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SENORES
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

E.S.D
REF EXPEDIENTE No. : 03105205
SOLICITANTE : CEMEX TRADEMARKS WORDWIDE, LTD
PATENTE : CLINKER Y CEMENTO BLANCO CON ALTO
OONTENIDO DE AZUFRE ...

ASUNTO: SOLICITUD ESTUDIO DE FONDO

DILIA RODRIGUEZ D'ALEMAN, en mi condiddn de apoderada de la Socedad
solicitante, por el presente escrito atentamente solicito a Usted que habléndose surtido
la publicacién de la presente solicitud, en la Gaceta de la Propiedad Industrial No.543
de fecha Septiembre 1, 2004 se proceda con el estudio de Fondo.

Para tal fin me permito anexar la tasa correspondiente.

Agradezco continuar con el presente tramite.

Sefior Jefe,

@2 IY T
DILIA RODRIGUEZ D 'ALEMAN
T.P.No.

e
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HIT : 800174089-2

RECIBO OFICIAL DE CAJA : 04 - 7%,792

FECHA t OCTUSRE 12 DE

2004

et CONSIOGNACTION ot

DEPOSITANTE TIFD PRSO BanCo CUENTA Ro. PRGD FECHA PGD Vr. PAGD
CLARKE MODET Y CO. COLONBCOMSISMACION  BANCO POPULAR  050-00110- B0 1171072004 5,951,000.00
fit CONCEPT O SIS
CANT. RENTISTICO CONCEPTO TOTAL CONCEPTO
1 30005-01-01 SOLICITUDES B3 EIAMEN DE PRTENTABILIDAD DE INVEN 333,000.00

TOTAL 1 § 333,000,

. SON: TRESCIENTOS CINCUENTA ¥ TRES MIL PESOS

PESPONSABLE : o

RECIBO DE CAJA APLICADD AL EIPEPIENTE No.




Industria y Comercic

SUPERINTENDENCI/

7

e

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 03-105205

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION

FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 543, DE

FECHA 01 DE SEPTIEMBRE DE 2004, EL TERMINO HABIL SENALADO POR

LA LEY EXPIRA EL 28 DE NOVIEMBRE DE 2004.

NOTA: Dentro del plazo de los seis (8) meses sigulentes a partir de la facha de
publicacién en la gaceta de Propiedad Industrial, deberd solicitar y cancelar el
examen de patentabilidad so pena de que la solicitud caiga en abandono, de
acuerdo con lo establecido en el Articulo 44 de la Decisién 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.

Sl NO X

Csrhera 13 Mo, 27-00 Fiso 5 10
mmmzs#“hglm
Santa Fe de Bogotd D.C. - Colontia



SUPERINTENDENCIA DE INDUSTRIAY C MERCIO
DIVISION DE NUEVAS CREACI NES

2020
Bogota, D. C., 30 de Agosto de 2006

Doctora
DILIA MARIA RODRIGUEZ D’ ALEMAN
Representante CEMEX TRADEMARKS WORLDWIDE, LTD

ASUNTO Radicacién No. 03-105203
Tréamite 002
Evento 001
Actuacion 430
Oficio . u.-=.-10150
Follos 048

Como resultado del examen de fondo, realizado con fundamento en el articulo 45
de la Decision 486 de la Comisién de la Comunidad Andina, se le comunica

1) Documentos estudiados:

a) Para el presente estudio se tendrdn en cuenta el capitulo descriptivo,
comprendido en los follos 5 a 22 de la solicitud en estudio.

b) Para el presente estudio se tendré en cuenta el capltulo reivindicatorio que
comprende 18 relvindicaciones en los follos 23 a 28 de la solicitud en
astudio.

c) Conforme lo establece los articulos 9, 10 y 11 de la decisién 486 de la
Comisién de la Comunidad Andina, la presente solicitud en estudio fue
presentada el 28 de noviembre de 2003, y en el momento de la radicacién
8| se reclamo prioridad de la primera solicitud presentada en México
MX/PA/a/2002/12235

2) Objeto de la Invenclién

a) Las reivindicaciones 1 a 16 de la solicitud en estudio se refieren a una
composicién de clinker de cemento blanco con alta capacidad de fljar el
azufre proveniente del coque de petrdleo con alio contenido de azufre
(>6% S) usado como combustible, y que ademéas dicho clinker presenta
bajo consumo energético y el cemento producido tiene rapido fraguado,
caracterizado porque contiene las cantidades de las fases del clinker en por
clento peso siguientes: 3Ca0.SiO; (C»S): 40 a 75,2 Ca0. SiO; (C;S): 10 a
35, 3Ca0.AlOy (CsA): 0 a 15, Ca0. SOs (CS): 0 a 10, 4 Ca0.3Al203.50,
(C4AsS): 2 a 15, 11 Ca0.7Al205. CaF, (C11A7.CaF2): 0 a 5, %CaF2 Total:
0.3 a 1.5 medido como CaF2, % Fez0s: 0 a 0. 5, y un contenido de SO; de
entre 1.5 y 5% en peso obtenido por medio de la calcinacién de una mezcla
cruda que contlene principaimente Ca0, SiO,, AkO,, y CaF2, usando como
combustible coque de petrdleo con un contenido de azufre mayor al 5%, a
temperaturas de entre 1200 a 1350°C, sin la adicién de ningan aditivo que
contenga SO; en la mezcla cruda.
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b) EIl anterior producto busca mejorar composiciones de cemento.

¢) Segun la Clasificacion Intemacional de Patentes, la codificacién para esta
solicitud corresponde a: C 04 B 7/00

3) Claridad de la Sollcitud

a) El articulo 28 de la Decisién 4868 de la Comisién de la Comunidad Andina
de Naclones establece

"La descripcion deberd divuigar Ila invencion de manera
suficlentemente clara y completa para su comprensién y para que
una persona capacitada en la materia técnica correspondiente
pueda ejecutaria”

La descripcidn no es clara toda vez que el solicitante emplea unos cédigos
que no son universaimente aceptados. Aunque en algunas zonas se usan,
como Norteamérica, en otras latitudes no lo hacen ni se aceptan. Dado que
semejan formulas quimicas simples, puede darse una confusién de
términos para el lector desprevenido. Por tanto, se le requiere al solicitante
para que no haga uso de las abreviaturas como C3S, C2S, C3A, CS, C/AsS
o Cy1A7.CaF2, y en general de los compuestos sobre los que se basa la
solicitud.

b) El articulo 30 de la Decislén 486 de la Comisién de la Comunidad Andina
establece que

“Las relvindicaciones definirdn la materia que se desea profeger
mediante la patente. Deben ser claras y concisas y estar
enteramente sustentadas por la descripcion. Las relvindicaciones
podran ser independientes o dependientes. Una relvindicacion serd
independiente cuando deflna la materia que se desea proteger sin
referencia a otra reivindicacién anterior. Una reivindicacion serd
dependients cuando defina la materla que se desea proleger
refiriéndose @ una relvindicacién anterior. Una relvindicacién seré
dependlente cuando defina /a materia que se desea
refiriéndose & una reivindicacién anterior.- Una relvindicacion que
se refiera a dos 0 mas reivindicaciones anteriores se considerara
reivindicacidn dependiente multiple.”

