weRks & rbunll\%h%ézémf& tThe -
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wer o BN VoS pE G cuttiei R dtigd bt Siphilepipabhsieles 00
pr opwhs ditstonhed yesreplopihg deshmio lightsvhttering (PS).i Thit gade a
har i : a N LR
Aine Pirad el o 2 b2 10U Lo BEISWM BB ineftehdd el surtuce
s ec ofedifisafipnoipdrof the hpdrate shell, therperticdsssire ¢fifhe aeval hernm
M Xt 44l shaBSnd pRESIORRE 2o/nMol yeri zed at 130C for 1.5
hours Wi th stirring. The ul tipgmet hacryl at e
copol ynericqgoat Rl anc{eé XL Aiefl oisralass pansls o
t he @t themlBiad46a0oe 20 elieaks. Thetmdlictring dALcrigdbltusing
2§y V\@I%HE .ofvet hﬁorre%hacr yl ate copolyner (A) were
adm SEERT R BA O AP by wei ght of i sopropanol,
171. 3 péaHigh-ghyssywéayoleawbatd 1N ahd 0 were obtained which exhibited
very good levelling and were free fiom 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
30  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 barium sulphate nanoparticles (N) even in small ™

amounts leads to a significant increase in scratch resistance and carwash
resistance.



acid and 46.3 parts by wei ght of deionized water. The
resulting reaction mxture was stirred at 70C for an
hour and then adm xed with 95.4 parts by weight of 15
et hoxypropanol . Subsequently the | ow boiling
constituents were distilled ofé under reduced
pressure at a maxi num t enper at f& of 70C Exanpl es
10.1 to 10.3 and Conpar ati ve Exanple C 1l The

pr epar at f arcoat materi al 1 to 10.3_and C
1 -and al:'g%!f—ze %B' ghqogposition pa F‘E%téﬁigeslﬁ%nées epyeeat
1 20znﬁleﬁatsanablembaﬁllalaﬁdﬂ:@ 1to 10.3 and C 1 were

pr epar ed by n1X|ng the constituents indicated in

Tabl =6 ' ]

four
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mat e
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m nutj €ondddmatent@) four i ng was )Jut usi ng
f or c ¢ drepatatone@nipleotn Heraeus. Thi s gave hi gh-gl oss,
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Tesakrepp tape. The hammer was placed at right angles
onto the clearcoats. The weighted part of the hamer
was gui ded, -35- without tipping and w thout

addi ti onal physical force, in a track over the surface
of the clearcoat. 5For each test, 10 strokes back and
forth were executed by hand. After each of these

i ndi vidual tests the steel wool was repl aced.
Fol | owi ng exposure, the test areas were cl eaned of the
resi dues of steel wool using a soft cloth. The areas
under test were evaluated visually under artificia
light and rated as follows: Rating Damage lnone
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5severe 6very severe 15Eval uation took pl ace

i mredi ately after the end of the test. The results are
i kewi se found in Table 6. Table 6: The physi cal
conmposition and scratch resi st ance of cl earcoat
materials and clearcoats | %and C 1 Condensate (A)
from Preparation Exanple 9 1% trength by wei ght
aqueous solution of surface-nodified barium sul phate

nanoparticles (N)a) |% strErLgét} By wei ght sol ution

of methylim dazole in propy FI ow cont r ol

agent (Byk(r)301 fromByk Cheme) Steel wool scratch
test (rating) a) 50.50.650.750.6 250.50.11 0.6
5 0.6 1 %. Bargalomsuatqshlzermm awlphatetcootabsingiatdisperpmt and y

part pGherisin é%xﬁ{laﬁ‘g%aﬁmle ﬂﬁc@oﬂa‘?ﬁj ﬁ’ fahh?dflo%qghfbﬁtgf‘a

pol yrer “con I "at er pol yoxyet ene grol

car bBXYA &t &VFRGFUPEC (et pBY PLIFHOB0O <10 ﬁwmsmv\pamcu < 80 nm,

5 more preferably < 50 nm, with particular preference < 20 nm and with very
particular preference < 10 nm.

2. Deagglomerated barium sulphate according to Claim 1,
characterized in that 90% of the secondary barium sulphate particles are
smaller than 2 pm, preferably <250 nm, more preferably < 200 nm, with -

10 very particular preference < 130 nm, more preferably still < 100 nm and

with particular preference < 50 nm.

3. Deagglomerated barium sulphate according to Claim 1,
characterized in that the crystallization inhibitor is selected from compounds
having at least one anionic group.

15 4. Deagglomerated barium sulphate according to Claim 3,
characterized in that the anionic group of the crystallization inhibitor is at
least one sulphate, at least one sulphonate, at least two phosphate, at least
two phosphonate or at least two carboxylate group(s).

