WO 2012/ 168347PCT/ EP2012/ 060780 1 PROCESS AND ADDI Tl VE TO | MPROVE ADHESI ON
OF COWPOSI TI ONS TO SUBSTRATES The present invention relates to a process to
prepare amoadmissse, to the additive 5 obtainable by tlkpcs/Epr@ees®soto the
use of said additive to inprove adhesion to difficult-to-adhere substrates
and to building material conpositions containing said additive as well as
to a process to adhere such conpositi ong to difficult-toadhere substrates.
10Pol ysaccharides are widely used in nany different conmpositions to play a
key role in the final properties of the conpositions. Polysaccharide ethers
such as celRROGESS:tANID SADDUHN Ee Tk g PRQY Br ABHESIONe t0fe GORRO SN

bui | di ng erl itions to inprove the rheol ogi cal behavi our and/or
wat er retgﬁqmﬁgﬁﬁay of the composition when mxed with water and
applied onto a 15substrate. However, the pol ysaccharides cannot - due to
their chem cal nature - provide good adhesion to difficult-to-adhere

subst r at es.Therpresentcionertian ksflatehdo @reroeess ionprepairean adidftivie to thet additiNeer e

substrates are substrat.es havin | ow surface 0 eper whi ch requires
speci al o pabtaey TS huafis g Theitie: S0 s Fe oY s SE ko i ng
to the presgmeult-aahéNshistratas Shd &F BuRiifg Matdriab GombdsRiods t@Waihing N
particular 40 mli/n2 or |ower, neasured using either a dyne test pen

f or mul at ed seis! adititigeas well B2 &9 8rribresatacathelssushglampasitanscioetificaivpce

according t -2:2011-12, and include polystyrenes, 25
pol yol ef i ng@hgté:ﬁégsgpeﬁ%%v density pol yethyl enes (LDPE), high density

pol yet hyl enes (HDPE) and pol ypropyl enes (PP) as well as pol yvinyl chlorides
(PVC) and m xtures and bl ends thereof. Therefore, when a buil ding nmateri al
conposilfi o Rgehatddes apgiMadely Usedsincdmagy difterant £oRpPsitions e rria¥ @nkey at e,
it is requig@dint ey f : h g%rga [ ravi de
good adhesir%%.mstﬁgh alﬁé %%Sgn%ﬁ%@mﬁqsiﬂ’é‘%g% sy%tﬁ%}rtéeg?%ﬂ?,%%gs@cﬁn%/he
form of a watlelosbatleersdigspeeticrs aod/mfstarcha¢tbers akused in building material

2012/ 168347PCT/ EP2012/ 060780 2 redi spersib ol yner wder . Such |atices
ety oL Al oRSENS: 1 erous Tt hegnicat heVE. 2hTohavaen! thispfon
material ¢ , thau esj r bl | . \ i
order to ggﬁgrgg!t“y ﬂf%‘hi%c?gg@gg%@s?\’ﬁﬂt ?ﬂgﬁ%’hwfér:] %??&I%Iﬁ?’oﬁwgﬂgﬁg ?ﬁhostd:at es,
it is ilA neupsitatees required to increase the anount 5 of added | atex above

t he amount needed for sufficient cohesion and/or flexibility. It was
therefore the objective of the present invention to provide an additive

\Qlih} fclhchlrr{)r %\ﬁéeﬂ,reter@b&%@ébhdri@leﬁafafninéﬂl—adlué Retratheséraieat Aature — provide
good adhesion to difficult-to-adhere substrates. In the context of the present
invention, difficult-to-adhere substrates are substrates having a low surface

20  energy, which requires special means to provide adhesion. Difficult-to-adhere
substrates according to the present invention have a surface energy of 50
mJ/m? or lower, in particular 40 mJ/m? or lower, measured using either a dyne
test pen formulated to ISO 8296 or preferably a contact angle measurement
device according to DIN 55660-2:2011-12, and include polystyrenes,

25 polyolefines such as low density polyethylenes (LDPE), high density
polyethylenes (HDPE) and polypropylenes (PP) as well as polyvinyl chlorides

(PVC) and mixtures and blends thereof.

Therefore, when a building material composition needs to be adhered to such a
30  difficult-to-bond substrate, it is required to add further components to the
composition which provide good adhesion. Such a further component is e.g. a
synthetic latex in the form of a water-based dispersion or of a water-



10 substrates. Another object was to provide an additive with which it is
possible to adjust the adhesion to difficult-to-adhere substrates

separ at elwofzomesddner properties of the buil ding nmateri CcTEPa@e®sd78®N such
as e.g. their cohesion. While polysaccharides are already a key ingredient
in building mterial conpositions, it would therefore be a real advantage
when they also could 15 provide adhesign to difficult-to-adhere
substrates. This would allow optim sing4he type and anount of further

i ngredients of the conposition, e.g. water-based di spersions or

wat er - r edi $¢@ispens|itdepmlylrrer povdenr. sSucndetiegsd @ne | typwallpdpdaad rig plrm/ide
adhesion to t Bstrat es 398 rlﬂqi.si %%,t% 'ilf) was f und t hat the ose of
the invent @99 P JEngtigiSeln: %;JD &' MOYPER Fogpost BlocREe £3 e
powdery adgindiorefisxblliaP! Iofvever, AT endeR GoagBrsriaen seffidiett! SdRNesiomtter s@h
conpositions to substrates having a surface energy of 50 mJ/n2 or I ower,
measur ed a(9¢f6f3@lt Hgboad BURSE3E§0I 23 zomnyzcaseﬁe’egumd TQ/@%@@Q& thei &@Oanbol id
pol ysac har i c d at
50C or ?ower as a 0| Ilkbgpgﬁlta%l?q %eggﬁh hgﬁﬁg:ﬁeﬁiqlt b&% ritéeﬁcpq& om
the group @rbxmtty:rs ket ones, al dehydes, car bonat es, ar OITB.tI c conpounds,
het er oaronmati ¢ conpounds, heterocycl i ¢ conmpounds, haI ogenat ed hydrocar bons,
cyclic unsaturated conpounds, terpenes, sulfates and sul foxides, conprising
t he steps L X1 t dCl u o&%‘@ SRt ning
t he pol ysagtf:ﬂ%rglatégﬁ%g]’%g 8tbﬁ;&tlglraatl§rnfh% ese ?nlrﬁ{é&]?gH% pr aff A
2012/ 16834 T Elﬁbﬁix&’sommdhesmm pr paetrwtag; thef adisdsigrarto i diffieult-doqadhereng t he

| astici zer rbln the | astici zer olid carrier,

Bt si 791 nGUBHE|5ba NP SETRRt Maiogy R iraraqilite T ubice ‘TBIrpREbIE o vt er
and Subseqlé%lg}étyw@f Bé'dﬂasbhe t& "AHffieLARo- a%l'ﬂ@ré 'édbs%@s“gsebaka?el frohn R&thét Cl e
with a second particle 5 conprising the polysaccharide wherein the nean

particle sipzepertlesrm‘ theabsidingf mtatmrla‘lmamp@mhbrseswhda@a&g: their icohasipnnor e
t han 10t| nean, particle size Zk finer artlcl
E yt i

aggl onerati 'l% hﬁ)%lyaachlarlgg]st RG] eaI egeé%q{ﬁd Wt N béf"ngo 'Bﬂt«?r'al

particle. I3ARisiRmMs! St dlotfl Aferafistet by & 0balREAFNEgEYWhEES tREP VRSP IRLRFS -
Surprisingly, the ﬁirocess and the additive according to the 1nvention

provi dé5a [pooyida iafetardifficulikicendhare silstratesm Brisperud @loweoptimising

difficult e r g 3 ergy
of | 50 ! e Hoas Srekl 8 Eher fgrekferdy o WS ERERLRHEe B S EEHT s
found that didpersiohy saecher-retisgersipte polgmet pevders)dhdependentlg.onvadjasting
retention and rheological profile. Furthernore, the addition anount of the
additive cdA®PABEFIgNIRESsHREEeRari de and the plasticizer need to be
increased only marginally due to the high adhesion efficiency of the

pl asticizer. The additive is easy to handle, 20 inparts excellent storage
stabi | i2by &uwtppsingigbit Wasyfousd ribat el purposerof tserarherdionwsen bé gohaveddiyzer is
required tg $row .de adhesi on, the additive co riai.n% th p?]TJ %/sacchari de
and the pl & PEPYRIPNQ RGCERS Y pa%e%re.%pewésﬁgae iive $4 1tellgjof faeroving
plasti ci zelaghBsin BASANIRE hAterial €BhidoRitions! fU’%ubEHétte'%ehﬁPihg at BGrfagidi ti ve
shows no adverse effect wi't th ot her conponents when m xed I ntd conpositions.

25 Upon coengegy of 56 miméror I®weprrn@&xswed accescirg tae PN BS668b2:P01 {-12nthd t
di ssol ves er ses. _and/ or er ses wel | iLve i r ov.es

Cheot on oA RE! BEPBMeS st SRSV R85 a0fC a0 R tkEr TePdRs s,

snmal | aBDUMSsticized is Y G RBEOG & oWk, Aas bmnhgapomh@f t1obet crmgtydr aid dry
bui |l ding material conposition. Wen the additive is obtained by m xi ng a

first and as selestrsl pam ihel eroupre eiens. kgtprteﬁaﬁlotenadﬁaacﬁarpan@tiea aranakic of

the coarser oﬂ‘?doﬁjn?i%ehéf%r&%”@ ¢ ccfrﬁ&gh @80% o c%rﬁ&gtﬁdst 'H%Id@%% te

particle si S iner par uces srgnifican even dt akes
away conpl élyergcarboies rdyedkicof urtkatungted ebmigorinpsr t iterbeses, Besaltfaesdeand(i ng
WD 2012/ 168347PCT/ EP2012/ 060780
sulfoxides, comprising the steps of
30 a) admixing the plasticizer to an aqueous medium containing the

polysaccharide followed by drying the admixture, or



4 is prevented to a |large extent the conposition of the additive remains
constant during transport and storage. Clained also is the use of the

addi ti ve wb 20teei683aventi on in building material 5 conpo®CTiEPRGI26078NCT ease
adhesion of said building material conpositions to difficult-to-adhere

Substrates, i.e. to substrates having a surface energy of 50 mJ/nR or
| ower, in particular of 40 mJ/n2 or |ower. The i nvention provides al so
bui l di ng materi al conpositions conpri si the 10additive of the invention,

a filler, a mneral binder and/or a water-insoluble polyner-binder. Wth

t he present inbvenpreparing a dirstypgsticleiaognprising Hicoplastiozeobynil) adeothing theng
mat eri al conpositions. W thout the.need.of adding.a.suitable polynmer binder
to 15 provide adRESTBHer (4TS Ol e d's ST g, 41 el WA such
conposi tions can RenfhetiBuabedobldpalyrithyin RPAtEMBAd Riubdequerit dsfind the
provi de excell ent adhesion to difficult-to-adhere substrates.” I n ot her

enbodi ments the b&MWsiag, réde (iamixisgnihusifirslo paviitle withra sseaeondhpadigd ti ve

of the invention, j i th I i rs. a wth
ol yior "bi nder o wibHE4hy SBbRbpEH e dbfT e nER pBHRAE Sk O,
flexibility. Henceoameerailthe dirftedicese®id partichgis aotmmbed tiem 40 thaeeteosts -

or a nore cost-efficient fornmulation with the sanme performance - can be
obt ai ned easily wmean maridessize ¢f fhewdinenpasidtle oPr i saglemeraiing. thisdirat ned

is also a process : _uil-di 1l ptions to difficult-
t o- adhere substra tgg.@?gga?@g%@g@ gﬁﬁc@lﬂr{r’ggog‘é?lﬁ?@gge energy of 50 mj/ nR

or lower, neasured according to DI N 55660-2:2011-12, conprising the step of
addition of .the additive of the invention to the building material
comos 101 oFEdHRT GiAPe FhAsityg CANEP B e 296u RUCESH Jor sol vent i xtur e
and appl yi ng the 300btai ned m xture onto the difficult-to-adhere substrate
and allowto dry. The preferred solvent is water. WO

2012/ 16834 BeavigiPgly1 fe pox@8sxNd theagdditiex @ecorsing to thenihvention tevidewent i ve
process to agvhere bucil di ntg mat erli a{ cangosi tions 1.0 ditffi ﬁ.l t-t0- %ﬂhere
subst r at es POOEECRIT 9% q e SIPEART « PERAYOU BIOPELRRe ©Ond” 'ﬁ%‘é%‘? o
current pregesgaesneed tbé GupstraREChaliHg tSUNBES  erlePgP ofes®m A dr Rwert he
conpositions show an excellent wettabrli t%aand 5m Xability and t he obtai ned

m xtur é§ caneassedy ageorghpg i &, DIN 55660t4401 hd. Ul svasolamd ribieht e to a
B e oshiBeAIA S8Hb )bl s> e lentRhetid baBgisl ' ©
profile. Furthermore, the addition amount of the additive comprising the
polysaccharide and the plasticizer need to be increased only marginally due to
the high adhesion efficiency of the plasticizer. The additive is easy to handle,

20 imparts excellent storage stability and pourability. Since only a very small
amount of plasticizer is required to provide adhesion, the additive comprising
the polysaccharide and the plasticizer is easier to dose into compositions than
the plasticizer, e.g. adsorbed onto a carrier, alone. Furthermore, the additive
shows no adverse effect with other components when mixed into compositions.