El capiltulo reivindicatorio no es claro toda vez que:

i) No se encuentra correctamente redactado. Como se puede observar en
dicho capftulo, se encuentran frases largas y précticamente sin signos
de puntuacién, por lo que, la idea que qulere expresar el solicitante se
toma confusa. Por ejemplo, la reivindicacion 1 habla de una
composicién de clinker de cemento blanco. Se entenderfa que dicho
clinker debera tener una alta capacidad de fijar azufre, donde el azufre
provenga de coque de petrdleo, pero no se entiende si el 5% que
relaclona cormesponde al contendido de azufre en el coque de petréleo
o del clinker. Tampoco se entiende cual es el que es usado como
combustible. La frase “contlene las cantidades de las fases de! clinker”
es otérea, imprecisa y confusa. El Ultimo parrafo es demasiado confuso
también. Todo el problema radica en una embnea redaccion.

i) Frases ambiguas tales como ‘aproximadaments...’ deben eliminarse.



iii) La observacién hecha en el punto 3) a) debera tenerse en cuenta aca.

iv) La expresién “alta capacidad de fijar” es ambigua. Deberé precisarse la
materia contenida en las relvindicaclones

v) La expresion “bajo consumo energético™ es ambigua y no precisa la
materia contenida en las reivindicaciones.

vi) La expresién “rdapido fraguado® es ambigua y no precisa la materia
contenida en las reivindicaciones

vii) La expresién “que le conflere una mayor facilidad de molienda” es
ambigua, e innecesaria en la reivindicacion 9.

vill) El simbolo @ empleado en aigunas reivindicaciones es Inaceptable,
toda vez que no tiene un sentido claro.

IX) No son claros los términos empleados por el solicltante en la
reivindicacion 15. 4“cenizas volantes®? ;Los materiales puzolanicos no
contemplan los anteriores materiales?

De acuerdo a lo anterior, el caplitulo relvindicatorio no cumple con el
requisito de claridad de acuerdo a lo establecido en el Art. 30 de la
Decisién 486.

4) Determinacion del Estado de la Técnica
El articulo 18 de la Declisién 486 de la Comisién establece:

‘El estado de Ila técnica comprenderé ftodo lo que haya sido
accesible al publico por una descripcion escrita u oral, utilizacion,
comerclalizacién o cualquier ofro medio antes de la fecha de
presentacién de la solicitud de patente o, en su caso, de la prioridad
reconocida.”

“Sdélo para el efecto de la determinacién de la novedad, también se
considerard dentro del estado de la técnica, el contenido de una
solicitud de patente en trémite ante la oficina nacional competente
cuya fecha de presentacién o de prioridad fuese anferior a la fecha
de presentacién o de prioridad de la solicitud do patente que seo
estuviese examinando, siempre que dicho contenido este Inciuldo
en la solicitud de fecha anterior cuando ella se publique o hubiese
transcurrido el plazo previsto en el articuio 40."

Consultadas las bases de datos y los archivos con que cuenta la entidad,
especlaimente bajo las clasificaciones C 04 B 7/00 y las mas cercanas a ellas, se
encontrd que antes del 10 de diclembre de 2002 (fecha para determinar el estado
de la técnica) hablian sido publicados los documentos que se enumeran en la
siguiente tabla los cuales se relacionan con clinker y cementos blancos.

De acuerdo con o establecido en el articulo 18 se determiné el estado de la
técnica y se encontrd el siguiente antecedente:
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N° | Documento Thulo Publicacién

D1 | US 5851282 Portland cement clinker and use thereof 1898.12.22

D2 | US 5356472 Portland cement clinker and Portland cement 1894.12.18
Hydraulic cement with accelerated high strength

D3| US 6149724 development 2000.11.21
Process and system for producing cementitious

D4 | USSIr409 materials from ferrous blast fumace slags 1964.12.20

Rapid hardening Portland cement clinker
DS | US 3767435 composition 1973.10.23
D6 | US 4708628 Settable mineral clinker compositions 1987.07.23
Hydraulic cement with an accelerated

D7 | EP 0812811 development of high strength 1997.12.17
Hydraullc cement with accelerated high strength

D8 | CA 2193339 development 1997.12.10

5) Evaluaclén de los requisitos de patentabilidad

El articulo 14 de la Decision 4868 de la Comisidn de la Comunidad Andina
establece:

En cumplimientc con este articulo, se procedid a evaluar
novedad, nivel Inventivo y aplicacién industrial
patentabilldad de la Invencidn reivindicada en la solicitud en estudio.

‘Los Palses Miembros olorgaran patentes para las invenciones,
sean de producto o procedimiento, en todos los campos de Ia
tecnologla, siempre que sean nuevas tengan nivel inventivo y sean
susceplibles de aplicacién industrial”.

a) Evaluacién del Nivel Inventivo

los requisitos de
con el fin de establecer la

El art. 18 de la Decision 488 de la Comision de la Comunidad Andina

establece:

‘Se considerard que una invencién tiene nivel inventivo, si para
una persona del oficio normaimente versada en el arte en la materia
técnica correspondiente, esa invencién no hublese resulfado obvia
ni se hublese derivado de manera evidenle del estado de la

técnica”.

El solicitante pretende que le sea protegida una composicién de
cemento blanco, que comprende 3Ca0.Si02, 2 Ca0. SiOz, 3Ca0.Al;O;,
Ca0. §0,, 4 Ca0.3Alz03.503, 11 Ca0.7Al;0;. CaFz, y un contenido
de SO; determinado, donde existen proporciones establecidas. Cada
uno de los componentes es posible obtenerios en cada una de las
anterioridades citadas y dichas proporciones, si bien no se encuentran
en un unico documento, son posibles obtenerlas combinando parejas de
documentos citados. En general podria decirse que la presente solicitud
careceria de la altura inventiva necesaria para que se le conceda el
privilegio solicitado, ya que un técnico podria encontrar lo aqui solicitado
partiendo de la técnica conoclda

b) Resumen



En conclusién los requisitos de patentabllidad de la presente solicitud se
podrian ver afectados asl:

N° | Documento Relvindicaclones afectadas Requisito que afecta
D1 | US 5851282 1-16 Nivel inventivo

D2 | US 5356472 1-16 Nivel inventivo

D3| US 6149724 1-16 Nivel inventivo

D4 | US 5374309 1-18 Nivel Inventivo

DS | US 3767435 1-16 Nivel inventivo

D6 | US 4798628 1-16 Nivel Inventivo

D7 | EP 0812811 1-16 Nivel inventivo

D8 | CA 2193339 1-16 Nivel inventivo

6) Notificacién

En cumplimiento del articulo 45 de la Decisién 486 de la Comisién de la
Comunidad Andina, se le Indica que dentro del término de sesenta dias contados
a partir de la fecha de la notificacién de la presente comunicacion debe responder
a la notificacién. En caso de no dar respuesta al presente requerimiento, o si a
pesar de la respuesia subsistieran los Impedimentos para la concesién, se

denegaré la patente.

Notifiquese el presents oficio conforme a lo dispuesto por el numeral 5.2, Iiteral e)
del capltulo quinto del titulo primero de la Circular Unica N° 10 de 2001

ALIX CARMENZA CESPEDES DE VERGEL

de Nuevas Creaclones

El anterior requerimiento fue notificado por filacién en la lista, de fecha

Concepto Técnico N°®

07 SET 2006

EXAMINADOR TECNICO
Codigo No.
1393 202003

EXAMINADOR JURIDICO
Cédigo No.
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United States Patent (v ny Patent Number: 5,851,282
QOdler [4s] Date of Patent: Dec. 22, 1998
[S4] PORTLAND CEMENT CLINKER AND USE 5356472 10/1994 Odier 1067734
THEREOF FOREIGN PATENT DOCUMENTS
[76) Inventor: Ivam Odler, 16 Olde Village Dr., 4204727 2193 Germasmy.
Winchester, Mass. 01890 932112 101993 WIFO.
[21] AppL No.: 848,641 OTHER PUBLICATIONS
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6] _ tining SO, at umpuntllor; from 1200° to 1350° C.
U.S. PATENT DOCUMENTS centigrade, the use thereof and a Portland coment.
AMI6657 1977 Mekia 108/757
4042408 W1977 Mumy o al. cmcenimemns 1067744 11 Claims, No Druwings



5,851,282

1

PORTLAND CEMENT CLINKER AND USE
THEREOF

The iovention concerns a Portland cement clinker, the
use thereof and a Portland cament. Portland cement usually
cousists of a Portland csment clinker and a siphate carrier,
oormally gypsum.

