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hardening depend neither on drying nor on reactions with the CO, from
the air. Therefore, the reaction takes place in the air as well as

under water.

Moreover, latent hydraulic binders (so-called pozzolanic binders) are
known. According to Harig (see above) they harden only in the pres-
ence of an activator after water has been added. In order to start
the setting reaction, e.g. lime hydrate or Portland cement are added;

however, there will be no independent reaction.

Conventionally known hydraulic binders based on silicates do not con-
tain any molecular water, their hydraulic components contain no hy-
drogen in their summation formula, and the hydraulic components for
the most part consist of crystalline alkali (earth) silicates. Ac-

cording to H.F.W. Taylor, The chemistry of cements, Academic Press,
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materials, particularly gypsumor anhydrite as
reaction retarders, so-called Portland cenent (CEMI)
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Cayq (Al,Fe)4010. By grinding and adding further materials, particularly
gypsum or anhydrite as reaction retarders, so-called Portland cement
(CEM I) is obtained. CEM I is often ground with latent hydraulic
silicates to the cement types CEM II to CEM V. The grinding produces
a higher surface which accelerates the speed of the hydraulic reac-
tion. According to DIN 1164, Portland cement consists of 61% to 69%
of calcium oxide CaQ, 18% to 24% of silicon dioxide Si10;, 4% to 8%

aluminum oxide of Al,0; and 1% to 4% iron oxide of Fey0s3.

2. Furthermore, so-called water glasses are manufactured. These are
solid, but water-soluble glasses made from alkali oxides and SiOy,
which are melted at approximately 1,400°C. Water glasses are used as

concentrated, strongly alkaline solutions or powders.
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(or decarbonatlon) of cal ci um carbonate origi -
The hydraulic binder which is best known and used most often is ce-
ment, in particular Portland cement. According to H.F.W.Taylor, Ce-
ment chemistry, Academic Press, London 1990, p. 64 et seqg., the burn-
ing process required for the manufacture of the preproduct cement
clinker at temperatures of up to about 1,450°C with a theoretical re-
action enthalpy of + 1,761 kJ per kg of cement clinker uses espe-
cially much energy. The lion’s share of the required energy is taken
up by the calcination (or decarbonation) of calcium carbonate origi-
nating from limestone, calcareous clay or other calcareous materials.
The reaction releases CO, and contributes to the overall reaction in

a strongly endothermic manner with a enthalpy of reaction of + 2,138

kJ per kg of cement clinker.
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crystalline calciumsilicate Rydrates, as well as
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present in the cenment stone made from Portl and cenent,
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re 1o GbEehEh IR Sb! £S200: SR 00 128 B TOhET g bS Ohontent of cal-
cium in Portland cement in general and particularly in the preproduct
clinker because otherwise the hydraulic reactivity will strongly de-
crease. The overall content of calcium expressed as a molar ratio of
Ca:S1 which incidentally is identical to the molar ratio of
(Ca0) : (S10,) is always at 3.0 +/- 0.2. The binder matrix of C-S-H gel
present in the cement stone made from Portland cement, which substan-
tially results from the reaction of tricalcium silicate Ca3SiOs, has

a molar ratio of Ca:81i of 1.7 to 1.8. The excess Ca0O 1s present as

portlandite Ca(OH), after the hydration.

Portlandite contributes to the mechanical stability of the building
material only to a minor degree. Rather, portlandite determines the
pH value of the building material during service life of the cements,

which will then be about pH 12.5. Acid attacks are buffered by port-
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down the strength development.

The strength of cement stone is determined by the main component C-5-
H gel which is only about 50% by weight. Therefore, the effective en-
ergy consumption for manufacturing the strength-determining constitu-
ents of cement stone made from Portland cement is approximately 8,600
kJ per kg. The other half of the cement stone, essentially calcium
aluminate hydrates and portlandite, hardly contributes to the
strength of the material or building material, and with regard to
strength it is an undesired by-product. The amount of portlandite may
be reduced subsequently in technical systems by admixing micro-silica
or latent hydraulic substances. Excess portlandite will then slowly
react to additional calcium silicate hydrates by consuming micro-

silica. However, this process is laborious and expensive.
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In the system of Ca0-Si0,-H,0 there are pure calcium silicate hy-
drates having molar ratios of Ca:Si which are smaller than 2.0 and in
particular smaller than or equal to 1.0. Naturally occurring miner-
als, such as tobermorite-11 A, tobermorite-14 A, xonotlite, «o-C,SH,
or suolunite [according to Young-Hwei Huang, Suolunite, a new min-
eral, Rmerican Mineralogist 53 (1968), p. 349] as well as synthetic
products are known. Due to their molar ratio of Ca:Si these compounds
have a silicate connectedness between QO and Q3 and in some cases
contain silanol groups, however, no hydraulic activity or latent hy-

draulic behaviour is known from any of these phases.

Moreover, there are compounds in which the calcium ions are partly
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belite bind- ers. Belite does not contain any hydrogen

bonded to 0 en and h ted f Q. DE 22,
wo 20330855148 SVEERAEN0S e eoInEcletness ol 0 DR e hina-

ers. Behetudmyskli nocatenehihhenyonotkbhent ¥paqdeantai BkRgen and has a
hydr ogen bonded to oxygen, 'the xonotlite being
connectygnassiﬂé.Qbue to the hydrothermal manufacture the
anmor phous preproduct described in this patent is a
hydrate whi ch does
DE 22 22 545 B2 discloses a method for manufacturing a calcium sili-

cate of the xonotlite type containing hydrogen bonded to oxygen, the
xonotlite being crystalline. Due to the hydrothermal manufacture the
amorphous preproduct described in this patent is a hydrate which does

not harden hydraulically.

EP 0 500 840 Bl discloses tectoalumo silicate cement as well as an
appropriate manufacturing method, the tectoalumo silicate having a
connectedness of Q!. Moreover, the hydraulic hardening of correspond-

ing compounds is not based on the formation of C-S-H phases.

According to DE 195 48 645 Al, which describes a method for manufac-
turing secondary raw materials from demolition material, concrete

demolition material is activated by grinding. However, the grinding



not harden hydraulically. EP O 500 840 31 discl oses
tectoaluno silicate cenent as well as an appropriate
manuf acturi ng nethod, the tectoaluno silicate having a
connect edness of 4. Moreover 8 the hydraulic hardening
is madk e0rhespemdnol RYJGARNAWNES oldsicRot sb@sedheadn b a product which
formati on of C S-H phases. According to DE 195 48 645 o
may bgl UsgRi el ée§@mﬁ@ésréWn@ﬂﬁo@OﬂéﬁlﬁHﬁ@ﬁaclftGppﬁgete demolition
materﬁgﬁogga5¥e§a%%gag%%E@h% %Fgﬁgﬂk'hbggo oﬁkalg sulfate
eria |ng

concrete enmol’i tion ma I'sS activate by gri

carriHawewerh hheagmeadtﬂ@n—p%odustnaﬁeuﬁdcbrEhahtnmhe manufacture of
hydraul i c groduct is formed, but a product which my