25  Upon contact with water, it provides an excellent wettability and it dissolves,
disperses and/or redisperses well. The additive improves adhesion on difficult-
to-adhere substrates already when applied in very small amounts, e.g. even
below 0.5 wt.%, based on the total amount of dry building material composition.
When the additive is obtained by mixing a first and a second particle, the fact

30 that the mean particle size of the coarser particle is not more than 10 times the
size of the mean particle size of the finer particle, reduces significantly — or even
takes away completely - the risk of demixing of the particles. Because demixing



pol yners of ethylenically unsaturated conmpounds. The liquid additives are
10 applied to a pulverulent carrier material powder, which may be - anong
ot hers - woceldwBxmge, a starch or a crosslinked pol ysacebampd@2/0direo t hus
obt ai ned powder is then added to the dispersion during the drying of the

di spersion. Wen such products are added to cenent based nortars, the open
time can be extended. 15RU 2 204 540 O relates to dry nortar m xtures for
| aying - anong others - various tiles, 4 ber boards and pol ystyrene foam
boards. The m xture contains binding conponent, filler and 1.0-10.0% of

modi fyi ng dsldrevented torpdaege extent theosdmpositiopladdhé eiddéive réolaims censtant

| i mest one %bower and, addijtionally, 0.05-0.5% water-soluble cellulose ether
and 0. 1-5. O”PEJT%BPQ&E‘ HRUAYE-in the formof 20 vi nyl acetate or

acryl ate copolyners. The clained mxture is said to inprove |aying
characteristics and expanded process possibilities sinmultaneously with

si npl i fi catGlaimed alsyyinghepseadt it adddivever thendiventigniie Buailding Haatesiahesi on
to difficul t-10- ui | dj j al I j : - e, the
type. of "pl SCTRESHERS, B liche e FBNEGIOR. B 4RIY Bl eRIRH oSN LS

cl ai med andifitmiece-adhetehsulpdtanes Cig.eo ssosachiesl hasingus surfalee erdrgl ed F0er son
understands that the plasticizer is a cenment-superplasticizer. Such

super pl ast iNed/8e108 lawer, i gArtiesias Qi My Pt lowsri ds and t hus they deconpose
at elevated tenperatures, but they are not a liquid at 50C or | ower and
havi ng a boiling point of above 100C. 30WD 2010/ 119017 relates to dry

nort ar contldeniimgndioneptaides adgo Duddimgl Ineateriall coepoditiond bymanisialge diel

havi ng a boi | in int of at least 160C. Said ester is used to redu
dust - 1 ob mm@gHngr B 18 dryertions & e sairsralc B amepcndeh e sAR0EaLEleand o
101759392 rRl\#h&Sph@ep cement nortar plasticizing powder, which is forned
by bl endi ng Kaolin powder, a-olefin sulfonate, hydroxypropyl nethyl

cel l ul ose, carboxynnethyl cellul ose and sodium | ignosul fonate. Said powder

has excel | ter-retai.ning.property and plasticjzin owe nd, provi des
coment 5 Hor apenpidret B FRid 3R R gy, Bovabd &Y SBEGle HUME L
l'i gnosul f ongdteribb cémpasitingiwitheRmthe AReH AfHRIITN@ Kl P@!y‘ﬁﬁarabiﬁééﬁf&t e

pl asticizer, i.e. a superplasticizer or liquefier. Thus thi's reference

rel at ed5t o PEOvifef afbasiony s ePMeatesPPedimerdsy it isheruen Fassbir ebagosweh

di scl ose nqr upj - Rt f Lovent Lon, i nel udi ng
the techni %8@%&%@02‘%5&%@3 @éﬁﬂalt%g \kéﬂ{acl) &fﬁﬂ@@%ﬁ%?% tggc%ﬁldprﬁ}ﬁéo t he
i nvention iexcelerithedesion ¢ diffipditniteadhavel siibstrtésidesothes @ntbhadimentd tre

invention al so granules and/or flakes. In a preferred enbodi nent, the
powders ar ®WEIND prierddl compasitiany ¥ai¢h GaniRINs The Aeditv®igfi e menyen,

measur ed usj t [kt | i

(provi ded aAsFRRRHBRSlh o Bolycr Hrideraahalcs yith beyler oy 31n
doi ng =20, aredettar sudaaddninatapowdbesion awibrt aelilityh Haungk, aveeil anbdttepeni ng
onto a slight rough surface. The angle of repose, can.be determ ned by
measur i ng DREOHRIGHOTLRGE SR FRGScoREaIO By S er dPaHEETPRBTE  The
llower the angl@ngd JPARPee I R8nDSE t@taindt Qé’silv QAP SymelBe_Anelver of
response is for free-fl om ng powders preferably between 50 and 70, in

parti cul ar Nugbesat imfgrad@né®. 25 The additive conprises as one conponent a
pol ysacchari de and as anot her conponent a plasticizer. In a preferred
enbodi ment, the sum of the polysaccharide weight and of the plasticizer

wei ght 7ss @lainfstbls ABovd plecdst tbasdHersbuildilg Mmaastal 28mosiflonane drRult-

preferred at |east 30 wt.% based on the 30total weight of the additive.

WO 2012/ 168a-arbens sphstiategspggoubstrates having a surface energy of 50 md/m~ or
lower, measured according to DIN 55660-2:2011-12, comprising the step of

addition of the additive of the invention to the building material composition,
optionally adding and mixing with a solvent or solvent mixture and applying the
30 obtained mixture onto the difficult-to-adhere substrate and allow to dry. The

preferred solvent is water.



7 The additive can be prepared by various neans. In one enbodi nent, the

pl asticizer is adm xed to the polysaccharide, which is preferably in an
aqueous mwoi2ory16837l owed by the subsequent drying of thecadwoaos@so | n case
of a physical and/or chem cal treatment of the polysaccharide, the

pl asticizer can be 5 added to the polysaccharide before, during and/or
after said treatnent. However, in many ses it is advantageous when the

pl asticizer is added after the treatnent’ to avoid any side reactions. In
the context of the present invention, the aqueous nedium may be an 10
aqueous sollhwaemneape@tqdéodmdpt’met e aveative pracesadpansieon buiidingqna@uiel

slurry, a an lor hat t sacchar,i SwWol tate in
N aqueous CREHONE L AR P RSB s e il deluitran Agels ehe

i nvention Is$e;9hq@fhdeedwobwhaﬁg%soroe@mrnqor@césée%tné@d td 6bamaQEPFidhéendrae
plasticizer by (i) adsorbing the plasticizer onto a carrier, and (ii

m xi ng t hi $PPNr aterraddiian, wiheh @Wﬂimswhpwma@ cxapienyi wetiehiity and
pol ysacgharnl.“QglB Iyned%ﬁgﬁ%@rm&mggg S”%?gp %t | él ve according to the

invention is y prepari le conprising the
plasticizer by enulsifying the plasticizer with a syntheti c wat er-sol ubl e
polymer in water and subsequently drying the emulsion, and (ii) mXxing this

first partilciseaipd ina 42 PAf relates toghpracssador the rﬁ9¢V§ﬁWh}ﬂ’rthd'élu' 5When
the additi ugqGRAEr bF%at%]r frﬁéﬂaerélbqie aduéﬁ?r%'i“tﬂwe RRfder! Eom'pbshuén%”BQé cf" n that

t he nean part| cl’e size o € coarser rirst and second par e is
not nore t pohyrMérst oﬁ&ﬁhylpn'@b&y alnisaturatedramoenpduands7 Therdiguid radtﬂaatr\/escatear not

P T, e TR AR B e B P R o -
coarser ang éé]ﬁllcféé“%rstﬁl%htércé él%sgllrfﬂféﬁp §§ccr%9|dbhﬁﬂe@hu§65%rnéﬁ pdfdet he

first and second particles may be aggl dggrate into one particle,

opti onal | y i$ herpaddedijo the disperpiemndusngshe wgyisges the ohﬁpetrmohewrfermw@
smal | er size desired. This h s to redu Qr .even_avaid co etely -
the o 20 Pordids Fmeniienin 1oTaREnRE AL g oBBN LS Hof FBI N IRt ¢ 1 ol os
of the additive. Wen particles, e.g. of the carrier, are present in
agglonerated form the particle size of the agglonerate needs to be taken

i Pt 0 adéIO:“R 21RB4 gt Cd| eelgfiezloi dryngstiar daxbyesrdanByoTg ti @ﬁ@ngéﬁ‘ﬂ@@m ng
Spart or es YPROYS UGS iy boahs AfaiodBa e | Bl S MR Poh@IEFL, s

vol unmet ri c biveding comesendreclinégues a0e10ePR4 df nowodiffyigt ddditke Idombmﬁsoﬁ The

drying of the adm xture to obtain the additive according to the |nvent|on
and of the "¥RIASHICA; BRSHFESEidloBIe @F {imestaimigues %”%ﬁdéﬁh% in? E5gbPymer in

water can é\%télag BﬂeaE&IJPdséTg?dé?éMH By ro? ve@h.gagrg%wnp SPdenf %Hrﬁpof

per son. erre are spray drying, inc Ing pul'se co ust|on spray
dryi ng,zof r egpe abeyatagor atnylade sepobeaerdr fihegelatnemnuixitirads shig tgrimpdovey or
flash drying, in which.case drum dr and dry indi n artlcu arly
breferred e e B eaRGRY0 HeRb Rl dtRtes phedhules v Eligpbdtiay Wi
pl asti ci ZersuMblﬁffba%oﬁ%fyr%?ﬁ'@hébé@%ohgcH%%v@l‘ Urﬁ‘&tﬁfrﬁgb@séﬂdthja@%rcbhegrdnnﬂi ng,
wherein the enulsitied asticizer 1s nost prefera dried using
difficult-to-bond bunldlng materials would be improved. Furthermore, the type of
plasticizer is not described at all. Since a dry mortar mix is claimed and since
25 the plasticizer is added as such, the skilled person understands that the
plasticizer is a cement-superplasticizer. Such superplasticizers are high
molecular weight solids and thus they decompose at elevated temperatures, but

they are not a liquid at 50°C or lower and having a boiling point of above 100°C.

30 WO 2010/119017 relates to dry mortar containing an ester of a) 2-ethylhexanoic
acid and b) an alcohol having a boiling point of at least 160°C. Said ester is
used to reduce dust-formation of the dry mortar.



spray drying or freeze drying. The skilled person is well aware of

techni ques to adsorb the plasticizer on a carrier, techniques to emulsify

t he pl astwoizaeri6sdsrh a synthetic water-sol uble 20 pol ywren/mEprorzas@s) and
techniques to mx a first particle conprising the plasticizer and the
carrier with a second particle conprising the polysaccharide. These

techni ques are well known and establ i shed. The obt ai ned adsor bed powders
as wel | as the mixture of the first and%econd 25particle, i.e. the
additive, are nost typically free-flowi ng, storage stable, and inpart a
good wet t alfind ON iH&@R59802 velatest taniat bemante mortan Pasticiribg diavedar, miectwes ght

ratio of the total unt of plasticizer . the.total ,anobunt of

ol ysaccharsis Oy, P Rnoba hteranalet 5o oy ATdREIbraRv gaethbi »
particul ar c@ﬁ@l%é,”c%@%?m@%yl célLiasd aﬁ@%ﬁdi@nﬂig%sul@ﬁte.%ﬁﬂ Ader ket ween
about 70 : 30 and about”™ 20 :* 80. WD 2012/ 168347PCT/ EP2012/ 060780 9 The

pol ysaccharexgellentpeatpssetaining @espaiheand EatSEINhAOWET.| anchBiaYidgsasement

and. der Pyl TOR WL P& RERAPRROR e A b SR G PR DA I AR ona”

appl i cati ons aTbslicdhat yserecteaigadetur@arkiekeodwnad Wel edrig@ete prastitizemy.ehave
been synthetically prepared. These pol ysacchari des are often solids at room
t enper at ur SURREP!p¥tHza 1 Jau{ige. Ahup ghisnisferenca rreliege.a wHesreny piréart v

have a bul lfn%‘éﬂ%f ty of 10 about 200 g/l or higher, in particular of about
400 g/1 and higher. In building material conpositions, polysaccharides are
typically used in an anmount of about 0.05 to 3 wt.% and provi de water
retention d/or help to adjust the required rheol ofile. Thu t hey
ofton dbe tledienes B osscharant dGelose 3pboabsSh Bl sEhishieErah ind or 1 o
a composi tighgsertiyeHiBRL inckRy He Reh¥RACEgis d8sdiuaed vary and depend on

the specific application. They are nown to

The additive

15
The additive according to the invention is in the form of a powder, which
includes according to the invention also granules and/or flakes. In a preferred
embodiment, the powders are well pourable, i.e. free-flowing. The pourability
can be measured using the pourability test device according to Dr. Pirengle
(provided e.g. by Karg-Industrietechnik) in accordance with ISO 4342. By doing

2 so, a certain amount of powder is scattered through a defined opening onto a
slightly rough surface. The angle of repose can be determined by measuring the
height of the resulting cone by using a reference table. The lower the angle of
response, the better is the flowability. The angle of response is for free-flowing
powders preferably between 5° and 70°, in particular between 5° and 60°.

25

The additive comprises as one component a polysaccharide and as another

component a plasticizer. In a preferred embodiment, the sum of the

polysaccharide weight and of the plasticizer weight is at least 10 wt.%, in

particular at least 20 wt.%, and most preferred at least 30 wt.%, based on the
30 total weight of the additive.



person skilled in the art. Non-Iimtingexanples of

pol ysacchari desar ecol dwat er - sol ubl e pol ysacchari des and pol ysacchari de

et hers, swohlomsiegzr i nstance cellul ose 20 ethers, stareoTarh@rssc(7any| ose
and/ or anyl opectin and/or their derivatives), guar ethers, dextrins and/or
al ginates. Also synthetic polysaccharides, e.g. anionic, nonionic or
cationi c heteropol ysacchari des, can be #fed Non- Ilnltlng exanpl es are
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pol ysacchari des known and it includes acid as well as enzymatic degradation
of starches to dextrins. The types and net hods of chem cal treatnents are
all well krowhet conteat sii thiee presems onvemntiar ether aqueblnslmeiji‘u'rmgney(abmlafs of
nodi fications incl U(ile t he incorporation of alkyl, carboxyal kyl and/or 10
hydr oxydl kyAdU§PYs pROIUlRh- 27 AAUERYSREFIFI &8 8ﬂ“é9ﬁ‘~°t SHISRERFIRY, a&r 8HPSCYhel ude
methyl . etiatlrry, P QoY landtt @iat R8P nafd8 &P HeoirP 3CswldH SrAbliy £12 to
020, aI Kyl groups Non-1imting exanples of suitable carboxyalkyl groups

i ncl ude cardoprpuensdiuand/ or car boxyet hyl groups. Non-limiting exanples of
sui t abl e hydroxyal kyl groups include hydroxyethyl and/or hydroxypropyl
groups. These 15types of nodifications are well known and preferred when

meki ng cel |Ih'|a<h‘é)ﬁweﬁ*té1ﬂb§dmtigw agdings %CCBfCﬁIﬁ?”’[@ eie GRldritionsis cithiped wnd
guar ethers are methyl cellulose, ethyl cellul ose, hydroxyethyl cellul ose,
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hydr oxyet hydonipridiraxiher splysacebtidé ose, net hyl et hyl hydroxyet hyl
hydr oxypr opyl cellul ose, carboxynethyl cellul ose, hydroxyethyl guar,
hydr oxypr opyl guar, nethyl guar, ethyl guar, nethyl hydroxyethyl guar,

et hy| hydrlﬁ&@ﬁ%%'th& bo&ﬁ?e{gﬁythe%tﬂféyﬁéé&élnBMQrtrﬁ’é‘)ﬂ%ﬂ%h i9YBaindd hy!

hydr oxypr opyl” guar, carboxynmnet
20 by preparing a first partlcle comprising the plasticizer by emulsifying the

plasticizer with a synthetic water-soluble polymer in water and subsequently
drying the emulsion, and (ii) mixing this first particle with a second particle
comprising the polysaccharide.

25  When the additive comprises a first and a second particle, it is important that
the mean particle size of the coarser of the first and second particle is not more
than 10 times, preferably not more than 7 times, in particular not more than 5
times, the mean particle size of the finer particle. Alternatively, and in particular
when the mean particle sizes of the coarser and the finer particles differ more
30 than a factor of 10, the first and second particles may be agglomerated into one
particle, optionally followed by a subsequent crushing step if particles from a
smaller size are desired. This helps to reduce - or even avoid completely - the



guar and m xtures thereof. The viscosity of aqueous solutions of the

cel lul ose ether and guar ether to be used is an inportant neans for

provi di ngvoheilwwsas7r ed rheol ogical profile of the 30 becrdireg2owizesi al
conposition. The Brookfield viscosity of the cellul ose and guar ethers,
measured at 20 rpm and as a 2% aqueous solution at 20C, is preferably

bet ween about 100 and 100, 000 nPas, partjcularly between about WO

2012/ 168347PCT/ EP2012/ 060780 11 1, 000 arfd 75,000 nPas, and in particularly
preferred manner between about 5,000 and 50, 000 nPas. Furthernore, the
pol ysacchardetﬂe'xingaqf the ﬂiﬁfeceritom%tii:@edofvﬁhehaédigve.a\/\kﬁn, papickEserea@! 9f 08B to
030- al ky particul ar .08- 0024 | k I.te. h hat e, am pe
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used in t heoplmestricinéatlURigse. teClamques er@{A@ﬁtKhGWh&j)BthelskﬂledSpmepr asticizers
or liquefiers, are a different class of conpounds and thus they do not fall

under this term 20The plasticizer that can be used in the additive for the

use and therpr I ﬂﬁ% by
t he person s Wﬁﬁs?ﬁﬁtetﬁtg?na{ir(t %g&; ?gﬁ'ﬁﬂ%ﬁ@ @WSQ?CE‘B tn/gsso ve p astics

t hat can b@frbtnceemulsmed @Iaﬂhlbmr atith ausgnlthahc swdiet-saltublef mlyttmer lirdwadgemedrer i al

conp05|t|o ol rene, polyvj chlorid pol yol ef i ns.

b of or i 7ke Plack BF et ahamall Ripwt o Bie SEHES degedrt FeldTtaera y ar e
liquid at r h | i Off|LiiXe OF

hi gher, ang’pﬁiﬁg?‘gﬁ%o'hﬁlﬁﬁi”fggﬁgr%dn@%t'oé‘ gﬁfr% CQWgt \I\/@%%e%@?ggl\/ggllz and 11

MPal/ 2. Fuibeldedryimge drumedryingpdgagtindingws flasthatrgngs ol wlbncmqasse druen drying
solubility |n

o7 o | b iy bhind e a8 wriofhn Brefimed Mo afterest bryif Fhéhads Yof T 2°

the admixture of the plasticizer with a polysaccharide include drum drying and
15 dry grinding, wherein the emulsified plasticizer is most preferably dried using

spray drying or freeze drying.