A Portland cament clinker is made from a mixture of raw
materials comtaining mainly certain proportions of calcium
oxide (Ca0), silica (Si0,), alnmina (Al,04) and jron axide
(Fe,0,). Newwmpaundnhm—uﬂdchnhrpbmm

formed therefrom by heating the mixture up to sintering.
Mquul.ﬁmpuuntbmelyhmm
as follows:

—G,5 (3 (a0 x SI0,) 40 1o 80

—Cy8 2 OO 1 BID)<30

—CAF (4 Ox0 x AL, x Fo,0,) 418 15
—CA (3 Ca0 5 ALD,) Tio 38

The cement mixed with water and hardensd has ite

sitrength due to the clinker phase C,S.
Producing tho cement clinker requires & comsiderable

(particularly ns
losses and bot clinker outputied at the end of the furnace).
Another portion of enmgy is consumod in endothermal
reactinns, especially in the decompoaition of calcivmr car-
bonate (important CaO carrier) into calciom oxide.

Accondingly, onc endeavors 1o decroase the snergy cnsis.

Fimt, it seemed to be logic that this gosl coukd be achieved
most simply by decrcasing the proportion of CaO- rich
clinker phasos (CyA, C,S) and incroasing tho proportion of
the content of the phases with less CaO (C,8, C,AF)
accordingly.

However, the dissdvantage would be that the cormespond-
ing cement would fall far behind ihe usual Portland cements
in its dovelopment of strongth, bocause the rydration of C,$
and C AF procesds much more slowly than that of C,§ and

In this context, it was to replace the clinker
phase C,S by C,A,S (wherein S stands for SO,), because
C.A,S hydrates relatively fast. In this cass, a soparato
l:ltlumnufl-llphm:unumbhmmufm
materials is pcccasary, the largest pant of the sulphbato
(nprﬂdlSO,)bommqhumﬂmthmthnmc,A,

Vﬁlhlhlhuml(clmh).nndndvm
that C,S is not formed at all in the barning process, because
tho formation to C,S is hinderod or prevented by the
proscnce of the suipbates (SO,). “Zement-Kalk-Gips,
4/1990, p. 199" already describes that the C,S (alits) content
decroases with an incressing SO, content in the clinker.
Additionally, at borning temperatures as low as about 1250°
to 1300 centigrade required for the formation of C,A,S no
S is formed in the of the high SO, proportions
(3-10% by wi.) required for the formation of C,A.B. An
increase of temperature is cut of the question, because then
C,A,S becomes nnstable and cannot be formed any more.

The DE 42 04 227 C1 doscribos a Partiand cement clinker
having & SO, content of 3-8% by wi. [n addition to C,A,
§ it contains alsn 30-80% by wt. C,S. The synthesis of this
clinker is achisved by addition of  F~ containing additive to
the mixtore of raw materials. In addition to thermal energy
also clectrical eonzgy is required for the grinding of the

2

The object of the invention is i provide a Portland
cement, the clinker of which is produceabls at Jower burning
lemperatures and grindable with decressed expenditure of
encrgy than for a conventional Poriland cement, the Portland
cemeni formed therefrom showing, aftor miixing with water,
a dovelopment of strength which at least equals that of a
conventional Portland cement.

iningly, it was found that such & Portland cament
clinker is producssble with a C,S content from 40 1o 80% by
wiL and can be bumed at low temperstures of 1250° to
1350°, if s 8O, containing additive is mixed into the mixture
of raw materials, the SO, content of the clinker having to be
>1.0 to <3.0% by wt. The addition of an additive containing
fiowrine (e.g. CaF, or ZnO) for the acocleration of the
buming process is nol necessary but possible.

The ing advantages result:

By a lower buming tempersture the consumption of
cnorgy for the dinker production decreasas.

The clinker may have higher values of free lime than the
clinhrhuuduhi;brumﬂmbmwilhﬂncﬁnhr
(cement) io the invention even contents of up o
5.0% by wt. of CaQ do not lead to appearances of unsound-
mmm.ummbhmmnwhmnly.h
is connected with the increased mactivity of the CaO formed
at lower temperatores, which, bafore the sotting process,
reacts to Ca(OH), and is therefore harmiess. With the same
lime sahurstion factor and the same ing finewess a
highor initial strength of the clinker (coment) with regand to
conventional Portland coments was found. A part of the
calcum oxide necessary for the formation of the clinker
phaxes is added by the sulphate carier, for exampls anhy-
drite (CaS0Q,), instead of the calcium carbonate, whereby,
with the same lime standard, the ensrgy consumption forther
decreases.

All importent advantage is the high (total) porosity of the
clinker, which leads to an easy, energy saving and therefore
jnoxpensive: grind. It is usually higher than 8.0 percent by
valumes,

The devalopment of strength is higher than in the usual
Portland caments.
Tha total SO, content of the cement should to be from 2
b 4% by wt
A cement clinker having the following portions of clinker
phases, in % by wt., is preferred:
—Cyk: -0 (65-75)
—Cyfiz ~10 (7-13)
—CAF: -10 (7-13)
=Gz ~10 (F-13)
A prefegred 30, contont in the clinker caa be given with
1.5 to 2.5% by wi., based on the clinkec
The necessary SO, containing component is preferably
added in the form of a calcium sulphate carrier. This carrier
myhemmnnnhydrhp.nutnunhnpuﬁhhbu-

sulphite and/or sulphate containing indvetrial residues, like
mllhhﬂllndund—bedmmbu‘mmd@ruhbﬂn.m

the oxidation of sulphite to suiphate is au exothermic
procoas.

The calcium sulphate carriers may also be used
for the production of tho finished Portland coment from the
described clinkoer.

To optimizn the settiog reaction an advantageous embodi-
ment proposes to grind the clinker o a apecific surface area
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3
of 2500 to 4000 cm?/g (acconding to Blaine), wherein the
grinding can be effected with Littls expenditore of energy or
alhomrsnndlutmdmblhhl;hpmuuyofth
clinkoer.

The lower consumption of fucl being pomible with the
production of the clinker according to the invention bas
already been pointed out. It was shown by axpariments That
the consumption of cocrgy decreasss by up to 10%.

Furthermore the lining of the famace (rotary kiln) is wom

less because of the lower buming temperature. This also 10

affiects the costs advantagecualy..

Finally, less molten phase develops in burning the clinker
{also due to the low buming temperature), which results in
the described high porosity clinker. The improved grindabil-

4
1. A Portland cemeant clinker, free of C,A,S, having the

ity results in a saving of energy in grinding, which may be 15 Ccatigrade.

up to 50%.

As well, harmful emissions, for exampls emissions of
CO, and NO,, are reduced by the lower buming tempera-
tures. Indusitrial residues conlaining sulfur like ashes from

fiuidized-bed combustion may also be processed as compo- 20

neat of the aw meal

The invention will be explained below in more detail by
various embodiments.

Sample 1 describes & snlphobelitic cement which is C,S
freo but hes a C,A,S proportion of 20% by wt

Sample 2 describes a coment according 1o the invention
which is free from

Sample 3 concems a cament acoonding to DE 42 04 227
Cl.