a monBé GSEdPAS HC Eement raw mi x constituent. If concrete
denolition material is used the starting conponent

moreover contains a sulfate carrier which as a, ,
Startipdctheneproeducti tsh6ultdeppbient PhethBnbir&éenie 1ofengion to pro-

pose goﬂgﬁOSESSBV8?89%u1§kakﬁh8%rthgrﬁﬁ&Qﬂke th%a%ggn%b%%%h binder,

resent rnvention to [f)r O- ose nono
methohydfaulthebmadefacaumbxbﬂreheobhaﬂdung macbrbamdemd the mixture

nmet hods for_the manufacture of the buildin teria
as wedhqapnd RikidiBg RetGErPLa¥nachy PalﬁﬁeﬁanngFeﬁh pdRh the

blnde9a§rb€§8 REodyeed whtbnt Re RbRdgkvar thhearbxbheac iWhkaNdrawbacks
do not have the aforementi oned dr awbacks and

and llimptedtipoas. | n particular, a nonophase hydraulic
bi nder based on silicate and a mxture containing this
bi nder are to be provided, which, as conpared to

In paeen¥enkipnal mbasrphasd ﬁgaeahlaadb&ﬁdaydbagbucoarsha&eate and a
hydraulic binders, respectively, - |lowers the energy

mixtugensonpeivanduEhhg Phedptnafactar beoPrPHédes nyeichy . @s compared
to co%@éﬁp bﬁ?EHE8£g%éHaegeﬁgnkoghaegﬁgaggggﬁ§lc b?m@5§ehpehydraullc

em Ssi ons ower
blndeteleﬂSSpectavemye uni form rel ease of heat dur- ing
hydration, and - achieves higher durability and
— loviihseridich SIS ICANTGMRtEN &I 41 thfamanifacture of the

piddfsPect ively,: Jpde UWINGE IS R 80w temperatures,

— lowers the amount of the CO, emissions,

— shows a lower total release or a more uniform release of heat dur-
ing hydration, and

— achieves higher durability and strength of building materials and

materials, respectively, made using this binder.

This object is achieved by the features of claim 1 with regard to the
monophase hydraulic binder, by the feature of claim 6 with regard to
the mixture, by the features of any one of claims 8 or 9 with regard
to the manufacturing method and by the features of claim 14 with re-
gard to the building material. The subclaims each describe advanta-

geous embodiments of the invention.

The inventive hydraulic binder is a hydraulically active silicate
compound containing calcium, silicon, oxygen and hydrogen. Other ele-

ments may also be constituents of the binder and are distinguished



This object is achieved by the features of claiml1l with
regard to the nonophase hydraulic binder, by the
feature of claim6 with regard to the m xture, by the
features of any one of claims8-or 9 with regard to
accorbf@gmaputaect ¥kbeg ofethed rane cby pbhathieat: unekaafi &ledlams, in par-
14 with re- gard to the building material. The
ticulsubePdiing eadhaddser EBETAIVERPAS geBUDAEHBEU AEN e dprSium, or
othertggvgﬂﬁgﬁt ?@103@6 '%V?EEE{%uﬁgqr%glu%éQ'Qg%rmbﬁ nese; triva-
rauli cal” y active silicate conpound containi
lent catﬁbuHL $nlpamm;c02¢geﬁlaﬁdlﬁydragenlnebh@breked rentid 6] six-
be co stltuents f the binder. and a .
Fola GrYpeAGaraRea 165 Qe Ll ng 8o he "o (OE MG Partly sub-
stltukﬂﬁ@r@@EaEh@ncaﬁbkﬁhl MBbaksicsi ReP@bhebir§dban ySedowdlinated by
kaline earth netals, in particular magnesiuym or
oxygeothen gavéuenﬂaéaph@ﬁ§homﬂusarﬁﬂ@mnaan@F+Ep Tarfdrm oxygen ani-
nese; triva- lLent catio art | ar._Al[ +
ons agge C%n88%5958tgg ﬁfoﬁgs E%Fefoﬁguman%% or fErEakL on tetra-
hedragoﬁbghﬁ@bﬁg Wkt [ QXVgemaﬂMﬂﬁWédh%ﬂﬂﬁﬂ@id@ﬂﬂdg/éﬂﬂlcon The am-
stituting for the cal cium_El enents tetrahedrically
photegper dlHBEBHTDYS &X}§ERLei AopaPPrBuNar ipRESphdrSlis 11ke magnesium.
The eQEBHEHHg]QQ Eﬁ§+ f9%%§8é¥99@lﬁ?ind?gﬁt@th@r%har e of the rele-
I ncor porated as osp al nate or ferrate o
vant tettarn.hedral positions as M4]Y+, partly substituting
for silicon. The am photeric alum numis suitable for
both variants, just |ike magnesium The exponents x+
The s@BQcMioﬁ@ﬁ@?CbEV€h¥ iAdiaat et Rodeharge vfintibe fel @efined by a
vant cation. The stoichionmetry of the inventive
molarhyatag|©é ﬁﬁhéérOﬁstEW?ﬁédOby5atOnﬁl55rr§?F§l§PléélS|Prefefable

of 1. ?fBB $%8po §5 Eglgagé tHQEtBCg5§£|XprﬁEeEQQE?umogr silicon

n case t art of ‘the calcium or
atomsSthB@plaaédnbylShéephhsedtbyntheM$6@§K&tyenktDd 41¥%0y/2, respec-
M 6] x+Ox/ 2 and M 4] Y+Oy respec- tiv gpdlfl
tlvelﬁnl hergpfslfedone E%/E?Ekfe] i@xfz)r?ﬁéuéﬁT% K ¥ sio, +

M %42] 1 YHEHE] p s |ndki9ca'tréQi Gafed dnsireatOfs e SifMld ratio of
{ar ‘ratio of Ca:Si , which is identical to the nol ar

Ca: SlraWthbflécadEntﬁmém)tOThbeumvéaruvetnonoﬁhé§é0 (8102) .
hydraul i c binder is characterized by a | ow average
connect edness of the silicate building units of QL'5 or

The ih€88tive monophase hydraulic binder is characterized by a low

average connectedness of the silicate building units of 0'® or less.
This value indicates the occurrence of low molecular silicate build-
ing units, i. e. from monomers to trimers (e. g. dimers in suolunite
or trimers in rosenhahnite), with monomeric silicate building units,
which are also referred to as island silicates or as Q° units, being
particularly preferred. A further characteristic of the inventive mo-

nophase binder is the formation of silanol groups which may form weak

hydrogen bridges.

The silicate building units are determined by gas chromatography af-

ter trimethyl silylation. The inventive monophase hydraulic binder is

X-ray amorphous.