The skilled person is well aware of techniques to adsorb the plasticizer on a
carrier, techniques to emulsify the plasticizer with a synthetic water-soluble
20  polymer in water, and techniques to mix a first particle comprising the plasticizer
and the carrier with a second particle comprising the polysaccharide. These

techniques are well known and established.

The obtained adsorbed powders as well as the mixture of the first and second
25 particle, i.e. the additive, are most typically free-flowing, storage stable, and

impart a good wettability when in contact with water.

In one embodiment the weight ratio of the total amount of plasticizer to the total
amount of polysaccharide is preferably between about 90 : 10 and about 1 : 99,

30 in particular between about 80 : 20 and about 5 : 95, most preferably between
about 70 : 30 and about 20 : 80.



WO 2012/ 168347PCT/ EP2012/ 060780 12 pp. 123-138 or the Pol ymer Handbook, 4th
Ed., J. Brandrup et al. (Ed), John Wley & Sons, Inc. (1999), p. ViiI/

694- 701, weanouss®iol ubility paranmeters can be found i ndipcatepdoibpetsd f er ent
nanes, all relating to the sane product feature. Consequently, they are

i nt erchangeabl e. Thus, the Hildebrand solubility 5 paraneters 6 or 6,,

al so known under the term cohesion paraneter, the Hansen solubility
paranmeters 6 or ElIt as well as Hoy's cohksion paraneters for liquids Elt
can all be taken as the paraneter 6 of the present invention. In case of
doubt, the THenelysagshabdei ty paraneter shall be used. 10In case no
solubility paraneter 6 at 25C can be found in or can be calculated from
handbooks for plasticizers that are a liquid at a tenperature of 50C or
lover and HryngsaRchatidéardai dbmon 1wl Kioetlass e rhateliaw. Mhet igedret hod
can be used to establish that they are a plasticizer in accordance with the
i nvent i on: PEFIR imdhe &rednawsvibe suil@blg @@&Sépﬁhﬁrld%aan@mrlyétw%fé@erﬁof he

i 11 cubt - vo 4 RepGe L RE orang SobER PIRRL A PanMICURRS, 1P

pol yol ef i n-cont ai ni ng or pol yvinyl chloride-containing substrate. To
satisfy thiis feature of the invention, the plasticizer should be capabl e of
di ssol vi ng Tm@oly@@@chaﬁléeﬂnaxthecofcaa.wazalrpr@nQub%maatféa,veebgen synpredicahy and
standard pr, , : I | eSSt kLA i Lr Thi s
can be estggéééslrrﬁgd T‘gvye% gd ?'2%%9'@3“’850 séftg'l] s%ﬁ@? r%ﬂt (I;c?drﬁ?tg@%%%éiﬁ%sn&ll
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the substrate | ase of .a filled paterial, ful dji ssqlves in the .
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formation @hadriaf @éfﬁpbéi%‘hs@poW!s%thé‘ﬁc’iés%r%?@plq%ll?ﬁ‘st‘ir?an 2 At 8ol

di ssolve partially or even fully the plastics in the substrate. Preferably
full di ssol0®% d;m X wkés apdaprevigiet Water retenton amd/or et to adjust Whe hequitedays.
Preferably, H]e Iasﬂli cizer q S afsol ubi Iitg ar ane herk6 at 25tC of 12 MPaY2
or hi gher, TSORAY TRl TER. NREKSTER Aiyiard alfp Fpgnickenets drts Provide

2012/ 16834 8Rehf BARIRG/ SHl48@r 18 ol BermpoaRiohC THer eXit thses of polyeacthaiad he

group of esters, ketones, al dehédes, car bonat es, aromatic conpounds,

het er odponaised \Eynpodndenenseoeribe wplecticcanpicatiers, Ty QG%M@N_étDOWUKbm bons,
cyclic uns te%cﬁ,}gig”&}czwﬁ%é 3 terpenes, sulfates and sulfoxides. 5 O

course, the person s 'n the art will be able to select the best
pl astici zer once the substrate on which the conposition is to be applied is
known. The ampunt of plasticizer in the building material conposition

(based on g\jgr]-@@jtingo\,v/qg(eqrmq-% d) of n BA¥seAhsidRENnt a7 0°0Id t gvafe(uoliple
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pr esent20i ne¢mersprstarch ethers (amylose and/or amylopectin and/or their derivatives),
guar ethers, dextrins and/or alginates. Also synthetic polysaccharides, e.g.
anionic, nonionic or cationic heteropolysaccharides, can be used. Non-limiting
examples are xanthan gum, welan gum and/or diutan gum. Particularly
preferred polysaccharides are cellulose ethers, starch ethers, guar ethers,

25  dextrines, xanthan gums, welan gums and/or diutan gums.

The polysaccharides may be physically and/or chemically modified. Physical
modifications include thermal treatment which is typical for e.g. starches to
obtain cold water-soluble starches. It also includes thermal degradation of
30 starches to dextrins. Furthermore, the polysaccharide may be treated in an
aqueous alkaline environment, which may be used e.g. in manufacturing of

cellulose ethers. In one preferred embodiment, the polysaccharide is a



15 Esters: To the class of carboxylic acid esters bel ong saturated and
unsaturated al kyl esters of G to 022 carboxylic acids, including fatty
acid estewe,20nuek34as C to 08 al kyl esters of 06 to O0l8pcamprecaglosasa@ci ds.
Non-limting exanples are nethyl, 20 ethyl, propyl, butyl, pentyl, hexyl,
heptyl, octyl, nonyl, decyl, dodecyl, allyl and/or benzyl esters of
hexanoi ¢ aci d, heptanoic acid, octanoic, acid, nonanoic acid, decanoic acid,
dodecanoi d acid, tetradecanoic acid, heigdecanoic aci d, octadecanoid acid,
ei cosanoid acid, lauric acid, nyristic acid, palmtic acid, stearic acid,
arachidic aDdﬂiydicaHyrm@diﬁe@iS@rabi th ppdlowiarotad ovater-dolublpistancle, aextdn @8l ol ei ¢

acid, linolgic f’iCl d %CQO' eni c acid, arachidonic acid, eicosapentaenoic
aci d, eruci®€"yg} 8@8 ahexaenoi ¢ acid, rape oil nethylester, alkyl
sul foni ¢ phenyl esters, also known under the trade names Mesanol |, Mesanol |

I, and Mesanol| TP LXS 51067 from Lanxess,their m xtures, and derivatives

t her eof . PrR&fysacebiaddes sanHia alsex ayemioeHy Fpedifiad/ whichuiay ke tdens @dring
decanoi ¢ a 'gﬂ'qu ek Cq 38?@%9@ Wéc’jlﬁéétﬁ]efgg?r&% trﬁa%y"‘cdiﬁereh?p&wé%hfcal

sul foni ¢ phe ers ur es

2012/ 16834?@@Trfn5ﬁ’%0612¢@§§5@ﬁai46e§ &nbive acitSnelfided aaidogx Wellcasagnzlresticer s
belong in particular C to 012 alkyl esters of C2 to C20 di carboxylic

aci ds, sucldegsadgtiong %1¥a@h@§l E%t%@gr”?ﬁ bRal ybegcpad mgthassc Oécm?m§6h0| ni c
acid, glut ft‘t’ég?m@ﬁ‘se?(r:@gdélpg\fellaﬁhcﬂml P[?”gig gkmga dR’,\B’%PHe'H ﬁ}]@%'rtd NGF- bty aci d,

sebacal c aci as their mxtures~5 and
derivati vesex‘amm-bf mNdrﬂclatlmn$ inotu dexénephesrparatiali dilaliyl, catiboeyglkyl ardior

ai et o s nyel 078 NaPdinitinaebinbes, St RYECIE ekl BrOmR Mo at e
bi s( 2- et hylnhw@m%ﬂ )R PBFSHy! oyrfa%rhnéh - ha? cﬁ}@% 1&3{/ pﬁaféraw R} G0 G0,

mononet hyl adi pate,” di octyl adip di met and di propyl
pi nel at e; calkgahtgrpusebammmltldgnexamplesdb’etsh;table q;arb@walbplygromsdlrmlude but yl

T hal ot o SRt EEhE cath bR BrIREY NOBRRG SkanfibS H i jable
pht hal at e, rir My]/brélfﬁshﬁdcﬂ}dé h?dﬂo’i?@lﬁg/b/bn@ﬁ@}i* s Bprbtidsliog e e,

di i sobut yl pht haI ate, di-n-hexyl phth as their mxtures and
deri vat1|5ve§m€?%pédﬂ0dlﬁ€@f%\sr aee é(\feél l§n¢\§@rﬁﬂﬁ/lpr@‘ﬁfrﬁél when makiegyeelpieseal at e,

di but yl d&g%{ %? % 15 and di et hyl adipate, dihexyl nmalonate,
di hexyl ocC oxa di i sononyl 1, 2- cycl ohexane di carboxyl ate, al so

known under the trade name Hexanol | (r) DI NCH from BASF,

2,2' -ethyl ened| eqdl et hyl bi s(2- et hyl hexanoate), al so known under the trade
name Oxfilm eptiUisEeacibrERPBA Ik ar STEMTarE theilf vt srllulese. qﬂ%qe@umﬁl y

f d
Eé?nS”aeoﬁ@“%ﬁﬂ‘ S COURISCH B GLOBID BILBSES, Sl EhidoxyGidedl °UP0
al kyl ene dicelyidsa) kydtbylshydrpkyeathkhcobulese, athyh Hydeoxyiekiyyl emmmd; ahétyl

groups bein p and al kane bei n to G roup,
0 o5 5°L vl areeShy ded By Romeal sBr PR SBess pidhad ot aedyBr
tricar boxyl r of
itric ao dVer@etF RGPS LANNIRE! ManlREns! nidoibgngl IYroRbeIS|
aci d, trimeellglose; darboxymesthyk |cellalosd hyddoxyeshyl geal,vAydrexypragyh-guari t | ng
itrate, r|e citra but itrate,

cxamples AehELERIN . R abB ! Py B bagi i
trihexyk cigtfigthgdr@getim htyarda@mtipwgbéﬁt&hwmyﬁy@wm@ﬂ duar, f‘@mbxﬁhét‘h?t e,

acetyl tri-n-decyl citraté, trinethyl trinellitate, tri-(2-ethylhexyl)
tr|rrelI|tatgélarﬁﬂﬂ-f’("%tlﬁ%mereﬁfdecyl) trimellitate, tri-(heptyl, nunyl)
trimellitate, n-octyl trinmellitate, as well as their mxtures and
derivatives thereof. Preferred are WD 2012/ 168347PCT/ EP2012/ 060780

The viscosity of aqueous solutions of the cellulose ether and guar ether to be
used is an important means for providing the required rheological profile of the
30  building material composition. The Brookfield viscosity of the cellulose and guar
ethers, measured at 20 rpm and as a 2% aqueous solution at 20°C, is
preferably between about 100 and 100,000 mPas, particularly between about



15 acetyl tributyl citrate, butyryl trihexyl citrate, acetyl trioctyl
citrate, trioctyl citrate, triethyl citrate, acetyl tri-n-decyl citrate,
and m xt we=othesmef . To the class of esters bel ong al secwidpsoiand78at s,

i ncl udi ng vegetable oils such as 5 olive oil, palmoil, soybean oil,
canola oil, punpkin seed oil, corn oil, sunflower oil, safflower oil,
peanut oil, grape seed oil, sesane oil, argan oil, rice bran oil, mnustard
oil, alnmond oil, ghee, cottonseed oil, &?ape seed oil, diacylglycerol (DAG

oil, walnut oil, as well as their mxtures and derivatives thereof.

Furt her nor €,0G0 sodafd,080 mRas, sodHn gzarticularhampdeiemedemanaar betweaat aboot Fat ty
al cohol s: e ¢l of fatty al cohols belong 06 to 035 saturated and
unsaturatega§%£8W@§§iﬁwafpﬁniting exanpl es of fatty al cohols are capry

al cohol , pel argonic al cohol, capric alcohol, lauryl alcohol, myristyl

al cohol, cetyl alcohol, palmtoleyl 15 alcohol, isostearyl alcohol,
el ai dyl al dokiblermereyitheil pelydaccharidgs eymayal keohionctienalisgdl Wit e3g. @lkyhol

l'i nol (-1 | ai.dal i I | ~ ricknol i dyl
al conol * bRERTIY Gonb o AT MLPEBRERR GrrgcCar Ml RGP Poefpie:
al cohol , nemtiag\dndadradtiohic groups ¥lclalasemamoniont geylpsal cohol , neli ssyl

al cohol , geddyl al cohol, cetearyl alcohol, as well as their m xtures and

derivatives 20t hereof. Particularly preferred are capric al cohol, |auryl

al cohol , LSt - I - Ral,mit 0 . ,

el udi ng SRRl palFiaHcs 8 dexrirRE LB b T B i Rar
acet ophenomrthers?tebeinze pdtbamnand agudry ethees onedifies opittoromee or eyareohestlaylpne,

n- hexanone, i hexanone, nethyl isobutyl ketone, djisopropyl ketone, djbutyl
et one.1oas SHI  EPRIvar TBRYE s GHRAR oPYHERYEIshe. BNE CSYPARIhe. iiOhe |
as their mogpy eﬁﬁﬂéﬂgg'yatives thereof. Particularly preferred are

di i sopropyl ketone a di butyl ketone. WO 2012/ 168347PCT/ EP2012/ 060780 16
Formamides: Non-limting exanples of dial kyl formam des are diethyl
formam de, -di propyl._ formam de, as well as their m xtures and derivatives

t hereof. 5 d@ﬂgi%gzzhbn-liniting exanpl es of carbonates are al kyl
carbonates, including dialkyl carbonates, such as nethyl ethyl carbonate,

di et hyljscarfnadn JIRSthylerPrcpel, GREGRAM G0 BNHVEREORY ko GIERRIALS, i.c.

di - n-propyl carbonate, di-n-propyl carbonate, dibutyl carbonate, as well as
cyclic carlisofieners, keowh Hemeanhyiused ivatheoplasic indLGtnyr &jgyiceete Easticizerse, and
butyl ene carbonate,I qs.mell ?s tpeir nith es gn%ﬁ@e%ivatives th%ﬁ%Qf'
Preferred &FeSHPEWHT GV OLr'BYRAT'S; 2t B 'ff?reé‘ 5RO UFIASe I Tus
carbonat e, te@addéwoyfRNmderitignaing, and m xtures thereof.

