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In order to adapt gypsum for use in the exterior segment, or
even the wet segment, therefore, additional measures are
needed. For this purpose, proposals have included the addition
30 of hydrophobizing agents to gypsum-containing construction
material compounds. Thus, for example, DE-A 3704439 proposes
the use of silicones and siloxanes, stearates and paraffin
waxes. The teaching of US 2002/0040666 is to apply
organopolysiloxanes to organic or inorganic supports and to
35 incorporate them in this form into gypsum-containing
construction material compounds. US 5437722 describes water-
resistant gypsum products comprising paraffin, montan wax and

polyvinyl alcohol as additives. EP-A 320982 discloses the use
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Against this background, the object was to provide gypsum-
containing construction material compounds with which

25 construction products can be obtained with high resistance to
water or freeze/thaw storage, and also high mechanical

strength.

The invention provides gypsum-containing construction material
30 compounds, comprising gypsum, opticnally one or more polymers,
optionally one or more aggregates, and optionally one or more
admixtures, characterized in that the gypsum-containing
construction material compounds comprise cne or more cements
and one or more pozzolans.
35
Suitable gypsum is, for example, o- or B-hemihydrate (CaS80,°1/2
Hz0), dihydrate, anhydrite, or the calcium sulfate obtained
during flue gas desulfurization (FGD gypsum). The gypsum may
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30 Suitable vinyl esters are, for example, those of carboxylic
acids having 1 to 15 C atoms. Preferred are vinyl acetate,
vinyl propionate, vinyl butyrate, vinyl 2-ethylhexanoate,
vinyl laurate, l-methylvinyl acetate, vinyl pivalate, and
vinyl esters of a-branched monocarboxylic acids having 92 to 11

35 C atoms, as for example VeoVa9® or VeoValO® (trade names of the

company Resolution). Particularly preferred is vinyl acetate.
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acids, preferably acrylic a01d methacryllc ac1d fumaric
acid, and maleic acid; ethylenically unsaturated carboxamides
and carbonitriles, preferably acrylamide and acrylonitrile;

25 monoesters and diesters of fumaric acid and maleic acid such
as the diethyl and diisopropyl esters, and also maleic
anhydride; ethylenically unsaturated sulfonic acids and their
salts, preferably vinylsulfonic acid and 2-acrylamido-2-
methylpropanesulfonic acid. Other examples are precrosslinking

30 comonomers such as polyethylenically unsaturated comonomers,
examples being diallyl phthalate, divinyl adipate, diallyl
maleate, allyl methacrylate, or triallyl cyanurate, or
postcrosslinking comonomers, examples being acrylamidoglycolic
acid (AGA), methylacrylamidoglycolic acid methyl ester

35 (MAGME), N-mehylolacrylamide {sic] (NMA), N-methylolmethacryl-
amide, N-methylolallylcarbamate, alkyl ethers such as the
isobutoxy ether, or esters of N-methylclacrylamide, of N-
methylolmethacrylamide, and of N-methylolallylcarbamate. Also
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units from the group encompassing olefins, v1nylaromatlcs,

25 vinyl halides, monoesters or diesters of fumaric and/or maleic
acid, or silicon-functional comonocmers; homopolymers or
copolymers of dienes such as butadiene or isoprene, and also
of olefins such as ethene or propene, it being possible for
the dienes to be copolymerized with, for example, siyrene,

30 (meth)acrylic esters, or the esters of fumaric or maleic acid;
homopolymers or copolymers of vinylaromatics, such as styrene,
methylstyrene, vinyltoluene; homopolymers or copolymers of
vinyl halogen compounds such as vinyl chloride, comprising one
or more monomer units from the group encompassing vinyl

35 esters, olefins, and methacrylic esters and acrylic esters, it
being possible for the polymers also to contain auxiliary

monomers in the amounts stated above.
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suspen5|bntpoﬂ§n§rBZamﬁonmpracé§§tlcééaéé§cﬁrbéaYﬂnaQEyAate or 2-

1020080430881 nEy1exarph gt Than1sROLYHBr 8chiatRal @esqoaweooakalned
in the form of aqueous dlsper3|ons In the olynerlzatlon it

pOSS|bIeeFBY&§€eth@OEG%VEﬁﬁ?beFBtQE?l96 EBFPO &gyénBFB?rénuﬁs Piers,

as dﬁscr5bedt%noEEeéh$®aﬁ680éaa88 t$heopwa%eeﬁlvengalbﬁudslﬂay hae
ani oni ¢ or r ef er abl tlon nanl ref rred are

ZOConbing?%3ﬁ§r8fm8§t¥gﬂﬁ lgﬂa F8ﬁ|818r0 ec F@Eeco gty
Preferreﬂonomenal¢npthEeamDueteoBtetdQ abevpolymdnyheafcchcbs in wt%

Preferre atjonic ot,eetiye LI qids are polyners whi ch carry one
or nore gg?i%ﬁlgbc gpggg &M ggcr?% % in E. Fl'ick, Water Sol ubl e

Resins - an Industri al Ghlde, Noyes
25 Particularly preferred are also (meth)acrylic esters polymers,

such as copclymers of n-butyl acrylate or 2-ethylhexyl
acrylate, or copolymers of methyl methacrylate with n-butyl
acrylate and/or 2-ethylhexyl acrylate; styrene-acrylic ester
copolymers with one or more mconomers from the group of methyl
30 acrylate, ethyl acrylate, propyl acrylate, n-butyl acrylate,
and 2-ethylhexyl acrylate; vinyl acetate-acrylic ester
copolymers with one or more monomers from the group of methyl
acrylate, ethyl acrylate, propyl acrylate, n-butyl acrylate,
2-ethylhexyl acrylate, and optionally ethylene; styrene-1,3-
35 butadiene copolymers; the polymers may also contain auxiliary
monomers in the stated amounts, and the figures in wt% add up

to 100 wt% in each case.



25Publ i apdi ns/00Rerk Ridge, N.J., 1991, for exanple. As pOt/ePLOVR062717
colloids preference is given to partially hydrolyzed or fully

hydr ol yzed pol yvinyl al cohols, having a degree of hydrolysis of 80 to
100 nol % nore particularly to partiall?y hydrol yzed pol yvi nyl

al cohol s having a degree of 30hydrolysis of 80 to 94 nol % and a
HOppl er viscosity, in 4%strength aqueous solution, of 1 to 30 nPas
(Hoppl er E&@hm@satoﬁ%rt@ldﬂl&&q re-EféQr‘éTdaTcQﬂloFﬂll’dﬂIeQ@ ifee &alnlyai ds

be ob ds k to the skill d dded
Gener al | § R AR ARG G Hen et & %fe?ﬁm%@'m% Bivs &6 U tfe 35t ot al

wei ght oprb@gl@n@onemg/dn1WﬂmyuuaspmamlzaMn@nasTNexngymmﬂsten whayl

102000043005 For “Brare. SR & oo SaBORIL LS DoRere L Rg are foid

r edi §per Sialylieci 9 et érl Cl Qtomst, case ot aucgydg@aleStt@r@s@nal/dxryu ng al d

in a tOt%Et%@%%@qlgfe%t%953%fM€@o$mﬁmﬁﬂﬁQ%y15t%p1%OCMH%meaS%@c%nas
the polyneric _constituents of the _dispersion. preferred dryln

id
are the BEhOVEMBREYIREE ﬁ@@y?@ﬁ?ﬁlap@ﬁﬁép§yl?ﬁ€'gﬁﬁ§&ﬁ}@Gﬁﬂé@ﬁﬁngethyl
constr UCEnle@.hag&E/%th@ SOFRYUN @%ﬁyﬁ)atfeur @b yaomerinse rtyh%lt@lustn@mlty;l—
aggr egat es _and  adm xt ures sto r s_en s li
hydrate &g 8F§ra6@§% B 5y%3 4%1%4 g ggzﬁﬁt t&?gpﬁéaéﬁtngﬁ the
gypsmn}cbmtaﬁnm&gheamsﬂa&etlQﬁeﬁﬁ@dh@&&lcamnqumdg agnid/car mionertsters or
fillers. ij)é%%lr S o8l ARBLL o 5oy a8l Ledbander s @e'tylegmull@c&hyl
quartz, Ttinel roun nestone ium carbonate, dol oni
chal k, wWﬁﬁ@Yﬂlﬁérﬁy@Péwé @&h@ﬂ&utﬂﬂeadlr@ﬁﬁérbﬁﬁdﬁul@@dlﬁéﬁtﬁaﬁd