Thi s val ue indicates the occurrence of |ow nolecul ar

silicate build- ing units, i. e. fromnononers to

trimers (e. g. diners in suolunite or trimers in

rosenhahnite), with nononert+cl8iticate building units,
The pMisehtarevansaonefrenczeds @cas mdhaptasid hsatresildic ainQer con-

~units, being_ particularly preferred. A further .

sistiggapach@grirgtild cofl lvhe qtiventGale . Sidplrase -bilidérmpgrison to
Portl%%? E%&%R%'% i%fb 'b%qoko%E%QR§ W@% hch%ihﬂ{%hwe%%wer calcium-

ydr ogen bridges. e silicate building units are
substdeteringned ebhygngas clhspratcdgreapghy saich térett theetdoyjlar ratio of

silylation. The inventive nonap e draulic binder is
(020 3. iy B BRine/s) 150 Hire P anio i eht 1 it et af s Yiyentive
monopﬁag@nﬁpa§§%lﬂﬁd%@%@b% RiaRdee &QRurSkcslirRe Qfualitatively from the

hydraulically active calciumsilicate. In conparison to
same Pgptland pefrentatllsi asbifdér apdntanast, eydichl chomeaieg, are used

. f r l-ci u S Ltuting,el S, S invely,. . . .
i anfEHEC, BILTPU, SURSLLLULLND BLETEALS . HESRES) tElzing process
requi2ks] lowk8i 02mpelvbdly'e®y Zhich hewes. thhe ieneentyi wensumption and
nonophase hydraul i ¢ bi nder may be manufactured
carbogydtPrafifyely SELEREt e 1 ls8fe '8C4FEPNg material s as
Port| and cenent, which, however, are used in anpunts
different therefrom Moreover, the manufacturing
Furthprooess theqpireesnitowerenénper aclpéss whi ehmiegnget kamprising a

energy consunption.,and _carbon di oxide em ssi.ons W |
PropoRETpHuEed AP REF ure ™ FRE HF s ONE P HYGH: LR Far af 68 =¥ 2P 1V
the pkBpdrfliyhUie 6@MPERSIENG08 LRr @RekhionpafttkelbrVenbire€erably at
monophase hydraulic binder. Preferably, _the proportion,
leastj 854t bvenst 90w byowei ght, Ppaceretilar By peasér alisy bar weight.
| east 25% by wei ght, above all preferably at |east 50%
by weight. As is known from Portland cenent, the
As issehbwngfaond abzolthed hamdeningheasettangi eddoatlsby the hardening

m xing with water .and optionally take place_under
are cREF4Fd TH RYAPAri6R Uroat B8 AT IBEAARPRALTH L8] fake Plece under

waterPUrhdi AgqarREtehhakreathe BYyfeaHbhecheaGt keniaf plRe@ding material.
inventive hydraulic binder does not produce
The hﬁ@?@Péh@!FGaQEQQPDQf ﬁhenénﬁﬁﬁﬁlﬁénhyﬂrﬁéléét@épéérbgoes not
produéér L é%&r 8tbg OH?bfqueﬁo E{Hésgéﬁlfg 5§a&éf88ted by X-ray
t
proceeds”w | 6Sser’fe-
diffraction. Moreover, the setting reaction proceeds with lesser re-
lease of heat than during the hydration of Portland cement. As al-
ready known in the case of Portland cement, the setting speed can be
adjusted in a wide range by substituting various elements, varying
the processing (e. g. grinding) as well as by surface-active addi-
tives, such as organic additives. The maximum of the heat of hydra-
tion will then be reached after a period of time of several minutes

or only after several days.

During setting the inventive hydraulic binder reacts to a calcium
silicate hydrate (C-S-H phase) having a molar ratio of Ca:Si of less
than 1.5. In this process the connectedness of the silicate building
units changes by polymerization on the molecular level, a solidifica-

tion takes place on the macroscopic level.



| ease of heat than during the hydration of Portland

cenent. As al- ready known in the case of Portl and

cement, the setting speed can be adjusted in a wde

range by substituting variodslelenents, varying the

processing (e. g. grinding) as well as by

surface-active addi- tives, such as organic additives. ,
DepenyRagmexi hlth oFompes Hekn of L hydrastersandi MeteRds lpe the hydration

produ%ﬁﬁgrgigtcgtti%nﬁlgfridlggléc?é%hifggtﬂérSSYEE@!’L me_@étl%s; @kaline earth

r sever ring setting the inventive
metalbydraudtihe higlderenteacs sch otbatakcicaicisn isddtieatnpdrtatdrate having

.C.S- H phase) having_a ar ratj = qf | +
a mOdgﬁéﬁdlﬁ%1QHwﬁﬁﬁ%9p#%c@gggthe(ééhgég&égﬁéggﬁgﬂ'ﬂﬁé%z + M[4]70y/2]
of snllicGatendildings upidssahkanges, byoperyser kaake@s,0et Portland
the nolecular level, a solidifica- tion takes place on

cementheomsdssscopl ca | 8verH gell (dpajgerdigRllorhaneng a molar ratio of
Ca:SiCO%pQSHtkgnlqg Egga%ﬁéﬁkﬁggaqﬁ e%bgkaikgeﬁg¥gﬁ%569@e Ca (OH) 5.

pPoduCt may “opti o inclose“further al kal'i netals,
alkaline earth netals or other elenents such that a

calciumsilicate hydrate havin% a nodified nolar ratio ,
The b@ﬂlF@g@ manggﬁl_m@nF§Fg$@ye§) 1% ;hﬁsﬁ@ﬁt;ng[gF@;@ip@]accordlng

to thgggﬁggkkﬁgntE@nC%eﬁibélggn%ﬁégegtab@ecQﬁ%ﬁa@hrkh%&%t%ement stone

ortland cenent consists of a CGS-H gel (cenent
due tgekhehabbrgca ol aprtdbindick a@d: Sueotolthet doved awdar ratio of
.addi ti onal | ont ai ns_ portlandit.e 2...Th _
Ca: 1501 GPRECRiker bar SRARG SEPUPoR "By CheTcECEIAG Fogelis The com
press@¢e0kdirBagthombReui-BYearier 08 eheBi eakkydsore st/abfe This value
. than Portland cenent stone due to the absence of
is wipbipl Ahei pedandoduaagsiineel ehel MRpFdE OP&ARo S6ANJegdSEN 197 for

cemen$§ Egggég%gn OBCSE?%%r§EQn%lg§ggsf58g1g@&%hg@ﬂ %%”%QPB, 42.5,

e com pressive strength neasured after 28 days

and 5exeeEdsm20 NNnm 2. This value is within the order of
magni t ude of the European standard EN 197 for cenents

indicating 3 different classes for strength of 32.5,

If th82iRven@NgeSB4indMMbAtakifist hesknyaRhi Y8 BiN@gLo, it may be re-
contains Iess than 1% of Na20, it nmay be re- acted to
actedahoi avenniveathuel Buaddimpenpakr iedgetheptiverhwaltkapilkali-

sensi??%%Lé&éﬁFﬁgg%&jéﬁ%h %%CQH%§g599Eg%Qigrggng%g%QEQes with low al-

kali durability.

The manufacture of the inventive silicate hydraulic binder is made in

a two-step process.