2. The Portland cement clinker acenrding to claim 1
hnmlSO,mMﬁml.SbZ.Sﬁbwa.bmdontb

31&Wumld:nhrmﬁqmdml
&mmmumntchnhrmumehms.

wherein the additive containing SO, was added in the form
of gypsum, anhydrite and/or industrial residucs.

2% S'I‘hnl’ottlmdmtclmbtmmdnml

wherein the of the C,;8 and C,A clinker phanes
add up 10 leas than 5% by wi.

6. The Poriland cement clinker acconding to claim 1
baving a content of free CaO from. 0.5 o 5.0% by wi

The proportions of the clinker phases, the SO, content of 30 7. The Portland cement clinker according to daims 1

the clinker, the salocted buming tempersture and the total
S0, content of tho cement as well a8 the values of the
mmﬂnn;ﬂ:lﬂul 3,17, ?Blndﬁsdnylm
indicated in table 1 below.

As a rosult, the samples according to the invention have 35

a clearly improved initial strength, and, panly, also the

ﬁmhutwhpmmdmhudnmﬂlthmm

that of the comparstive samp
Inouhrhlhuwdwlylbdvmupldmnbhbylh

Portland coment sccording to the invention, a conventiooal 40

Portland cement which was burned at 1460° centigrade is
indicated as sample 4.

The improved development of stremgth resulis in the
following advantages with regard to the known Portland
coments:

Production of coments of higher valne with the same ime

saturation factor and grinding finensss.

Grinding 10 a smaller specific surface area with the same

development of strength.

Mmdﬂmddwmﬂmﬁpoddawhmmd

strength or a higher content of grinding additives.

TABLE 1

hvmgltqdopmpmlyﬂﬁbywl.
Th Portleand cement clinker acoording to claim 4,
aa ash from a fluidized-bed combustion and/or a
mbﬂhnuﬁnmaﬂucmchnﬂﬁmnu::uumindurhl

QAWMM

s Portland cement clinker, the Portland cement clinker
being free of C,A,S and having the following pro-
portions of clinker phases in % by wi.:

-GSO W
—C AR
—C8<30
—Cohza20

2od a SO, content from 1.0 10 3.0% by wi., based on the
clinker, obtained by burning a mixtums of aw materials
gp Conlaining Ca0, 8i0; Al,0,, Fe,05, and an additive con-
nhhgso,lllmﬁmlmumMDlw
ceatigrads,

—— ik (b kved)  clickr  buming ol 50, __coppensivs gomath ON/mE®)

Ne CE
1 6
2 o
3 0

B3Bo|{
abo

£ 599
0 ¢ o0

12% 16

4 1480 2

75 1200 145

CGA CAS CAF (Bbywm) wepmsinm (Bbywe) 1d 34 7d
D =
o 10 29 120 as
2

A0 270 W0 XS5 TIS
412 5D 60 N7 B89
0 370 435 4S5 450
s 47 715 15 650

).5% by wt. of CaF, was added to the mixtre of nrw sstadale of thase sampies

I claim:
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5
the Portland cement further including up to 2% by wt. of
S0, in the form of gypsum and/or anhydrite,
the Pertland coment having a specific snrface area sccond-
ing to Blaine from 2,500 to 4,000 cm®/g.
10. A Portland cement comprising, 3

a Portland cement clinker having the following propor-
tions of clinker phases, in percent by wi.:
—AS: 40 ta 80
—CAF:a0
—Cyf:<30
—Cyh:a20

and a SO, content from 1.0 1o 3.09% by wi., bassd on the
clinker, obtained by burning a mixture of raw materials
containing CRO, Sio,, ALO,, Fe,0, and an additive
containing SO, at temperatures from unlrmnso'
centigrads,

the SO, content being from 1.5 to 2.5% by wi., based an
the clinker,

the additive comtaining SO, being s calcium sulphate
carrier sclected fram gypsum, anhydrite and/or indus- 45
trial residucs

the Portland cement clinker being frea of C,A,S,

wherein the jons of the C,S and C,A clinksr
phases add up to lexs than 5% by wi.,

the Portland cament clinker having a content of fres Cs0 ¥
from 0.5 to 5.0% by wt., and

the Portland cament clinker having a total open porosity
>8% by wol, and

up 10 2% by wt. of SO, in the form of gypsmum and/for 35
anhydrite, having, a specific surface area according to
nmmzsoomm::’ig.

6
11. A method of producing a bleaded cement, comprising
the steps of
forming a Portland cement clinker having the following
proportions of clinker phases, in percent by wt.:

—C5: 4010 80
—C AR
~CyS:c
—GA:

and a SO, content from 1.0 to 3.0% by wi,, bassd on the
chnkuobhmedhyhmuamﬂuofuwmnﬂl
containing CaO, 8i0,, ALO,, Fo 0, and an additive
containing SO, at temperatures from 1200° to 1350°
coatigrado,

the SO, content being from 1.5 to 2.59% by wi., based on
the clinker,

the additive contsining SO, being a calcium
carriar sclected from gypsum, anhydrite and/or indus-
trial residucs

the Portland cement clinker being free of C,ALS,

whervin the proportions of the C,S and C,A clinker
phases add up !0 lass than 5% by wt.,

the Portland cement clinker having a content of free CaO
fram 0.5 10 5.0% by wt., and

the Portland coment clinker having a totsl open porosily
»>8% by wvol., and

adding to the Portland cement clinker gragulsted blast-
fumace slag, poxzolans or other laient hydraulic mate-
tials individually or in blends.

* * & =& »
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Dascription
FELD OF THE INVENTION

[0001] The invention chiec! of the present appiicalion relates to the production of camanis which, (n short mes,
develap high precdictable stangth, mom specically the iweniion provides & methad for the procduction of such coments
us wall s tha cament Reall. .

[0oat] Hycmulic coments ara known to be constiutad by materisls compossd by culdes and defined chamicsl com-
pounda belanging to the inarganie charnistry, e use of which ls based upan the chemicel resction of askd exides and
ather constiverss of the camnant with waler, thus lming hydrated compounts which sgghuingts uith aach other,
resulting n & mase which, laster or slower, davelops mechanics! sireagth. Thars ame camanis of the kind mentionad
proviomsly In the mer, encompassed within the generad arm "lycirmulic coments”, which are copsbie of developing
machanical stranjgh very mpkily, and which are widely known a8 "high shumina camenis®.

[000%) Suidhigh siuming eamnants are constitubic sssantially by caiclum siuvinsts of formuls CaO .ALO, snd smalier
quantties ol calcum shevinole it 4Ca0 ALO..Fa 0. a8 woll &» Yaces ol ancihar caiokum aluminale of formuia
12C00.7A40,.

[oood] *The invention object of this appiication hes no mtstion with high siumine cemants, bul & doss with cements
bused upon the calchum suloshmingte compound of foomila 4AC0

[0005] The sarflest mention to camints based upon calchum sulfoshumingis was snads in & Frnch patant, lssued in
the year 1838, o the company Poliet st Chaunson of Parls, the invention of which eriginated from the ressarch of Heny
Lassler, thus being cemants based on the calehum suliosiuminets compoursd known up to this dale as Lossiar cemants.
[0008] By the year 1541 the afaramantioned French company manufactired on demend “expensive comarits with
no contreciion”, producad from a clinker obtained by the bumning of a mistae of the sppropriate compoalion, fonmed
by gypatm, ferruginous biuodis and imestons.