flllers,e%%%gsa%fahgqgagnbghybgaq%%ﬁrqgr5@@@n1 basal t, carbides, such
as silicon carbide or titanium carbide. Preferred inert fillers are

silica sand, finely ground quartz, finely ground |inmestone, calcium
Carbﬁnatehecab@ku@k@&@m&&bu@u@ath@ma@&e¢@omammt@ﬁnthatbtaak whidt & to

| hydr.a | 1 | d g Py 4
[ st an@0ars it EENTARTy podt sorbdTrhta agsPegined Ay ik, 7104

enconpas$Ogwavebf émawébngen@mwlﬂytha§0dwaﬁebérs @ﬁzyﬁnESThe of a-
aggregat%%aﬁ%%%da%%%%Q%rB% g&ﬁheaﬁh%%e%%%ﬁn f9p%%fQﬁaQ|£t%ﬁ§0 B?‘to

) nore preferabl preferably 50 t
800 pm ( GOPELMTRAS| &1k ﬁ@aﬁ@ df Waserdivinyac Bicei a&Ral Ysit® &P @.tev@f

anabysi S)yi n\Wit N a@@Eh%t Uresinty 1l & sPRSS BIfe aho all PEOVE shik® cplr @GeSSkid ic

30quaI|t|es o%avq%gg%psunﬁgontgkgkgg %%%structlon n%te%%%lof
(meth)acrylic esters of unbranched or branched alcohols having
1 to 15 C atoms, which also contain 1 to 40 wt?® of ethylene;
or copolymers with vinyl acetate, 5 to 50 wt% of ethylene, and

25 1 to 60 wt% of vinyl chloride.

The most preferred copolymers are also vinyl chloride-ethylene
copolymers containing 60 to 98 wt% of vinyl chloride units and
1 to 40 wt® of ethylene units, the figures in wt% being based

30 on the total weight of the copolymer and adding up in each
case to 100 wt%. Vinyl chloride-ethylene copcolymers of these
kinds are known from EP 0 149 098 AZ2.

The monomer selection and the selection of the weight

35 fractions of the comonomers are made here so as to result in a
glass transition temperature, Tg, of -50°C to +50°C,
preferably -40°C to +40°C, more preferably -20°C to +30°C. The

glass transition temperature Tg of the polymers can be



conpoun¥g020da004621e properties of construction product sPCAGEPZOI2Z062717
using them Customary adm xtures are thickeners, exanples being

pol ysacchari des such as cellul ose ethers and nDdlfled cel | ul ose

ethers, starch ethers, guar gum xanthdn 35gum pol ycarboxylic acids
such as pol yacrylic aC|d and the partial esters thereof, and al so

pol yvi nyl al cohols, which may optionally have been acetal i zed or
nDdifieddébermydedpnnbbcknywncasgiby ardnassdcDatfifeecnhiekefersning

O her tu e rs.such

hydroxycarggéé gc?§§b¥ & %cg b8§§|?gg§c? s%%gcgngsdsgpprOleately
aci ds anannﬁdWﬁnéé amilng abﬁdEOXe§géétapny N0§@r¢@%9n§phﬁpén§—aﬁnno

acid, sagghari des, paxakie erd 1SUBCI Bhgeadhd, (18BEAr kfeca¢bdlowing is
59Iucon|c acid, citric acid, sucrose,, glucose, fruc t ose, sorbitol,

pent 2er yERRi £8F8 ol /BHoSpKat 891 & K&/ Tadnixt ar ed §PéT§8ttWHGre xn’
acce:erabeéﬁdfexaﬁpkaé ﬁasagfab&ahbnn&w%b/aabbsﬁ@rtabkabh@meeahghand
metal salts o c or_inorganic acids. Further _exa

Rt ur 88%ars ShRB16P% SRGSCHAR Y SEFGCTORIFRS ok oAy 6 oPéaFhfe,
Na ol eat Bpmapdlgimkizcofie taechiohenteur al. fgesefvati Yes. hdhepbdlymewsngre
may additi ly b o] S at filym \,ng
assistanﬁ%?egbsxgrgggﬁﬂgkfggﬂ???%& ?%?eF§¥%ZSP6aner@?ﬁ%Pastngfér§ew
supéQpIa§Pr&|jé9§5 and flame retardants (e.g., alum num hydroxide).
In preferred enbodi nents of the gypsum containing construction

mat eri al _conpounds of the invention, the_adm xtures conBrlse one or
nmor e hdeBBhBB#ZWﬁ@SaBHFtPﬁ@?arﬁQdESBﬁSBﬂiynd“aéalFHV@@ §OBP§F€PaBP€
conpr|sep@age@abmpreyotganemuus@eﬁ censoupé&s18ulpabyaeaﬁgam@sml|con

conpounds_enconpass, f.or ex n et raor an05|lan
S R andCErGaRBor oanotaSrFAREE Errhfol 120l EeaRek L E0Y, 4NN
25pdd ynephyingdsogenshkboxanes, aselobanenaésnnsthpoﬁysmlaﬁesqw&phs

357 o7 SSERPOLGE. 18 OROSB T PSR £ 0 0t
ol i gosi | BREREBATHOPYSTPE%ANES CPOM-CdRanBrE/ e8npBsca st elifi t §SoPeskaibed

gener al iﬁrﬁELﬁ B@@d@BO@gg@Bl @hécﬁkotgcﬁﬂvé doeibifs/ AaW bB &nToBiko
3, 30d =0to = to 3, and. mnt the sug%c+d+e+f per

uni t belﬂérnBrﬁﬁﬁéaPﬂan §a§l°RﬂFh°ﬁ PR“@Q&H“&Sse bEPNGTFdERT Pl TEr

di f ¢@r entombdndenohsngfbranthedcoendnbranched akkykctadiecabslbadisng 1
to 22 C C K VI I

Fadi cal s RagERECd £a don sRe sEactinl kPELdshY S2e By oM inyd Y BRS L.
aIky!aryPreéaréaﬂsChévpngCGPtthBtGWatGﬁﬁloadd Rredenéinegsi deachcal
or d'ffe&§9E¥a55¥|o&aﬂbgaléaeaenéhk953§bgglea§ HéngQB%dh%M'Eg bin

each case_1 at ons Ere erably methyl and ethyl, .it al so being
possi bl eFligk, Water Solub

25 Publications, Park Ridge, N.J., 1991, for example. As

e Resins’ - an Industrial’ Guide, Noyes

protective colloids preference is given to partially
hydrolyzed or fully hydrolyzed peolyvinyl alcoheols, having a
degree of hydrolysis of 80 to 100 mol%, more particularly to
partially hydrolyzed polyvinyl alcohols having a degree of

30 hydrolysis of 80 to 94 mol% and a Hoppler viscosity, in 4%
strength aguecus solution, of 1 to 30 mPas {(H&ppler method at
20°C, DIN 53015). The stated protective colloids can be
cbtained by methods known tc the skilled perscn, and are added
generally in an amount of in total 1 to 20 wt%, based on the

33 total weight of the monomers, in the polymerization.

