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sul phates and a m neral cal cium alum natle conpound The present invention
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nortar, preferably with a water/solid weight ratio | omermwhlﬁgﬂm@uﬁmmﬁ'ar d

bi nder conprising a cal cium alum nate and cal ci um sul pha

conpound. It is neant under ettringite binder a hydraulic binm@gegs with the
conponents thereof giving, upon hydration under nornal use conditions, as i

o the main hydrate ettrrngrte whrch is a cal cr umtrrsul phoal um nate havi ng
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cal ci um al ufiista QHYP (’:lg(la(:r um sul phate m neral conpound is adapted to be
used in nortars adt isomeapt eider actinimgith rignddre ae hydepnlick bindapemdth dhe of t he
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strength |evel at agrven &;1/&1 oating timnme defined by the
residual moi st ur e If }§ Pagnt Hﬁ’tdﬁFF @e&fréfdi%‘f NEHSRILGC R qui ck
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In practice, fornulations for nortars with qui ck hardeni ng and drying
nowadays conprise an associ ation of cal ¢ um al um nates, cal ci um sul phate 3s
and Portland cenment, with the proportio of each of the conponents being
tricky to define, as the hydration under the ettringite formshould be
controlled 3 so as to reach the best conprom se between the ettringite
anount being that ensures the drying ability of the product (high anpount of
m Xi ng water being crystallized under the formof hydrates) and the

nor phol ogy of such an ettringite, which, for a given crystal density,

ensur es t he nwst htthesdme tinengicohanicalvmdrfamhneh eritarnie, radhesipn tpeefodinanesi onal
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Such a conprori se ) ) rto reac ) ) el s of
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particul arly under e f.orm of qgyps and optionall'y separately supplie
lime i s anaemBPWﬁ&néé}%H?mCE&ﬁ%PHg}Od’éve| opment kinetics for mechani cal
strengths is much -l speesdihpaf 150enmat Hasd 2@chinitekj n t he scope of the
present invention. |t is.kno . - : j cations
Coae o it 15 ai med HechiPRhoretliof SreauhS e dPE IPEaL NS
st Rt urigs), to use2éitcdatipgttémei(Rburesidusi meibire in dne material fo5§9a4RE ci um
sul phate. BuyjickREssé® 16WaUhag Toh og_?]d he system differ considerably from
,_t

the dense nortar applications o e inventiqn: the uct oul d be
punpabl e, set qui ckmgchayealgamprgssian streRg Fi&“g%ﬁfit@q i\/ﬁgaﬁtr%égo'brfs' 5 (the
i mportant point i Mfuafimitafihif@thenidatieagtiba icaedilowrich vol une), the
mechani cal conpression strengths at 24 hours do not exceed 5 MPa. Further,
the systemdurability is 2s not a key criterium neither are the

di mensi onal 6@’ atdAIOH)THe3 805+ i4QH teB6H; @3t a0 AL, Ae3caS@pBRHEO
applications are such that it is not possible to use such m ne packing
solutions directly, they are to be refornul ated and adapted to the dense
syst em r equi r ementkhe gitringite solubilityi produet ainequilibramefss ket 4% & t&ne t he
di sadvant agemoiroifaidie ffd Of ffingifo\(hilbRerion @igréé Neld Subingiler cGAMPY I i ng
cal ci um sul phat e anecli a calciumalumnate mneral T ,rrpourﬁd, allowng to
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hol d tinmg angefficicAES Nadlicdab thé Eﬁa@?ffhvaﬂﬁbﬂiei’bt forinikipmetlets. Anot her
advantage of the invention is to allow for a reoperation of 3s structures,
whi | e keeping a workability equivalent to 3that ohtained with prior art
m)@rs. For fornlﬁat(h@,@s%‘,‘c(am@mi)ﬁg (Bioaglor % (At / Besane al um na content,

4 anme binder degree and an identical Blaine fineness for the cal cium
alum nate, the acquisition of nmechanical strengths is then nmuch nore

qui cker and Wherepeaistandsdar thecaqtivities ofoans ine is twice shorter with nortars

preparedywi th t he figiglate acOd Mbtdifled hfroh BBt hodrdiidan ofi tompositivns made

using a s prior art bifder. The.invention therefore IrTF at I‘%l di ﬂahan
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conprising cal ¢i um sul phat es_angd_a. : , the
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at’l S, to the for

entire hydr onh proce eadi’ng ormat i on of etfringlte t hout
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di ssol ution ©f Rpmgdrous grains and ~ s consequently reduces the formation
yield for ettringi

e. Indeed, t ettringite formati di rectl r ts
fromthe relative @i@é‘ﬁ‘il?ﬁ’ifgﬂn}‘gﬁ@gs pr {rﬁgag%}wat{gll %“1818%54?8%&% a%f%gl? }%\'I;\lkl I
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may be very wmitkgko defian, 44 thethysinatiarowsdayibe ettyingiy fome ahouldhegamiindisds| y
around t he anhydrous phases containing the other required ions, i.e. either
sul phates or al um nates depending on the case. Such a bl ocki ng phenonenon
for the reaction interfaces is particularly critical in a dense environnent
and when there are 2s | arge deviations between the rel ease rates of the
calciumions of the different soluble substances and/or |arge devi ations
between the release rates of the calcium alumniumand sul phate ions. In
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the mxture is therefore limted, restricting as such the ettringite
production yield for a given sul phate or, alum nate content, and hence the
har deni ng and qui ck -dryi ng perfornmance. 3Si mlarly, excess of calcium

sul phate rel ative to phases containing 2o cal cium alum nates | eads to the
same effects as line, i.e. |ower nechanical strengths and hi gh di mensional
variations. This can be explained partially by the fact that the

sol ubi li zati on of cal ci um sul phates rel eases high amobunts of calciuminto
t he aqueous phase. This is why conpositions conprising calciumalum nate
and cal ci umssulsptoateachtihs dssti compmneise detwedre ther efpingito amounhdeing that ar

rati o of cal_gi [ Al i g I b : ;
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i s Accor di ng to a preferred enbodi rent, the sumin weight of the useful

. phases (C+A) accounts for at |east 50%in weight of the total weight of the

cal cium al um nate mneral conpound. The cal cium al um nate m neral conpound
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(PCE), ethylene pol yoxide pol ycarbonates (PCP) and m xtures thereof. Such
additives are commercially avail abl e products. As an exanple, OPTIMA 100
and PREM A 150 products, narketed by CHRYSO Corporation as well as MELMENT
F 10, MELFLUX PP 100F marketed by SKW Corporati on may be nentioned. is The
rheol ogi cal additives preferably account for 0.1 to 0.5% of the weight
total.of the dry nortar. They are often associated w th hydrosol uble

pol ymers, having the function of linmting the segregation, such as



The dry nortar according to the invention allows for obtaining a wet nortar
. through mxing with water. Preferably, the amount of water is such that Zs
the water/solid weight ratio is |ower than 0.5. Another aimof the

i nvention is the use of a calciumalum nate m neral conpound for
fornmulating an ettringite binder according to the invention. Still another
object of the invention is the use of a calciumalumnate m neral conpound
for formulating a dry nortar according to the invention. 30 Finally another
object of the invention is the use of a cal cium alum nate m neral conpound
for for mul adissglutionedf e vasiouasohibdié phases is bignificantlyi made Fsten, neducingn i s
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resulting s lcnsrtemmsmg'l'(amdlaﬁlc'ﬁi isabngths hAS acdvieed). dtst dradiuntion degrde imtm45