20  The plasticizer that can be used in the additive for the use and the process of
the invention can be any compound which is known by the person skilled in the
art to soften and/or partially dissolve plastics that can be present in a substrate
used as substrate for building material compositions, like polystyrene, polyvinyl
chloride or polyolefins. Preferred plasticizers which are able to achieve this

25  functionality are liquid at a temperature of 50°C or lower, have a boiling point of
100°C or higher, and have a solubility parameter & at 25°C between 22.5
MPa'? and 11 MPa"2. Furthermore, they typically have a water solubility, i.e. a
solubility in distilled water, at 23°C of 50 g/l or lower, preferably of 20 g/l or
lower and in particular of 10 g/l or lower.

30
In a number of documents, such as the CRC Handbook of Solubility Parameters
and Other Cohesion Parameters, 2™ Ed., A. F. M. Barton, CRC Press, 1991;



Aromatic compounds: 15To the class of aromatic conpounds bel ong al so al kyl
benzoates, including G to Cl2 benzoates, toluene, xylene, cresole, nono-,
di - and twpD-2tymeqat ed phenols, Cl to Cl2 al kyl phenol spcasprasbios@Eso t hei r

m xtures and derivatives thereof. Particularly preferred are cresol and
styrenat ed phenols. 20 Heteroaromati c conpounds: The cl ass of

het er oaronmati ¢ conpounds i ncl udes al so Eéridine. Het erocycl i ¢ conpounds: To
the class of heterocyclic conpounds bel 0fig al so pyrrolidone including 2-

25 pyrrolidone and n-nethyl pyrrolidone, |actones including butyrol actone
and val er olppcti@3e]38 acttherdPalpoen diangboaky 461 Bttt dmBrandiugl e al. 4Edxndohn

furf | al goh d tet f I hol ., di \ | t hei
i xt ur es. vk S 188 PLar Vilngglatdh 2By sb Rz ekor s 2 |
Furt her mor ggunid ihdicate80bP@BffdrBhe nbfhdss @llhA AERN & ekle e proOGRSfeature The
class of cyclic, unsaturated conmpounds includes hem terpenes, nonoterpenes

such as a- Casequentysr fhelenaks issghangaapised hugi t thepdnidebrare sselubdifpenes,

camphor ani REICTRERE Boft 51 fiagaghir dhdcs e ATBRASHE pRARE Y FRMR R o

wel | as t heblubiitytiparsractng dder b\l Wik astHiey € ebhedion Barametdrarfbyliquies éf r ed
are |inonene, terpinene, nenthadi ene,_ pinene, squal en and derivatives and

m xt ures t 58Pk be dpikampedhe parametes Papkihe pesRBt tveatonf INs¢ASea@Tdowid
sul f onat es tglé(;qatﬁggﬁ sﬁﬁ%ilh?gﬁ%@ﬂé%ha%@%@% ers of sulfuric acid and

sul fonic acid, as we as elr mxtures and derivatives thereof.
Sul f oxi des: To the class of sul foxides bel ong dial kyl sulfoxide, in

ggr: ihgiulloa%lrﬁ“@‘ég%goaéﬂugﬁpylz%{a%%gl%%g%ﬁggp_sgacnhbgsfogri1 t|nh></)|r chlgeoéélgSIbteads wel |
from handbooks for plasticizers that are a liquid at a temperature of 50°C or
lower and have a boiling point of 100°C or higher, the following test method can
be used to establish that they are a plasticizer in accordance with the invention:

15 As indicated above, the plasticizer that can be used in the invention should be
able to soften and/or partially dissolve the difficult-to-adhere substrate, e.g. the
polystyrene-containing, polyolefin-containing or polyvinyl chloride-containing
substrate. To satisfy this feature of the invention, the plasticizer should be
capable of dissolving 1 wt.% of the plastic-containing substrate, e.g. at 23°C

20 and standard pressure, e.g. 1 atm. No or only slight stirring is required. This can
be established by adding 0.05 g of said substrate, preferably in small pieces, to
5 g of the plasticizer. If the substrate, or the organic part of the substrate in case
of a filled material, fully dissolves in the plasticizer, which in embodiments can
be visually determined by the formation of a clear liquid, the plasticizer is said to

25  be able to dissolve partially or even fully the plastics in the substrate. Preferably

full dissolution takes place within 7 days, more preferably within 5 days.

Preferably, the plasticizer has a solubility parameter & at 25°C of 12 MPa” or
higher, in particular 14 MPa” or higher.

30
Preferably, the plasticizer has a boiling point of 150°C or higher. In one
embodiment, the boiling point of the plasticizer is below 400° C.



The carrier 25The carrier that can be used in the present invention is
preferably an inorganic carrier or filler. Exanples of inorganic carriers
or fill erwoane/mBunosilicate, silicon oxide, silicon di exird®201alos078®ni um
silicon oxide, calciumsilicate hydrate, alumniumsilicate, magnesi um
silicate, magnesiumsilicate hydrate, magnesium alum niumsilicate hydrate,
m xtures of silicic acid anhydrite and kaolinite, 30 alumniumsilicate
hydrate, cal ciumalum niumsilicate, cal€i um silicate hydrat e, al um ni um
iron magnesium silicate, calciumcarbonate, calcium magnesi um car bonat e,
cal ci um netldsi plastcizer myibmsewgt@bﬁnnsthqognquipc@ﬂ esters, iketonasmallielyidgs, WO

2012/ 168347P EP2012/060780 18 expand e cellite, c

circosi |, KETGATAES.oArGRaNE CHTPPUTGS, PFhaomaton CRRa s daeimcyelic

| i mest one Q@Mb%fund@hahbﬁ)gehabé%f CHyGobRBNES BIIcOT UREARGHdted AlcofhTundsas.
Preferred are silicate, silicon dioxide, silica fume, funed l'i ca,

car bonat es,teﬂp@BBBnSldW%ﬁn@ﬁUH@X@B%y and nost preferred are SI licate,
5silicon dioxide and/or fumed silica. In a preferred enbodi nent the carrier
has a primary particle size dianeter (PSD) of below 1 microneter. It can be
as smal | a®fecdursé, thenyaroon lskined in g artrwi dreealble, tociétedt ahé ibvest pristititzgr
associated with the respiration of small dust particles 10 and for

handl i ng r &2§6ike SPPSﬁr%te&erBIChéBet(ﬁmpqsﬁ&E’e's6@ PReARPligers KBPWE- easily form

aggregates and as such have particle sizes, nmeasured e.g. by light
scattering or light diffraction, such as e.g. |1SO 13320:2009, of e.g. 10 to
300 pm pr diher arinbyntlsf plastiiBempim thé Sddimgnmaterjat ebmp@lslt'yon (tblaeed o0 Spdis ©

filler exhlblts mentitio ropert of fillers

t hat Cexth b0 QR eBRoRRe Rt (50 7 do s b anis eieil BEne Ryt hufl o

bi nders. Pozgqd #81S0.85% MBLEY. al S that may be used as an addition to cenent
m xtures to I ncrease the long-termstrength and 20 other materi al

properties. Pozzolans are primarily siliceous or alumnosili ceous rrateri al s
whi ch reac th cal cium.hydroxide to.formcalciumsilicate

cormon! y - o BAPAsS STl P RETS g T kER gfe Mg s iESiciZhS TS

hi gh-react iprédentimieritidal i n, ground granul ated bl ast furnace slag, and other
materi al s are al so known as pozzol ans. Vol cani ¢ ash and pul veri zed brick
addi tivés added to burnt 25 line, as well as cenment particles, can
function a Ingdr aul i c binder. Exanples of latent hydraulic binders or
pozzol anes ar € et akaol in, burnt shal e, diatomaceous earth, noler, rice

husk ash, dio theoolaed ofl @gboxyiccacion estérashélongisatiratéddany drsatirate] atky!
vol canic tuff, trass, silica fune, mcrosilica, blast-furnace sl a%o and/ or

silica dusteSts o110 resaybeacs, (Nydisg 7aity acid esters, such as C;
alkyl esters of Cs to Cig carboxylic acids. Non-limiting examples are methyl,

20  ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, dodecyl, allyl and/or
benzyl esters of hexanoic acid, heptanoic acid, octanoic acid, nonanoic acid,
decanoic acid, dodecanoid acid, tetradecanoic acid, hexadecanoic acid,
octadecanoid acid, eicosanoid acid, lauric acid, myristic acid, palmitic acid,
stearic acid, arachidic acid, myristoleic acid, palmitoleic acid, sapienic acid,

25 oleic acid, linoleic acid, linolenic acid, arachidonic acid, eicosapentaenoic acid,
erucic acid, docosahexaenoic acid, rape oil methylester, alkyl sulfonic phenyl
esters, also known under the trade names Mesamoll, Mesamoll II, and
Mesamoll TP LXS 51067 from Lanxess,their mixtures, and derivatives thereof.
Preferred are methyl, ethyl, propyl and/or butyl esters of decanoic acid, lauric

30 acid, myristic acid, palmitic acid, rape oil, sulfonic phenyl esters, and mixtures

thereof.



19 75 nR/g, and nost preferably of at |east 100 nR2/g. In one enbodi nent the
BET surface area can be as high as up to 1,000 nR/g, preferably it is up to
600 n2/ g.wonomesanbodi nent the weight ratio of the totaCTareunive@Bo carrier
to the total 5 anount of plasticizer is preferably between about 75 : 25
and about 5 : 95, in particular between about 70 : 30 and about 10 : 90,
nost preferably between about 60 : 40 and about 20 : 80. The synthetic

wat er - sol ubl e pol ymer 10 The synthetic ter-sol uble polynmers are solids at
roomtenperature and preferably have a nol ecul ar wei ght of about 1,000 or

hi gher, i n Teatheiadagsof ditarioxytic &idwtems belaggein, pantiewiaséivém &1 alkykeststd ubl e

| d, f
- om0l ymer STt 1P it Trs ROraIC g8, RERE A et i BRUsRE S ot adile”
latter typingabhi¢ éi‘tﬁdeslﬁ:chﬂé %c@e@ﬁjtbbfc Qﬁldabatﬂlc 8@@1 ﬁlrhelﬂf atid98Berid &cid,

particul ar of about 400 g/ i ghe | ow sol grrer parti cl es are

| ess pr ef er@zetpic sgig ﬁ@ba@alm f@@lem@dp@wﬁb@ @cm@smﬁ ps thejf mibdares

several _pol S 0

andior pol oLy akbs 0o NG I BRT e R RCAR U R 06 865 1
or parti al loxakagodipfosd, @bl axd d&ie@@hﬁieﬂbr@né dingath Idelliethw lemasdlpmltblyth can
be nodified for instance with am no groups, carboxylic acid groups and/ or

al kyl gr our§;§cc'ﬂﬁien @'%BY'eéj'%thy@FQ)lq}@'@ybfg“ﬁ?‘@t@r z?b‘-f(? %BHU?XWI?Q'Q?’@OO

mol . % in I osity
in 4%2 aqueous s ?Let . pr eP%?) [)I y 1t?chﬁ§mi%ﬂ¥| gélr?%té: ?IBELY?ar o?ctgabout
3 to 50 rrPaBm(atm;,/asdreﬁWIaBnﬂO&prop;dcpmdahec@bmWh s@babétﬁojcﬁmetm& wadthylas
nel am ne fo rral dehyde  sul f onat napht hal ene f or npl ,
e et 2 a OBy AGLgRUOA A eaisn oDy F A CR s hE SR P RB A
copol yneri d L liafe @ or
CPnyl Y ot heeEford Coiatetie SORA TPAAALRTe, Bl e B hse 2gibang or |
20 Preferr @dmtfyyaiteh@weowt ehthalalte;disopolyy pbﬂwlateedfatihylwmlnalgtﬂ tdiigbbytyl
saponi fi ed vin 0l nd their defrivat.ives V|n rrolldone
ol yvi nyi - S M el B Rle A el a8 hek At E8s RS bt flyes thers
for mal dehy ggefattddonad @ﬁsod&iyylﬁiﬁfhalﬁbeﬁld&yl Rfmﬁylbﬁé\edlgefﬂyﬂghfﬁméoﬁlrﬁéﬂh){/l ene
oxi de, including their copol yneri zat es ‘and bl ock copolynerlzates

st yr ends malasidcdigdivi a@lﬂmate; dghexwt malonaie crihexyl and sfiettyinexalate, slisonsyl-
f d d, Ul ; o
b Ch°a Gegr et BREHERMR APROGIAES i SEhER bodhel Bl Y Pl £,

4% aqueous HNIOH rfr@im BfASlF tmzsahvaﬂequd@thp@b@#emhmhoete)ﬂalrse knbvrl n one
enbodi nent the wei rati o of the total _anpbunt of E astici zer to the total

amount of WAOEF 1%? BEPEgIBE WhENM; 35 hieMePxee Chhemitesh Asoixtiyes: theteand

SPg:‘Jter 2bl: y berglé\ﬂ%ﬁ?;% %H%E) %28’? a/%gg%hte;g?)e &gﬁ%%gl%%t su stpregtgg(y he

addi ti ve agroups bgingoa tCetoi Qwegroupneigs disonory 1a2-cyclebekate twargpotate,
and alkylene dioxydialkylbisalkyl alkanoates, with the alkylene and alkyl groups
being a C, to C4 group and the alkane group being a C4 to Cqo group, e.g. 2,2'-
ethylenedioxydiethylbis(2-ethylhexanoate).