The polymers in the form of aquecus dispersions may be
converted, as described in DE-A 102008043988, for example,



for thewedmnslmifdernd R to be substituted by hal ogens P@CER012/062717
chlorine, by ether, thioether, ester, amde, nitrile, hydroxyl,

am ne, carboxyl, sulfonic acid, carboxylic anhydride, and carbonyl
groups, and in the case of the 5polysil%nes it al so being possible

for Rto have the definition OR . Further exanples of the
organosi |l i con conpounds are organosiliconates, nore particularly

a:Ey: S:Ehﬁ@n@bﬁ&es@@&@ib@a?p&mﬂﬁﬁﬁ&mﬁtobrglE@@ﬁgpdzi}ble in ﬂater. In
al kyl si etriols. . anosi |l i.conat es are, obtai nabl e, for examle, by
reaction%gﬁgoﬁgsgrlgggé 8F§§&O%Fk6§§%@1gﬁé&”ﬁi?ﬁdoﬁ@'grtﬁgﬁg 2rBun® o
pol yhydr 8xy oc Gfpetids parefegadfler ablty, 2 ti 3oneasrednone thlek glol yretrdlc
lyes. Cr%%ﬁ%%ﬁ%%é%%%l%%e%h%r%ﬁ%?kﬁ%'k%[ %h r%%%&%%@thggi%B aid are the
150rganosiTiconates are methylt |ne€hoxy5| ane,

met hyl t r eOONeREsitigned eohyvinyal lkdopdidigne, propyl tri net hoxysil anes,
butyl tri met hoxysil anes, pentyltrial koxysil anes,

hexyl tri met hoxysi |l anes, heptyl trinethoxysil anes, .
octyltriﬁ%ﬁh&%@ﬁq@ﬂﬁﬁﬂtQE&%ﬁﬂeﬁPQﬁtEHﬁﬂ%aﬂimQEﬁ%ﬂahyﬁﬁyﬁﬁ%PQQMﬂﬁﬁn
th_r oxi defuatt heat fmﬂmmmifgt@@ W%I:GQJ‘HW'S’ fn'dcn atdit&ixftﬁfrl’éso.g
their aqueoys _sol utions. ampl es of suita roxy ¢c n

are al Kaneth QFEs b A LRI AR (S B30I T SURyiTe 1 JEs Lo apiy b o
trieothyl drfle wil?ycdldasqublorettthd ety gltefadly dlf, Z:her aparredi-alordrail i3y

25pr opanedj.ql., anet.r. o 1S C P .r-ol such as
pent aer yt rn%t&@%%r.g{(a{y%ar ?olxy I g?oglcr?:ld% , eé;r&lc/r?rgsl act ﬁ%:llgcelsfds,' citric
aci d, or Bxampdieisc deiiheaddidtfesirs ol g2 figguh s, fimsley ground

par Ej i C?I YUt UGaSR 1 S UTASR 1qrm%gﬂ&%é8,seaa1t@it&rt Q{aﬁ:fbonm,lr Qﬁﬂgjnﬁrte,
products nmmy conprise asl C or aclidjcC constituents, exa es el n
cat al yst§W’cﬁW'bé’?”aﬂ&§ecﬂ %}Y&Eﬁﬁ% groiotF hé %l iTHARRT Gfgreies
al kaxy groaupsrdvetinads: o ,ors oo duci dlgiranrgan asi i ccorst e s anasdleschddsed ¢,

in WO 2012/022544, DE-A _102011076344.9 .or DE A.10107614, far, exanple.
%Pmﬂcﬁ%rﬁ%%ﬁ%ﬁ%ﬁ%&%ﬁﬁ ﬁ%%%%ﬁﬁﬁs%ﬁﬁ%ﬁ%ﬁm&

tri met hodrsifeamsd metemt thdildtehox yasid arigl 1caetsayid,r ihmetehiox ysiduwwe quartz,
ethyltri et; i I jdret 'S : .
Q£nﬁ§.ygﬁ%ﬁ?dFif%%?%gﬂgna#5?@5&ﬂ4ﬂﬁ%qqate, calcium magnesium

propyltriet es, . - but yl tri'met hoxysi | ane, O
| sobut y| tGATRSIHGE) sidodifel Ysent il hretHofsifeaddgie hydrate; silica
hexyght ri nRrROX WSircane & r i Qj{l@&)ﬁzt,r idethinaisi l@eind limestone are
nmet hyl t ri propoxysi |l.ane, th C}rlr_[(ethox etho&x?silan%j
Vinyltrigﬁﬁﬁﬁé*éék X§¥§$$%ﬁﬁé . The aggregat may alsc encompass
5( et h) agmavayil .oxaevedy |demiavet lHox s d adiegmetraetsh Jedc ry | 2oymox y pr o-
pyl triethoxysilane, y-chloropropyltriethoxysilane,
P-nitriloethyltriethoxysilane, y-nercaptopropyltrimethoxysilane,
y- mer capflogr epgiregiageitokpsiel aver agive walntiicdehsipaieltars, of preferably
hepbﬁ'trﬁﬁeh%o%$sbh®”%m,hﬁBE%|b&%%%@%ﬁ%? lsanes, tioSA0et Y, iand most
10et hoxysi | ane, n-octyltri et hoxysi|l ane, "

preferably 50 to 800 um (determinable by means of laser

diffraction analysis or sieve analysis).

With admixtures it is possible to improve the processing

30 qualities of the gypsum-containing construction material
compounds and/or the properties of construction products
fabricated using them. Customary admixtures are thickeners,
examples being polysaccharides such as cellulose ethers and
modified cellulose ethers, starch ethers, guar gum, =xanthan

35 gum, polycarboxylic acids such as polyacrylic acid and the
partial esters thereof, and also polyvinyl alcohols, which may
optionally have been acetalized or modified for

hydrophobicity, casein, and associative thickeners. Other



hexadecWoOri0aBi004¢2li | anes, di propyl di et hoxysi | anes, PCT/EP2012/062717
met hyl phenyl di et hoxysi | ane, di phenyl di net hoxysi | ane,

met hyl vinyl tri (et hoxyet hoxy)sil ane, tetranethyl di et hoxydi sil ane,
trimethyltrinethoxydisilane, 15trinethyPtriethoxydi sil ane,

di et hyl t et r amet hoxydi si | ane, di net hyltetraethoxydi sil ane,

met hyl hydr ogenpol ysi | oxanes endbl ocked with trinethylsiloxy groups,

gopo![ Krr}ercmsmmdiaquc leelth v thdx etsr iamet meltsaiﬂd@m gmmhpsxsarhrydxmmmdbcm‘ylic
i met hyl si ane_a :

i ot Pyl BT St R S St ety ST 52 andI R g 2gdnd
groups i quiefne@ir mvialo @ics, Raneaddldn W—m@ﬂwé@t@ﬁmamm

conpounds, 3I£ al3eHRE RROVeRNtiongd Lr 3anResidiiCeRates « hHreferd etiqg,
hydr ophobi zi ig addi t i ves conpri se one oOr nore 250rgan05|llcon

conpdbund$1asieTiiEd 3 Son &6 1ifo P& 16 p SIS SSUIA AN SsupFBIAS e

balsed f@ror@m?l epe@ﬁa'e&@/"t%@:ﬁbl it 1pardy @Tﬁf&pl‘l\ﬁfﬂe@’ mlmstﬁ %dhﬁgﬁﬁir(és_ are
(0] nmers wat er - | e organi ner s rgani c

D el el M Bdel e At ol o ] 20 TR pd R TP by I £ 2

flyash, laddmli3@ |ermtmmelmdatsesltsE>oa:'rmirwmfc wwat emcec@jathce arigeeni ¢

pol yrer s ﬁc&%&are%m (i%,lsl %lfO%%GCE r%cg %@en@algl C%Fﬁll%él Th:%a:l.n fatty

wat er - i nSo e inorganic ymers are prefer
desé® i be@cdals |Selﬁhorﬁlsal§3@\/§t@r@d?%edlaor®1@$éeor améléim@m caI |y

unsat ur at-ed TRRFESS1 Wddk Raftdicidar mefenanaa 3ol additiornally be
wat er-insol ubl e organi c polyners are present in the form of the

powder s FEHtIPSESbIPE ST WG E Sde SriThd®TEENT &SSdFtahdve. 13 The

hydr Ophobiiléipég:s&(ﬂﬁlst | \f@%np@tﬂamalllz;emnmsfwam@r&up@ﬂratsﬁ:ﬁﬁ&el&rsﬂsent
preferabI% golldfor nor e rtlculzr%y rtlculateform The

or ganosi I5EGHT gﬁﬁ&l‘fﬁ&f@gﬁd 2% I 1%y ti'x &d BEFHE t he
hydidphobiydnog iaedi.t i ves are 5i ncorporated i nt o the gypsum cont ai ni ng

construction material conmpounds. In this case the organosilicon
conpounds are preferably adsorbed and/or applied to the supports.