(Npay 6011, sabe EfthbEq Hereheliniioa, foba (i A8 Supkeipe profipie hibRsion
comment sNo dmldre”nrg giyen spiphate ar altmmatm@or&mtetandshenﬁaim bardgaing anthg to

the "Vicat" gqonﬁ:&mresm on strengths, as neasured on test tubes
nmeasuri ng 4>94x16 m agch trials,show that the rtars according to the

i nvention have ve yg&saesteeh salcaun stpbateselatiyestq PRgsessCotainiRe shor t
term whple cbn:vmﬁgalarﬂlﬂaiteS deatisag tlfet 9ebh@ effeotolis diedd,iing lbivee mduhauial t he

choice of the retar S seen.t hat the rLo

nortars, ﬁﬁ %tﬁ" (jm? cﬁ%engllo H%’ﬁ% I%rrsﬁ‘fss c%e elx'p{ %‘4 BE‘)& %]ﬁﬁ%)(ﬁa) and
a ml emanttm fact that §hel solebilizhtionl of eatoiemanudplates rmseddllgbtanmuwff or
€q al ent 3&{dhA9nid fﬁ%saquEBus phase. This is why compositions comprising calcium

aluminate and calcium sulphate phases in stoichiometric proportions (the

25 molar ratio of calcium sulphate/aluminium oxide A is 3) cannot allow for
implementing dense mortars with good hardening properties and controlled
dimensional variabilities.

Controlling the mortar hydration is thus first subjected to controlling
the calcium supply rate relative to other ionic species, and in particular

30  aluminium:

The invention thus relates to an ettringite binder for a dense mortar
comprising calcium sulphates and a calcium aluminate mineral compound,
said calcium aluminate mineral compound comprising calcium C and
aluminium A oxides, being soluble and combined into one or more

35  crystallized and/or amorphous mineralogical phases, in proportions such that:



20 obtain satisfactory nechanical strengths in the short term (4 to 8 MPa,
conpared to 30 MPa for the nortar accorq%ng to the invention). Simlarly,
in some cases in the presence of |ine, the long termstrengths still have a
very |low | evel. 12 EXAMPLE 6 - COWPARATI VE EXAMPLES 7, 8 A nortar is
prepared according to the invention, with a binder according to the

I nvention (no. 6) and two prior art nortars, for conparison, prepared with
a prior art binder (nos. 7, 8). s The nortar conpositions and their
rheol ogi cal and nechanical features are shown in table 4. Table 4 Trial
no. 678Cal ci um al uri nattke r@/ﬂemmlanmatqummsdﬁ(lsﬁﬁa the @dcivme Alyminateu sdherdal ¢/ A -

useful (C+A t (% ht) 1.77 87 C 12A7 19 1
70 CA 22.5 ?%“Eﬂ%l Rtweld L ﬁﬂ@”’/ tygu(;mlc\/ey\elh? 1)17 511Cal ci um
sul phat e/ A1203 (ol ar th@tsuﬁymg’@elgm ) th@msﬁumng) 6obA> accouns 0 aand (%
:Agl \é\'ﬁ't)ggt igiela(%@%@"/x?gﬁﬁle% ﬁ?&ial(o@theln’gﬁbﬁmbb 'ah&etlgcg M}e|15 g ‘t%' n 10, (%
0 oin

wei ght ) 0530. 30. 38@’6?@@‘81/ (e Giumoal Pwlliﬁéff)@%ﬁ) N SHPhaER) MBI %‘Fﬂf-’@“’e‘% n
\\/\flel:gPt % 0. 0?%%%& ﬁﬁ@&bﬁ@ésﬂﬁbt&&éﬁ gs(gf/%ﬂidlldé\l\mlowpr)dferhﬁ B&ngeg\&?Rangg?ZODP

mn
(MPa) 4128. 528. 2 Ro Bl presirany, %‘ﬁﬁ “r'r?zﬁ"g Rl AcoR PEE TS e at
7 days (J/g)lﬂﬂléié‘lﬂiﬂgiReblmiBatarfgebbdmem &6 and®ays315280500 13 The cal ci um
gupnate 12 9% PRl BroTEa il e sc i P b b
de!)natloon tsalshlsinE1dudaatd miEesyl cqmpougr@rangsﬁwtmewill:land@ Pomeres t han
500 p. m (d5Qzfefly Befeen 1.6 and 2.

In addition, advantageously, the calcium sulphate/aluminium oxide A
molar ratio in the ettringite binder ranges between 0.6 and 1.8, more
preferably between 0.8 and 1.7.

15 It is meant under useful oxides C and A, those oxides C and A which
give an oversaturation coefficient $>1, when they are put in solution, in a
mixture with the other selected components of the mortar composition,
including calcium sulphate.

It is meant under useful phase a phase releasing useful oxides C and

20 A

Thus, phases C2AS, ferrites, are not useful phases (they are called

. "inert phases"). On the contrary, C12A7, C3A, glasses, C4A3$ (where $
stands for SO3 in the cement nomenclature), CA, for example, are useful
phases.

25 The useful C/A molar ratio of the calcium aluminate mineral
compound is thus the molar ratio of all the oxides C and A of the calcium
aluminate mineral compound, which are present in the useful phases.
Similarly, the sum in weight of the useful phases (C+A) is the sum in weight
of phases comprising oxides C and A and which are useful phases.

30 Calcium and aluminijum ion supply in solution thus occurs throughout
the reaction in the proportions as being determined by the useful C/A molar
ratio of the calcium aluminate mineral compound.

In a preferred embodiment, the dense mortar comprising the ettringite
binder, when being mixed with water has a water/solid weight ratio lower than

35 0.5,



RE523Z is a resin marketed by bl acker Corporation. It is a vinyl acetate
and et hyl ene copol yner. Lifetech 115: this is lithium carbonate marketed by
FMC. 1 Melnment F 10: sul fonated mel aniné f or nal dehyde marketed by SKW io
Sodi um gl uconat e: nmarketed by Roquette Freres. MI400PFV: cel |l ul ose et her
mar ket ed by Wl f Wl srode. Dehydran 1922: antifoam marketed by Rhodia. The
resi dual anhydrite anmount (given in an arbitrary unit) is nmeasured by the
hei ght of the peak obtained by X-ray diffraction. 1 s The ettringite anount
being formed is neasured by the evolved heat flow in DSC (D fferenti al
Scanni ng Cal or i mefThg)ettrifpgter Bindec hteurding teetdruiry@ntion Mmalessit posgible B x 16

cmtest-tubeg, stored,at ¢ and 50%rel athye ol h €
strengt hs aPﬁt%a?é‘ﬁF‘é%Pto%t?réngéPez fg)(rnié)élow {el(iﬁ ?{}g Ehgl{ehirg’ }t g?(;e]ag%g% and
70% hygr onekinetickt withouteequrings fiert theh enartdrcfarmudation, nattye compdementatipound

according t [ L ak | Qws xf t : I se:
he monan?laf JE SRR Ploet Ading, ARl i B e O

nortars for ﬁgmi)tl@ﬂ%ﬁaﬂh%lﬁi‘@ﬂ sgrrcepMhictnran bensitheiuimep or Pogtlandyeemertd; onal
variation CQ@EHa@'mcbx@arb@{frféﬁésiﬁ@né/\&le! obtain@d IR nRiré régdht Perform@ideosn yi el d