In a first step (a) a mixture of solid starting materials with or
without water is converted into a calcium hydroxosilicate. This mix-
ture contains calcium, silicon, oxygen and hydrogen. Silicon is pre-
sent in the calcium hydroxosilicate in the form of low molecular
silicate building units having silanol groups. Low molecular silicate
building units, namely monomers carrying silanol groups, are particu-
larly preferred. The conversion is made by supplying mechanical,

thermal or chemical energy.



kali durability. The manufacture of the inventive
silicate hydraulic binder is nmade in a two-step
process. In a first step (a) a mxture of solid
starting materials with or —wi2heut water is converted

The chltQua 63uebbMshydaxesnahedaeruthids i ¥tebur(@)cant aitAgilized by
calcium silicon, oxygen and hydrogen. Silicon is pre-

a SYS§éWtOinhVﬁé©@§PcP@ﬁﬁﬁdeé%é§lﬂléﬁ?@slﬁ fREPLIRMLEN PdwConVen-
tlonaqgge%H @E %ﬁc %ﬁtﬁgg%b&gl gl%ﬁ%%% Qg&bﬁglﬁ'ngQ contaln crystal
ow ol ecul ar silicate- buil uni mely
waternmandmetrs eattyng §bkamahuQEomp$;n@rehpanhwent1W&rhpnophase hy-
preferred. The conversion is nade by supplying
draulggcRaRf€ar, thermal or chenical energy. - 12 The
caIC|un1hydroxosiIicate manufactured in step (a) is
stabilized by a system of hydrogen bonds. Table 1

Tableshows a conpllatlon of conven- tlonaIIy known calc i um

Ca15[§ tE u 2manufacturlng the |n¢€ﬁ§$¥%

-.
Ca; - [BRBORRASE- Y5 Qpaullc binder. Table 1 Call.
5ISIB(OH]0.5(Ca(OH)2) a-C2SH Cal . 5[ SIB(COH) 10 5Cak

Cai.s [€aQ; BYISI (§ﬂ¥@(®@hﬁ(CH)2) Pol dervaaritd Poldérvaarite

NaCal G D] CaAlL. & ML ML NT D9 DL 1D\ Af - - |
7] adol of UO( u‘l}] L. ZTIZO AW T1 I l [
Naca[?%@?%ﬂ%%f ]2.2H20CaF2 Bul fonteinite WMCa(Qg (Si G3(OH)]

Cas [sBza@hit,eonla3] 51 3G8(OH) 2] Rosenhahnite |Afwillite
Ca2[S|205(OH)2]H20 Suolunite According tlo step (h)

Cas| SvhﬁcﬂhdenEHVé %@ﬂnphase hydraulic blnder fBUl?@ﬂﬁﬁﬁnlte

Aaovial ane

MnCaOEFéf_g? g@‘ll)y]y U' i IIUI IIU L IIC bal ctHum IIyUI U)\Ubll\}lozba(.iftﬁite

under hei ghtened shearing and press

Cas| sﬁkgegy§z]for exanple 1n a disk vibration R@éénhjhﬁgﬁé
or aroller mll The hydraogen baondg are

Ca2[81205(OH) ] -H,0O Suolunite

According to step (b), the inventive monophase hydraulic binder fi-
nally develops by grinding the calcium hydroxosilicate, preferably
under heightened shearing and pressure effects, for example in a disk
vibration mill, a ball mill or a roller mill. The hydrogen bonds are
reorganized by the grinding and partly or completely destroyed by re-
moving molecular water. The change of the hydrogen bonds and the con-

version into molecular water can be detected by vibration spectros-

copy.

Finally, if necessary, the Hy;0O content (water content) of the mono-
phase hydraulic binder is set to a value of 3.5% by weight to 20% by
weight during step (c). For this purpose, first the proportion of the
binder bonded in oxygen/hydrogen bonds is determined as H;O content.
As long as the H,O content of the binder is more than 20% by weight,

the adjustment is made by drying.

A mixture containing the inventive silicate hydraulic binder is also

manufactured in analogy thereto in a two-step method.



reorgani zed by the grinding and partly or conpletely

destroyed by re- noving nol ecul ar water. The change of

t he hydrogen bonds and the con- version into nol ecul ar

wat er can be detected by vibraBi en spectros- copy.

Finally, if necessary, the H20 content (water content)

of the nmono- phase hydraulic binder is set to a val ue ,
In a glr3toodsy vei ght fdx2a%shpl weildlhetdmaongadtdpy gpw materials
and CEQQ'théoB%Eegﬁ%g E'%SH@%%§i%r%p%%%'QQnQ%gt@%liQkﬁpe%alcium,

bonded in oxygen/~hydrogen bonds is éetern1ned as HZ0
oxygenohhentydrAgehongoas tilse pH2@icent ent:hofort e thiondemwater and con-

rre than 20% by i ght,, . the adjustnent, is de b A
vertef ITG SAPREREOLE CotoiH g FRCY FYBREIPE ST oAty hydroxosili-
cate R¥€nayl kg 1BhBdehricsipal.so manufactured in anal ogy

thereto in a two-step nethod. - 13 In a first step
(a'") a mxture of silicate-containing raw naterials
nd.cal ci taj.ni ! t.erdi ; t ai ni : Lo
c20, oS ot Sl S e e A 5 S b Lotum-containing
raw mptevihded.wnkhsan iwohhavhtwahehgardwe ontevrertied guatrazga silica,
, preproduct which in part contains calcium hydroxosil,i -
mica,c4€edRRIT Ay SLPER6F §FodpsIScHDl lcREBas gaPeHo g dered.
particul arly suitable as cal ciumcontaining raw
materials. As silicon-containing raw materials quartz,

In a piektcaplam eapofiehdspars sigbassesaot isbagetawirliiel which already
rimacily be.considered., In_a particul ar . enmbodi nent .
contalprgRblst 5T A8 nELEP LA WAt CRogl Pedy 2dant &ind oal Focozdingly
by adbedguieediel ageat oer siay qationably the ssetiraoser, diongl yoncretes
by additives is used for step (a'). For this purpose, ,
contaghdngofiétecasc-contalAiAg SNFi cateieBntanhragiafd ravw materials

are pgngggﬂégggL%hgkgglEQMInaterials are particularly

suita sequently thereto, according to (b') the

preproduct will be ground wuntil the nonophase

hydraul i c. bi nder forms fromthe, ¢al ¢cium hy- . '
Subseq5RbL¥| FBAFBLOr n"GopAREPEUFar (Brbodl Rt SPRESFAefiiiyebe ground
untilhydeabhephbBdenyahawsia psHBSEI FUkin@NfabnV@hkeOdS1cium hy-

positions in the solid state. The el enents
droxosilicate.

In a particular embodiment the inventive hydraulic binder shows a
substitution at various positions in the solid state. The elements
contributing thereto are already contained in the starting material

or get into the manufacturing process by admixtures to the starting

material.