[0R07] in 1058, inthe Unked States, Kisin prassnted a work af the seventy-first Annual Masiing of the ABTM in which
he estahiishad that a compound Tt wes not precisely iierdlied, but which ssamed to consapond uith an anhyxirous
caiclum sulfosiuminate, was the ragsen for e behevior of thess axpensive cemenis. Viriually sinos that ime, sald
cpemive camants, based upon calclum sulfosiuminate, are known as K cemants by the ASTM, and are govened by
spwiicxtion C-84&: expansive iydmulic comanis.

[O00F]) The sxpansive comanls mentionsd sevler wars manufacturad in & mom of lsss ampirical manner untll, during
the Fith intamaiionsl Cengress on Camant Chamisiry, held In Tekije In the year 1088, the worka of several authors
coincitiad In polnting out thet the main companart of thase coments is conatiulesl by calchum sulfoakuminale of formula

4Cs0.3A,0,50,

[oo08)  Accorting to the teachings of the prior art for the oltention of asid sxpanslve camenis, the caiclum sulloaiu-
minste basad clinker was mized with Postiand clinker as well o3 with g ulsiad bissi-fumace sing, a0 as to ehisin a
"cortrolid expansion” product. Since thit ¥me coment researchers realkzed that camania based upon a calclum sul-
Toakumninute clinker produced esrly strength camants, gresier than thess oitained by the sole use of Porfland cement,
an Is cisaaty estublishad In the Uniiad Gteies Pelent No. 4,857,568 of Hassan Kunbarpl,

[0016]  in relation io the invention by Kunkwrg! and ascerding o fhe teachings darived from I, & Is viramlly knpossible
to sccursiely determine the astiing of the cament by the Vieal method, an sald setting s extremely tast, which greatly
incresses the cificully in handiing the concrets produced with this cemant, even and although the use of cliric acid is
recommandad ss & eatling referdenl.

[011] Anciher problem presanind by the cement produced sceording 1o Kunbarg?fs palent s that the deveiopmant
of stungth by the sama I8 unprediciable and, even though in soms esses the offered compressive strengtin ane ob-
tainad, frequently much smatisr sirangths ars obtained. This probiem, of course, hasically darives from the matarials
which constitule Kusmbarg] cemant as dafinad in the respective Unliad Stalee Patent.

[O012]  Alsoin relatien i KirnbarpTs paient, in s columne 3 and 4, the iect s amphastzed that calchen suloahminaty
& ot thermodynemically stebis axd thet k decompesss when hested in an industrist idin &t temperabarss sbove 1200
.G «

[O013] Ontha othar hand, In saki Kumbergl petent, column 5, 1 s clearly astabiished thal dus 1o the Termodynamic
propesties of celcham mlfoabumingts, it is exiremady dificull, B not impossible, That the clinker resulling irem the burning
of e rew meterisls imvolved in the production of the cemens, mey contain calchum sullfosiuminats, ticaiclum slicaty
and dissichum alioaiy, resscn for which & i estabilshed s said patewt that & s pacessssy o mix & hydraullc clinker
which containe tricalcium slicate and dicsiclum siicate with the ek produced in sald mannet

[O014 Finally, in sslation Lo the Kumbargl petent, § I doublsd St the compressive sirengths maniionad therin are

T
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resl, prutieuiprly uncier the assuriplion thel by tha uss of the ASTM-C-100 mathod or the EN198-1 maihed, the lafier
Dbaing the standard of the Eumpasn Cornmunity, the value of said strengihe are not oblsined, witheul cissrly establishing
the feal vius of sal etrengihs, s I the conkest of the patent in quasiion, the etrengih of B coment produced by the
Kumbargt methed Is compared agains the strength of Partind coment.

[P015] Going sven huther lnio the prablem of the messuamant of the strengsh devaloped by Xumbarg) cament, the
mathad smpisyed for the deternination of the dillsrant sstting ages of the camant s aot ety clasr, aliowing the
belef that such messuramenis sre squivelent 1 thoae parformed with respect 1o Partiand camants, snnouneing them
in enycase as equivaient, which in faci Is no e, as the velus of the machanical sirength of any type of ycimellc cemant
in el an sheokute vakue a8 coukd be the casa of the spacilic waigiht or the chamical acrmpesltion, carmidering thel the
valusa of sald strength dapend, beaically, upon the methed amployed for ks assossmint. In the cass of hydrulic
camant the machanical strangh is a function of the water : cement Ao as wall as af the camant ; sand rlio, and when
any of sald rutios i changad, the resulis between e dillsrent measursmant matheds s nol cavpantia,

[O018] Accanding to the ASTM methed, the cemesnt : sand mtio s 1275 and e waler ; cemant nillo Is shout 0.49
for Portiand caments. In the case of the Kumnbarg) paiant, a 1:1 cement : sand retle Is usad, and, of course, the waler:
canant ratio empioyed 1s nol clear, however, i 1s 8 fact fhal Kombesg camant prasents tar grester sirengthe than thoas
obiainad by Postiand cements, but the determinalions oarriad out acconding 1o the ASTM mathod are not compansbin.

OBJECTIVES OF THE INVENTION

[0017] 1 s therafore & main abjactive of the invention 1 oblsin a comant, based on cxichum sulloaluminale, in the
maniaciuring procass of which the rey meierisls e clinkermd ot temperatures sbeve 1200 *C, wiheut this maulting
I & reduction in the comlent of caidium sulfostuvinste in the clinkar due to the decompasiion of the same.

[P01d] lRis snother objsctive of the invention 1o cbsin a camant based on celcium sullosiuminale cantaining. spast
froen an addequade smount of calcium sullealuminate, diosichum allesty snd icpichu aliegts, thuy ofiminating te need,
acconding ko Kinbyrgls tanchings, of having to mix the sulfoghumineus alinkar with & hydrsiio clinker which contalne
trigaicium silitsle and dicsiclum aliopls.,

[0019) it is yut snother objectve of the kvanlion 10 produce & clinkes, by the use of = cliinke/ing kiin fied with &
prahaater and a precsiciner, in the compesition af wivch ealciumn aulloaheninals, tricaichm sficats snd dicsicium slicals
are pranal, 4a wall &y other campionants in-amalar amounts, A8 the rault 8f & singls burning apevation in &n industrisl
Min.

[0020] s yot an sddiionsl objective of the pragent invention © provide a method for the prparation of & calchan
sulaskerinate besed cameat with improved handiing charactarisiics and spid develapmert of strength, all as & fesull
of the compesition of e cliker 1o which, 8s a previous or sivuitansous stap i the gringieg, other components are
Introdced, thue abinining a cemant with vary high end rapid sirengihs, with a buliar setiing tine and particularly, with
tha guaranies thet the strengths which devaiop wil shesys. remain within the preset centrol parsmetan.

[0odt] As » summary of the advantages provided by the invention eijact of this appiicetion, the following can be
mantioned:

&) a clinier Is produced which was imposabis ie produce scconding o the prior e

) the ftatel chamiosl compaosition of v alinkar produced eliows thel & may convenlanily activalied by other com-
poncts dwing s hurther prinding prooase,

©) by means of he process fir the ahtsntion of the csnent of the ivention, & ls posallis to prodixce, In & folally
conirelled and preciiciahie mannes, & cament which plslly dévelaps vary high mochanical srengthe.