I s obtained,, as evidenced.by gﬁg hll%h r tringite appunt being.formed and
the |ower r &35 HOROrtanEFHetid of theapall aﬁ%ﬁ#&f@éﬂ@?‘fﬁﬁnﬂﬁﬁv%@% WA ExavPLE
11 30 Repai fquiterv#tabl@meindt epacies concandilrgimpadthef Whielntonothe( ettiiagise 9 and

10) and alsq a prior art.conparative nortar (trial 11 ). Their conpositions
ar ggshown i OF’&%F%O ’@.&CI%‘ﬁe'Tabl e 5 Trial no.91011Cal ci um al umi nate

mi al 16onmpound (ThSE; prefigrablyniarjars compeising BeAtiringitethindgr@esprding to  naj or
phases - amuni,fetltio PG dmpride’ eitfler Portidhd cAfheht 6f hyrauticlifhé. Pheyt
can nevertheless tolerate a low percentage of hydraulic lime and/or Portland
cement, within a limit of 3.5% in weight based on the total weight of dry
mortar..

15 According to a preferred embodiment, the sum in weight of the useful
phases (C+A) accounts for at least 50% in weight of the total weight of the
calcium aluminate mineral compound.

The calcium aluminate mineral compound included in the binder used
for formulating the mortar could be obtained through baking aluminium A
20 oxide rich materials, including bauxites, and chalk, in an oven with a
temperature higher than 1100°C. It could be obtained under the form of one or
' more molten or sintered clinkers able to contain crystallized phases or
amorphous phases or result from a mixture of various mineral compounds
comprising calcium aluminates, obtained in turn through baking or not. The

25 oven to be used can be any oven conventionally used for manufacturing
clinkers, such as reverberating furnaces, tunnel furnaces, rotary furnaces or
electrical furnaces, either with induction or electric arc.

The calcium aluminate mineral compound could be under the form of
a crystallized mineralogical phase selected amongst CA, C12A7, C3A, C4A3$%

30  or under the form of an amorphous phase, or under the form of a mixture of at
least one of said crystallized mineralogical phases and an amorphous phase.
Preferably, the mineral compound comprises at least 30% in weight of C12A7,
more preferably at least 50% in weight of C12A7, much more preferably 50%
to 85% in weight of C12A7, based on the total weight of the mineral

35 compound.



70 CA 33Cal ci um sul phate (% in weight)151310Cal ci um sul phat e/ A1203 (nol ar
. ratio)0.850. 69-Pal vadeau siliceous sand 0-315 ~.m (%in

wei ght ) 191919Pal vadeau sil i ceous sand 385 pm1l mm (%in
wei ght) 191919Pal vadeau siliceous sand 1-~ mm (% in wei ght)191919Sodi um
gluconate (% in weight)0.10.10.1Tartaric acid (% in weight)-0.15-Li 2003 (%
in weight)0.10.050. 1TOTAL100100100Wat er 17. 217. 217. 2 Cal ci um sul phate: 95%
pure semn -hydrate The Theol ogi cal and nechanical features of the nortar are
shown in table 6. Table 6 Trial no.91011DP Vicat FP Vicatl1l5 min 22 m n48
mn 62 m n35 m n Zhentaddiomd hluphRae3masdRcoapbuid/Ran RistcdoRprisd ati dgast

(MPa) 615255 Q F : '

(1) 15752 e it RfAL gl S, oy 12 5
can be seen GX/S, €S amt the mixtwres thareof; ovhere § audr$ |r§$P€1¢HVQIYaSTﬁad BBt t er
strength acqul g ta'nﬁ”Si@ ”ﬁEé&E%gﬂg&é é:Efn%ﬁ donferdfithR) aMAdwhbtes xi i A ue for

s equi val ent gettin ue nmortar i s prepared according
to the mvemlﬁegerbql@sg@arfpdgi tlon is shovvn intable 7. t o Table 7 Trial

?(C)JJ_A)ZC?!%?I um al unimgt @aléﬂi’fp(ahﬁﬁu{afesglllrlﬁﬁ@@pﬁ%?lm)li couldrf gtouddland vaef ul
sul phate (%' @&Y%ﬁ@%%&ﬁ%ﬁém@ﬁﬁ@g Zﬂ)llgﬁ?og ﬁ%yg&’g?@g;m
(% Et 3’\?' g?trlhosg rfmrg 200Dito 008 caztgl NE14 (% i n vvel ght ) 48. 65RE530Z (% i n
We&t ) 0. ZS)C/)dI um Eﬁ%a%ﬁﬁggf éﬁe E/Oal‘léﬁing\g q‘ﬁl %%-fétﬁgég%@eg éa',haB@ thked rom
we N\t ) 001 T@RAYdORIAL Y, Eseml -hydrates and mixtures thereof.

The binder comprising the calcium aluminate mineral compound
according to the invention allows to obtain, after the addition of granulates and
additives, a dry mortar.

The dry mortar according to the invention comprises:

15 - a binder according to the invention: from 15% to 75% in weight
based on the total weight of the dry mortar,

- chalk fillers or siliceous sands: from 25% to 85% in weight based on
the total weight of the dry mortar,

- lime and/or Portland cement: from 0% to 3.5% in weight based on

20 the total weight of the dry mortar,
- redispersible powder polymers: from 0% to 8% in weight based on
. the total weight of the dry mortar, and/or solid-liquid dispersion polymers
from 0% to 20% in weight based on the total weight of the dry mortar,
- rheological additives and/or setting regulating additives.
25 Preferably, the dry mortar according to the invention comprises:

- a binder according to the invention: from 20% to 50% in weight
based on the total weight of the dry mortar,

- chalk fillers or siliceous sands: from 50% to 80% in weight based on
the total weight of the dry mortar,

30 - lime and/or Portland cement: from 0% to 0.5% in weight based on
the total weight of the dry mortar,

- redispersible powder polymers: from 0% to 5% in weight based on
the total weight of the dry mortar, and/or solid-liquid dispersion polymers
from 0% to 15% in weight based on the total weight of the dry mortar,

35 - theological additives and/or setting regulating additives.