Cor r esporidi g erhereds dreade g %WW@WH%W%@W
?re deSCEdlaQ%Cil%laflt\é@ | q@G%Q]}&heV\a@n%%ﬁllw6%e %[?mll&\e&ﬁ%%lfb/

or exanple. Particular erre owever, are phabi zi
addi ti ve®™whi®ch m(%en@tydl’%’cﬂ%@ tives.s hydey g}lgﬁlgj afc%vltéves
conbe nat ipar fefraatl vl easio rtiwe Ifb)hdir ephahira g caddisiilves eddisets.

Pref erred conbi nati ons 15enconpass an organosiliconate based on at
| east one methyltrial koxysilane and an organosiliconate based on at

| east onéusitihdie forgancisd lgicoup campomralss iang oataayslst r ifalk exsasid lane,
propyl trighkoxysis 'u%'i‘le%s l%‘ét%atorr'gaaHﬁ%’&ﬂ%'ﬂe%“%%m and

pentyltrial koxysi |l anes, hexyltrial koxysi| anes
20hept yl ﬂrgéllnl@é’)&gs?‘ﬂ%ﬂ@la@@tsylstlﬁnépﬁokwl PakBsh Andt her 3preferred

conbs nat p@lyﬂi&wyam%g@msqmmé i ganat@rkased o, atpd18astl 1 with
ety AOS er 10 230 one, oL T S OAIOR: IR S LAnes
butyltrlaiKDXysBD@ne@rgan051lanols such as SiR,(OH) 4-n, disiloxanes,
oligosiloxanes, polysiloxanes for example composed of units of
the general formula RcHgSi (OR’)e{OH):O(4-c-g-e-£372 with ¢ = 0 to 3,
30 d=0¢tol, e =0¢to 3, £ =20 to 3, and with The sum c+d+e+f
per unit being no more than 3.5, with R in each case being
identical or different and denoting branched or unbranched
alkyl radicals having 1 to 22 C atoms, cycloalkyl radicals
having 3 to 10 C atoms, alkylene radicals having 2 to 4 C
35 atoms, and also aryl, aralkyl, and alkylaryl radicals having 6
to 18 C atoms, and R’ denoting identical or different alkyl
radicals and alkoxyalkylene radicels having in each case 1 to

4 C atoms, preferably methyl and ethyl, it also being possible



25pent yhypy alismousal anes, hexyl trial koxysi |l anes, _ PCT/EP2012/062717
heptyl tri al koxysilanes, or octyltrial koxysilanes. Typi cal

formul ati ons of the gypsum containing construction material conpounds
conprise in general 5 to 90 wt% nore 30particularly 5 to 80 wt% of
gypsum 0.5 to 20 wt% nore particularly 1 to 10 wt% of pozzol ans,
0.5to 30 ww% nore particularly 1 to 10 wt% of cenent, 0.5 to 50

W % norespardi L Walldails o KN W%t OfpPod B itk dP 180 n1%gens such
preferab%l to 80 w% and nore preferably 20 to 70,4/\&%0} ,
aggr egat 65 FEHd Bt PUEWMK moPE TR cAshey A4 A4 of

adm xt ur eszdriigy hy dimophwbicd mg-addi tduleoraire ddict udedbaxilhe:

gypsum cont,ai pi.ng construction material conpoun referably.,at 0 to
5 wm% noarnehypcgrrjtoﬁed ulaanr# ycaa]:tbctp.yll t%rolupvﬁ’%arqcﬁeln cljcj:‘ egfcoarseeneon itohneed
figufes ippwIblare bhased le theerdy yooss ghite dfont e tgy gsure ddret ai ni ng
constructj |t.er | «conmpounds, and add up in total to 100 wt% 5The
wei ght ra({%c}ﬂg?él?edn?n% to pozzolan is preferably 1:4 to 4:1, and nore
preferably 1:3 to 3:1, and nost preferably 1:2 to 2:1. The total

P of or abl e o B A 70 80t % hased |
prefera 0.9 9 and nos referably ] 9 based in
each cas& AP ISPV it ] WS Iy S8t dohtai i n ¢ dorrstal&s corpuch
mat @oi al onpowonds:id roprefieydned: ietradd yienitlsa idter igylps.um cont ai ni ng
constr UCtdror]anloSSrFLBfieroin%l eCsO roeu r]o Sc airneab rg)l Ofyoerd e%asamc QLneSt rbUCtJ:ieOanction of
adhesi ves, reparticularly as tile adhésives, “or bascoat | ng

mat er i al synenmrre nyare icongaard ayl ksk ysuil far ey ettty awompoumd ey ffdlogdrydroxy
filling Pt NGRS, CONSHT Wild AL GNRSIMGS f Rptal 1yes.
gypsum cont al ni ng construction rmaterial conpounds conprise I n general
25 to 50 %%Wﬁ%@lﬁhl%@% PBT sHHDIL AgdrEegdeEPandtd i giffes in
mﬂ@m?ein?! tﬂyl I ﬂ&yéﬂﬁgg&k l%ﬁFh ' ﬂ% t ining 5100 Wt %
constructign eri conpounds [ up i.n total to ] 0
' the RO HISE ORI et | T A MR e T+t R RsGriorient s
may be ugmetthaxvaddardancdu it tilve tafcorvenEntrieane pamtpiloadi<f or mul ati on

of the gy tainin tr. 0 t.er | conpounds. 30In the
case of lf?g%argg%ggaatq} rrlygf ?rlaetgr ?Ea]{lg%%}%og{ gyp%dlne}agdont ai ning construction
mat er i al hempodrdseddrissid ane ye martal 1 B0 med- ek v %aneor-e Examples of
par bh cul ay1ls 140 g H0 WS e BREUR HhRUAR B W% TS RAT tHylAlde,
25 to 45 wt% of aggregates, with the fltgures, I n pércent by weight

bei ng ba§¥R¥QNP%QR%QH%PR&¥gﬁﬂ the form of their aqueous solutions.

Examples of suitable polyhydroxy compounds are alkanediols,
such as ethylene glycol, diethylene glycol, triethylene
glycol, polyethylene glycol, 1,Z2-propanediol or 1,3-

25 propanediol, alkanetriols, such as glycerol, alkanetetrols,
such as pentaerythritol, hydroxycarboxylic acids, such as
lactic acid, citric acid, or tartaric acid, saccharides, such
as sugars, more particularly glucose, sucrose, or fructose, or
starch. The reaction products may comprise basic or acidic

30 constituents, examples being catalysts which may be added in
order to promote the elimination of alkoxy groups. Methods for
producing organosiliconates are described in WO 2012/022544,
DE-A 102011076344.9 or DE A 10107614, for example.

35 Particularly preferred organosilicon compounds are methyl-
trimethoxysilane, methyltriethoxysilane,
ethyltrimethoxysilane, ethyltriethoxysilane,

propyltrimethoxysilanes, propyltriethoxysilanes,
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adding up in total to 100 % In the case of use as coating

materials, the further conponents may be used in accordance WO
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conpounds 22 conmponent construction terial conpound Preferably,

however , Hi?nﬁTxFﬁﬁ@ngy FEANBERCXYAASL AR Rat er required for
wor ks ng teimddedlimredhaketyspliae, tdl?@tkymgetgﬁmgrﬁOﬁydlSllane,
gypsumc nt aj ni ons uct i.on terl a nas_o nvent.ion
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units. Particularly preferred organosilicon compounds are also

the abovementicned organosiliconates.