The binder contains silicate building units having silanol groups
which on the one hand are kept in a storable condition due to the
specific composition and the processing and on the other hand react
hydraulically when the binder is mixed with water and lead to set-
ting, i.e. solidification. Along with the processing parameters, the
type and composition of the mixture from the starting materials de-

termine the exact composition, structure and hydraulic reactivity of

the binder.



contributing thereto are already contained in the

starting material or get into the manufacturing

process by adm xtures to the starting material. The

bi nder contains silicate butlt#ng units having silano

groups which on the one hand are kept in a storable

condition due to the_ specific conposition and the
Produsﬁcéc@§san§yalﬁ@t@ﬁrmﬁé StRéheRasd PesaOr ey dpagitie®al (py and (a’),

respe@@?geﬁp B% ﬁrgl e@hé%%cW%kFc@@tg n%ﬂgﬁlgad %Ql%%%lly in combi-

cation e processing
natlopawaﬁﬁterSydtbeheEmp& a@duenmnaSIpmoneeE theenmmuma@le as syn-
fromthe starting materials de- term ne the exa
thetlEoﬁﬁé%FﬂP@nma§?F&€9ﬁr505n§tﬁ§dr§ul@EdrégctvvFﬁﬁpﬁFthﬁéy
bi nder. - 14 Products of a hydrothermal synthesis
perfornmed in step (a) and (a'), respectively, or in a
- If ﬁEchamaéhenﬁcéa synthepestioptivenabl gairmiednbiut dadroghermally

dr.oth
in a gyﬁssPﬁe eéoéPgP |ﬁ§en%$§?fg?§ ETO%%%S ar l%glkaglﬁtginlng o

materfigspegticeky. Caol f catep éﬁ)C@ﬂ@HkﬁdhdIS%ﬂMﬂHHA&ﬂQ&ajﬁing raw
carried out hydrothermally in_ a pressurized autocl ave
materaelgq9echoa80082TEAN c Pl EBnt BlAPng LRaSPREer Pafs CORERETES

glass88 £8057 68008 0p.8a( Q) 2pandnahl iFGeRLEONL@LRKAGAT @Wrtners will
materi al s"such as quartz, silica, mca, feldspars, old

be dlcent&gtesactgdasses watskags astaelWaasuapnnoaapressurlzed auto-

cravel ASE BERSTLCD PRV LRETS WAL Bedligstlvargatiedon me 1y

adjusﬁgaﬂﬁe pti yg1pessbbhetlvecaddiazhyelspreherabkgsNapH @eaction
The lye adjusts the pH value to between 11 and

speedlandup@r@aéésthﬁeuﬁ@aeﬁu@hOWéweééashéngeﬁmﬂ@§0ﬂhéom§@unds as raw
mater? %slomdy reacting silicon conmpounds as raw mnateria

f step (a) and (a'), respectively, is carried out by
nmechanochem - cal nanufacture cal ci um contai ni ng raw

materials such as CaCCB8 _or (CH% .and .
- If SFPPcoHRl cBRfailAl hg FSﬁPﬁﬁFéVFéVs w°| FapELGrofHE Py gechanochemi-

cal mihlikacagakn &biblhﬁec89£59ﬂlﬁ§ @QQ'ﬁgtérhﬁﬁs kQch as Ca0, CaCOs
unreactive systems, such as, for exanple in CaO with

or Caqgﬁrizﬂghﬁd&qqomm¢¢n¢¢mﬁﬁm@ mecggaterials will be ground in a

mill, again with the option of adding a lye. In unreactive systems,
such as, for example in CaO with quartz sand, it will then be neces-

sary to continue with the above-described hydrothermal treatment

step.

In another embodiment it is possible to manufacture composite binders
by using blast-furnace slag, fly ashes, natural pozzolanas or conven-
tional (Portland) cement. The latter is of particular interest if the
inventive cement reacts very quickly (reaction control) or if the

mixture of the starting materials contains more calcium than re-

quired.

Hydration products made from an inventive hydraulic binder contain
calcium silicate hydrates having a low molar ratio of Ca:Si and thus

are chemically more stable than C-S-H gels in Portland cement stone



sary to continue with the above-descri bed hydrot her mal
treatnment step. In another enbodinent it is possible
to manufacture conposite binders by using
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no e e Rar Py TSt & Celabie ‘e OGRS OR JORSoEY PGR FaRgTetes-
cenment stone - 15 because no portlandite is formed and
the silicate building units have a higher
If theophwensdmesdiasdecowpaiednso lpsst thag eémedt Nep@nehe binder
, t her - ()mmhrmg nsi e, portl
cranch Bt bosl CRYRORIGar ThornEE O] AE bnder LA eRdY occurring
alkalagghegate redcbhar $ooithe@nanebes -senkhat vend oweldkesetay be
points formin the join of nortars and concretes. |f
used.the inventive binder contains |ess than 1% of Na2O the
bi nder framework made therefromis | ess sensitive to
secondarily occurring alkali silica reactions so that
Belowakkal insensibnveilldatengspimynbd insedreBeksowitthey relating to
b d|nvent|on will be explained in nore detail by relating
embodi BeNEfinodi ments. Exanpl e 1: Cal ci um hydrogen silicate
as starting material Calcium hydrogen silicate a-C2SH
was hydrothermal |y manufactured ac- cording to DE 10
2005 037 771 Al fromstarting materials such as

ExampﬂaaitZCaiéﬂqm hgggaggﬂlzégﬁggegzggeg%arﬂhﬁasmg&e§haqs

a tenpera- Cwth seéd crystals
and with or MAthOUt addi - tion of NaOH (pH 11-13). The

treatment period was between 6 hours and ngys. The _
CaleipyaRHarPE=Bi AUSTORAS Pr At et ? r it he pFEpt Randforured ac-
cordifly C€§HDEbXOQQbUg'Ugﬁ as1dascri-BRdskArthaqf Abkewiadst Wach as

varlants The system
guartz, sand, limestone, old concrete, glass or slags at a tempera-
ture of 140°C to 220°C with seed crystals and with or without addi-
tion of NaOH (pH 11-13). The treatment period was between 6 hours and
3 days. The hydraulic binder was produced from the preproduct oa-C;SH
by grinding, as described in the following two variants. The system
of hydrogen bonds was destroyed in this process and water was par-
tially removed. Contrary to DE 10 2005 037 771 Al a partial dehydra-

tion was made at most; a complete dehydration leading to the conver-

sion into a phase similar to Ca,Si0O; is not necessary.