Cal ci um sul phate: 95% pure sem -hydrate. Durcal 15: Cal ci um carbon

marketed by OWA with a grain size d50 @f 15 Vim with 1 %of the Sﬁgi ns
having a size higher than 100 pm is RE530Z is a resin marketed by bl acker
Corporation. It is a vinyl acetate and et hyl ene copol yner. Tyl ose MH3001P6:
cel lulose ether marketed by Cariant. 16 The nechani cal properties are
shown in table 8. Table 8 Trial no.12Cpened time on paving20 m nDP Vicat 45
m nAdhesion at 4h (MPa)0. 5Adhesion at 24h (MPa) 1. 2Adhesion at 28 d (MPa)2.1
5 The adhesion is neasured on a SATTEC dynanoneter according to the -

gpg( 22 Ltnigonrmgle as T&espﬁwdenbd polyreesaimay tee selecteskc rampangsh sVimgk iR s

( | r fal

cer am ques SAPONHEARSLARF clSiche VU SibER dvaflbfoR ek vple SOERIAARE™,
leafl et. A ordidoiex GarporatiinseendplyNiyA3l9B8fed tine of 20 ninutes and good

mechani cal proper i : . i : ; :
cal ci um al um nat etpnt%%rsfgrhgﬁ% H?é#éﬁgg%méﬂswaﬂ tresdtedled ammmgpbstgrtnas L0 2

(trial 18). briadiewn@BBersions. 2R0/ InEYFRES| Wdllegﬁg ViRl seuiE g ARyCAfe &V o
i hg‘g"; 0' thz ?gﬂ?ﬂ?ﬂe V%I}%Ztlaﬂ'@laxail%le f?f ?ﬁmple.ﬂ(ﬂg?ahe Rolhna &uHaanCorpaationnd ( SSB
o veronty 977 o 416 Shentacal gt AF b ehniop b dp B Sof siRS! (%
sul phat e/ A13(3%irgathar ainei gfitinfpro0ite chenniteal mippd emontas rheglogie: Suchat ure
- anount (%thol\gEic%?te}ddﬁives include casein, sulfonated melamine formaldehydes,
. 10 polyoxyethylenated phosphonates (POE), ethylene polyoxide polycarbonates
(PCP) and mixtures thereof. Such additives are commercially available
products. As an example, OPTIMA 100® and PREMIA 150® products,
marketed by CHRYSO Corporation as well as MELMENT F10®, MELFLUX
PP100F® marketed by SKW Corporation may be mentioned.
15 The rtheological additives preferably account for 0.1 to 0.5% of the
weight total of the dry mortar. They are often associated with hydrosoluble
polymers, having the function of limiting the segregation, such as cellulose
ethers, as well as welan gums and polysaccharides.
The setting regulating additives may be setting accelerators or setting
20 retarders. They preferably account for 0.1 to 0.5% of the total weight of the
dry mortar. Preferably, tartaric acid could be used, combined with sodium
‘ gluconate as a setting retarder.
The dry mortar according to the invention allows for obtaining a wet
mortar through mixing with water. Preferably, the amount of water is such that

25  the water/solid weight ratio is lower than 0.5.

Another aim of the invention is the use of a calcium aluminate mineral
compound for formulating an ettringite binder according to the invention.

Still another object of the invention is the use of a calcium aluminate
mineral compound for formulating a dry mortar according to the invention.

30 Finally another object of the invention is the use of a calcium
aluminate mineral compound for formulating a wet mortar according to the
invention.

The invention is illustrated and detailed by the following examples. In
all such examples, the useful C/A ratio is a molar ratio; the useful (C+A)

35 percentage is expressed in weight based on the total weight of the mineral
compound; the ratio of calcium sulphate/Al,O3 is a molar ratio; the amount of



0.2Siliceous sand 1-4 mm (% in wei ght)49.4Siliceous sand 0-315 ~m (%in

 wei ght) 15. 3

E10 (% in wei ght)8.0D130 (

% i
wei ght ) 1Dehydran 1922 (% in weight)0.1

wei ght ) 3. 9RE523Z (% i n

| ul ose ether (% in

wei ght) 0. 07Li 2C03 (% i n wei ght)0.05Casein (% in weight)0.3K2S04 (% in
wei ght) 0. 2Sodi um gl uconate (% in weight)0.06Tartaric acid (%in
wei ght ) 0. 12TOTAL100WAt er 14Sel f spreading 7 m n (nm 260Sel f spreading 20 mn
(mm) 2600pened tine (mn)95DP Vicat (m n)115FP Vicat (mn)145Rc Sh

(MPa) 15. 8Re

Cal ci um sul pinitiag vedes pugiven yp parnestageda oveig
Sifraco sil |
chal k mar ket

24h (MPa) 20.3 C

i me marketed by Balthazar & Cotte
gtah@s-e dren thedetal weight Eﬁ@}e

= 21 ~m D 130: Durcal 130

%O%b?nﬁmté"{}%{b gpgﬂﬁﬂengf;izﬁsdﬁgvi ng a size s hi gher than 100

~, mand 0. 2% of the grains having a size | ower than 500 ~m Casei n: marketed

cone

by Uni | ait TEXE&PLESPL@MEQARATI&%EEMUES BM f r ust oconi cal
d bed
the time t the end BRI REPREacosdhB o Be dhvRTton PR RinE ARaAES,

i tsel L : Thgo?:@dn@m gctl tieet invegtibs (tnial mea9yuBaydway ?lf zompan&cm,ctmrtwt alteubes
stored at an r rties
(spreadi ng) B‘F"'Eageg ?nh% g@eﬁ%%@g% ﬁga&?& 4 giﬁgg%%ggeg ?I e (1 h30),

t he hardeni ng ki neTable kwm&le\ﬂ@m%ﬂi@ko tzlilﬁ ¢6t8. despite the |ack of

Portl and cenent and a very | ow Bl ai ne surface ar ea of t he cal ci um al um nate

m al conpound according to the inventio EXAMPLES 14 15 - COMPARATI VE
LES!a6, 17, 18 and 19 Snoot hi ng CEQJ&HQS are prepared with cal cium

al uni nate and cal ci um 20 sul phate m neral conpounds according to the

i nvention ( [[1 T4, —15) Which are cpnparefd W, th corgtrol xtir ased on
cal ci um al upi- lBO-m neral conpounds-o ﬁg brifr—art “and-—Pobtland—cenent
(trials 16, | Célcid® 18Mumihhie comma-'at ons afe shown in table 10. In|order
to make it easjer t g@pa pr mance¢ between 2s nortar$ of the
prior art a18°W89?3&£§ o?@?dng&t%$ he invention, table (10 shows the total
anount, in yei gmqfllb‘f:/ihl umina in the pihdér] 5359 |Tadie 1o 1 I hvehtilonPrior
artTrial no 1415%1&%7(( 0 i um al um patgg comgoaind ( §8B; | 2650 ¢nBAQg)|: -
useful C A { use C+tA) (%9 - mpjor|p es$ -_Aamu (%ip weight,) |1.77
87 C 12A7 18 1: majorgihasey 2 A7 8335 “s@mUCalh ! BA! 9y
- amount (% in weight) A7 65 65 63 63
Calcium sulphate* (% in weight) 35 36 35 335 | 335
Calcium sulphate/Al,O; (molar | 0.85 - - - -
ratio)
‘ Supplemental  calcium  ion
source:
- nature** - P/C - C P
- amount (% in weight) - 5/5 - 3.5 3.5
* Calcium sulphate : semi-hydrate with 95% purity
** P=CEMI 52.5 CP2 Portland cement; C = lime
15 Table 2 shows the composition of mortars comprising the binders

from table 1.