Preferred hydropheobizing additives comprise one or more

25 organosilicon compounds applied ftc one or more supports.
Suitable supports are based, for example, on inorganic
particles, water-soluble organic polymers, or water-insoluble
crganic polymers. Examples of inorganic particles are
aluminosilicates, such as zeolite or metakaolin, flyash, loam,

30 lime, carbonates. Examples of water-scluble organic polymers
are starch, celluloses, or polyvinyl alcohols. The water-
insoluble inorganic polymers are preferably the polymers
described earlier on above and based on one or more
ethylenically unsaturated monomers. With particular preference

a5 the water-insoluble organic polymers are present in the form
of the powders redispersible in water, described earlier on

above.
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more organoorganoxysilanes, more particularly ethyltri-
alkoxysilane, propyltrialkoxysilanes, butyltrialkoxysilanes,
25 pentyltrialkoxysilanes, hexyltrialkoxysilanes,

heptyltrialkoxysilanes, or octyltrialkoxysilanes.

Typical formulations of the gypsum-containing construction
material compounds comprise in general 5 to 90 wt%, more

30 particularly 5 to 80 wt%, of gypsum, 0.5 to 20 wt%, more
particularly 1 to 10 wit%, of pozzolans, 0.5 to 30 wt%, more
particularly 1 to 10 wt%, of cement, 0.5 to 50 wt%, more
particularly 1 to 10 wt%, of polymer, 0 to B0 wt%, preferably
1 to 80 wt%, and more preferably 20 to 70 wt% of aggregates,

35 and 0 to 10 wt%, more particularly 0.1 to 4 wt%, of
admixtures. The hydrophobizing additives are included in the
gypsum-containing construction material compounds preferably

at 0 to 5 wt%, more particularly at 0.1 to 1 wtd. The
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anount of m xi ng water was added subsequently, and the resulting

m xture was m xed honobgeneously. Inventive exanple 1: Fornul ation of
the tile adhesive: Hard plaster of paril$ HF1 (al pha-hem hydrate)
Portland cenent OCEM | 42.5 20Silica sand BCS 413 Metastar 501

met akaol in Cul mnal C 9133 cellul ose ether Retardan P retardant

Pot assi uarsukhaheiaaeel €iguees408 pakt arbybuweeghbnS@hpantry by ivwkigbit

451 parts, by weight 50 parts by weight .5 parts b ight 2 parts_hy
weioht 2258 eYBEIM RS Ry KBk 3 s Pt epbrs: 5o boalia0 e pgc
by wei ghtip (pokyuiehyktoal@6heitsst abilized, water-redispersible

di spersi on powder based on a copol yner of vinyl acetate and

ethylene&. M xing water: 280 ml of water to_ 1000 g of dry m x.

301 n¥ent FP& BRaAPLeratipophulrgirbn 6P PREZPLEsr 1fi PrEAgradmpodnd: to

Hard pl agter ghdapabks EE%f%@bBE@'@@G1EMdB@H$)5QQ-ﬁo@@rb§eﬁéré%ﬂ9hﬁ:2

Li ght spar accelerator5.0 parts by weight 35Portland cenent white OEM
| 42.5 R?g.g’iarts by weight Silica sand BCS 413209. 3 parts by wei ght
Owyacarb 6 AL cal ci um carbonat el03.0 parts by wei ght

The total amount of gypsum and aggregates is preferably 50 to
10 98 wt%, more preferably 60 to 95 wt%, and most preferably 70
to 90 wt%, based in each case on the dry weight of the gypsum-

containing construction materizl compounds.

In preferred embodiments the gypsum-containing construction
15 material compcunds are employed as construction adhesives,

more particularly as tile adhesives, or as coating materials,

more particularly as self-leveling compound or floor £illing

compound.

20 When used as construction adhesives, the gypsum-containing
construction material compounds comprise in general 25 to
50 wt% of gypsum, 35 to 60 wt% of aggregates, the figures in
wt% being based on the dry weight of the gypsum-containing
construction material compounds and adding up in total to

25 100 wt%. In the case of use as construction adhesive, the
further components may be used in accordance with the
aforementioned typical formulaticn of the gypsum-containing

construction material compounds.

30 In the case of use as coating materials, the gypsum-containing
construction material compounds comprise in general 30 to
75 wt%, more particularly 40 to 60 wt%, of gypsum, 10 to
60 wt%, more particularly 25 to 45 wt%, of aggregates, with
the figures in percent by weight being based on the dry weight
35 of the gypsum-containing construction material compounds and
adding up in total to 100 wt%. In the case of use as cocating

materials, the further components may be used in accordance



Met ast aky @b 18mbagaol i n75. 0 parts by weight 18 Agitan PCGPBP2012/062717
defoaner2.0 parts by weight Retardan P retardant0.4 parts by wei ght

Mel ment F 17 G superplasticizer5.0 parts by weight Tylose H 300 P 2
cellul ose ether0.3 parts by wei ght 5VI NWNAPAS 5025 L di spersion
powder 25. 0 parts by wei ght (polyvinyl alcohol-stabilized,

wat er - r edi spersi bl e di spersi on powder based on a copol ynmer of vinyl

acetate gndnethyl gm@):em%magewat%lcaﬁofah:mg&aw@bar otf0th80gygsam-dry
m X. 10 Conparati ve exa r mu atg of thgﬁtlle adhe5|ve Har d
)

T Sster GoRRas R hhr g SRR R 2t R lolMrcs cand BCS. 413 o6y

Cul m nal C 9133 cellulose ether 5 Retardan P retardant 2 Potassium
sulfate @%QSEG£%t%Be%r BB%EA§t§g%3 Wag %pﬁéséaﬁeeo%%eEhe gypsum-—

5 containing construction material compounds, preferably 15 to
70 wt%. In the case of the construction adhesives, preferably
20 to 35 wt% and more preferabliy 15 to 30 wt% of water is
added. Added to the coating materials is preferably 15 to
30 wt% and more preferably 19 to 25 wt% of water. The above-

10 stated figures concerning the wt% of water are based in each
case on the dry weight of the gypsum-containing construction
material compound in question. The stated quantities of water
are conducive to production of construction material compounds
having the desired processing properties.

15
To produce the gypsum-containing construction material
compounds, the suitable mixers are used to mix and to
homogenize gypsum, cement, pozzolans, optionally aggregates,
opticonally admixtures, and optionally polymers, more

20 particularly in the form of aqueous polymer dispersions or,
preferably, in the form of polymer powders redispersible in
water. In an alternative procedure the polymers, in the form
of aqueous dispersions or aqueous redispersions of polymer
powders redispersible in water, are mixed with a mixture of

25 the other, dry components of the gypsum-containing
construction material compounds (2-component construction
material compound). Preferably, however, a dry mixture is
produced, and the water required for working is added

immediately prior to working.

30
The gypsum-containing construction material compounds of the
invention are suitable in particular for use as gypsum
mortars, such as, for example, coating materials, construction
adhesives, or other common applications. Examples of

35 construction adhesives are adhesive mortars, bedding mortars,

or tile adhesives for tiles of all kinds, such as earthenware,
stoneware, fine-stoneware, ceramic, or natural tiles, in the

interior or exterior segments. Examples of coating materials
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parts by weight parts by weight. 20Mxing water: 240 ml of water to
1000 g of dry m x. Conparative exanple 4: Fornulation of the tile
adhesive: Hard plaster of paris HF1L (a&fpha-hem hydrate) 400 Portl and
cenent CEM 1 42.5 50 Silica sand BCS 413 501 Cul minal C 9133

cellulose ether 5 Retardan P retardant 2 Potassium sulfate

accel er atee ZiVINNAPASMR23AN,difspewsilds powddoo4E, fanrt exaynple,ghn

part s by el gt RarLs Y Welght PR iUl AT 1Y Wit parts
by wei ght par by Wweight™.

screeds, and plasters or renders, in the interior or exterior
segment. Other common applications are joint fillers or

5 jointing compounds. The gypsum-containing construction
material compounds may alsc be used, furthermore, for
producing gypsum boards or gypsum rmolds. Other applications
are, for example, plasters, renders or stucco work, including
such applications in the exterior segment.