25  To the class of tricarboxylic acid esters belong in particular C4 to C42 alkyl esters
of citric acid, iso citric acid, aconitic acid, propane-1,2,3-tricarboxylic acid,
trimesic acid, trimellitic acid, and their derivatives. Non-limiting examples
aretriethyl citrate, acetyl triethyl citrate, tributyl citrate, acetyl tributyl citrate,
trioctyl citrate, acetyl trioctyl citrate, trinexyl citrate, acetyl trinexyl citrate, butyryl

30 trihexyl citrate, acetyl tri-n-decyl citrate, trimethyl trimellitate, tri-(2-ethylhexyl)
trimellitate, tri-(n-octyl, n-decyl) trimellitate, tri-(heptyl, nunyl) trimellitate, n-octyl

trimellitate, as well as their mixtures and derivatives thereof. Preferred are



adhesi on of building material conpositions on difficult-to-bond substrates,
in 20 particular to difficult-to-bond substrates based on organic pol yners.
Such di f fwoubt2/t6834bond substrates are known to the skil lpet/grerizosn7and t hey
have typically a surface energy, neasured according to D N 55660-2:2011-12,
of 50 md/n2 or lower, in particular 40 mJ/n2 or |ower. These substrates

i ncl ude substrates which consist of or Dg)%nt ai n pol ystyrene, polyol efine
such as | ow 25 density pol yethylene (L ), high density polyethyl ene
(HDPE) and pol ypropyl ene (PP), polyvinyl chloride (PVC), |amnate,

| i nol eum @cetyidtibutylocitratey dusrghtriaexyll diyateh asety! oyl citratet tiodhd sédatpai nt s,

pol yner - based, r ender s, | pers |.yester henol i,.c and epoxy resins,
Acryl onit r?ﬁ'%hgﬁ?'ga{eeﬁgg@i W@Tﬁj&e(:?ﬁ%é?fe’ﬁgpﬂﬁﬁ% nggﬁrﬁo s nylon and/ or
pol ycarbonate. Particularly 30 preferred substrates are substrates

cont ai ni ng _pol ystyrene, polyol efine, polyvinyl chloride, |amnate,
| i nol eum Bia theesiassal esters beleng gl and faip, ipelveingGsvegetablgerilsrsuoisas ubl e

D15 T304 Pge inHatn By a5 Meast BF, ¢Hfh ol Bdmpriiieed ol com oil. sugflower 1 ¢

conpri si ng o, vafiewer miobsbhet Ginlgrape seieddsil, sasame dil,ldrgan ofinriex dmh &ilof

pol ystyrene-cont ai ni ng bui | dj % substrates is expanded 5 polystyrene

whi ch is winadtgrdi9dd afrpend ek ges. ncifonsesd of G@PedseRs .0'|E>€%Fi‘/d@bjcer°'

pol ystyren Wi i i &8 \ = ifni ng
substrate i?gmg?t lraﬁd(ravggggi ;e/cglt’ \;/\%,geﬁg,gn Z?%oﬁggom%ﬂﬁér%eﬁar g(rﬁgg? gt?%%dePS.
Hence, bui IFdirthngrmmatesralsd aciomg dstistsuchsascdard andbotet ban bddisedve according to
the invention are - anong others - particularly suited to bond the expanded
10 pol y8tyrene to the wall, which often is a concrete or a brick wall, as
wel | as folFrpRsfcoRas: and top coat nortars, into which commonly a gl ass
fiber net is énbedded. Building nmaterial conpositions including nortars for
this appli da the chass af Setty altehtbls Healomg Candal Gisi satunaietaard Ursatwatgd et e
systemis qQften also referred to as ernal,_lnsul ation Finishi stem
(EFS. 16 A 6B SRan P i Gua Pt Re bRl alidigh e b
substrat es giddhol,| PR 2B6Kd), RILeY| GANEHAER dmytisty BicbHEE BetyP @ldePot fidimitars

pol yvi nyl chl oride-containing naterial such as PVC or "pol ¥o| efintiles,

| ami natlés, algahel.eisgsteany| ezicohglerglaigyl zalev®lorolpyl ywitatml,n livekeyt i dlgohol,
carpets, r ] t f). [ | VAs: I
substrat es%{ﬂ%&@lﬂﬁd’lﬁlﬁhﬁm m%@éﬁ;ﬁ’g Lﬁ%ﬁ?ﬁ%@ﬁapﬁg ltal%%ogﬁoﬁ’o@gn@&\%ﬁ t%éérﬁoc;br S

cont ai ni ng asachidgubiiohal, esehatyl r aigololeserubgr afohok . ignaderdr afoeholi ogryh
carpet, the additive and the buil ding material conposition gr adhesive
conposi t i oRleEebr ManGaR ealcalilntGlayk atgohpt atyrisylgaliceheanelssyhealeeftsi on

onto such I £i~rhBAN e ki I
r emai ni ng %lragglr %L@O(l)’:% ?%%r)flo%lﬁgﬁdf %Sowg%éuBr{seﬁgg?lgﬁg%%%odoe{%gﬁggﬁessi ve
whi ch was disedof.BRRartidulagy pe¢ferned| are aapoisidicaind, aaryl apgohiot ahyrstyloaicohalpr s

can be fornul ated, as screeds, as seal ing conpounds, priners, parquet
adhesi ves &ﬁb//?@fcqhé’\?féﬁ?ﬁnﬁa'e%ﬂﬁBst. 30 WO 2012/ 168347PCT/ EP2012/ 060780
22 of said coatings. Hence, building material conpositions containing the

additive of the invention are particularly suited to be used to adhere on
said wal | Hdienestiegludibgulikeienesire, wal | papers, |amnate, |inoleum

pol yol ef i n‘?\lorﬁﬁrln}{%sgt eékar%BFegm (i)]p ketones and diketones are acetophenone,
25 benzophenone, acetylacetone, isophorone, cyclohexanone, n-hexanone, i-
hexanone, methyl isobutylketone, diisopropyl ketone, dibutyl ketone, as well as
the various isomers of heptanone and octanone, as well as their mixtures and
derivatives thereof. Particularly preferred are diisopropyl ketone and dibutyl
ketone.
30



and epoxy resins, Acrylonitrile Butadiene Styrene (ABS), polyam de such as
nyl on and/ or pol ycarbonate are further exanples of substrates which can be
bett er adWenetr/ts834asi ng a buil di ng material conpositi onPCOrEPadRionse he
additive according to the invention. 10 The building material conposition
Where in this specification the term"building material conposition” is
used, it nust be understood that this tetmincludes nortars and it covers a
m x of one or 15 nore inorganic or orgiéic bi nders, aggregates, fillers,
additives and/or adm xtures. A building nmaterial conposition conmponent is
an ingredi drmamidés final building material composition. Such building

mat eri al i tions rtar .conponent r.e we n

per son-ski NEHTHngnaxaPlessaf SRk Bramidenre et oaeig dencapiony
conposi t i OlofngarRide!, ¥is WRSIt & tHalir rafkilirds hded SHVatives tdre6Onponent , the
additive is added as a powder to the dry nortar or dry nortar conmponent,

and the nortar is mxed with water and optional further |iquid components
pri or t([; t(,sarBBHHegat' on. 25In another enbodi ment, the building material
conpositions I'S a pasty nortar or contains a I|qU| d conponent, the additive
i s added aNan-limitinigd efdaspiss o redrbohdtes past yIkyprdaabormdtes héndliding ddialkyl
conponent, and the nortar is mxed with the |liquid dispersion or the |IC|UId

conponent [FARANALES,i %lscfhaﬁme@ryi &yl sathenaia; Aigthy Qﬁip‘é"r‘ﬁ’t&i MIRoRiAPYbn i n
accor dance (i dh Jibeeth 9%§%§&P8aﬂb6n8 \g?hg&?%acﬁbéﬁné@ WRh:=pr ‘?Bonét%, Z!SSO

can be a pasty rmrtar nor t-ar or nore’co one ts, suc
e.g. a cenwitbutyl carbondtey ammedinwtcyeh’rm carddngtes] sudD as ethylene carbonate,

2012/ 168347PCT/ EP20126Q{160780 53 onen ai ni ng varj ous organic
i TP URRS drstheiale. ARSI er e RO aR Sty i AT 56 Rk BHICR AT ner al
binder . | n RAGLIRSS TAERAMPRErerl SRSIQIBIADE SlioORAS, MIBEREIchbAYSES.

5Bui l ding material conposition can - int orm of asty, two or
mul ti - compodeyienecatonate, mndf butyenatcadocrzate paind rrgxturea:muepem‘u te materi al
used for thermal insulation (ETICS), sealing applications, e.g. sealing
conpounds, flexible water-proofing nenbranes, plasters, repair nortar, tile
grouts, cerngBhfatitidotnpiiest ves (CTA), parquet adhesives, plywood adhesives,
prinmers, 10 undercoats, coatings for concrete and m ner al - bonded sur f aces,
e.qg. SKPm deathe, clpes of W@f@%@@@ﬁlﬂ@@@dérﬁ@'@w akse, a'bY'dDGWieS eveudingCf | oor

screeds.  payder, RRIOESANdgloraroRuBioo condior el g0 SarmAUIds e

addltlve o] i'nventi oh conpositions coO as

15 pol ysacghenbiie Qf %@@bwybpaenolsnmsemal aglltosie raixoees MIdyruvgu%s
ethers nodified with al kyl and/or hydroxyal k){ groups and/ or wat er-sol ubl e
st arch et hdhereof. Particularly preferred are cresol and styrenated phenols.

20  Heteroaromatic compounds:

The class of heteroaromatic compounds includes also pyridine.

Heterocyclic compounds:

To the class of heterocyclic compounds belong also pyrrolidone including 2-
25  pyrrolidone and n-methyl pyrrolidone, lactones including butyrolactone and

valerolactone, lactams including butyrolactam and valerolactam, furfuryl alcohol

and tetrahydrofurfuryl alcohol, dioxane, as well as their mixtures and derivatives

thereof.

30



The building material conposition according to the invention conprises the
20 additive of the invention, a filler, a mneral binder and/or a

wat er - i nswbubi2iegaarymer - bi nder. In a preferred enbodi mrerCI/RPh@206078€Nt Of
the additive is between about 0.02 and 5 wt.% pr ef erably between about
0.05 and 2 w.% in particular between about 0.1 and 1 w.% based on the
solids of the ingredients of the building material conpositions, which sum
up to 100 wt. % of total 25conposition. &litabl e nineral fi |l ers, also known
under the term aggregates include quartzitic and/ or carbonatic sands and/ or
powder s sudhurthermore,iihistadsa posgpiblette usarthlegeiiated hiydwsadrenspowder
carbonates, silicates, chal ks, layered silicates, 30 precipitated silicas,
light-weight fillers such as for instance hollow m crospheres of gl ass,

al umosi | i cates, clakbi GF, @)ciB] NLHSatEHAtEGa, cd?ﬁd)&!dﬂ@ Sinlcluerlse heltatoenes! i con
di oxi de, alumniumsilicate, magnesiumsilicate, alumniumsilicate

hydr at e, WD eNeres 3 47PT AEP20 1 B06UH8mInanes,  sesquiterpenes,  diterpenes,

cal ci um al tehydrate, cal cium netasilicate,

al umi ni om :ég%{#&rée%%ﬁeéséi E@ieﬁpéi?éca é{thérlden(ségsuch as bentonite and/or vul canic
slag, as well as pozzol anes such as netakaolin and/or latently hydraulic

conponents, in which case the fillers and/or light-weight fillers can al so
have a 5natN9rh|'m5W9ar@¥@m€|ie§I |9f gRREPERBENeD| GIF . qaﬁ‘ﬁh%c@ﬁﬁ'ﬂexfn%‘lt cfhe

| nvent i on. ifAGHER) phioRUS o fuihe SREBABILARL © SXMIPAL teisiiR s

particul ar consi st P east

parti cul ar deeinetives theoeofvat ed bl ast furnace slags and/or si I i co-cal careous
fly 10 ash, b) a latent hydraulic binder, such as in particular pozzol anes
and/ or fret akaol i n, which reacts hydrauli cal | y in conbination with a cal cium

sour ce Sucmaﬁﬁcﬁéﬂlﬁ'w@?&ﬁé@r 9?@ ﬂﬁ\o%ﬁéo'ferﬁﬁ@l'&t ,mé‘rﬁtﬂéefen%) phdH)-dhidia! 1 c

bi nder which reacts under the influence of air water, in partlcul ar

cal ci um hy@noxdefyatives end misiireethegadickl i me, hydrat ed lime, nagnesia
cenents, water 15 glass and/or gypsum by which is nmeant in this invention
in particular calciumsulfate in the formof a- and/or p-sem hydrate and/or
anhydrite &yfaesdand sblforandéor 111. Preferred cenents are in particular
Portland cenent, for instance in accordance 20 with EN 197-1 CEM I, 11,

111, 1V ardevelagsdifosulieies ipnm pHisopiea nckidesnE ateiCos ANdMAveestesneht
such as calgi abiT Rk GroriEeh, B0WeNa LR TS LAR JULBRYS: FRPES

Sulfoxides:
To the class of sulfoxides belong dialkyl sulfoxide, in particular with C1 to Ce
20  alkyl groups, such as diethyl sulfoxide, as well as their mixtures and derivatives

thereof.
The carrier

25  The carrier that can be used in the present invention is preferably an inorganic
carrier or filler. Examples of inorganic carriers or fillers are alumosilicate, silicon
oxide, silicon dioxide, aluminium silicon oxide, calcium silicate hydrate,
aluminium silicate, magnesium silicate, magnesium silicate hydrate, magnesium
aluminium silicate hydrate, mixtures of silicic acid anhydrite and kaolinite,

30  aluminium silicate hydrate, calcium aluminium silicate, calcium silicate hydrate,
aluminium iron magnesium silicate, calcium carbonate, calcium magnesium

carbonate, calcium metasilicate, anticaking agents, particulate titanium dioxide,



Preferred |l atent hydraulic binders or pozzol anes are netakaolin, burnt
shal e, 25 diatomaceous earth, noler, rice husk ash, air cooled sl ag,

cal ci um nwDasiZdic8®re and/ or vol cani c sl ag, vol canic tuf PCTiRPa®I2/06678y ash
silica fume, mcrosilica, blast-furnace slag, and/or silica dust. WO

2012/ 168347PCT/ EP2012/ 060780 25 anhydrite of forml, Il and/or 111, calcium
hydr oxi de, cal ci um oxide, |inme such as ggl cklime and/or hydrated |ine,
magnesi a cenents and/ or water gl ass. he preferred m neral binding

material is a hydraulically binding material, in 5particular Portland
cenent, or expansedreerbte, Rallite acdbosihetitcosdalaerasi, wotelht #litte mramaxand
gypsum In the cqntext of.the. inyention, water-insqluble pal r- bi nders
Ty bo. vi ) B8l y HA Tt PR anBaNaHa] Soaleh avestaRleates ullber <.
pol yet her S,preéieitétédV\ﬁlid:a@SPﬂ’éféﬁ’étﬂ efre adlicd¥ bsiliden tdiexigef silich Rinfy, efupidced
enbodi ment, water-insol ubl e pol ynmer-binders are aqueous pcﬁ)é%rrer di spersions
and wat er r &licepaeshanatepokgoisy apeiateeRinahelay ang, nestopieiered asg siligatag t he
pol ymer _di i i ons are typically obtained by emul sion
and/ or éuséﬁﬁéﬁgﬁ‘;%%?éﬂ@’rﬁz‘@@?g?”a d may contain the vinyl (co)polynmers, 15
pol yur et hanes, poly(neth)acryl ates, polyesters, polyethers, as well as

m xtures ang yhefeded BRiRRImehin tife RAMIACHASIE Yripifl epartidleeslRadyizidter t he
di spersions_are based on (co)polynmers of ethylenically unsaturated nononers

pr ef er abl y (BSRYAf bietyy fomsremetary Braantee g6 sualbas ¢igyd.1 avepal@vesbhyirene,

Tyl est e SBMAuE e R s e iRy i 16 Rpnatb By Shu S Rhultier o
vinyl aget aingl, forhytiimeredsonk, rispedferreetthad tﬁeee\drmyérqua‘ﬂidé@eﬁbnwform

versatate, ethylene-vinyl acetate- i,rret h)acryl ate, ethyl ene-vinyl

acet at e- vi AgOR3At6$ PAE aS8up havehartiele\sigsa, Measued &4 Rydighyspgitering or

acet at e-vi Q- h) ack V4 a tha pure
(ot ) acr yl s OFSEtcR, SUEAT e o BC 1903 20200, of 84 G 008 In ity

vi nyl ver sdibabe2Qtr@herably is a 04- to 012-vinyl ester, in particular a
09-, G o - and/or a 011-vinyl ester, and the polynerizates can contain
about 0 - 50 wt.% in particular about 0 - 30 wt.% and quite especially

pr teL e SELtyi%%gﬁhoﬁé é&fer%gwhé’@rf&%ém b6 eXMBIATESReniithudrbpEHledl MONomers
gr oups. 2012/°168347PCT/ EP2012/ 060780 26

Well-known examples of fillers that exhibit cementitious properties are
pozzolans and latent hydraulic binders. Pozzolans are materials that may be
used as an addition to cement mixtures to increase the long-term strength and