) e comant chjsct of the present appiication exhibits chevaciaristios such as 10 permit the alaberation of conrels
pevernarts which can be opanad 10 hasvy truck tnaffic no mare then 8 hours after ks consiruetion, This spplication
can be clearly extanciad io the lnying of landing courses, rupair of briiges or contrale sinctures, hasy application
baing ony fsied fsr the purpess of Sustrtion and net imialion,

[0022] n sid of simplicity in wiiling, throughout the deasriptien of the invention abject of the presant spplication,
hﬂ“mmmhmhhmm-iianmwmm
camant industry:

1=



EPOSI2811 B

NierNayOo
K fer KO and
Rier 0

[0023] As mentioned saries, the invention of this application conglsts ke the sbhienlion of a ciinkst resuling from the
buning of the rew maserizis which form the oemeni, the chamicsl composition af which had not heon pessihle to abtaln
Indusivialy. Saki compestiion censists fundamantally of a high cantent in calchen sulloahsninein 4Ca0 . 3ALO, SO,
tricalchum silieste 3Ca0.BI0; ond dicaleium sllicate 3Ca0 M0, Miding, tring the grinding stags, to sahl clinfur,
optimum smounts of calcum oxide or hydreodde (imestons or hrydrated Erestons) and soms of the difame farms of
ealcium culisle, natursl, produced industriafly or 23 an incsirial by-product. The addiion of the laiter ingredisnts brings
shout the activation of the cliinkar.

[POM] The addiion of the previously mentiond ingredienis can, of cowrse, e carried oul prier to the grinding or
througheut the seme, proviing the sulloaluminous clinker, the Sme or hydmied Eme and e calthan sullte of the
nacessary finenass i b ampioyed as a cament with the ssasniial charcterisficn of the sams, narmaly, the develepmant
of high strengtha i vevy sheit imes,

(0025) As rww mulerials for the peoduction of the clinker;, any type of maiarial of the Kind normally usad in the pro-
ducsion of caiclum suffcaluminets basad carants can be empioyed, which, whan dosed adecuately, provide the ade-
quate chesnicel compesiion i the mbduri, wiich, prior to grinding, will be fed into 2 Indktris Xin, of the kind usually
imowm in e cament Indusdy, for s bitoming &t & terperaturs bove 1200°C. This produces & sulfoakninete clinker
us part of the procesa for the oblantion of the cemant of the invention.

[oans) Mnmunmmﬁdﬂmhummm-uﬂmhhmﬂﬂn
ol Portand comant, such ss iimestons, shale, calcarsous malarial, and any of the nehural farma of calktium sulfete,
sauxh as gypeun or snhydde; diforent types of clay such se knoln and alumine and any of the difarent types of
batxdia, § K were necemary.

0027] N e siso posaibis 10 use reer materials which are the resull of indusirial pronssses, such as wasies, with the
only Imkation of compiying with the requirarments In relalion o environmantal ise. Hance, & la posaible 10 use gypsum
cbisinad es a by-prodixt of aome industrial pracsss, such s plwsphogypeum, which iy merginally obisined in tha
Industrial produstion of phosphorie acld.

[ooas) ﬂ-mu_muhnmuhhnmbhmmmu
buming a1 temperatires above 1200 *C, the jollowing parceniages will be complied witi:

1.- The calculaiad smount of colsium sulfoaluminaie wil be comprised prefarably between 20 and 40% of the totel
waight of the coment

2.- The calcuinted amoyni of dicaichm slicate ahall be cormpwised pratarvily batwsen 10 and 30%.

3.- The oaiculsted ameunt of riceichum slicats shall necessarily slways be of f luasl 1%, but B witl prafarsbily be
camprined bafwasn 10 and 30%.

4.- The calculsted amount of anhyirts CaSQ,, shall be of ot lsast 1%

§.- 11 1o cose shall the cantant of carrbined ime s the clinker, caladetec! 2a tatal Bye mins free ime, give rhe
10 38 values departing those speciiied I pulrt Diree.

6. The contant In free ime will preferably be balow 0.5%, but & shallin no cose be s high au (o eacesd what b
sinind In poinis 3 and 5.

{0088} Accordng i the sachings of the Invention, the cosdatencs of calohn sullouiumingts and tloslchum and
dicloium siicates s the elinker prdusad Is sxiramaly inporient. Thaselore, I I necessan] et e tamperature In the
heilinat res of the kiin excoads 1200°C, and that the combinsiion resclion of the caiclam axids with the other cuides
50 a8 compiete s possible, this maans thet the conirel of the cperalion of the kin is canied out by detanmining the
smount of celchum oxitle which remains uncombined, being such compeund inewn a8 e Ime In the cemant industry.
i owler (o sxuiytically detsrtmine the armcurnt of caichan oxids which remains uncombined, the must recemmented
method s that describad in ASTI-C114: Chanical Ahalysls of Hydraullo Cemant, This delermination method sllows
& prcies conirel of the operstion of tha kiln, sasuriog thet the chemical mections thot taly place in the inalds the kiln
are candad sut in the desined menner, tus guarantesing the formation of the predulsimingd amearts of caloiom sul-
fosluminaty and dioaioium sad iricalchum elicatea.

[0030] Orica tha clinker fwa baen produced, the splimum smsuis of calshan tydmuids and calchen suSuls i be
etkind 1o the clinker daring the grinding process, will heve te be tetsmingd in e isbomtary, 5088 1o abstain the desired
comprassive sirangthe.

[0331] The desing of the cxiclum hydrdds and calcium sullsta o the clielor mey be carried out, aa mestionsd
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emrfior, pefes 1o or curing the grinding of the materials 1o a predelerminad finensss, baing E possbis to amploy se
esiclum sullsie sxy of the severa! forms which edat of this compound, with the only condiion Bt The tempaniue
within the mil Is such thet the comant stiaine a iemperaiure of approdimaiely Getwesn 100 and 125 °C during the
gintiing, ans that the retantion ime in saki mill will be sufficiandy long ' coment gypeun Cal0, 24,0 e the bemi
bydmte 2CaS0, 24,0, s ansuring that the calclum sulisle pressn In the cament will ba In & camdition 1e madt
rapidly charing the hydrtion of eaman, and thet the seme deveiops the deslnd strength.

(002] The pressnce of calchan kydradde eddad prior 1 or during the grinding of e axnant, s well es the fact
that exicium sulisiy I found In Bhe composition of ihe camaat in tha iom of the hemilydnts are teachings which are
totally unknown in the description and cisima ol the Kunbesgi patent, this baing the main reason for which the caloium
sulfoalumingie based cament cnaalaler:tly deveiops tha rapid strenglhs which are scugh and for whith the satting tima
Is mors retarded, which faciliages the use of the concrate.

[00X3] Askhas simacy bagn sstabishad in the pravious text, the invention ohjact of this claim ks panicuiorly relsted
bh““ﬂpﬂﬂnd-uﬂmw“ﬂﬂ“ﬂdﬂ“hamm
nar vary high strengihs in a ahert time,

[o034] For informnetive purposes i s poirdad out that the cemants of the prior ast, basad upon caleium sulloaluninate,
-um--mammmuuhummunm
with, this axpansive chamcteristic is not relevant.

[0035] Also inthe wey of clwfication, attention ls crawn & the Eact that whasn mantion is mede 1o & solution, relenance
Is buing made to thy pasie which resulls from adding waler to cyment, I which cestain substances are dissoived as
a resut of the hydration reactions of the coment.

10035] Essenilally. the rapid development of strengsh in the cement of the inveriion s basw pesisularly upon the
formation of the chasmicsl campsund, so callad Ettringhie, the formula of which s CIA.3CaS0, 324,0, the condiians
for the fermattion of which will b dascribad in detall in the description of the invention which will be given subsaquently,
anciwhich ks the resitt of the chemizel reaction betwesn caloium eutioaluminats, calcium sullsle and calcium hyvirosdde
when the coments bacomes hysiraied,

[0057] Its of vial Importance, as derived from the teachings of the kwendion, that the Etiringlis b» procuced from
the vary baginning of the hydrtion of the camant, thua baing essentisl for the same Uut the necssasry smeunts of
cxiciam lons C®, sulise lons S50,F and irydroxyl lens OH ase prasst In solution, Sakd amounts muss by sulllolant
1o produce an overahmition of the respective lons In the selution which forms the cament paste, the calchum snd
sulfxde lons react with the csicium sullosiuminate to term Eltringlle and the hydrexy! lons witl maintsin & pH sheve 12,
which panmiia the formation of stsinghie.