10
Construction products produced from the gypsum-containing
construction material compounds of the invention are,
surprisingly, resistant even under humid or wet conditions,
and even, more particularly, in the case of freeze/thaw

15 alternation, and after such exposures they display
substantially better strength values or mechanical properties
than construction products made from conventional gypsum-
containing compounds. With the construction material compounds
of the invention, accordingly, it is possible fto achieve

20 decisive improvements in the tensile adhesive strength,
tensile flexural strength, compressive strength, abrasion
resistance, water absorption, and hence the weathering
resistance of gypsum-based construction products. Even after
storage in water, indeed, the construction products of the

25 invention attain the strength levels of cementitious systems.
From a performance standpoint, therefore, the construction
material compounds of the invention are an eguivalent
replacement for cementitious construction material compounds,
but with the advantage that gypsum is obtainable with much

30 less expenditure of energy in contrast to cement.

All in all, therefore, the gypsum-containing construction
material compounds of the invention are notable for
outstanding water resistance. These effects are produced

35 surprisingly by the synergistic interactions between gypsum,
cement, and the pozzolans. By addition of polymers and/or
hydrophobizing additives, more particularly organosilicon

compound, this effect is boosted even further synergistically.
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exanpl e 5: 35Formul ation of the tile adhesive: Hard plaster of paris

HF1 (al pha-hem hydrate) Metastar 501 netakaolin 400 parts by wei ght
50 parts by weight 19 Silica sand BG% 413 501 Cul m nal C 9133
cellul ose ether 5 Retardan P retardant 2 Potassium sulfate

accel erator 2 VI NNAPAS 4023 N di spersion powder 40 M xi ng water:
270 M of water to 1000 g of dry m x. Conparative exanpl e 6:

Formul ation. of {8 P U dlg 1 d ML SAPHN e MBI, RIARL L o PR $EL

invention:

5 Production of the gypsum-containing construction material

compounds :

A dry mix was first produced from the components of the
respective formulation of inventive/comparative examples 1 to
10 6, by the homogeneous mixing of all of the components of the
respective formulation, apart from the mixing water. The
respective amount of mixing water was added subsequently, and

the resulting mixture was mixed homogeneously.

15 Inventive example 1:
Formulation of the tile adhesive:

Hard plaster of paris HF1

(alpha-hemihydrate) 400 parts by weight
Portland cement CEM I 42.5 50 parts by weight
20 Silica sand BCS 413 451 parts by weight
Metastar 501 metakaolin 50 parts by weight
Culminal C 9133 cellulose ether 5 parts by weight
Retardan P retardant 2 parts by weight
Potassium sulfate accelerator 2 parts by weight
25 VINNAPAS 4023 N dispersion powder 40 parts by weight

(polyvinyl alcohol-stabilized, water-redispersible dispersion
powder kased on a copelymer of vinyl acetate and ethylene).

Mixing water: 280 ml of water to 1000 g of dry mix.

30 Inventive example 2:
Formulaticn of the floor filling compound:

Hard plaster of paris HF1

(alpha-hemihydrate) 500.0 parts by weight
Light spar accelerator 5.0 parts by weight
35 Portland cement white CEM I 42.5 R 75.0 parts by weight
Silica sand BCS 413 209.3 parts by weight
Omyacarb 6 AL calcium carbonate 103.0 parts by weight

Metastar 501 metakaolin 75.0 parts by weight
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1: Results of testing of the tile adhesives of
10

Comparative example 3:
Formulation of the tile adhesive:

Hard plaster of paris HF1

{(alpha-hemihydrate) 400 parts by weight
15 Silica sand BCS 413 551 parts by weight
Culminal C 9133 cellulose ether 5 parts by weight
Retardan P retardant 2 parts by weight
Potassium sulfate accelerator 2 parts by weight
VINNAPAS 4023 N dispersion powder 40 parts by weight.

20 Mixing water: 240 ml of water to 1000 g of dry mix.

Comparative example 4:
Formulation of the tile adhesive:

Hard plaster of paris HF1

25 {alpha-hemihydrate) 400 parts by weight
Portland cement CEM I 42.5 50 parts by weight
Silica sand BCS 413 501 parts by weight
Culminal C 9133 cellulose ether 5 parts by weight
Retardan P retardant 2 parts by weight

30 Potassium sulfate accelerator 2 parts by weight
VINNAPAS 4023 N dispersion powder 40 parts by weight.

Mixing water: 250 ml of water to 1000 g of dry mix.

Comparative example 5:
35 Formulation of the tile adhesive:
Hard plaster of paris HF1
(alpha-hemihydrate) 400 parts by weight
Metastar 501 metakaolin 50 parts by weight
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Freeze/thaw conparative exanple [NmR2] [Nm2] [NmR2] [NmR] 1 1.2
0.78 1.28 0.8 3 1.20.11.20.241.40.4

19
Silica sand BCS 413 501 parts by weight
Culminal C 9133 cellulose ether 5 parts by weight
Retardan P retardant 2 parts by weight
Potassium sulfate accelerator 2 parts by weight
5 VINNAPAS 4023 N dispersion powder 40 parts by weight.

Mixing water: 270 ml of water to 1000 g of dry mix.

Comparative example 6:
Formulaticn cof the floor f£illing compound:

10 Hard plaster of paris HF1

(alpha-hemihydrate) 500.0 parts by weight
Light spar accelerator 5.0 parts by weight
Portland cement white CEM I 42.5 R 10.0 parts by weight
Silica sand BCS 413 349.3 parts by weight
15 Omyacarb 6 AL calcium carbonate 103.0 parts by weight
Agitan P 800 defoamer 2.0 parts by weight
Retardan P retardant 0.4 parts by weight
Melment F 17 G superplasticizer 5.0 parts by weight
Tylose H 300 P 2 cellulose ether 0.3 parts by weight
20 VINNAPAS 5025 L dispersion powder 25.0 parts by weight.

Mixing water: 240 ml of water to 1000 g of dry mix.

Testing of the gypsum-containing construction material

25 compounds:

The gypsum-containing tile adhesives of inventive/comparative
examples 1, 3, 4, and 5 were each tested in accordance with

European tile adhesive standard EN 1348. The tensile adhesive

30 strength here was determined after the following storage
conditions:
SC: 28 days (d) standard conditions storage (SC);
Wet: 7 d SC and 21 d wet stecrage;
Heat: 14 d SC and 14 d hot storage at 70°C;

35 Freeze/thaw: 7 d SC, 21 d wet, and 7d alternating freeze/thaw
storage.
The results of the testing of inventive/comparative examples

1, 3, 4, and 5 are summarized in table 1.
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conpounds of inventive/conparative exanples 2 and 6 were each tested
in accordance with the French CSTB specification for floor |eveling
conpounds, for exposure class P4. The £®l 1 owi ng 10paraneters were
determ ned here after the follow ng storage conditions:

FT-SC. flexural tensile strength after 28 d SC storage;

FT-wet:flexural tensile strength after wet storage; CS-SC. conpressive
strength_after.28 SC._st or age,; - : essi th-after
wet storgaégeT%\S-S :?Se%%lt:? e”ad %%?%/eg\é\%eﬁ%?ﬁ{éige%gaég%‘?%% Q?or age,;
TAS-wet : tensi | e adhesvert sve éngthandteveweraspbeage: Thedr esuilt §: of
the testing of inventive/conparative exanples 2 and 4, respectively,

are summartzed—ntabte2—20Tabte2:Resultsof thetesting of —th
floor fi|llihgventive/ SC  conpdiftds of Hewdnt i \Eresmsditaaive
exanpl es| 2 C@ﬂ@a?r%zgivem 2013/ Q%621 PGT /P01 2/ Q8RAL) [N /mm?]
example

1 1.2 0.78 1.28

3 0.1 1.2

4 1.4 0.4 1.2

5 0.2 1.2 0.1

The gypsum-containing floor filling compounds of
inventive/comparative examples 2 and é were each tested in
accordance with the French CSTB specification for floor

leveling compounds, for exposure class P4. The following

10 parameters were determined here after the following storage
conditions:
FT-5C: flexural tensile strength after 28 d SC storage;
FT-wet: flexural tensile strength after wet storage;
C5-SC: compressive strength after 28 d SC storage;

15 CS-wet: compressive strength after wet storage;
TAS-5C: tensile adhesive strength after 28 d SC storage;
TAS-wet: tensile adhesive strength after wet storage.