Example 1.1: Synthesis of pure «-C;SH and conversion into the inven-

tive hydraulic binder by grinding

The hydrothermal synthesis of o-C,SH from the starting materials

sand, portlandite, H,0O and NaOH (molar ratio of Ca:8i = 2.0) was made



of hydrogen bonds was destroyed in this process and

wat er was par- tially renoved. Contrary to DE 10 2005
037 771 Al a partial dehydra- tion was made at nost; a
conpl ete dehydration |leading t6 the conver- sion into a

by scRliasg siiffhl akeldo L3904 ifyonot-gsessar yooEzampke72. hours with
Synt hesis of pure a-C2SH and conversion into the inven-
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prepredschades- cbhvelry esleaditng tivet hnyead ioey Stialds rf warmh partlal dehy-
a- CZSH at 200C for 72 Epurs with washing in
dratigpopefhafsicramd "SabSe fhett*<d4i AgC4PS100C for 24 hours.
During grinding in a disk vibration mll for 60 to 300
seconds the preproduct was converted into the
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at 35@2! aﬁhrhga)rnfra @ (or eases?7d hen” Fnﬁe@seayeefwhfneel ian]esoad absorp-
vl OH(Ca at 3540 cm-1 and 6 OH&? ) at % 70 cm -
N b5&nd é

tion aéafie%@@l@ﬁ.m@ alpiG&d Fabg6r T £ Qvg%p.%}“ b allo-

catedtgg ERROG, qﬁHsgpgréglgéooogﬂér1b§§@sbewﬁi&9 atabedafOpe traced
he v, OH'vi bration. O her bands, whi ch al so can be

back tpa@HdVlbaeklbosmn\ambﬂat inbn$ Snamel yvrat B8 @m - 1banl VL OH) ,

and aszéﬁnbwléfqﬁitz%qé?% af?%ggeg} 74E%§H]g}|ﬁ3dng e By the

grlnd@ﬁgc§§§cegbna?hﬁalﬁye twe BabdsavlisOb QHad) 24602480 - dm™
2840 cm typical of stretching V|brat|ons of OH

2840 gmoupyHiray drfogeir e tsgHd chdnge s Flurdt iBPwts tHe hydrogen
bondstﬁeaglngagerlgghc§?%g g%n %ed 1%5§m§egggﬁo@ e%%%%ybands de-

econe asymme t to her wave
creasﬁumbeﬁﬁtéﬁ524§0 ahéyZBaaomﬁlhsym&smeablmebyshwﬁmchowards higher

i ndi cates the_ devel gpment of new, eI t ed hydr.ogen
wave BERASISThE PAVENE GeZBPAdER i's BRTREF eipVH J@/ ndicates the

devel@ﬁﬂ@ﬁEsoTnnEQe él%ﬁﬁa@@@'h?@&o@bﬁfbéﬁﬁggra”‘0n|y
through a incfeased baseline in the range of 0.4 nmto

0.23 nn1super|nposed by very weak reflections of
The ig&%%?ggﬁeggggégﬁé%ﬁ %gggcﬁH %Egﬁgsa%deaE%%SE% in the X-ray pow-
der diffractogram only through a increased baseline in the range of

0.4 nm to 0.23 nm superimposed by very weak reflections of o-C.SH.

The restructured OH groups are freely available for another reaction
with water. In the hydraulic reaction of the binder this reaction led
to a polycondensation of the [SiO3(OH)] units, i.e. to the formation
of C-S-H phases and the development of strength. At a ratio of water
to binder of 0.3 and by adding three parts of sand to one part of

binder a compressive strength of 20 N/mm? was exceeded after 28 days.

The development of heat during the hydration was followed by means of
a thermal-conductivity calorimeter. For this purpose, the binder was
hydrated by adding water (mass ratio of water:binder = 1.0). In the

first few seconds after the proportioning of (mixing) water the re-



with water. In the hydraulic reaction of the binder

this reaction led to a polycondensation of the

[SiAB(OH)] wunits, i.e. to the formation of CSH

phases and t he devel opnent ef1%trength. At a ratio of
leaseWatfeheattO olfi RELR 10ly Fad MG eaddinTg trhize@epaldds oFf very little
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decre@%eeeékogEeB@EbeQ WQ%eQb§%r%eﬁlmﬁhhghlﬁgp@bm@@rqfu%QEﬂ it fi-
little net heat release (so-called dormatory peri od)
nallyt hppaceghbdhydeatiese lpnecessympsgancapdwi-ng this
process the net heat rel ease increased ex- ponentially
at first, then in a dimnishing manner until it reached

The fotBafByhmum atseH pRabkeur siasl dethketka bgwnegns od ﬁ@wder X-ray
hours it first decreased progressively, then in

diffrgeiiipnshPngrREANEFALEREILNY EPPRALREI Fy ésﬁraééﬁ@dOEhé 0 nm to
1.0 nﬁer Eb@erégigEEQBh§a|%% dIHet§9&€%&'%@o%B @e%l@c@ﬁ%%%sat 0.31

e ected by nmeans of powder”X-ray diffraction:
nm, abr@adSsumtaedlag appéanad in the range of 2.0 nmto
1.0 nm (basal reflection), as did typical broad

reflections at 0.31 nm at 0.28 nmand at 0.18 nm

ExampE¥aipbe #adurbbrulracbir alekubstitagkd! dhad saugbhur -substituted
sulghur substituted caIC|un1hydrox05|I|cate and
calciggnbefspPsasitsathe apay EAPVEESAPBr ADEPC thei Ag¥entRye hydraulic

binde%;artlng materi al s sand, portlandite, Al (CH)3,
SH.0.5 H2O H20, 1M NaCH (the nolar ratios were
CaC)[8102+A12CB+SCB] = 2.0; Si02:[Al2B+SMXB] = 7;

The shags SHaHACSEbPOSt SN0 HORYAPBERGEIAr Ll PRAT rERT P or0 2 H20r F0,

1M~- Nabﬁur§hétmogQQCragﬁgs”ﬁEHEa@b@r?g1©§4§lME#803 = 2.0;
hydr oxosi | icate has the conp05|t|on of CaZ[H Al o, 08

S10,: B3104+8D0] 88 04]ALOHy SOsthat) neans, miked e¥ehiengeed crystals from
a—CbSﬁ“éh '%ﬁ%f%%kg gé a hydrothermal treatment for 72 hours at

200°C.

The manufactured calcium hydroxosilicate has the composition of Ca,[H
Alo, 08 So,04 Sig,ss Oa] (OH), that means, the elements aluminum and phos-
phorous are incorporated in the structure of o-dicalcium silicate hy-
drate Ca,[HSi04] (OH). The incorporation into the structure takes
place at tetrahedral positions and lowers the symmetry from ortho-
rhombic to monoclinic, which was detected by splitting of reflections
in the powder diffractogram. In IR spectra of Al-substituted and S-
substituted «-C,SH monocrystals a shift of the antisymmetric Si-O

-1

stretching vibration from 974 em™! to 980 cm™ was found. A further

consequence of the substitution is a change of the frequency of the
double bands for the y-OH vibrations from 929 cm™t to 940 cm! and

from 955 cm™ to 947 cm™?, respectively. Further, in a comparison of
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vibrabaundaties forweonsegsnadsd donmai n structures, mhlch mere
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bindeho@fs0- At aadna¥safding &hr@at BRTES Obi Adef &P 018 aﬁat of binder
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04 (AR AR AR GEE S O M 16 he T BT T o Pt 141 bt ke Epethe reac-

tion F83EneliRBchPitBepinvent bMe bbpdeteandrEgPEESANtenters to the
reaction centers to the |later hydration of the binder,

laterwhydhatbpnrof the bpeddref whhehreastrelohhai sReRdt ef. the reac-
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I on proces
the hydration process.