171 55 CA 201 70 CA201 55 CA 201 70 CA 20Calciumion supplenental
source: - nature - anount (% in weight) - C0.4P4P4PCG6/0.2PC

6/ 0. 2Total al uni na %7.47810.68.110.7ca|cihnmsu|phate (%in

wei ght) 977777Cal ci um sul phate/ A1203 (nolar ratio)0.790.6S----Durcal 15 (%
I n weight)232719191818Durcal 130 (% in wei ght)910991010NE14 (% in

wei ght) 37. 83637. 837. 83636RE523Z (% i n wei ght)22.5222.52.5Li2C03 (% in

wei ght) 0. 050. 050. 10. 10. 050. 05Citric acid (% in weight)--0.020.02--Tartaric
acid (% in weight)0.0750.1000. 070. 07Mel fl ux PP100OF (% in

wei ght) 0. 2- 0. 20. 2- - MT400PFV cel | ul ose dabker2 (% in

wei ght) 0. 060. 060. 050. 070. 060. 06Dehydran 1922 (% i n

wei ght) 0. 10. 10. 10. 10. 10. 1K250W19..L, 8—2-——0-—230. 2Casein (% in
wei ght ) - 0. 4- - 0. 40. 4Sodi um gl UARNOR sand 1350 g

wei ght) - 0. 06- - 0. 030. 03Vt er 2442 42A2424 675
Sodium gluconate 2025 g
Li,CO4 2025 g
Water 270 g

Table 3 shows the rheological and mechanical features of the resulting

. 5 mortars.

Table 3

Trial no. 1 2 3 4 5
DP*Vicat 20 min 12 min 45 min 45 min 50 min
Rc** 3h (MPa) 30 4.0 5 2 8.5

Rc 24h (MPa) 46 3.5 28 2 315
Rc 28 days (MPa) 60 11.5 47.5 15.5 50
Comments No Cracks at 28 No No No

comments days comments | comments | comments

. 10 * DP Vicat: Setting onset as measured according to the "Vicat” method
**Rc: Compression strengths, as measured on test tubes measuring
4x4x16 cm.

Such trials show that the mortars according to the invention have very
15 good mechanical compression strengths at the short term, while having a long
and adjustable enough setting time through the choice of the retarder dosage.
It can also be seen that the prior art mortars, comprising the usual
aluminous cements (majority of CA phase) and a complementary supply in
Portland cement and/or lime, do not allow, for equivalent setting times, to
20 obtain satisfactory mechanical strengths in the short term (4 to 8 MPa,
compared to 30 MPa for the mortar according to the invention).
Similarly, in some cases in the presence of lime, the long term
strengths still have a very low level.
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ABCUsef ul phasesCA5C12A7456545C3A5C4A3$40I nert
phases503015SSB301020002900Usef ul C/ Al. 611. 81. 53Usef ul C+A50%w0%85%t s The
conposition of the nortar obtained from Kich clinkers and their mechani cal
and rheol ogi cal features are shown in table 13. 23 Table 13 Trial

no. 202122Cal ci um al um nat e conmpound (% i n wei ght)202020Cal ci um sul phate (%
in weight)997Cal ci um sul phat e/ A1203 (nolar ratio)l.210.910. 73Durcal 15 (%

i n weight)222224Durcal 130 (% in wei ght)888NE14 (% in

wei ght) 38. 638. 638. 6RE523Z (% i n wei ght)222Li 2C03 (% in

wei ght) 0. 050. 050. OFhalchRium sabplthtd £ 93% weir@ Bihyirite0. 040. OSMel f1 ux PP 100F
(%in weight)0.150..10. SMMQt(ll FV. cel | uiose ether (%in

wei ght ) 0. 060. 060. 0BPERIAE S A et Fufce slag.

wei ght ) 0. 080. 080. 0FWatstlicUR 4uRd Koaids SpmeSifracg Corponat{on)ahdOit4aarkess f

1 ﬁ??,‘zzgé‘ésﬁwcé@%%@%ééé@%iék%@;@% R FRR VERh s dower,
( MPa) 17175 52th®R0PBmi(dS0PaL 2@ uepl. 530. 5 Cal ci um sul phate: 95% pure

sem - hydrate s Thermsphanical a asdt’ €¢ Aok R % aOvia
test-tubes, stored at E%giﬁﬁdrégg@%g?%get}?y&me bi R%Bg?soaccor di ng1 ?]o t he

i nventi on al Besateandghylens copoly® @bt ai ned with good behavi our conproni ses,
both on the rheol ogjifefdcharic: tiie isHEH BM C@bonaay elarkéted b34FMICAI M5 1. An

Calgal um ai un nat e MAEIH Edgnpa b CRRlaRing SR Ts G by W i ur

al nat @om neral Sodjum gthconate: inseaketed|byi Rogueterddesdsun ni um A oxi des,

| ubl d nbi j i ], h
i neralogi cal phas SUMUFEY CeifiofedieChiitded bF WoliWaBlod™ PRo0,
ratio of the cal ci Wehydran H2% antifieanamarketed byRhediges from 1.2 to 2.7; ~ o
- the sumin weightrpa regihﬁa@g{y&ité %hgptg%ﬁ i akBlEriry GhitPs heagikeB0% of

f
the total weight of the m ne conp ettringi'te bl nder for dense

. n .

mort ar accor @yrihe heigt 9fﬁhqpeaé<r%htaw8%iyz7éday dikregtionne “cal ci um al uni nat e
m n]fsr al blca@rrFoundll %bCéttﬁﬁgiité' :m’ﬁamzt Weihgformhad ii® n;e'agg@ﬁf by @5'@ 8volvied Heat
preferably from 1. . s.3.c.An etfringit i nder for dense nortar
accor di ng tof&‘%}r}égcoﬁgfeéﬂt@iisféﬂnmﬁ (ﬁﬂgﬂn}eﬁiﬁtal ci um sul phat e/ al um ni um
A oxi de nol ar rati dheretrhetia@t isrmaggured bi hdeys om2ge? xf FoomeSi-tubeg stoded An
ettringite bi & 8 . ording to any of clains 1 to 3,
characteri ze&P?ﬁ (f‘tﬁ‘g{l Sgr{QF%gg?%bﬁl@(ﬁﬁpﬁol ar ratio of the calciumalumnate
20 mineral conpoundheamgeharfi¢a mtrengthsoare. ipeasyired enabky2 & boncm est-dulxs, 5. An
ettringi bi ° rding to claim3 or 4, characterized