The results of the testing cf inventive/comparative examples 2
and 4, respectively, are summarized in table 2.
20

Table 2: Results of the testing of the floor filling
compounds of inventive/comparative examples 2 and

25 43



21 | nvemwOV13009%Hr at i ve exanple CS-SC [N /m2] CS-wet PNMRRROEIORE17

[ N 2]

FT-wet [N 2] TAS-SC [N m2] TAS-wet [N mmR2] 2 48.3 26. 4

13.8 5.7 2.5 2.2 6 27.1 11.6 8.2

10

15

20

25

30

21
Inventive/ Cs-5C CS-wet FT-SC FT-wet TAS-SC | TAS-wet
comparative {N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm’] [N/mm?]
example
2 48.3 26.4 13.8 5.7 2.5 2.2
6 27.1 11.6 g.2 2.3 2.8 0.7

The results with the tile adhesives in table 1 demonstrate
that with the inventive tile adhesive (example 1) a tensile
adhesive strength achieved after wet storage and after
freeze/thaw storage is many times higher than with the tile
adhesives of comparative examples 3, 4, and 5. The tensile
adhesive strengths after SC and hot storage are at a
comparable level for all of the tile adhesive formulations of
inventive/comparative examples 1 and 3, 4, and 5,

respectively.

The results in table 2 demonstrate that the inventive floor
filling compound {(example 2), both after SC storage and after
wet storage, results in flexural tensile strengths and
compressive strengths which are significantly above those for
comparative example 6. With example 2, the tensile adhesive
strength after wet storage is likewise significantly higher

than with comparative example 6.

The results therefore show that with the gypsum-containing
construction material compounds of the invention, construction
products are obtainable which possess better strength values
or mechanical properties under humid or wei conditions than

conventional gypsum-containing construction products.

Production of hydrophcobized, gypsum-containing construction

material compounds:

Example 7:
Like example 1, with the sole difference that the dry mix was

additionally admixed with 3 parts by weight of pulverulent




2.3 2. 6W02013M0e46Xsults with the tile adhesives in tabl BAI/EP2012/062717
denonstrate that with the inventive tile adhesive (exanple 1) a
tensi |l e 5adhesi ve strength achi eved after wet storage and after
freeze/thaw storage is many tinmes highé® than with the tile adhesives
of conparative exanples 3, 4, and 5. The tensil e adhesive strengths
after SC and hot storage are at a conparable |evel for all of the
tile adhesitwesfiammmeahiydnd 1dfconatent(isié/icompacatiirve examplres ibrand 3,
4, and 5, JesRec I |t,S .0 I e trat at_the

i nventi vé 50 8% % %I#O E%ﬁzg%% 54% Qllggé%a%ng%BQ 55% %ébgiorage
and afteﬁlmepogtsr@gé4)results in flexural tensile strengths and
conpressive strengths which are significantly above those for
conparative exanple 6. Wth exanple 2, the tensile adhesive strength
aftel weExSferl&gé is |ikew se S|gn|f|cantly hi gher than with
conparative exanple 6. 20 The results therefore show that with the

Conot T UCLRGR BrBTBCEs Lar 8165 HTatIoe Swrtich SpoSeees Wbt LEF Svvarien ™
val ues oedmamh@neaaw pﬁmﬁa@U|@ithn@epahmml@yOM@N@htcmﬁdmmﬂ@@&uﬂhwn
2o oy e A% NPT AL AL CONS ! USL LA RLOYC! S o OuCL ] On O

hydr ophoDbi psum contarning construction materi conpounds: 30
Exanfpl e PE-Bi Il@2@>1é|@ﬁl6é4ﬂ Mi m@lta}re re¢lie diff p@r*i@ﬁ@@klﬁfhéto the dry mx
was addi t;qnall.y —agmpged with 3 parts by weight of pulverulent 22
pot assium nmet hyl siliconate (siliconate from preparati on exanple 2 of
WO 2012/ 022544: nolar ratio of potassiumto silicon = 0.64). 5Exanple
8: Like examplie b.: mﬁth the sole difference that the dry m x was

addi ti onal.,l adnix % rts we erul nt pot assi um

" sobuty1 SECBHATB Es i dndt 16, £ 3ie it Terendd R LAY Y 3% WBs

15 additionally admixed with 5 parts by weight of silane powder
(silane powder from example 3b of EP 1394198: an

alkyltrialkoxysilane supported on polyvinyl alcohol).

20 Example 10:
Like example 7, with the sole difference that the dry mix was
additionally admixed with 3 parts by weight of the pulverulent

potassium ischutylsiliconate from example 8.

25 Example 11:
Like example 7, with the sole difference that the dry mix was
additionally admixed with % parts by weight of the silane

powder from example 9.

30
Testing of the hydrophobized, gypsum-containing construction
material compounds:
The hydrophobized, gypsum-containing tile adhesives of

35 examples 7 to 11 and the gypsum-containing tile adhesive of

example 1 were each tested for their water absorption in

accordance with European standard EN 520.



10DE- A WaOu81H3421 9: nolar ratio of potassiumto sili c@UHEPR2002/062717
Exanple 9: Like exanple 1, with the sole difference that the dry m x
was 15additionally adm xed with 5 parts by wei ght of silane powder
(silane powder from exanple 3b of EP 1394198: an al kyltri al koxysi | ane
supported on polyvinyl alcohol). 20Exanple 10: Like exanple 7, with

the sole difference that the dry mx was additionally adm xed with 3
parts by amieght2 fddhestpidames ulreidr potass sindaaid g || iaahatid Sfaqent

exanpl e 8, 25EX le 11: Like .exanple 7 ith the sole difference
That  the TR L RO AT Jfed mdsrs W L B ai S T v of
the sil amspowder g crsxaipide 0 B0 StHbt ity ofe st shyadr apteobiesgd,ng
gypsumc idnj -ozlrb%r- t.d erial conpounds: The hydrophobi zed,
gypsum c%ﬁi%nﬁ%r& e al:jﬁeﬂsal%\}eésm%f 35exanples 7 to 11 and the
gypstm containing tile adhesive of exanple 1 were each tested for

their watgfe akRsQrRtd O IThAGC O3 dRtdesh W At EwReah standaribEN 520.

23 After 28-day storage under standard condi tltﬁ{]ﬁsj, and subsequent

dryi ng t o-UGHEaMR GRS T 4T TRV tWd-HEUrI XR Bt & N%s
descri bed il ENHE20vekhd gaiultds ofvdhe dibidirgarne dtoprrdizethg rf the
.tab le 3 t51 l-léh%c(hees%vtess ! n!['}‘}eat\)n;aec 3r da%r.r_ctocﬂr?triabtne c}rhoats tsr}_e%nai J_Icia!nlocrlyqf by

i nventive organosﬁ icon corrpounc?s to gypsumcontaining tile

adhégi vesid ead<LG% aheergomgfifries] ere mdriophaldditigresf thmnpilles 10 and
adhesi ves;.{,Thg water. Ahsorption. grops, si .r](tiaé%gd , by 10up to 90%
The conbi ne)drtﬁrse 5? two a |tti0lves (e?arrpcﬁgds 1 andgyll) proved to be
particul arly advant ageous.