Example 1.3: Shortened hydrothermal treatment

The hydrothermal synthesis of a preproduct from the starting materi-
als sand, portlandite, H;O and NaOH (molar ratio of Ca:Si = 2.0) was
carried out by adding seed crystals from o-C;SH at 190°C for 6 hours.
The resulting aqueous slurry was filtered off and subsequently dried

for 48 hours at 70°C.

Due to the short hydrothermal treatment the preproduct was an inhomo-
geneous mixture of calcium hydroxosilicate and further constituents.
The main constituents of this mixture were o-Cp;SH, jaffeite

(Cag[Si,07] (OH)s) and an amorphous share. Portlandite, calcite and
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appear as secondary constituents. In a further step the
preproduct was mxed with sand in a mass ratio of 1:1 ,
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. i nventive_  mxtu . S (i tiye -
ing ofy JEPEhERs MelpifsblriRtalelc SIRRcE, LeR! WiEe decermined by
a quaG@Askituyenksecdfrellbe ahwo visigeahdvannixteres lcentaida+di.ng
an anor phous nonophase hydraulic binder, which were
determined by a quantitative Rietveld analysis and an

Tableiﬂt&lndi b@andard. Tabte 2 constituent T nventi ve
mxture 1 inventive mxture 2 a-C2SH 12.9% by wei ght

consti2uBbtby wei ght Jaf f ei| tink@n¥%viey misitghte 0. 4D6¥gntive mixture 2
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Calciggans of IR spectroscopy by 8- FEd¥t PERIBE [the  0°3% by weight

QuartLNtensity of the bands [Typi cah ok 8yCZekighAdart Trome by weight
change of the grain sizes the grinding process particu-

Amorphous monophase 26.2% by weight 28.3% by weight

hydraulic binder

The calcium hydroxosilicate was only partly reacted to the inventive
binder. This phenomenon was also proven by means of IR spectroscopy

by a reduction of the intensity of the bands typical of o-C;SH.

Apart from a change of the grain sizes the grinding process particu-
larly effected a reaction between the starting materials, which re-
sulted in the inventive hydraulic binder. The BET surface of the pre-
product was 30 m?/g and that of the quartz was 2 m’/g, while the mill
products had values of 6.6 m?/g (inventive mixture 1) and 5.8 m?/g

(inventive mixture 2).

When water was added, the inventive mixtures 1 and 2 reacted hydrau-
lically, formed C-S-H phases and developed strength. The formation of
C-S-H phases was detected by means of powder X-ray diffraction

through the development of a broad scattering in the range of 2 nm to
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sand (Si02), CaCO3, water and NaOH pellets (nolar ratio
of Ca:Si = 1.0) served as starting materials. The
QuartstaandngS$Qbsxahﬁégwqu&ﬁKZI§amﬂkﬁﬁﬂl@Eﬂﬂ%NMEr@mqﬁ&ﬁuﬁﬁtlo of
r _or e to ac |eve good i nterm xi ng
and s IFeﬁygé B §%§r¥6§ﬁapﬁ ?r%ﬁaﬁ 25 pm) for the
reaction. Then NaOH and water were added and the total
anmount was hydrothermally treated at 220C in stee
The sgaseénTesbbrAtanceel ﬁVé§tszI8a8¢ RBdr §aCR epre pgsound together or
t her a
separgfGLd PO IBhi LVETk: oBN AatebhEkiE] Y TRy, fadir siees
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Na2CO8 were separated off b hi n th wa
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powder diffractogram |Intense washing with water my

ment feptaselianpaas pvedehetbedpupdiat separated from the solution and

NaOH was recovered. After that, adhering NaOH as well as excess

Ca:81

Na,CO; were separated off by washing with water or ethanol. The re-
sulting intermediate product almost completely consists of

NaCa[HS1041, as shown by the powder diffractogram.

Intense washing with water may replace a part of the sodium in
NaCa[HSi04] by hydrogen. The resulting product will then have the
composition of Na(i-xyCal[H(1+x)S104] with x = [0, .., 1]. 30 g of
NaCa[HSiO,] were each washed with increasing amounts of water (300,
1000, 3000 and 5000 ml, respectively). The substitution of hydrogen
for sodium is indicated by increasing differences in the IR spectra.
A broad band develops at approximately 1300 cm™, which proves addi-
tional OH groups, i. e. ®-OH(Si) at the Si tetrahedra. Moreover, some
of the bands change in the range of 750 to 1000 cm™t (Si-0 stretching

vibrations). During the course of washing the two bands at 865 and



NaCa[ HSi 04] by hydrogen. The resulting product wl|
then have the conposition of Na(l _x Ca [H(1+x Si (4]
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waterthbeaCEMahsehydraﬁa@n0§rd@é§9n§tyﬁﬁedbéﬁﬁﬁédy affter a period of
very iéf%?%?%% aﬁegﬁ zeégghﬁgour 1lege n@% @B?&OCEQE bﬁg the actual
hydration process started already after a few minutes up to a few
hours, the maximum occurring earlier than in the examples low in so-
dium. At a mass ratio of water to binder of 0.3 and by adding three
parts of sand to one part of binder a compressive strength of 20

N/mm? was exceeded after 28 days.



dium At a mass ratio of water to binder of 0.3 and by
adding three parts of sand to one part of binder a
conpressive strength of 20 N mMmR was exceeded after 28
days. - 22 - W Caim 1. A-ndhophase hydraulic binder
We cl@@nt:aining silicon, calcium oxygen and hydrogen atons
in an arrangenent conprising silicate building units
havi ng an average connect edness of snaller t han or
1. A°AUAboh2sChya a0d .31 LAnaL ILOURS: MLENSDINE O] 2aBRlin, oxygen
cal ci n1atons el ng substituted for by a netal
aatiohyNr6pen sitwfiel dnornhiaghengenenor donatred ingt sidxyggeér building
and/or none or a part of the silicon atons ﬁein _
u8dibst Petited Para8§ragﬁe€apnspsﬁénfﬁfyOftéﬁﬁé §6rgPP§ or equal to
Qgéoégﬁ s@@gﬁgl“gkeuﬁéyg%ﬂthth%n@obﬁrarﬁbkﬁ off E&a0ca1cium atoms
(x/2)(M6]"+Ox Si02 + M4]Y+Oy/ 21 having a val ue
befing. $8bsb6iursdafidrt he bi negsplcehtai Milhd 3. 5%t d Zoyshigher co-
or%ﬁ:ma%:%cqt ‘é\’g{: H20 ZFnTgﬁdz‘gnORhﬁ%aggygr ggéltco?l [t],ﬂ%r s?fllcon atoms
béhﬁ@]&&ﬁktiluled fFSirORBy+aMnéty 1 Opt 3l Ma%Iﬁb*&EﬂMﬁhﬁﬂﬁﬁlly coordi-
1.0 to 2.0. 3. The nonophase h¥draullc bi nder of cl aim
ngtegg @1tﬁnPﬁY§eBath8me@ﬁé gaFéPumtat onms bei ng
substituted for by Na, K, Li, My, Sr, Ba, WNh, Fe[+TT]
or AI[+IIl] atoms. 4. The nonophase hydraullc bi nder of
any[6ae of (8/2) msM161 5 0R,2)\i:tl8i0a paMi4df yhd silicon
atons being substituted for by Al, G, B, P, Fe, Be or
Ti atons. 5. The nonophase hydraulic binder of any one
hetighahmsalubood whirehtor gagtsaha hydrptiegeaf tentadding 3.5% to
wat er, wherein nore than 50% by weight of the hydrates
2@ ebraveiaht spFi el e hydrates having a no- lar ratio of
- 23 [CaO + (x/2) (M6l x+Ox/2) ] : [Si02 +
ML41' +OYi 2]
2. The monophase hydraulic binder of claim 1, said molar ratio of