20  other material properties. Pozzolans are primarily siliceous or aluminosiliceous
materials which react with calcium hydroxide to form calcium silicates. The most
commonly used pozzolan today is fly ash, though silica-fume, high-reactivity
metakaolin, ground granulated blast furnace slag, and other materials are also
known as pozzolans. Volcanic ash and pulverized brick additives added to burnt

25 lime, as well as cement particles, can function as a hydraulic binder. Examples
of latent hydraulic binders or pozzolanes are metakaolin, burnt shale,
diatomaceous earth, moler, rice husk ash, air cooled slag, calcium metasilicate
and/or volcanic slag, volcanic tuff, trass, silica fume, microsilica, blast-furnace
slag, and/or silica dust

30
The carrier has preferably a BET surface area, measured according to 1SO
5794-1, of at least 10 m?/g, preferably of at least 50 m?/g, in particular of at least



In a preferred enbodi ment, the dispersions and the water-redi spersed

pol ymer powders are filmformng at | east at the higher of the application
and curi nyoterpesavure. Filmform ng nmeans that the copecymProizeswapabl e of
forming a filmdeterm ned according to DIN 53787. In a preferred

enbodi nent, the film 5formation occurs at a tenperature of 23C or higher;
preferably at 10C or higher; in partlculg at 5C or higher. In the context
of the invention, water-soluble polyner i nders include the synthetic

wat er - sol ubl e pol ynmers and the wat er-sol ubl e pol ysacchari des 10nmenti oned
above. Fur {i%emffgs endpnostedratersbiytofat leastei G mgigl. 41 one eanbodioentitive BET ar e

f h [ bl ol 15 Th
o Furt ner SUHEE AARRGPORR Y OB RRHEE b ODRT: wlABh ki BLSOA AR, "
i ndi cated otherwi se, the tests are carried out at a tenperature of 230 and

arelative humdity of 50% 20 Exanple 1: Preparation of Powders Pl to P4
by adsor pt ildPnef egloagimentziee waigat ¢akie ioérthe Zotad agneint Hfearriar te the fotal

(exEv0|kI t [ ' i L i-gon i QX] hayi

BT surfacd ot BFssfedids rifietly HHPEOT Bt r hpS i r 8L °

pl asti ci Zerp%rt%lﬂiambéﬁ/\lﬁeﬁsabdnﬁr'ﬁ@f 30asnd radooat 6c 90 rhabi preferdbiyh betvaden

rel ative ampunts, were slowy added over a period of 2 mnutes to the

Si per nat (r)abQEt 6%49@%@@@%%3&@! stirring using a 60 nm propeller stirrer
with an increasing rate fromlowto 1,000 rpm The resulting m xtures were
further m xed for 30 another 20 mnutes to result in honogeneous, white,
dry, and f rlée- dynthetioowpianvdetuble polynerasti ci zers were all properly adsorbed
and showed no signs of wetting when being put between fingers. WO

2012/ 168347PCT/ EP2012/ 060780 27 It is noted that the sane procedure can be
fol | oned usiiad sohfifict blehisbiuple p%glthle?s lireCROMAS k] % Qbripersiers 4t to P4

in wt.% obtalined according to
preferably have a molecular weight of about 1 000 or higher, in particular of

about 5,000 or higher. When several water-soluble polymers are used, use can
also be made of a combination of one or more biopolymers with one or more
15  synthetic water-soluble polymers. The latter typically have a bulk density of
about 200 g/l or higher, in particular of about 400 g/l and higher. Hollow solid

polymer particles are less preferred.

Synthetic water-soluble polymers may consist of one or several polymers, for
20 instance one or more polyvinyl pyrrolidones and/or polyvinyl acetals with a
molecular weight of 2,000 to 400,000, fully or partially saponified polyvinyl
alcohols and their derivatives, which can be modified for instance with amino
groups, carboxylic acid groups and/or alkyl groups, with a degree of hydrolysis
of preferably about 70 to 100 mol.%, in particular of about 80 to 98 mol.%, and
25 a Hoppler viscosity in 4% aqueous solution of preferably 1 to 100 mPas, in
particular of about 3 to 50 mPas (measured at 20°C in accordance with DIN
53015), as well as melamine formaldehyde sulfonates, naphthalene
formaldehyde sulfonates, polymerizates of propylene oxide and/or ethylene
oxide, including their copolymerizates and block copolymerizates, styrene-

30 maleic acid and/or vinyl ether-maleic acid copolymerizates.



P1L P2 P3 P4 DBP a) 50 0 0 O DINCH b) 0 50 50 50 Oxfilm351 ¢c) 0 0 10 0 RME
cl) 00
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Preferred synthetic water-soluble polymers are fully or partially saponified
polyvinyl alcohols and their derivatives, polyvinyl pyrrolidone, polyvinyl acetal,
melamine formaldehyde sulfonates, naphthalene formaldehyde sulfonates,
polymerizates of propylene oxide and/or ethylene oxide, including their

5 copolymerizates and block copolymerizates, styrene-maleic acid and vinyl
ether-maleic acid copolymerizates. Most preferred are partially saponified,
optionally modified, polyvinyl alcohols with a degree of hydrolysis of 80 to 98
mol.% and a Hdppler viscosity as 4% aqueous solution of 1 to 50 mPas and/or
polyvinyl pyrrolidone.

10
In one embodiment the weight ratio of the total amount of plasticizer to the total
amount of water-soluble polymer is preferably between about 90 : 10 and about
5 : 95, in particular between about 75 : 25 and about 10 : 90, most preferably
between about 60 : 40 and about 20 : 80.

15

The substrate

The additive according to the invention is particularly suited to improve
adhesion of building material compositions on difficult-to-bond substrates, in
20 particular to difficult-to-bond substrates based on organic polymers. Such
difficult-to-bond substrates are known to the skilled person and they have
typically a surface energy, measured according to DIN 55660-2:2011-12, of 50
mJ/m? or lower, in particular 40 mJ/m? or lower. These substrates include
substrates which consist of or contain polystyrene, polyolefine such as low
25 density polyethylene (LDPE), high density polyethylene (HDPE) and
polypropylene (PP), polyvinyl chloride (PVC), laminate, linoleum, bitumen,
coatings such as alkyd-based paints, water-based paints, polymer-based
renders, primers, polyester, phenolic and epoxy resins, Acrylonitrile Butadiene
Styrene (ABS), polyamide such as nylon and/or polycarbonate. Particularly
30 preferred substrates are substrates containing polystyrene, polyolefine,
polyvinyl chloride, laminate, linoleum, bitumen, paints, i.e. a composition

comprising a water-insoluble polymer binder and a pigment, including TiOx,



0 10 S-22 e) 50 50 40 40 a) DBP stands for dibutyl phthal ate
(Sigma-Aldrich), which is aliquid at 15 roomtenperature, having a

boi | i ng peon120Me8R40C and a Hansen sol ubility paramnet er Pofi/E2Q013/06FaX2. | n
experinents 2-d to 2-f, it was adsorbed on Sipernat(r) 22 prior to being
added to the nortar m xture. 5.0 g DBP dissolve 0.05 g of the substrate
used (EPS) at 23C within 15 mnutes. 20 DI NCH stands for

Di i sononyl- 1, 2-cycl ohexanedi car boxyl at e iHEXAIV[]_L DI NCH(r) from BASF),
which is a liquid at roomtenperature, having a boiling point of 240-250C
and a sol ulsindiary pelyraerebasedcht repeersf i.¢7. enNPsyYonprisigg Db NGHateri-issolubie 0. 05
g of the sub trate sed ciEP ?9 at 23C within 3 days. 25c) Oxfilm 351 stands
for 2,2 - EW'B‘?{e %/ﬂn ?i@ bi s(2-et hyl hexanoate) (Oxea Chem cal s), which
is a I|qU| d at roomtenperature, having a boiling point of 351C and a
solubility paraneter at 25C of between 22.5 MPaY2 and 11 MPaY2. 5.0 ¢

Oxfi |l m 351 Adl se¥@ple0. @5 pplystyrene-eaigining ebuittieg ( EPSHtrates 23 axkpangedis

m nut s 30l oVEns ! ARLR, EXlioBRPedd for ML BEli8fof B AR M neLakRlcs Bor .

CH), whi'ch ro ratu BT poin above

WO 2012/ 16%@6&@%&%@/%@6&%@8 va@ﬂ@rapstdtea Anbiier | polystpriraresreainiig 25C
of about 17 I\/PaY2 5.0 RVE di ssol ve 05 of the substrate used (EPS) at

23C wi t hi n SYORIrAE i eXEF)Jd@ 7o NIV f‘iﬁo éﬁ"‘ﬁ’é‘ﬂhé‘f‘(’% the qhkrevAken XIPShas a
o o g R AN MREE S SoBlpol P S M0 AR Seo RIS T
invention are — among others - particularly suited to bond the expanded
10  polystyrene to the wall, which often is a concrete or a brick wall, as well as for
base coat and top coat mortars, into which commonly a glass fiber net is
embedded. Building material compositions including mortars for this application
are also called thermal insulation mortars. The complete system is often also

referred to as External Insulation Finishing System (EIFS).
15
Examples of polyolefin- and polyvinyl chloride-containing substrates are floors

which are covered with bitumen, polyolefin-and polyvinyl chloride-containing
material such as PVC or polyolefin tiles, laminates, linoleum, rolled layers of a
PVC or polyolefin covering, carpets, remainders thereof and/or adhesives used
20 to adhere said substrates to the floor. In particular when renovating rooms with
floors containing such substrates, or residues thereof, e.g. after removing a
carpet, the additive and the building material composition or adhesive
composition according the invention facilitate significantly the adhesion onto
such substrates. Hence, it is not anymore required to remove all remaining

25  residues of the former flooring substrate and of the adhesive which was used.

Building material compositions for application on floors can be formulated as
screeds, as sealing compounds, primers, parquet adhesives and/or levelling
compounds.

30
Examples of coatings as substrates, e.g. alkyd-based paints, water-based
paints and polymer-based renders, are walls which are covered with remainders



Exanpl e 2: Preparation of Powder P5 by enulsifying the plasticizer with a
synthetic water-sol uble polyner, followed by drying. 10 To 20.0 kg of a 20%
aqueous pabyvimBi4al cohol solution with a degree of hydPolrEPes 2060788
nol.-")/0 and a Fl oppier viscosity as 4% solution of 4 nPas in a 50 |
vessel, equipped with a propeller stirrer wwith a stirring speed of 500 rpm
were added slowy at roomtenperature 4 2/' kg of 2,2'-ethylene 15

di oxydi et hyl bi s(2- et hyl hexanoat e) ( OXFI g 351), while the plasticizer was
enul sified conpletely. The obtai ned enul sion was subsequently dried by

means of caofisart coatiigss tencedbyildigganatenial sbepositiope rcontainingf the2aditive a

white, free_flow ng,.and readil ter-redispersible powder with. n
Vol umet 11 ¢ O5ael EENtSE carey Basiall] SUiDdoyhel etk BREIERF  histid oHi g
occurred i gybBRated0 spraying tower during drying. 100 parts by weight of

the resultant powder were mxed with 13.6 parts by weight of a 83.3 : 16.7
m xture of comrercially avail abl e cal ci um nagnesi um car bonate and funed

silica. .25 ) i 0 he. i1 . 10 A i XL AG:

cel | ui ode ELRBRLPgrt nWRERRRLS PRrithetsg TnBEEH FOTRE b 4OR e Sor PEeRd e o
pl aced wi t laridhepsas pesihs v Acsdnitileo Butadibae sStypsnd nABSAt pdyamidaltues & and 3
with anounts and types, into a 500 m plastic 30 beaker. The ingredients
ver e ni xed oA apdigs RAycasbonatenareufsthe Sxanrles ®f rarbstraira whichseap kg  at

300 rpmto I j o i ; ki ; J.ow ng
addi | ve. wieeh! renBRETid LRy < oI ARgRAERAQL Bpmblshin (enla/RR0, PECRd R
2012/ 16834 deCordiiy Ml Be06 08RO A4; Table 3: Additives A5 to A9).
Furthernore, they can be easily mxed with the other conponents of the

buil dif§ material conposition, i.e. the nortar, either alone or in

conbi nat i orphep il fBlatd il DBRDBItldRe dem xi ng behavi our, 100 g of the

addi ti ves, "obtal ned by honbgeneous m Xi ng as descri bed above, were filled
into a 250 m plastic beaker with an inner dianmeter of 9 cm The beaker was

covered w a lid,and fixed.in the |aborator ieving machine. "Vibro' from
Ret sch usi HERe TR SPRETSRIAT e Eraf RBL e OB O T s YAt v
adj ust ed t onFl HeOlhderstob@-thaflhislPnsifalugibs ansHaraarkRiBb Rerda@smad blgwsot 0
vi brate. The built-in automated interval device for periodical
swi t chilhg- GR@ret HeOrgagla Y vRIgaaiEst ibinders. 2garegaws. nfiliars esadgivasheasi/ast i ¢
beaker careful. - Th I (P=3 e
beaker \/vas%rd zgr#sllp()%'crjé %ﬁ@ﬂ?ﬂr@s’?‘%&% | r??a’@osg[ ip%))gt %%98{1:%5“{35(:&?'3&49;%%@{1 Lgf Bgarti cle
size was ariaby zieglidinyg Meaiteriadf compbtitidnf f 8ach | louildiddenratenidit coapothionspar ed
with the result froma sanple taken after the honbgeneous m Xi'nﬂiﬁ,bm
bef ore t he MYMEREEANHMSFBHCOMBOBARIFEE dYelk ovwaia theikerspn ekiedin iNfueiton was
observed within the standard devi ation, hence all additives Al to A9 showed
no signs of dem xing. 20 The sane procedure was carried out with a
honogerreoudh yome xerdb&@inteit bltkeer dodnidinvgeirgateriaf deERMEGAN (i$ ) a EI$1FQrtasnoEt hyl
Hydroxy Ethyl, K Cellulose with a nean volunetric particle size of 143 pm and
of St per natPRiTTa2 8 Y JRPRST SPRORS mdih S06Y Uit PRECHES: 7 St 12 105 9BA. o
The sanpl esnéred Obe cﬂrgdm_%frttaercdnhﬁor\/érﬁr FndOthes thedHtarh Vel x &t Sith Ghvatdh fArRy ent
particle size distributions, hence the

optional further liquid components prior to its application.

25  In another embodiment, the building material compositions is a pasty mortar or
contains a liquid component, the additive is added as a liquid dispersion to the
pasty mortar or the liquid component, and the mortar is mixed with the liquid
dispersion or the liquid component prior to its application.

30  The building material composition in accordance with the invention is preferably
a dry mortar. However, it also can be a pasty mortar or a mortar having two or

more components, such as e.g. a cementitious, dry component and a liquid



25sample did dem x. It is noted that other analytical tests nmay be used to
I dentify whether or not dem xing occurred. A suitable neans for additives
havi ng | goedizwss7of different viscosities in a sol ventPCrra&reo1g/o6ome@asur i ng
the viscosity of the sanples 30before and after the vibration step. WO
2012/ 168347PCT/ EP2012/ 060780 30 It is noted that the sanme m xi ng procedure
can be applied al so when ot her pol ysacc grides are used. Tabl e 2:
Preparation of the additives Al to A4 by“m xing a cellul ose ether with
5Powders P1 to P4. Additive No Al A2 A3 A4 Powder Pl -P4 Type P1 P2 P3 P4
component containing various organic compounds. In one embodiment the dry

mortar formulation contains no mineral binder. In another embodiment, it

contains one or more mineral binders.