Table 3: Results of testing of the hydrophobized tile

adhesives:
15
Example Water absorption to Reduction in water

EN 520 absorption in (%)
(wt%)

1 7.83 0

7 2.85 63.6

8 6.27 19.9

9 4,59 41.4

10 0.79 90.0

11 0.93 88.2

a) Increase in mass of the respective specimen after water
storage, based on the mass prior to water storage.

20



Tabl e 3WOU3904421t esti ng of the hydrophobi zed til e adhBETVER2012/062717
Exanpl e Water absorption to EN 520 (mt% a) Reduction in water
absorption in(% 1 7.83 0 7 2.85 63.6 8 6.27 19.9 9 4.59 41.4 10 0.79
90.0 11 0.93 24

Claims:

1. A gypsum-containing construction material compound,
comprising gypsum, opticnally one or more polymers,
5 optionally one or more aggregates, and optionally one or
more admixtures, characterized in that the gypsum-
containing construction material compound comprises one or

more cements and one or more pozzolans,

10 2. The gypsum-containing construction material compound as
claimed in claim 1, characterized in that the gypsum is
selected from the group encompassing «— or B-hemihydrate
(CaS04'1/2 Hy0), dihydrate, anhydrite, or the calcium
sulfate obtained during flue gas desulfurization (FGD

15 gypsum) .

3. The gypsum-containing construction material compound as
claimed in claim 1 or 2, characterized in that the
pozzolans are selected from the group encompassing kaolin,

20 microsilica, diatomaceous earth, flyash, finely ground
trass, ground blast-furnace slag, finely ground glass,

precipitated silica, and fumed silica.

4. The gypsum-containing construction material compound as
25 claimed in claim 1 to 3, characterized in that the
polymers are based on poclymers of one or more
ethylenically unsaturated mconomers selected from the group
encompassing vinyl esters, {meth)acrylic esters,
vinylaromatics, olefins, 1,3-dienes, and wvinyl halides,

30 and opticnally further monomers copolymerizable therewith.

5. The gypsum-containing construction material compound of
claim 1 to 4, characterized in that the aggregates are
selected from the group encompassing lime hydrate and

35 inert fillers, such as silica sand, finely ground quartz,
finely ground limestone, calcium carbonate, dolomite,
clay, chalk, white lime hydrate, talc, mica, rubber

granules, hard fillers, or carbides.



88. 2 a) woe3me46t nass of the respective specinen aft epPQEERR2012/062717
storage, based on the nmass prior to water storage. 24 Cains: 1. A

gypsum cont ai ni ng constructi on materi al conpound, conprising gypsum
optionally one or nore polyners, 5opti@hally one or nore aggregates,
and optionally one or nore adm xtures, characterized in that the
gypsum cont ai ni ng construction nmaterial conpound conprises one or

nore cenents and one or nore pozzolans 102. The gypsun}containing
const ruct.i on_nat erj al as claimed in claiml er.i,z

i that Ehe. 3UBs WL EPBEb At TRofP R Gro0S e NELRpLEYi Rgaoupp” E8
13- hem hydr atéaf@a804Anl1L2aR0), tdi hydchbeacarmypdedt en chathé calépuwt%
sulfate Obtab@egy WLkNY of, U@ 9339 Q%SUB%UFb%QBiQHSQF§D51QQYB%UWE

The gypsum cont construction mater oun | ai me
claiml or Zce@ﬁaﬁac eﬁli@d5pnwﬁﬁa?ftﬁ@1ﬁwﬁimlQn§0a88 yéfeetfed from

the group enggppasgsiag, kaﬁhln,tOZQ Wk%rgﬁlbuﬁaxtqk@%og&@egués@aﬁghthe
flyash, finely ground tra gr ound blast fgrn%ce Sla%ht @elxeground

ol ass, preci SLEHFEA SPI HER, bARASH BRSSP Ee OAY Fhe
gypsun}contag@pegmeaaﬁtéuahhgncﬁabe&uatleanmeuedlas 2babaiedand
claiml to 3 haracterlz%d L9 %haﬁ the gol yners are based on

pol yners of Sﬁ oF nBré etﬁyFenlca Py unsaturated nononers sel ect ed
fromthe group enconpassing vinyl esters, (nmeth)acrylic esters,

V'ny|aroqat'%ﬁehg&ﬁghﬁicoﬁtg19Eﬁae§onQQQuEEQ¥h R@kEQEéi %gﬁﬁgund as

optionally furt nononers copolyneri zab erewt
gypsum cont aFRPA§SEoABt Fhéfmon ﬁﬁtéﬁl&Paééﬁﬁﬁﬁﬁéegf18I§hﬁ¢1tbé weight

Character!Zeéat@otbatcbﬁ@n@ggbeggkgélahg sel ecuedof wgm .t he group
enconpassing linme hydrate and 35inert fillers, such as silica sand,

finely ground quartz, finely ground |inestone, calcium carbonate,
dol osi teg.cl aye gbpbhm—wbhtelhhﬁg bydsatracttiahc maniecdalr cbhepund as

granul es, hapd thLEeus, (96162400409, 83,8108 AUPTUTLAAR! 2HAI Rra
constructlonrraerla OUI’I as cla msalncalm to 9,
char act eri zedmppnthatt Syp@ugoaw@%aggrggp§@ﬁ1i@.éot@02®8ww%%@fbased on

ggzafg?2?1 OrBet 830,06 30ef o2CeRRNGypRuR-EBned i RO0boRkYIRE I oH O
material compound.

20

9. The gypsum-containing construction material compound as
claimed in claim 1 te 8, characterized in that one or more
admixtures are selected from the group of organcsilicon
compounds encompassing silanes,

25 polymethylhydrogensiloxanes, siloxane resins, polysilanes,
organosilancls, disiloxanes, oligecsiloxanes,
polysiloxanes, and organosiliconates, it being possible
for the organosilicon compounds to be present optionally
immokilized on a support or encapsulated in an

30 encapsulating material.

10. The use of the gypsum-containing construction material
compounid from claim 1 to 9 as gypsum mortar, more
particularly as coating material or construction adhesive.

35

11. The use of the gypsum-containing construction material

compound from claim 1 to 10 as adhesive mortar, bedding

mortar, tile adhesive, filling compound, self-leveling



aggr egavéo,20ap@08621o 5 wt % of adm xtures are present, thECI/BR2ZER/62717
wt % bei ng based on the dry wei ght of the gypsum containing
construction material conpound and adding up in total to 100 wt% 10
7. The gypsum containing construction #aterial conpound as clained in
claiml to 6, characterized in that the weight ratio of cenent to
pozzolans is 1:4 to 4:1. 158. The gypsum contai ni ng construction

mat eri al conpowpduad, cbhanptdri nrehdem 1joont, fé¢haract eri Zednkanghat
the total a YRSU ng t LSO 8 9 a n
the dry wei gREBPorRE” Byt n e B, SBRar HshTan” niy berh; n68d8Y or
conpound. 20SJUCTReWE¥Bsum cont ai ni ng construction materi al conpound
as claimed in claiml1l to 8 characterized in that one or nore

adm xtures are selected fromthe group of organosilicon conpounds
enconpassi ng sil anes, 25pol ynet hyl hydr ogensi | oxanes, sil oxane resins,
pol ysi | anes, organosilanol s, disiloxanes, oligosiloxanes,

pol ysi | oxanes, and organosiliconates, it being possible for the
organosi |l i con conpounds to be present optionally immobilized on a
support or encapsulated in an 30encapsul ating material. 10. The use
of the gypsum containing construction material conmpound fromclaiml
to 9 as gypsumnortar, nore particularly as coating material or
construction adhesive. 35 11. The use of the gypsum contai ni ng
construction material conpound fromclaim1l to 10 as adhesive nortar,
bedding nortar, tile adhesive, filling conpound, self-leveling 26
conpound, plaster, render, joint filler, or jointing conpound, or for
produci ng gypsum boards, gypsum nolds, or stucco work.