[0038) Soms of the restriciions piaced upon the compoaiiion of the dinkss, and which sre esiablished ae darived
from the presant invention, aro derived from what has been previously mentionad brisfly, and can be summarized ae
follows:

1.- Al the sluminhun guide prasent in the clinker must be found In the form of sulloaluminale, in ordar 1o gusranise
the maximum formaiion of Eringlte In the ahortest possible time, starting from a single compound during the hy-
muumwmw—nnmwmnm-mmhn
clinkar, Elringlts aouldl 28 be forad, darived frem the maciion balwean iricalohum shuminats and calcm solits,
but this wouki change both the reactien veloolly and the chesniasl equiiieium, as there would ba twe compounds
campeting simulansously, ai a cllerent veloclly, for the sullate lon,
bhnumudhﬂﬁnﬂmhhﬂhmnhmuml
alighl axcase cf 80, musi be provided, thet e, thare must be & minimum smount of anlydrile, thereiore, all the
60, which may nesct with the aluminium oxkie will form sutfcaluminede. ¥ thers ls sn excess of sluminium axide,
dus o & sulate lon deficiency, triceiciun shuminaty will be formed, the presence of which compound s uncesirsbls
In the camant, as wes axpisined in the previous paragmph.

3. - With the chject of onswing that tha formatien of Eltringlts takes pince apidly, & is necessary io maintsls a
highly eimiine medhum, Le. a2 & piH of &t least 12 or sywe, which Is gusreniaed by the. presence of O lsns
eriginating (ram the addiien to the cement of hydrated Ime during or bafors grinding. Addiisnally, The caicium
long aleo preseet dus to the adkition of Myeirated Ims help maintan (he eversatumtien of calolum long, necasslry
for the mpld lonnation of Biringlte,

The presence of fres e In be clinker proviies an addiionsl supply in the ameunt of calchum lons present
in the sahution of hydration of the camenl, and is aqually & isctor in mainisining a high pH level in the sane, but
tha spead at which & will get inio solutien depency upon a number of facten, for sxmmpia the bumning tamparstue
of the cinier taies Bve calchum coide 1 & lower siais of resciivity {lne burn to death) then thel of prapesly aomt

B
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ime. In the cliriar 10 free e granwies sre of diSerent sizes, and are generally aurvounded by e rest of the

chemiesl compounds which foem pent of the clinker. Hence thelr avelabilly to resct I8 not immadiate. in fect, ki -

not eactly known o what speed and st what Sme the reskdust free Ume in the cinker will start veacting, thin being
the ressen for estabiishing that the reshdusi ree Tme 1n the clinicer {ealchun cefds)) rmast remain at & minkmun loval,
thet is, s a vaius below 0.5%. in this way the formation of the maximum posalbis srmeunt of dicalcium and triceiclum
siicate Is slno ensured.

4.- 1l as & mm2 of Buming tha veiue of e ime exhedy 0%, his tacter munt be comectad duning the cinier
activation teeta, svoiding in any case the axcees in free lime as deriverd irom what b described In the previous
pamgraph, & an sxtass in free imy can laad io the cccarrence of the following addiionsl probleme:

#) An undesissin and uncontralisd expansien might take place during hydration of the carnani, which would
be the result of he hysiraiion and utimely reaction of sakd fres me. In case of The lakw taking pisce, the
formation of Elfringlle would be deizyed, occasioning such daliry the destnctive sxpsnaion of the cament.
&) Thwe calculntinn of the compoonds , mary ead 10 & negiive valus for ricaiclom alicate, with the auhesquent
alaraiion ln the condltisns of the chentcal equillbrium which one dasires to abiain with the specifie chamicsl
camposiion of the invertion, making that the cemant preduced wilt nd 1o (all within the speclicatien and
shavior preblarns of Kunbarg) camants. Hance, dus to the problams snalyzed shove, ihe free ime shall net
wxcond & velue such ae 10 abtein & regative ricadchun slicate.

[0039] Apar from tha charactadistics destribad previously In relsiion to the ¢hermioal composition of the ciigher, R is
very important thal the oparationsl conciiions of the kiln are adequaie 1o obialn the ormaiien of the desired campounds,
within the quastity paremeters determined. In relafion o the cpdrationst paramatars of the kiin, the temparsture which
the malerial attains in the wannest ars of the same, shall ba shove 1200°C, and shall praferably be betwesn 1200°C
and 1800°C.

[0040] An adkiitions] oparstional charactaristic of tha kEn is that I will heva 2o be aperaind In sith & way thet the
material remeing st the maximum tevpemire the necassasy time 1o ensure thet the resulting free ime content in the
clinker s balow 0.5%. The chemical compesitian of the clinker prekiuoed shell be detemined following sy mathod of
chamical analysls wed In the cement indusiry, for ampls by X-my Suorescancs, howsva, in cose of discrepanoy
smong resalls, the mathod 1o be used shall be thet describad in ASTM-C-114: Chemical Analyals of Hydraulic Cemant.
For the-determination of ires Sme contant during the apersiion of the kiin, the recommanded, and most conveniant,
anslytionl method s thet described in ASTM-C114; Chamical Ansiyals of Hydrulic Camant-84, paction 27,

1.-The chamica! analysia axpmesad in perceniagas by mase ahall be expresasd in moles, lor which purposs the
parceniags of exoh xide & divided by s molsculer waight:

Molss of sticon cxide BI0,=%610,80.07
Mot of guniium cxkle | ALOARALOY101.58
Molss of feric cakle FayOy/%Fa,05/150.00

Moles of toiel ealelum oxile | CaOpy=%Ca0/86.00
Mol of tree celchimn cads | C0,,~%Ca0),/88.08
Moles of i tioide | 80,+%80,80.08

2- Fam the toial contant of moles of culshan oxide, CaOl,, Su conant i1 moles of fres cakium axide, CaOy,,
Wil be subtrasted. This vaiue shall be cansidarad 88 the combsined caicum axide
3- 1t s conidered St afl tha contant in ahuminksm axide, AlyOy, Is found combinad s calchen sulioplominais

4C2O0.SNL0L 80, _
4-The moles of B0, g CaO which are found fasrning caicksn milsshuinats, #CaD N0, 50, are ekuisied:

moles of 803 comblaed in the sulssiumingte: S0.= moles AOy3
moles of CaO combined i the aullsalrrinate: ()= males ALO,"(42)

5.- The contart of caolum sullosksmingda, In moles, In the ciinker shall b equal 1o the number of moles of 60, in
the asicium sufivakeminata,

Q.- Tha cortart ol ankychits, CaSO,, in the clinker wil be equal 1o the excess In moles of 80,: moles of anitydrita:
CaS0, = total molss of SO, - 80, In cakium sulioiumingts. CaD In anhryeiie » CaO{Z) = mokes of S0, in anhy-
ks

7.- Al e FayO, shall be canaidiared s 2G40 FagOs.
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.- Cakcuists e CaD necasaary o Torm tw 2Ca0 FayDy: molse of CaO In 2Ca0FayDy: CaOf)= meles of
Fa 0,2

9.- Celculnie the moies of ceiolum cakde which remein uncombined at this moment: moles of Ca0 which remain
unearbinac: CaOf4)= Ca)c)-CaO(1)- CaOZ2)- Callf3).