[Ca0 + (x/2)+ (M[6]%04/2)1:[S10, + M[41¥70y,2]
having a value of 1.0 to 2.0.

3. The monophase hydraulic binder of claim 1 or 2, with a part of
the calcium atoms being substituted for by Na, K, Li, Mg, Sr, Ba,
Mn, Fe[+II] or Al[+III] atoms.

4. The monophase hydraulic binder of any one of claims 1 to 3, with
a part of the silicon atoms being substituted for by Al, Ge, B,

P, Fe, Be or Ti atoms.

5. The monophase hydraulic binder of any one of claims 1 to 4 which
reacts to hydrates after adding water, wherein more than 50% by
weight of the hydrates are calcium silicate hydrates having a mo-

lar ratio of



of smaller than 1.5. 6. A mxture containing a

nmonophase hydraul i c binder of any one of <clains 1 to

5. 7. The m xture of claim®6, containing at |east 10%

by wei ght of the nonophase-hgdraulic binder. 8. A

met hodchor +mRubactMisny @, monophase +hyduauid,g, bi nder

of any one of clains 1 to 5, conprising the steps of:

(a) Providing a mxture of solid nmaterials containing
o§i5$89?er gﬁ%ﬁing.oxygen and hydrogen atons and

converting I's mx- ture into a cal cium

hydr oxosi | i cate conprising silanol groups, (b)

grindi ng the cal ¢ci um hydroxosilicate until_ th
ARBhEPHESCCRY S UPLOPi & BPAQBRSFGr HECZaRMLEch L ARFFng s ARY One of
cmngphasecshydraul i c binder to an H20 content of 3,5%

by wei ght to 20% by wei ght as | ong as the H20 cont ent

is above 20% by weight. 9. The nmethod for

nuf Irin i Xt yre ' ' or. 7, :

TR TENG PR PLTM EoreBiaR LM EE PPl ypions of the
méhbpbate- aoaraunipgbtaderat eri al s and

cal ciumcontaining raw materials containing silicon,

cal cium oxygen and hydrogen atons and converting this
AT XtHES EggomgnuEBEEEQQHﬁta“ﬁbﬁgphﬁs@?ﬁ&d?gﬂﬁébn%iﬁder of any
cal cl um hydroxosilicate “conprising silanol groups,
ofib' pfgciiadinaglt he preprodudctiugt thet Beepvnophase

h draul[g,binder, orms fromthe calciu - Lo

(R 4P BREAi R at i SO -EeOF ARy FRECH L fir ERGALAEREnG 1 Ec0n,
t hec§ ok red, MBROPEASENAYHyAUbLEn BtBASr ah 8o60BkeRhgOthis mix-
H2O of the nonophase hydraulic binder of 3.5%by |

vei ghret 1o byaheight hedrrspglascehe FROPESRLBAt Silanol
thereof -Ls above 20% by weight. - 24 10. The method of
cla n15? (Mherein quartz, silica, mica, feldspars,
(b) grinding the calcium hydroxosilicate until the monophase hy-

draulic binder forms, and

(c) drying the monophase hydraulic binder to an H;O content of
3,5% by weight to 20% by weight as long as the H;O content is
above 20% by weight.

The method for manufacturing a mixture according to claim 6 or 7,

comprising the steps of:

(a’) Providing a mixture of silicate-containing raw materials and
calcium-containing raw materials containing silicon, calcium,
oxygen and hydrogen atoms and converting this mixture into a
preproduct which in part contains a calcium hydroxosilicate
comprising silanol groups,

(b’) grinding the preproduct until the monophase hydraulic binder
forms from the calcium hydroxosilicate, and

(¢’ )drying the mixture containing the formed monophase hydraulic
binder to a content of H,O of the monophase hydraulic binder
of 3.5% by weight to 20% by weight as long as the H;O content
thereof is above 20% by weight.



10.

11.

12.

13.

14.

15.

gl asses or slags as silicate-containing raw materials

and Ca0, CaC3 or Ca(OH)2 as cal ciumcontaining raw
materials or old con- cretes containing

silicate-containing as well-as4cal cium contai ning raw
materials are provided for carrying out step (a'). 11.

The nmet hod of any one of clains 8 to 10, wherein in
T8eepetapdopt CA8)Ma O¢ aWBRUALRy AFB%6EK | Péat&awi fhca, feldspars,

gﬂQQQ@ErbE §igggagg Qgihgb@@ cHHkE%nQﬁ?'?QWShEQQQEalS and Cao,

groups I's generated. any one of
Celab nsr 84 OHN, aﬂwa@mwhﬂqmgasnsplq apw e esplales or old con-

startin ter.ials.g r|n tegft t he acu

CbReh! NRRer BarAncer it esninEhERe, bt ueaTarE: HfngLum-
cbﬁﬂbﬂﬁ&ﬁ@'ra@'ﬁa@égléﬁgcbgg prbhivaberoyapakrating out step (a’).
tenperature of 140C to 300C 13. The nethod of any one

of claims 8 to 12, wherein during the proc- ess so nuch

e d t pH:V foll t9y13 s... 1
e
(aonophasechym Hydubkeshindeteofiahymonemeticl aifrécidtbobuilding

5 or the mxture of claim6 or 7 with vvater and
U@ﬁB%eﬁ@%hﬁgh%%ééﬁPﬁgngBpsThé BENPERAG et eri al of
claim 14, containing alkali-sensitive additives.

The method of any one of claims 8 to 11, wherein during step (a)
the solid starting materials or during step (a’) the calcium-
containing raw materials and the silicate-containing raw materi-
als are reacted with water vapor at a temperature of 140°C to

300°C.

The method of any one of claims 8 to 12, wherein during the proc-

ess so much lye is added that a pH value of 11 to 13 appears.

A building material, manufactured by setting the monophase hy-
draulic binder of any one of claims 1 to 5 or the mixture of

claim 6 or 7 with water and subsequent hardening.

The building material of claim 14, containing alkali-sensitive

additives.