5. Deagglomerated barium sulphate according to Claim 1, 2, or 3,

20 characterized in that the crystallization inhibitor is a compound of the
formula (I) or salt thereof having a carbon chain R and n substituents
[A(O)OH], in which R is an organic radical which has hydrophobic and/or
hydrophilic moieties, R being a low molecular mass, oligomeric or
polymeric, optionally branched and/or cyclic carbon chain which optionally

25  contains oxygen, nitrogen, phosphorus or sulphur heteroatoms, and/or being
substituted by radicals which are attached via oxygen, nitrogen, phosphorus
or sulphur to the radlcal 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.

30 6. Deagglomerated barinm sulphate according to any one of Claims 1
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11. Deagglomerated barium sulphate according to Claim 9,
characterized in that the dispersant is a phosphoric diester having a
_. polyether group and a C6-C10 alkeny! group as moieties.

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

13. Deagglomerafed barium sulphate according to Claim 12,
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15 17. Deagglomerated barium sulphate according to any one of the
preceding claims, characterized in that the crystallization inhibitor and the
dispersant are each present in the deagglomerated barium sulphate in an
amount of up to 2 parts by weight per part by weight of barium sulphate,
preferably up to 1 part by weight per part by weight of barium sulphate, in

20  particular in an amount of 1% to 50% by weight in each case.

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

a) by wet-grinding a barium sulphate precipitated using a crystallization
inhibitor, the wet grinding taking place in the presence of the
25 dispersant, with the proviso that crystallization inhibitor and dispersant
may also be the same, or

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

30 electrostatically and sterically.

19. Deagglomerated barium sulphate according to Claim 1,



5. Deaggl onerated barium sul phate according to Caim

1, 2, or 3, 20 characterized in that the

crystallization inhibitor is a conmpound of the formula
(1) or salt thereof having a carbon chain R and n
substituents [A(OOH, in which Ris an organic

radi cal whi ch has hydr ophobi c-4ha/ or hydr ophi lic

noi eties, R being a | ow nol ecul ar mass, oligoneric or
polyneric, .optionally branched and/or cyclic carbon
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accor di rig . Doy @oaider Whichodaartectdispemed tonfdrhadedghbmerated

161 s ﬁ:@t‘fﬁlﬁ{‘%}nﬂ?ﬁ;ﬁe a:SBtQi%?i g?fd&l’?ﬁ}gﬁ({egagglroﬁe?aéﬁ lbgﬁgﬁmes’ulph?te

I nteract the surf ac I um sul
pr efaEPHHIRE WAYHAA &ftaimphseghat e, phosphonate,

bi sphosphonate, sul phate or sulfonate groups. 8.
Deaggl omer BiResdRy ipiPasienizagSoareatd bﬁlﬁuﬁlosugkﬁ't%%ékording
e

10 characteri,zed in that.the di spersant endows t
bar i%ﬁg{l%lm redtaEaleniaeddndhat \ith a surface which
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agglap mpredipitated becumowiptatchd iyg a prievdry phtijclosizbof k 0.5 um
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bari u alt surface and which have one or nore
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hydbpphatio swipheté baving 8 prideay pariiods gitze df ka0, 5 wim is
ul pha : i ' > ctenized in
2Pt R e BAER L e festhdl 8 2 ey S IRICRObRIbIGF td 8
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ST T L MR O -
r adsuphatRivitnal ptihery patiete sibakro.$ angpréferaly ¥ 100 nm, more
255 Ubﬁlte!f'ér%l?/% QM nm, with particular preference < 50 nm, with very particular
preference < 20 nm, more preferably still < 10 nm is precipitated or used
and the barium sulphate is optionally deagglomerated until 90% of the
secondary particles are 'preferably <1 um, in particular < 250 nm, more
preferably < 200 nm, with particular preference < 130 nm, with very
30 particular preference < 100 nm, more preferably still < 50 nm.

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



25 hydrophilic or hydrophobic radicals. 11.
Deaggl oner at ed bari um sul phate according to Claim9,
characterized in that the dispersant is a phosphoric
di ester having a polyether group anda_C6-Cl0 al kenyl
group as noieties. 12. Deaggloggrated bari um sul phat e
according to Clains 9 to 11 characterized in that
the di spersant has groups for coupling to or into
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pressai‘td;hewathe 25 dispersant, with the proviso that
crystallization i nhibitor and di spersant may al so be

ophe same, orprbl(H ﬁ eci pi tating barium sul ghate in
t he presence gf( )/0 /stal lization inhibi tom’and of a

di spersant whi ch pr event s reaggl onmerati on and/ or
in which

R is an organic radical which has hydrophobic and/or hydrophilic moieties,
R preferably being a C1-C20 alkyl group or a C1-C2 alkyl group which is
substituted by oxygen, nitrogen, phosphorus or sulphur or is substituted by

25  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, preferably 1 to 5.