L% sgﬁgﬂ at 20 (Fjgﬂé ngppggorr{?& )

in that the cal cliumsu at ||11 A oxide nolar ratio in the
ettringite binder AafAIERE ¢ L ger@loium algminaie apingral compeuadiageardmeg 6. An
et !ngi te bitodes inventioe alewsdbi & mahdssidt perfbemanye empromize: 1 2s to 5,

ch cterized in thgl}i SUC\?}&? nfrtt ar%@o r.iSing.t hte ettrl r!?htﬁ bti nder.t}?as,
when m xed with waf &€ TEERANER) 361 lflﬁﬁ]tonr ptics i5BpCl Reerothan with A
ettringite bimektarsfformdeteskwithrprior ascmanetalgpropounds, of clains 1 to 6,
characterjszed in thafe Hﬂﬁeﬁ@&@r\/aﬁgﬁ n@Bﬁteri@TUegf.Fa@Wél Portl and cenent or
hydraulic linme, or conprises Partland cenment and/or h dlfaul_ic lime at
content 30 |ower tha@nb&tesogtiningita frrmasiopeniclh ig ﬁbtatlléﬁ(glas\/@flémcﬂ by Kbe dry

nortar. 8. Arhigﬁérr eftElhERe PAMOEAt HRingdd IBERedIH@h@CloWedi RBidual aahyakite! ai ms
1 to 7, characterized n that the sumin weight of the useful (C+A) phases
accounts for #q%4Y¥ast 50%in wei ght of the total weight of the cal cium
al um nate m rEXAMPRIOEROING.ARD GOMRARATIVIBIRXAMPIJEI If or dense nortar
according_to any ofyclalns 0.8, ar ac jzed ot . al.ciqm
al uni nat gaom- ner al c% alr ﬁlaoq%asrts &5? é)lr%ﬁaaeé a.ég(gﬂd%ng td the ﬂ%;enhgg ((Enél% ¢'qhd

10) and also a prior art comparative mortar (trial 11). Their compositions are

shown in table 5.



t hrough baking in an oven at a tenperature higher than 1100C, under the

~ formof one or nore nolten or sintered ﬁhlnkers able to contain
crystallized phases or anorphous phases.””10. An ettringite binder for dense

nortar according to any of clains 1 s to 9, characterized in that the

cal cium al um nate m neral conmpound is under the formof a crystallized

m ner al ogi cal phase sel ected anongst CA, C 12A7, C3A, C4A3%, or under the

form of an anorphous phase, or under the formof a mxture of at |east one

of said crystallized m neral ogi cal phases and one anorphous phase. 11. An

ettringite binder for dense nortar accabdéfg to claim 10, characterized in

that the cal cium alum nate nineral conpound conprises at |east 30%in

wei ght of P2AF—pt-eferably—at—teast—S509% T wergit—of —CTI2A7 ri

preferably fToai®m®%to 85% in weight of CI2A7 baskd oh the totallw agkt of

the mineral| GoMpRHNGuhate . nfifed] ¢ Ebgbufa DiseBr | for derlse mor tar
according to an ‘llal ns 1 , racterized|in that| the calcium
al uni nat e nj 3 m:zfg)pound conprises at |east onefcrystal|lized
m ner al ogi cpl _p&g@ﬁg@,gs[ect ed anongst C2A(1-x) Fx, 3251,.7’[22AS 1@3S and
m xtures thereof, e LS an i nteger bel onging|t 0; 1] 18.

ettringite pi n‘d‘é?eﬁfvwﬁ+d%ﬁ(s(yé§nortar according to apy (§ | lai n’%P 1 7?2
characteri zgd 4majdrathatése cal ci um al umi nate ni ner aICI"ZﬁT)OUQdZAg yre

has a Bl aing surfgﬁ&t@é?@@léﬁ?r than or equal to] 1569 cn/ g 14 ;5|3

et ngite pi nddp ehse tar—atccordirng—to—clarm-13;characterized in

thX¥the ca Galmmmlml&phim é°/ormmé¢1ght)comaound i s_groundSand 2s! has alfl ali ne
surface are4ggm%|l}§l{a%nch@34(rﬁHﬁ49aﬁ@ 5000 cne/ g. 085 An elgy i ngite

bi nder for et ofctarms—1—to1#; [:éldrcC[ rTized

in that the| Palvedean Slhbpmwtﬁndsﬂ—ééﬁlmd%ﬁbWﬁ%héb@odﬁd sel e addngst
anhydrites, u &, thereqh. 16. fodry mortiar
characteri Z)?SWad?%Lp Sﬁi g%%rﬁlﬁsgg?ﬂgnﬂl Xﬁalﬁ{ Zt(')trll mgi te binder as|{defined in
claims 1 to|w&ight) om 15% to 75%in weight based on the tofal weight of| the
dry mortar, | p,Rhg A%Em'cb@&sssa% pwmﬁ@m%wgﬁt) from1@5% [ o 85% i|n 1ei ght

based on th! trt tte dry Tortar, - ﬁ 70 I-’@ tlcmmerrent:
fromO0%to '389%umgheq0@nte(bésréav%&ht s the total mpug ol b lary Qekthr

26 - redi speryialie RBRV@%in RRJiyEBrs: from 0%to 8%|i n wei ght Obsed on the
total wei ght—of—th ry Toyar, and/ or _sof i d-11qui [ Sl ol rg:
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solid-liquid-dispéersion polyners: is from0%to 15%in wei ght based on the
total weight of the dry nortar, - rheol ogical additives and/or setting
regul ating additives. 18. A dry nort ar Tabbo6édi ng to claim 16 or 17,
characterized in that the rheol ogical additives account for fromO.1%to
0.5% of the total weightof the dry mortar—apd-the—gettirgyegulating

addi tives account for OTfiaPhé.0 O.5% of 209t he| t ol@l \ei dit of the dry
nortar. 19. A wet nort Tajned thragu .taf such as
defined in clainms 16 tabf th water Piﬂ hqgnlﬁfam n%TH{f{%at t he

wat er/ sol i ds wei ght ral FB Visat ower thcm22)rrfin P62 mine ué%rrnn cal ci um

al um nate m neral conmppynd.f orrrul gt 2s| anzettni ngis e bi nder
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‘ 10 Table 7
Trial no. 12
Calcium aluminate compound (SSB: 3000 cm?/g):
- useful C/A 1.77
- useful (C+A) (%) 87
- major phases CI12A7
- amount (% in weight) 26.5
Calcium sulphate (% in weight) 13.5
Calcium sulphate/Al,O3 (molar ratio) 0.81
Durcal 15 (% in weight) 9
Sifraco siliceous sand NE14 (% in weight) 48.65
o RE530Z (% in weight) 1.5
Tylose MH3001P6 (% in weight) 0.35
Trisodium citrate (% in weight) 0.2
Sodium bicarbonate (% in weight) 0.2
Li,CO; (% in weight) 0.1
TOTAL 100
Water 25.5

Calcium sulphate: 95% pure semi-hydrate.
Durcal 15: Calcium carbonate marketed by OMYA with a grain size d50 of 15
pm, with 1% of the grains having a size higher than 100 um.