5 Building material composition can — in the form of a dry, pasty, two or multi-
component mortar — be formulated as coating or composite material used for
thermal insulation (ETICS), sealing applications, e.g. sealing compounds,
flexible water-proofing membranes, plasters, repair mortar, tile grouts, ceramic
tile adhesives (CTA), parquet adhesives, plywood adhesives, primers,

10  undercoats, coatings for concrete and mineral-bonded surfaces, e.g. skim
coats, levelling compounds and screed, e.g. self-levelling floor screeds, powder
paints and/or smoothing and/or toweling compounds.

The additive of the invention for building material compositions comprises as

15 polysaccharide preferably one or more cellulose ethers and/or guar ethers
modified with alkyl and/or hydroxyalkyl groups and/or water-soluble starch
ethers.

The building material composition according to the invention comprises the
20 additive of the invention, a filler, a mineral binder and/or a water-insoluble

polymer-binder. In a preferred embodiment, the content of the additive is

between about 0.02 and 5 wt.%, preferably between about 0.05 and 2 wt.%, in

particular between about 0.1 and 1 wt.%, based on the solids of the ingredients

of the building material compositions, which sum up to 100 wt.% of total
25  composition.

Suitable mineral fillers, also known under the term aggregates include quartzitic
and/or carbonatic sands and/or powders such as for instance quartz sand
and/or limestone powder, carbonates, silicates, chalks, layered silicates,
30  precipitated silicas, light-weight fillers such as for instance hollow microspheres
of glass, alumosilicates, silica, aluminium-silica, calcium-silicate hydrate, silicon

dioxide, aluminium-silicate, magnesium-silicate, aluminium-silicate hydrate,



Amount [g] 71.4 60 50 38.5 PSD [pm 11 37 27 38 Cellul ose ether a) Anmount
[g] 28.6 40 50 61.5 PSD [pnm 80 80 80
WO 2012/168347 PCT/EP2012/060780
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calcium-aluminium-silicate, calcium-silicate hydrate, calcium-metasilicate,
aluminium-iron-magnesium-silicate, clays such as bentonite and/or vulcanic
slag, as well as pozzolanes such as metakaolin and/or latently hydraulic
components, in which case the fillers and/or light-weight fillers can also have a

5 natural or artificially generated colour.

In the context of the invention, mineral binders are binders which are typically
solids and in particular consist of at least a) a hydraulically setting binder, in
particular cements, activated blast furnace slags and/or silico-calcareous fly
10 ash, b) a latent hydraulic binder, such as in particular pozzolanes and/or
metakaolin, which reacts hydraulically in combination with a calcium source
such as calcium hydroxide and/or cement, and/or ¢) a non-hydraulic binder
which reacts under the influence of air and water, in particular calcium
hydroxide, calcium oxide, quicklime, hydrated lime, magnesia cements, water
15 glass and/or gypsum, by which is meant in this invention in particular calcium
sulfate in the form of a- and/or B-semihydrate and/or anhydrite of form I, Il

and/or llI.

Preferred cements are in particular Portland cement, for instance in accordance
20 with EN 197-1 CEM |, Il, I, IV, and V, and/or calcium phosphate cement and/or
aluminous cement such as calcium aluminate cement and/or calcium sulfo-

aluminate cement.

Preferred latent hydraulic binders or pozzolanes are metakaolin, burnt shale,
25 diatomaceous earth, moler, rice husk ash, air cooled slag, calcium metasilicate
and/or volcanic slag, volcanic tuff, trass, fly ash, silica fume, microsilica, blast-

furnace slag, and/or silica dust.

Preferred non-hydraulic binders are gypsum, by which is meant in this invention

30 in particular calcium sulfate in the form of o- and/or B-semihydrate and/or



80
Met hyl
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a) As cellul ose ether was Tyl ose(r) IH 10007 P4 taken,
Cellulose (MHEC) with a nean volunetric particle size
of 1080 pwoD 20ebi6e343: Preparation of the additives AS toPAY/HEPROIZIOKI7TRE Of
various cellul ose ethers with Powder P5 prepared according to Exanple 2.
Additive No A5 A6 A7 A8 A9 MHEC a) [wt. /O]

Hydr oxy Et hyl

10

15
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25

30
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anhydrite of form |, Il and/or Ill, calcium hydroxide, calcium oxide, lime such as

quicklime and/or hydrated lime, magnesia cements and/or water glass.

The preferred mineral binding material is a hydraulically binding material, in
particular Portland cement, or a mixture of Portland cement, calcium aluminate

cement, and gypsum.

In the context of the invention, water-insoluble polymer-binders may be
vinyl(co)polymers, polyurethanes, poly(meth)acrylates, polyesters, polyethers,
as well as mixtures and hybrids thereof. In a preferred embodiment, water-
insoluble polymer-binders are aqueous polymer dispersions and water-
redispersible polymer powders which may be obtained by drying the polymer
dispersions. The dispersions are typically obtained by emulsion and/or
suspension polymerization and may contain the vinyl(co)polymers,
polyurethanes, poly(meth)acrylates, polyesters, polyethers, as well as mixtures
and hybrids thereof. In a particularly preferred embodiment, the dispersions are
based on (co)polymers of ethylenically unsaturated monomers preferably
comprising monomers from the group of vinyl acetate, ethylene, acrylate,
methacrylate, vinyl chloride, styrene, butadiene and/or Cs-C42 vinyl ester

monomers.

Preferred water-insoluble polymers are based on vinyl acetate, ethylene-vinyl
acetate, ethylene-vinyl acetate-vinyl versatate, ethylene-vinyl acetate-
(meth)acrylate, ethylene-vinyl acetate-vinyl chloride, vinyl acetate-vinyl
versatate, vinyl acetate-vinyl versatate-(meth)acrylate, vinyl versatate-
(meth)acrylate, pure (meth)acrylate, styrene-acrylate and/or styrene-butadiene,
wherein the vinyl versatate preferably is a Cs- to Cq2-vinyl ester, in particular a
Cg -, Ci0— and/or a C4-vinyl ester, and the polymerizates can contain about O -
50 wt.%, in particular about 0 - 30 wt.%, and quite especially preferably about 0

- 10 wt.% of further monomers, in particular monomers with functional groups.

which is a

66 50 0 0 0 MEHEC b) [wt. /O]

00



O EHEC c) [w./0] 0 0 0 50 0O MHPCd) [w./0] 0 O O O 50 Powder P5 e) [wt./O]
33 50 50 50 50 15 a) MHEC stands for Tylose(r) MH 10007 P4, which is a
Met hyl Hywloariz/itasdayl Cel | ul ose with a nmean vol unetric pactrirPk@296@60 of 80
pm
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In a preferred embodiment, the dispersions and the water-redispersed polymer
powders are film-forming at least at the higher of the application and curing
temperature. Film-forming means that the copolymer is capable of forming a
film determined according to DIN 53787. In a preferred embodiment, the film
5 formation occurs at a temperature of 23°C or higher; preferably at 10°C or

higher; in particular at 5°C or higher.

In the context of the invention, water-soluble polymer-binders include the
synthetic water-soluble polymers and the water-soluble polysaccharides
10 mentioned above. Furthermore, proteins such as casein, gelatine and soy

protein are further suitable water-soluble polymer-binders.

Examples
15

The invention is further elucidated with reference to the following examples.
Unless indicated otherwise, the tests are carried out at a temperature of 23°C

and a relative humidity of 50%.

20
Example 1: Preparation of Powders P1 to P4 by adsorption of plasticizer on a

carrier.

20.0 g of Sipernat® 22 (ex-Evonik Industries; a chemically obtained silicon

25 dioxide having a BET surface of 190 g/m?) were placed into a 300 ml plastic
beaker. The plasticizers and mixtures thereof, as indicated in Table 1 with their
relative amounts, were slowly added over a period of 2 minutes to the Sipernat®
22, while continuously stirring using a 60 mm propeller stirrer with an increasing
rate from low to 1,000 rpm. The resulting mixtures were further mixed for

30 another 20 minutes to result in homogeneous, white, dry, and free-flowing
powders. The plasticizers were all properly adsorbed and showed no signs of
wetting when being put between fingers.



b) MEHEC stands for BERMOCOLL(r) MLO, which is a Methyl Ethyl Hydroxy Ethyl
Cellulose with a nean volunetric particle size of 157 pm WO

2012/ 1683%0RC/ 1682012/ 060780 31 C) EHEC stands for BERMBCODIHPRo1R/0EYSAFQ,
which is an Ethyl Hydroxy Ethyl Cellulose with a nmean volunetric particle
size of 143 pm d) MHPC stands for Cul mnal (r) MHPC 20000P, which is a

Met hyl Hydroxy Propyl Cellulose with a an volunetric particle size of 124
pm 5e) Powder P5 was prepared according’to Exanple 2 and has a nean
volumetric particle size of 168 pm The results from Table 3 indicate that
the plasticizer, e.g. emulsified in a synthetic water-soluble polynmer and

subsequently. drie n be conmbined wth 10cel | ul ose ether.s havi ng

i frerent (LR COIGHE Ik e TTReRdite e I Bued B Bl e occ o ar e
observed. Exanple 4: Preparation of a dry nortar master batch and nortar
prem x. 15 Prepared were 5 kg of a cenent-based dry nortar nmaster batch
consi sti ng I@0IRAD sdnepoHijongeofpovnsiers R terdt4 i whyo agkipingsl acesdingat
cement gEEMI 42.5, Eigﬁ}gngts by weight of a quartz sand (0.1 - 0.6 nm), and
30 parts by weight © cofmercially avail able hydrated |line, in which
process the conpdnent re 20 mxedin a 10 I_vdssel_wfh a FBESTOOL
stirrer until a hd?ﬁi’g’;@?f\gﬁﬁs dry nortar Fast erP®at/ch Fdas obtt#t ned. For each
experiment, sanpl 35 %Ta)tne dry nortar mpster hatch re,| where |applicable,
dry mixed with th % ditives prepared accondifg tjo anple 3, 25 Tables 2
and 3. VWen wat er|-pmpgigper si bl e pol yperOpowdess wer gsgused indicated in
Tabl e 4, the same—mxngprocedure—was cariiedodt—as—with-thejadditives
according to the iQx@m3mh® The specjfi® amoults [addéd are Ondilcated in

e ed slowy to

Tabl es '4 ‘and 5. g of the obtained,dry mxtures. were agd
wat er while stirriLiﬁ'lgﬁJE 0 0 0 R0

S-22 9 50 50 40 40

a) DBP stands for dibutyl phthalate (Sigma-Aldrich), which is a liquid at

15 room temperature, having a boiling point of 340°C and a Hansen
solubility parameter of 20.3 MPa”. In experiments 2-d to 2-f, it was
adsorbed on Sipernat® 22 prior to being added to the mortar mixture. 5.0
g DBP dissolve 0.05 g of the substrate used (EPS) at 23°C within 15
minutes.

20 b) DINCH stands for Diisononyl-1,2-cyclohexanedicarboxylate (HEXAMOLL
DINCH® from BASF), which is a liquid at room temperature, having a
boiling point of 240-250°C and a solubility parameter at 25°C of 17.0
MPa”. 5.0 g DINCH dissolve 0.05 g of the substrate used (EPS) at 23°C
within 3 days.

25 c) Oxfim 351 stands for 2,2'-Ethylenedioxydiethylbis(2-ethylhexanoate)
(Oxea Chemicals), which is a liquid at room temperature, having a boiling
point of 351°C and a solubility parameter at 25°C of between 22.5 MPa”
and 11 MPa”. 5.0 g Oxfilm 351 dissolve 0.05 g of the substrate used
(EPS) at 23°C within 15 minutes.

30 d) RME stands for Rape Oil Methyl ester (Flamol Mineraldl; Bern, CH),
which is a liquid at room temperature, having a boiling point of above



The amount of water used is also indicated in Tables 4 and 5. This m xture
was stirred for one mnute with a 60 mm propeller stirrer with a speed of
800 rpm WwWORRNERI4168347PCT/ EP2012/ 060780 32 After a nmaPOmiRPORi0nEs®f 3

m nutes the nortar was again stirred by hand for 15 seconds before it was
applied. 5Exanple 5: Determ nation of the adhesive strengths on expanded
pol ystyrene, follow ng ETAG 004 (Cui del 'ége for European Technical Approval
of External Thermal Insulation Conposit€é®Systens with Rendering, European
Organi sation for Technical Approvals) 10 Using a spacer, the nortar sanpl es
from Exanpl e 4 \B@ﬂéCaemﬂ asolukilith parametst red s25° Gfofsabmatcﬂr?t bRax} &l gdRME

| yst EP h t he, d 500 60 d
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hydrolysis of 88 mol.-% and a Hoppler viscosity as 4% solution of 4 mPas in a

50 | vessel, equipped with a propeller stirrer with a stirring speed of 500 rpm,
were added slowly at room temperature 4.0 kg of 2,2-ethylene
15  dioxydiethylbis(2-ethylhexanoate) (OXFILM 351), while the plasticizer was
emulsified completely. The obtained emulsion was subsequently dried by
means of conventional spray drying at an inlet temperature of 125°C to a white,
free flowing, and readily water-redispersible powder with a mean volumetric
particle size of 168 um in good yield. No significant fouling occurred in the
20  spraying tower during drying. 100 parts by weight of the resultant powder were
mixed with 13.6 parts by weight of a 83.3 : 16.7 mixture of commercially

available calcium/magnesium carbonate and fumed silica.

25 Example 3: Preparation of the additives A1 to A9 by mixing cellulose ethers
with Powders P1 to P9.

Each of the Powders P1 to P5 were placed with the respective cellulose ethers,
as indicated in Tables 2 and 3 with amounts and types, into a 500 ml plastic
30  beaker. The ingredients were mixed over a period of 10 minutes using a 60 mm
propeller stirrer at 300 rpm to result each time in a homogeneous, white, dry
and free-flowing additive which is highly storage stable (Table 2: Additives A1 to
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A4; Table 3: Additives A5 to A9). Furthermore, they can be easily mixed with
the other components of the building material composition, i.e. the mortar, either

alone or in combination.

5 In order to assess the demixing behaviour, 100 g of the additives, obtained by
homogeneous mixing as described above, were filled into a 250 ml plastic
beaker with an inner diameter of 9 cm. The beaker was covered with a lid and
fixed in the laboratory sieving machine “Vibro” from Retsch using the clamping
yoke. The amplitude of the Retsch instrument was adjusted to 30 (on the 10-

10 100 scale) and the sample was allowed to vibrate. The built-in automated
interval device for periodical switching-off the sieving was activated. After 60
minutes was the plastic beaker carefully removed. The top layer (2-3 g) of the
additive in the beaker was rasped away by using a metal spatula, collected and
the particle size was analyzed by means of light diffraction. The result was

15 compared with the result from a sample taken after the homogeneous mixing,
but before the vibration step. No change of the particle size distribution was
observed within the standard deviation, hence all additives A1 to A9 showed no

signs of demixing.

20  The same procedure was carried out with a homogeneously mixed 50:50 blend
by weight of BERMOCOLL® E431FQ, an Ethyl Hydroxy Ethyl Cellulose with a
mean volumetric particle size of 143 um, and of Sipernat® 22 (Evonik) with an
mean volumetric particle size of 11 uym. The samples before and after the
vibration step showed distinct different particle size distributions, hence the

25  sample did demix.

It is noted that other analytical tests may be used to identify whether or not
demixing occurred. A suitable means for additives having ingredients of
different viscosities in a solvent is e.g. measuring the viscosity of the samples

30 before and after the vibration step.
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It is noted that the same mixing procedure can be applied also when other
polysaccharides are used.