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



i nhibits aggloneration electrostatically, sterically,
or both 30 electrostatically and sterically. 19.

Deaggl onerat ed bari um sul phate according to Caiml1,
-41 characterized in that it isin the formof a
suspension in water, in an orgagi.c liquid, in a

m xture of water and organic liquid, or as a
suspension in a plastics premx, it being possible if

desi ko of o 3(54ADIH pAtiPGIaAL Dot Y SRt Qegﬁ%rﬂfzﬁﬁ? Efe’ference

prefgribl acids, particularly carbox aci d
especﬂ 1Y~ acetic 5 acid. 20. Deaggl omerated bari um

sul phate in the formof a suspension according to
d ai m 1931.dhasuacsdphaedcédrdingab Glaint 39 iHRSAMériied BYWEBET

susp ' ' f 1%,up.to 70% wei ght .

o1 PRERCE beodor BB M/E pdstbilh A B0 g i picutr
éeag@ﬁﬁrfgsr@ fggand)verp gattiowlalyl pHease S0ant/gi nabl e by

dryi ng deaggl onerated barium sul phate according to

any one 3. peliain@ulphdt® addrdidg to PIARRID {091, RhAENDE by
dea%glonerate barlun1squPa,e aqcordkgg fo.Cdam.l1,
char'AEXEPTL0R TinPreRtalpn Bf elitip peigias $ryHpiligatianmbritas.
having a primary particle size of < 0.5 pm 15 is
deaggl onerated and optionally dried in the presence of
a di spersant and water or an organic liquid or a

m xture thereof, starting from barium sul phate
precipitated in the presence of a crystallization

i nhibitor, or b) barium sul phate having a primry
particle size of < 0.5 gmis 20 precipitated in the
presence of a crystallization inhibitor and a

di spersant which prevents reaggl onerati on and/ or
inhibits aggloneration, and is optionally dried. 23.
Process according to Claim22, characterized in that
barium sul phate with a primary particle size < 0.5
gm preferably < 100 nm nore 25 preferably < 80 nm
with particular preference < 50 nm wth very
particular preference < 20 nm nore preferably stil

< 10 nmis precipitated or used and the barium

sul phate is optionally deaggl onerated until 90% of the
secondary particles are preferably <1 gm in
particular < 250 nm nore preferably < 200 nm wth
particul ar preference < 130 nm with very 30
particul ar preference < 100 nm nore preferably stil

< 50 nm 24. Process according to Caim22 or 23,
characterized in that the deagglonerated barium
sul.phate is dried and/or processed, optionally with
-42 .




addition or renmoval of water, an organic liquid or a.
m xture of both, to give a suspension which contains
wat er or an optionally water-containing organic
liquid. 25. Plastics prem x, preferably for resin
systens, conprising 5 deaggl onmerated barium sul phate
according to any one of Clains 1 to 21. 26. Use of
deaggl oner at ed bari um sul phate according to any one of
Claims 1 to 21 for producing plastics and adhesi ves.
27. Plastics and adhesives conprising deaggl oner at ed
barium sul phate according to any one of Clains 1 to
21. 10 28. Curable conpositions conprising at |east
one curable constituent (A) selected fromthe group
consi sting of |ow nolecular mass, oligoneric and

pol yneri c conpounds and deaggl oner ated bari um sul phate
according to any one of Clainms | to 21. 29. As an

i nternedi ate, barium sul phate with an average primary
15 particle size < 50 nmand with crystallization

i nhi bitor incorporated by precipitation, the
crystallization inhibitor having at | east one

sul phate, at |east one sul phonate, at |east two
phosphate, at |east two phosphonate or at |[|east two
carboxyl ate groups and being a conpound of the fornula
(1) or a salt thereof 20 R[A(OOH N in which Ris an
organi c radi cal which has hydrophobi c and/ or
hydrophilic noieties, R preferably being a Cl-C20

al kyl group or a d-C2 al kyl group which is
substituted by oxygen, nitrogen, phosphorus or sul phur
or is substituted by 25 radicals which are attached
vi a oxygen, nitrogen, phosphorus or sul phur to the
radical R, and A being C, P(OH), OP(OH), S(O or

0S5(0O, and n being 1 to 10 000, preferably 1 to 5.

30. barium sul phate according to C aim 29,
characterized by a particle -43 size of < 30 nm in
particular < 20 nm wth very particular preference <
10 nm 31. barium sul phate according to C aim 29,
characterized by a BET surface area of at |east 30
n2/ g, preferably at least 40 nR/g, in particular at 5
| east 45 nR/g and very particularly at |east 50 nR/g.
32. barium sul phate according to Clainms 29 to 31,
characterized by incorporation by precipitation of
citric acid as crystallization inhibitor.