15 RES530Z is a resin marketed by Wacker Corporation. It is a vinyl acetate and
ethylene copolymer.
Tylose MH3001P6: cellulose ether marketed by Clariant.
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Trial no. 13
Calcium aluminate compound (SSB = 2010 cm?g):

- useful C/A 1.77

- useful (C+A) (%) 87

- major phases C12A7

- amount (% in weight) 14.3
Calcium sulphate (% in weight) 7.2

. Calcium sulphate/Al,O; (molar weight) 0.80

Calcium ion supplemental source:

- nature C

- amount (% in weight) 0.2
Siliceous sand 1-4 mm (% in weight) 49.4
Siliceous sand 0-315 pm (% in weight) 15.3
E10 (% in weight) 8.0
D130 (% in weight) 3.9
RES523Z (% in weight) 1
Dehydran 1922 (% in weight) 0.1
Cellulose ether (% in weight) 0.07
Li,COs (% in weight) 0.05

. Casein (% in weight) 0.3

K380, (% in weight) 0.2
Sodium gluconate (% in weight) 0.06
Tartaric acid (% in weight) 0.12
TOTAL 100
Water 14
Self spreading 7 min (mm) 260
Self spreading 20 min (mm) 260
Opened time (min) 95
DP Vicat (min) 115
FP Vicat (min) 145
Rc 5h (MPa) 15.8
Rc 24h (MPa) 20.3

C: lime marketed by Balthazar & Cotte
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Tartaric acid (% in weight) 0.075 | 0.1 0 0 |0.07| 007
Melflux PP100F (% in weight) 0.2 - 021 0.2 - -
MT400PFV cellulose ether (% in| 0.06 | 0.06 |0.05| 0.07 | 0.06 | 0.06
weight)
Dehydran 1922 (% in weight) 0.1 0.1 0.1 | 0.1 0.1 0.1
K>S0, (% in weight) - 0.2 - - 0.2 0.2
Casein (% in weight) - 0.4 - - 0.4 0.4
Sodium gluconate (% in weight) - 0.06 - - 0.03 | 0.03
Water 24 24 24 | 24 | 24 24

5

Calcium sulphate: 95% pure semi-hydrate
P: CPA CEM I 52.5 CP2 Portland cement; C = lime
Durcal 15: chalk marketed by OMYA
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10994&' ()-G | Trial no. 14 15 16 17 18| 19
Self spreading 7 min (mm) 144 148 150 151 143 149
. Self spreading 20 min (mm) 145 146 | 150 | 120 | 145 144
Gelling time (min) 29 42 30 26 50 45
DP Vicat (min) 35 55 80 35 120 95
FP Vicat (min) 40 65 90 40 140 120
Reoperation | 1h30 | 1h30 | 3h | 2h30 | 3h 3h
Rc2h (MPa) . 5 10 | 1.5 3 1 0.5
Rc 4h (MPa) 17.5 12.5 4 7.5 6.5 6.5
Rc 24h (MPa) 24.5 18 18 24 15.5 17.5
Rc 28 d (MPa) 38 29 28 35 | 285 29
Coating time? 12h 12h | 24h | 24h | 24h 24h
Ettringite 4h? - 140 - - 100 110
Ettringite 24h* - 160 - . 140 | 150
‘ Adhesion’ - 2.8 - - 2.3 -
Retraction® - 0.8 - - 1 -

1. Reoperation: Time at the end of which the mechanical compression strength

of the smoothing coating reaches 3 MPa.

2. Coating time: Time at the end of which the smoothing coating has a residual
10 humidity (measured according to the calcium carbide method (acetylene

evolvement upon contact with the material humidity) using the CM Tester

from Riedel & Haén) lower than 3%, measured in a 9 mm thickness on a

concrete paving at 23°C and 50% hygrometry.

3. Ettringite 4h: Amount of Mixing water crystallized under the form of
15 ettringite in g/kg of formulated product, at t = 4h00, measured according to the

calcium carbide method (acetylene evolvement upon contact with the material

humidity) using the CM Tester from Riedel & Haén.
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4. Ettringite 24h: Mixing water amount crystallized under the form of
ettringite in g/kg of formulated product, at t = 24h00.

5. Adhesion: Measured with a Sattec dynamometer according to the operating
protocol described in the technical guide for the technical advice and
classification P. CSTB leaflets, no. 2893, on a concrete support at 28 days,
with no hanging primer, in Mpa.

6. Retraction: Drying retraction, measured at 28 days on 2 x 2 x 16 c¢m test-
tubes, stored at 20°C - 70% relative humidity, in mm/m.

The gelling time and the self spreading are measured according to the
operating protocol as described in the technical guide for the technical advice
and classification P. CSTB leaflets, no. 2893.

The mechanical strengths are measured on 2 x 2 x 16 cm test-tubes,
stored at 20°C and 70% hygrometry.

Fig. 1 shows the thermal flow curves for trial 15 (curve 2) according
to the invention and trial 18 (curve 1) according to the prior art, obtained
through isothermal microcalorimetry. The ettringite amount formed at the
short term is visualized through the heat flow evolved by the reaction.

The rheological (spreading) properties are good with smoothing
coatings of the invention and those from the prior art, but the mechanical
properties (compression strength) are far more improved with the binder
according to the invention.

As shown on Fig. 1, the ettringite is formed, in the mortar formulated
with the binder of the invention, in a much shorter time than with the mortar
formulated with the prior art binder and in one single step, as opposed to the
mortar formulated with the prior art binder.

In addition, the calcium aluminate mineral compound according to the
invention allows for a reoperation twice as quick, without any complementary
supply in Portland cement in the binder and with a lower total alumina content
in the composition.

Finally, the future performance, either drying retraction or
compression strength or adhesion to the support, has a higher level too.



)? f* 10& ()-G 109%& ()-G 10%& ()-G !"uY=vWAW 10%& ()-G 10%& ()-G
)2 £* 1000& ()-G 10%& ()-G 109%& ()-G,'' +0l<=uY=vUAW 10%4& ()-G

1090& ()-G )72 f* 109& ()-G 1099& ()-G221098& ()-G =AEl JKUZ9, 4104%!

#) Z" 10%t%t& () - 109& ()-G)? f* 10%& ()-G 10%& ()-G 10%W& ()-G
bBA10#%64 #$ @L1098& ()-! & 1098& ()- &9Z1098& ()-Z 1098& ()-

8109 () - 10#04104#% ?B410#% #$ @10%& ()-!$

EXAMPLES 20. 21 AND 22

Three clinkers (A, B and C) are manufactured according to the
invention, having a different mineralogy.

Clinkers A and B are manufactured through melting from bauxite and

5 chalk in a refractory crucible at a temperature of 1400°C. Clinker C is

manufactured through sintering from bauxite, chalk and anhydrite in a
refractory crucible at a temperature of 1300°C for 2 hours.

The mineral compositions (expressed in percentage in weight based
on the total weight of the clinker) of such clinkers are given in table 12

‘ 10 hereinbelow:

Table 12
A B C
Useful phases CA 5
C12A7 | 45 65 45
C3A 5

C4A3$ 40

Inert phases 50 30 15
SSB 3010 | 2000 | 2900
Useful C/A 1.61 1.8 1.53
o Useful C+A 50% | 70% | 85%

15 The composition of the mortar obtained from such clinkers and their

mechanical and rheological features are shown in table 13.
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Table 13
Trial no. 20 21 22
Calcium aluminate compound (% in weight) 20 20 20
Calcium sulphate (% in weight) 9 9 7
Calcium sulphate/Al,03 (molar ratio) 1.21 | 091 | 0.73
Durcal 15 (% in weight) 22 22 24
Durcal 130 (% in weight) 8 8 8
NE14 (% in weight) 38.6 | 38.6 | 38.6
. RE523Z (% in weight) 2 2 2
Li,CO; (% in weight) 0.05 | 0.05 | 0.05
Tartaric acid (% in weight) 0.06 | 0.04 | 0.05
Melflux PP100F (% in weight) 0.15 { 0.1 | 0.15
MT400PFV cellulose ether (%o in weight) 0.06 | 0.06 | 0.06
Dehydran 1922 (% in weight) 0.08 | 0.08 | 0.08
Water 24% | 24% | 24%
Self spreading 7 min (mm) 150 | 148 | 148
Self spreading 20 min (mm) 138 144 140
Gelling time (min) 23 30 35
DP Vicat (min) 32 40 42
FP Vicat (min) 35 55 52
‘ Rc 2h (MPa) 3.5 5 3
Rc 4h (MPa) 4.5 7 10.5
Rc 24h (MPa) 17 17.5 | 20.5
Rc 28 d (MPa) 26.5 | 22.5 | 30.5

Calcium sulphate: 95% pure semi-hydrate

5 The mechanical strengths are measured on 2 x 2 x 10 cm test-tubes,
stored at 20°C and 70% hygrometry.

The binders according to the invention allow for mortars to be
obtained with good behaviour compromises, both on the rheological and the
mechanical level.