Table 2: Preparation of the additives A1 to A4 by mixing a cellulose ether with
5 Powders P1 to P4.
Additive No A1 A2 A3 A4
Powder Type P1 P2 P3 P4
P1-P4 Amount [g] 71.4 60 50 38.5
PSD [um] 11 37 27 38
Cellulose | Amount [g] 28.6 40 50 61.5
ether? PSD [um] 80 80 80 80

a) As cellulose ether was Tylose® MH 10007 P4 taken, which is a Methyl
Hydroxy Ethyl Cellulose (MHEC) with a mean volumetric particle size of
10 80 um.

Table 3: Preparation of the additives A5 to A9 by mixing of various cellulose
ethers with Powder P5 prepared according to Example 2.

Additive No A5 A6 A7 A8 A9
MHEC ¥ [wt.%] 66 50 0

MEHEC ™ [wt.%] 0 0 50

EHEC © [wt. %] 0 0 0 50

MHPC @ [wt.%] 0 0 0 0 50
Powder P5® [wt.%)] 33 50 50 50 50

15
a) MHEC stands for Tylose® MH 10007 P4, which is a Methyl Hydroxy Ethyl
Cellulose with a mean volumetric particle size of 80 um.
b) MEHEC stands for BERMOCOLL® M10, which is a Methyl Ethyl Hydroxy
Ethyl Cellulose with a mean volumetric particle size of 157 um.



0.12 0.11 wet e) [YO] O 50 100 100 100 95 wet f) [NNm2] 0.07 0.12 0.15
0.11 0.10 0.11 5a) As water-redispersible polyner powder (RPP) was a

pol yvi nylwal2emhieB347st abi | i zed, et hyl ene-vinyl acetate cepoipprER/os780 a
glass transition tenperature Tg of 42C (ELOTEX(r) MP2060) added. b) Anmpunt
of added water to make up the nortar, based on 100 g dry nortar, including
the nmentioned additives. 10c) Pull-out after dry storage, see text for
details; 100% refers to 100% pul | - out 23)n| y cohesion failure within the

EPS) and 0% refers to no EPS pul | out, bu@% j ust adhesion failure between the
EPS- nort ar i 1¢) elHRc@. stands for BERMOCOLL™ E431FQ, which is an Ethyl Hydroxy

Ethyl Cellulose with a mean volumetric particle size of 143 um.
d) MHPC stands for Culminal® MHPC 20000P, which is a Methyl Hydroxy
Propyl Cellulose with a mean volumetric particle size of 124 uym.
5 e) Powder P5 was prepared according to Example 2 and has a mean

volumetric particle size of 168 um.

The results from Table 3 indicate that the plasticizer, e.g. emulsified in a
synthetic water-soluble polymer and subsequently dried, can be combined with

10 cellulose ethers having different functional groups and particle sizes. No
adverse effects are observed.

Example 4: Preparation of a dry mortar master batch and mortar premix.
15
Prepared were 5 kg of a cement-based dry mortar master batch consisting of
340 parts by weight of a commercially available Portland cement CEM | 42.5,
598 parts by weight of a quartz sand (0.1 - 0.6 mm), and 30 parts by weight of a
commercially available hydrated lime, in which process the components were
20  mixed in a 10 | vessel with a FESTOOL stirrer until a homogeneous dry mortar
master batch was obtained.

For each experiment, samples of the dry mortar master batch were, where
applicable, dry mixed with the additives prepared according to Example 3,

25 Tables 2 and 3. When water-redispersible polymer powders were used as
indicated in Table 4, the same mixing procedure was carried out as with the
additives according to the invention. The specific amounts added are indicated
in Tables 4 and 5.

30 300 g of the obtained dry mixtures were added slowly to water while stirring.
The amount of water used is also indicated in Tables 4 and 5. This mixture was
stirred for one minute with a 60 mm propeller stirrer with a speed of 800 rpm.
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20  up the metal plate with the mortar specimen glued to it. The obtained data were
averaged over the number of measured samples. The percentages of the pull-
out were assessed visually. The measured adhesive strengths in N/mm? are of
less relevance, since they indicate the cohesion of the substrate at a 100% pull-
out. At 0% pull-out, the values are so low that the adhesion of the mortar to the

25  substrate is negligible.



WO 2012/ 168347PCT/ EP2012/ 060780 35 The anmpunt of cellul ose ethers used in
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it is oftwoaixiesdsdrenge to dose in the exact anounts. APChamrgh20607g0a tiny
anount of plasticizer is required to provide sufficient adhesion to EPS,

t he conbination of the cellulose ether with the 5 plasticizer, e.g.
adsorbed on a carrier or enulsified in %synt heti c wat er-sol ubl e pol yner
and subsequently dried, increases the avdunt of additive to be dosed in.
Therefore, it is easier to add the exact anount of additive and

i rregul ari tliakie hecomAdhesion wirtaergths andi gulkdubmfagearioos menarfaic sanmptes
nortars, i .centdiningddagivestietr tahd oonp@Si tion, in particular when they are in
dry and one conponent 10form Table 5: Adhesion strengths, pull-out and

hydr ophobi ci ty of various nortar sanpl es cont aining additives AS to A9 on
EPS. It is Bt &l (Fhatreterenefrt ard-1d now.2nt a8 ahy4 furlt Hes adhesi on
pronot er, fnparticutar—i5no wat Al ed i TRET $i w,le U'A et witet 4 Ex. No
(R = refere;a\ndcdxleaveS Iro&. 2 5.3 5,455 5.6 Additive No %ef A6 A’§ A8| A9
Amount (wt.%) | (02)¥ | (02)¥ [ 0.7 | 05 [ 04 | 0.325
RPP 2 0 30" | 0 | 12 | 08 | 1.125
H.0 ) [%] 22 22 21 21 21 21
dry  [%] 0 90 100 | 100 | 100 | 100
dry 9 [N/mm?] 0.05 016 | 015 | 012 | 012 | 0.11
wet © [%] 0 50 100 | 100 | 100 | 95
wet 7 [N/mm?] 007 | 012 | 015 | 011 | 0.10 | 0.11
5 a) As water-redispersible polymer powder (RPP) was a polyvinyl alcohol-

stabilized, ethylene-vinyl acetate copolymer with a glass transition
temperature T, of 42°C (ELOTEX® MP2060) added.

b) Amount of added water to make up the mortar, based on 100 g dry
mortar, including the mentioned additives.

10 c) Pull-out after dry storage, see text for details; 100% refers to 100% pull-
out (only cohesion failure within the EPS) and 0% refers to no EPS pull-
out, but just adhesion failure between the EPS-mortar interface.

d) Measured adhesion / cohesion strength of specimen after dry storage.
e) Pull-out after wet storage, see text for details.

15 f) Measured adhesion / cohesion strength of specimen after wet storage.

g) This value represents the amount of cellulose ether (MHEC; Tylose®
MH10007 P4) added without any plasticizer.

h) Another type of water redispersible polymer powder was added, which is
particular suited for adhesion on EPS, which is a polyvinyl alcohol-

20 stabilized, ethylene-vinyl acetate copolymer with a glass transition
temperature T4 of -4°C (ELOTEX® FX2320).
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The Reference Examples 4.1R and 4.2R did not contain an additive according

to the invention. The amount indicated (0.2 wt.%) refers to the amount of

cellulose ether added. The same application result were obtained when using

different types of cellulose ether, including the ones used e.g. in additives A7 to
5 A9.

The results from Table 4 show that a mortar without an additive according to the
invention, but only with a mere cellulose ether (Example 4.1R) does not adhere
to EPS, since the pull-out is 0% after both dry and wet storage. However, in

10 order to provide acceptable adhesion to EPS, the state-of-the-art technology
suggests the addition of suitable water-redispersible polymer powders (RPP).
As indicated by Example 4.2R, an added amount of about 3 wt.% of a suitable
RPP is required to provide good adhesion after dry storage. However, after wet
storage only 50% pull-out is obtained with this amount of RPP.

15
When use is made of an additive according to the invention, comprising a
cellulose ether , i.e. a polysaccharide, and small amount of a suitable plasticizer
(e.g. only 0.25 wt.% in Exp. 4.3) or mixture of plasticizers (e.g. only 0.075 wt.%
of plasticiser in Exp. 4.6 with additive A4, see also Tables 1 and 2) which was

20 adsorbed on an inorganic carrier and admixed to the cellulose ether (0.2 wt.%),
good to excellent pull-out is achieved after dry and wet storage (Examples 4.3
to 4.6).

The water-redispersible polymer powder (RPP) employed in Examples 4.4 to

25 4.6 does not contribute to the adhesion of the mortar to EPS, since it is less
suited for this purpose and a smaller amount is added compared to Example
4.2R. However, since the RPP used in Examples 4.4 to 4.6 is a better choice to
increase the cohesion of the mortar as well as providing adhesion of the mortar
to a polar substrate such as e.g. concrete, less RPP — if any — is required in the

30 mortar formula. Additionally, the type and amount of RPP can be particularly
selected to optimize the other properties, including cohesion, impact resistance
and improved adhesion to inorganic substrates.
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The amount of cellulose ethers used in mortars is often fairly low, e.g. only 0.2
wt. % or even lower. Hence, it is often a challenge to dose in the exact
amounts. Although only a tiny amount of plasticizer is required to provide
sufficient adhesion to EPS, the combination of the cellulose ether with the
plasticizer, e.g. adsorbed on a carrier or emulsified in a synthetic water-soluble
polymer and subsequently dried, increases the amount of additive to be dosed
in. Therefore, it is easier to add the exact amount of additive and irregularities
become less, which is a big advantage in manufacturing mortars, i.e. building
material composition, in particular when they are in dry and one component

form.

Table 5: Adhesion strengths, pull-out and hydrophobicity of various mortar
samples containing additives A5 to A9 on EPS. It is noted that the
mortars do not contain any further adhesion promoter, in particular

no water-redispersible polymer powders.

Ex. No (R = reference) 5.1R 52 |53 |54 |55 |56
Additive No Ref A5 [A6 |[A7 [A8 [A9
Amount of additive wt% [(0.2)® 0.3 |04 [03 [03 |03
H.O [%] 21 21 [21 [20 [20 |20
Dry [%] 0 95 [100 | 100 |[100 |75
Dry [N/mm?] 0.04 0.12 [0.13[0.11 [0.11 | 0.11
Wet [%] 0 75 [100 [ 100 [95 |90
Wet [N/mm?] 0.05 0.10 [0.10 [ 0.11 [ 0.10 | 0.11

a) The additive did not contain plasticizer. The amount indicated refers to
the amount of cellulose ether added, which is ethyl hydroxyethyl
cellulose (EHEC; BERMOCOLL® E431FQ) with a mean volumetric
particle size of 143 ym.

0. 05
The
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as well as a rheological profile according to the needs (see e.g. Exanples
4.6, 5.2, 5nzEmrﬁjz5ara)95%wﬁac11r2/ar8835°/dveﬂteemMr@gem@smnww fan the
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composition is even less than 0.05 wt.% on dry weight.

20  As a conclusion, it is very surprising that an additive according to the invention
needs to be dosed in an amount of e.g. only 0.3 wt.% to provide an excellent
adhesion to a difficult-to-bond substrate, e.g. expanded polystyrene (EPS), to
provide a 100% pull out, even after wet storage. Additionally, this small amount
of additive provides also excellent fresh mortar properties such as water-

25  retention, workability as well as a rheological profile according to the needs (see
e.g. Examples 4.6, 5.2, 5.4 and 5.5).
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15 the plasticizer onto a solid carrier, or emulsifying the plasticizer
with a synthetic water-soluble polymer in water and subsequently
drying the emulsion, and (ii) mixing this first particle with a second
particle comprising the polysaccharide wherein the mean particle
size of the coarser of the first and second particle is not more than
20 10 times the mean particle size of the finer particle, or
agglomerating this first particle and this second particle into one
particle.

2. Process of claim 1, wherein the polysaccharide is a polysaccharide ether
25 containing alkyl, carboxyalkyl and/or hydroxyalkyl groups, a dextrine, cold-
water soluble starch or a derivative thereof.

3. Process of claim 2, wherein the polysaccharide ether is a cellulose ether

or a guar ether, wherein the alkyl group is a methyl, ethyl and/or propyl

30 group, the carboxyalkyl group is a carboxymethyl and/or carboxyethyl

group and/or the hydroxyalkyl group is a hydroxyethyl and/or
hydroxypropyl group.



8. Process of any one of clainms 1 to 7, wherein the sumof the

pol ysacchari de wei ght and of the plasticizer weight is at least 10 w. %
20based owmothe/tesd4al wei ght of the additive. 9. AdditiveTmre@iznalBe by t he
process of any one of clains 1 to 8 10. Use of the additive of claim9 in
buil ding material conpositions to increase 25adhesion to a substrate having
a surface energy of 50 md/n2 or | ower, ggasured according to DIN

55660-2: 2011-12. 11. Use according to aim 10, wherein the substrate
having a surface energy of 50 mJ/n2 or lower is a substrate containing

pol ystyrend,. pdirgcdsst dira)y Gopof ghaimg |1 tord, avhietein thembastinimenrdisor siubiliten.

39 12. Buil di ' It L Si ot i f claim9,
i1 er, 8 mnoPaaBERIG A cre el SRR I bfer bt nder . 13 |

Process to adhere building material conpositions to substrates having a 5
surface energy of 50 mJ/ nR2, neasured according to DI N 55660-2:2011- 12,
conpri si ng & he PspegssoDf :alyi Apet dleclains t1 Je of Wheseim et weighd netip| of e

mat eri al. conposj {i |0 ' |, XM T 4 Wi . 88! vent or
col vent *m xt ur BSRer REIe AR % BRBE OGR g £
difficult-toadhere substrate, and allowing it to dry. 10
6. Process of any one of claims 1 to 5, wherein the carrier has a BET surface
area, measured according to ISO 5794-1, of at least 10 m*g.

10 7. Process of any one of claims 1 to 6, wherein the synthetic water-soluble
polymer is selected from the group of fully or partially saponified polyvinyl
alcohols and their derivatives, polyvinyl pyrrolidone, polyvinyl acetal,
melamine formaldehyde sulfonates, naphthalene formaldehyde sulfonates,
polymerizates of propylene oxide and/or ethylene oxide, including their

15 copolymerizates and block copolymerizates, styrene-maleic acid and vinyl
ether-maleic acid copolymerizates.

8. Process of any one of clams 1 to 7, wherein the sum of the
polysaccharide weight and of the plasticizer weight is at least 10 wt.%
20 based on the total weight of the additive.

9. Additive obtainable by the process of any one of claims 1 to 8.

10. Use of the additive of claim 9 in building material compositions to increase
25 adhesion to a substrate having a surface energy of 50 mJ/m? or lower,
measured according to DIN 55660-2:2011-12.

11. Use according to claim 10, wherein the substrate having a surface energy
of 50 mJ/m? or lower is a substrate containing polystyrene, polyolefine,
30 polyvinyl chloride, linoleum and/or bitumen.
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12.

13.

39

Building material composition comprising the additive of claim 9, a filler, a

mineral binder and/or a water-insoluble polymer-binder.

Process to adhere building material compositions to substrates having a
surface energy of 50 mJ/m?, measured according to DIN 55660-2:2011-
12, comprising the step of adding the additive of claim 9 to the building
material composition, optionally adding and mixing with a solvent or
solvent mixture, applying the obtained composition onto the difficult-to-

adhere substrate, and allowing it to dry.