10
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1. An ettringite binder for dense mortar comprising calcium sulphates

and a calcium aluminate mineral compound, characterized in that such a

s  calcium aluminate mineral compound comprises calcium C and aluminium A
oxides, soluble and combined into one or more crystallized and/or amorphous
mineralogical phases, in such proportions that:

- the useful C/A molar ratio of the calcium aluminate mineral
compound ranges from 1.2 to 2.7;

‘ 10 - the sum in weight of the useful (C+A) phases accounts for at least
30% of the total weight of the mineral compound.

2. An ettringite binder for dense mortar according to claim 1,
characterized in that the calcium aluminate mineral compound /calcium
sulphate weight ratio ranges from 0.5 to 4, preferably from 1.5 to 3.

15 3. An ettringite binder for dense mortar according to claim 2,
characterized in that the calcium sulphate/aluminium A oxide molar ratio in
the ettringite binder ranges from 0.5 to 2.
4. An ettringite binder for dense mortar according to any of claims 1
to 3, characterized in that the useful C/A molar ratio of the calcium aluminate
20  mineral compound ranges from 1.3 to 2.5, preferably from 1.6 to 2.
5. An ettringite binder for dense mortar according to claim 3 or 4,
. characterized in that the calcium sulphate/aluminium A oxide molar ratio in
the ettringite binder ranges from 0.6 to 1.8, preferably from 0.8 to 1.7.
6. An ettringite binder for dense mortar according to any of claims 1
25 to 5, characterized in that such a mortar comprising the ettringite binder has,
when mixed with water, a water/solids weight ratio lower than 0.5.

7. An ettringite binder for dense mortar according to any of claims 1
to 6, characterized in that the mortar does not comprise any Portland cement or
hydraulic lime, or comprises Portland cement and/or hydraulic lime at content

30 lower than 3.5% in weight based on the total weight of the dry mortar.

8. An ettringite binder for dense mortar according to any of claims 1
to 7, characterized in that the sum in weight of the useful (C+A) phases
accounts for at least 50% in weight of the total weight of the calcium
aluminate mineral compound.

35 9. An ettringite binder for dense mortar according to any of claims 1
to 8, characterized in that the calcium aluminate mineral compound is obtained



@10%& ()-!#3 e$ @10%& ()-! EFV\ _bc <BA10#%6 #3 e$ @109& ()-!$
@10%& ()-1'$ @L10%& ()-'$ @L10%& ()-!#3 ecrux{| DBALO#U4 #3$
@10%& ()-!#3 e$ @L10%W& ()-'$ @L0WE L) -!'$ @L0W& ()-!$
@10%&' ()-!{_?B410#%t #$ @10%& ()-'$ @10%& ()-!#3 e$ @10%W& ()-!$
@L0%& ()-!'$ @L09%& ()-! _?BAL10#% #$ @IL0%& ()-!$ @IL0%& ()-!$
@10%&' ()-1#3 e$ @10%& ()-!'$ @10%& ()-! ?B410#%: #$ @10%& ()-'$
@10%& ()-'$ @10%& ()-!'$ @L10%& ()-!#3 e$ @10%& ()-! <B410#%t #3 e$
@10%& ()-'$ @10%& ()-'$ @10%& ()-'$

through baking in an oven at a temperature higher than 1100°C, under the

form of one or more molten or sintered clinkers able to contain crystallized
phases or amorphous phases.

10. An ettringite binder for dense mortar according to any of claims 1

5 to 9, characterized in that the calcium aluminate mineral compound is under
the form of a crystallized mineralogical phase selected amongst CA, C12A7,
C3A, C4A3$, or under the form of an amorphous phase, or under the form of a
mixture of at least one of said crystallized mineralogical phases and one
amorphous phase.

‘ 10 11. An ettringite binder for dense mortar according to claim 10,
characterized in that the calcium aluminate mineral compound comprises at
least 30% in weight of C12A7, preferably at least 50% in weight of C12A7,
more preferably from 50% to 85% in weight of C12A7 based on the total
weight of the mineral compound.

15 12. An ettringite binder for dense mortar according to any of claims 1
to 11, characterized in that the calcium aluminate mineral compound
comprises at least one crystallized mineralogical phase selected amongst
C2A(1-x)Fx, C2S, C2AS, C3S and mixtures thereof, where x is an integer
belonging to ]0;1].

20 13. An ettringite binder for dense mortar according to any of claims 1
to 12, characterized in that the calcium aluminate mineral compound is ground

‘ and has a Blaine surface area higher than or equal to 1500 cm?%g.

14. An ettringite binder for dense mortar according to claim 13,
characterized in that the calcium aluminate mineral compound is ground and

25  has a Blaine surface area ranging from 2000 cm?'g to 5000 cm?/g.

15. An ettringite binder for dense mortar according to any of claims 1
to 14, characterized in that the calcium sulphate is derived from a compound
selected amongst anhydrites, semi-hydrates, gypsum and mixtures thereof.

16. A dry mortar characterized in that it comprises:

30 - an ettringite binder as defined in claims 1 to 15: from 15% to 75% in
weight based on the total weight of the dry mortar,

- chalk fillers or siliceous sands: from 25% to 85% in weight based on
the total weight of the dry mortar,

- lime and/or Portland cement: from 0% to 3.5% in weight based on

35  the total weight of the dry mortar,
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- redispersible powder polymers: from 0% to 5% in weight based on
the weight total of the dry mortar, and/or solid-liquid dispersion polymers:
15 from 0% to 15% in weight based on the total weight of the dry mortar,
- rheological additives and/or setting regulating additives.
18. A dry mortar according to claim 16 or 17, characterized in that the
rheological additives account for from 0.1% to 0.5% of the total weight of the
dry mortar, and the setting regulating additives account for 0.1% to 0.5% of
20 the total weight of the dry mortar.
19. A wet mortar obtained through mixing a dry mortar such as
. defined in claims 16 to 18, with water in such an amount that the water/solids
weight ratio is lower than 0.5.
20. The use of a calcium aluminate mineral compound for formulating
25  an ettringite binder according to any of claims 1 to 13.
21. The use of a calcium aluminate mineral compound for formulating
a dry mortar according to any of claims 16 to 18.
22. The use of a calcium aluminate mineral compound for formulating
a wet mortar according to claim 19.