10.- Calcuisie the meler ratis CaOf4}) / 850,.  this ratio s smalier than 2, fie clinker deperts frm spaciications.
End of the cajouistion.

11. The caltium exide found ss C28 wil be: CaO{)= moios of 850,"2.

12.- The condent in moles of C38 will be: Ca0{4) minus CaO in C28: molss of CI6= CaO{(4)-CaO{E).

13- The contant of C25 will aqual the tolal contant of moles of Si0; mings the muoles of C38.

14.- Finally, 1 transform Ihe resulls of the cakutalion of compounds inte percentages by mess, the valus chtained
foraach compound shall be ruliipliad by ks molscular weight: pevcerniage of calcium sulloaslumingts. 4Ca0 AL0,.
S0y, molas of 4Ca0 3A1L0,. 50, x810.28. Parcantage ol anivydris, CaS0,, moias of CaSO, x 130.14. Pascaninge
of cakcium fanvlle, 2Ca0.Fey0y, molss of 2Ca0.Fay0, x 271.85. Percenisge of tricsiciun sificats, C38, moles of
C38 x Z8.2. Percantage of dicalchum slicats, C26, moles of C28 x 172.93.

[0041] The conxigtence wilhin the clinkar, at the culput of the kiln, of both calckan sulfoaluminats and of dioasicham
and iricaicium slicsiye, can be detarmined by asveral diflerent ansiytical mathicds, for axampis, by optical microscopy
or by scarning sleciron micoscopy. The comdetencs of the previously mentioned campounds can aiso be checked
by x-ay diimction, notwihsisnding, sfthough any of thess methads can be yeed s a campiamentary conirol, their
e I not asaantial for process cantral, which Wil heve 1o be focusad upon the central of the free e by the previsuly
maniionad saplytical mathod. -

(0043} K is reconimandad that the chamicel oomposition of the alinker be contralied fram the point of the grinding of
the rew muterisls, carefully controlling the compoaliion of the crude powdar, atage of Ue process during which the
prepartioning of the diferent malerials, such as Emestons or shels, clays, kaalin, bawndie, gypeum, et ls caniad out,
thia being the sl wiry of centroling the carmposiion of the dlinker In the camant industry

[0043] 1 in abvicus thal Lhere Is no prebissm in uzing, In the produstion of cinier;, difersnt meterisls which meull =
industrinl westes or by-products tram other indusisies, lor Instancs, k Is posshie to use sand from foundry mokds,
phosphogypetm, ai. The nwthad for the grinding of the raw meterial can be camied out by eny prossdums of thase
mwhmmmuumdu_mmmumm

M Tha in employed In the produuction of the clinker ean siso be of any type usually employed for the produaiion
of olinkar for Postiand cament. For axxamiple, & I possible (o \e, without any retrictions, streight kiine, kiins with a
prehestar of any of the diferant types of cycing or grate, kilne with a prehesier and a prebume, sic. Equally, any of
the dilerant syslams in exislence for tha cooling of the olinker, which are commen in the cement indusiry, may be used
turing the uniseding ol the kin. One maiy mention, for instance, grate or planatasy coclats.,

[0045] Once the clinker hes besn produced i shall have to be asssssed and assayed In the leborstory by maens of
acthwtion lests by the addiion of calchum cxide or irycimedde and same form of osicium sulfsts. The elinker prodused
IndustrisSy shall nel nacsasarlly resull, whan ground io any finanses, in a camant capabls of repidly developing high
sirengihe, gsnarally this Is not tha case.

K04} The rpid developmant of high strengthe will rewull irom the adequsis compoation of the clinimr, bul sise
from the edequate chavrdosl composiion of the cement a0 28 to allow the rpld lormation of sringlls crystals, the
formation of which wi taks plece by mesns of the reaction of caickan sulfoaluminaie with caickun hydraxide and
oalckum ullsts.

[008] Contrary io whet wina asteblished by Colleparc and Turdizieni in 1973, this saction wil depand upen the
cancaptration of 60.% and OH: fons in the eslution (he tenm: sciution stands far the pasts termed by the asidhion of
witer o the camant), The ime of formation of Eibingite crystals will dapand upon Lha napr immedisia avelisbilly of
thess kons in the sclution, and, hence, o wil 2o (he development of high strangtha, & is for this resson that an
adecrte doslicalion of Ca{OH)2 ls Important, wilhout thus heving o dapend upon the sppeasnce of this compeund
aa a function of the free Ime or of the genaratien of, Ca{OH)2 from the lydration of C35, as prepased by Kunberglin
hin pulent No. 4,957 554, the mection velsclly for which pusposs I victuslly irpessible o calculsls o pracist.
[©048) Swmnsthing aimiisr happens with the presenae of 80, lons In the sslutien, the behavios of which is mistalmnly
evalusied In laboratory lests by the direct acidiion of gypaum io the clinker, without taking inte aocount the rea! behavier
of thees magevials in the indusirial practics, as & s 2 common praciics s caicsiats, in the isbomtory, the prasance of
SO lons gn derivatives of gypaum and not as hamiydrats.

00%] Ouwing indusirial grinding, the temperaturs of Ye matarials in the grinding clsel wus b ralesd 1 Immpeda-
tiwee batwosn 100 and 130 *C. Under thess fempernturs eoniifions, the gypsum CaS0, 24,0 loses ons and & hall
mdmm—mhmmmmnqmm
velociies are difereni fram thoas of gypexm and anhydrite, this baing the reason far the inadequate doaliication of te
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smouni of SO,, being A nacessary to acki gypsum (o the clinker in onder s optimize the developmant of ks strength,
o o consaquence of which, acoording to the previous art, unpracictsble resulls are ebiained,

[0ost] Lsborxiory activelion tesls, prior to grinding, will consequantly be caniad out en & sampls of clinkar which s
representative of the lot to ba ground, on a sample gypsum which i representative of tha lot 1o be used and which has
bann kapt, for st luasl 24 h, in 8 Inborsiory oven &t 120 °C,, verflying by means of diferential thermal ansiysis, thero-
gruvimairy and X-ray difvaciion, e trenslozmation ndo the hemiwsinte 2Ca80,H0, and also on & repressniaiive
" ammpile of tha lot of mycirsted Bme which wil be used In the grinding, Tha meterisls mantionad previously will be pre-
vigusly ground 1o a finsnses aimliar i el 1o which one sxpacts 1o prodiecs the coment, this finenses being expressed
aa the pamanings of camant particies with & site wunter 45 microns.

[0051] Oncethe materisls hive bean folly kisntlied, ene shal precaed o determine the aptimum content th ydssiad
ima and hamilvycirste that ahall ba cdosecd inte the clinker for s activatien. Mistures of tha clinker and harmiiwinte are
prepared varying the content in S0, acided, for sxample, ¥%, 6%, 7% 60,, schesquantly deallying, for sath of the
mizhms, incrassing ameunts of hydrsied ime, stating frem, for instance, 19% md with 1% ivoramants, &a In this case
the variatien in the cantant of ime Is critical. Thus, the folowing series of sampiss will be chisined, lienilled as follows:

1.~ +3%80, and 1,234,5 and 8% hyckrstnd e
2- 45%80, and 1,2.34,8 and 8% hydmiad lins, st

[00aE] One shall procsad io tetermine the compresaive sirength of sach of the sampiss by the mathod ASTM-C100
- Gtwnciard Tost Mgthod for Compressive Strength of Hydrsullo Cemen Mertars, only taking into congidemiion thet the
wyiar 1o coment ratio ahall be acjusind by the uza of the flulily table and not by the constant wels 1 cement ratia
spaciied for Pertiand camanis. The strengtie developed cmn be vesiied af the ages which ans considered convaniant,
for sxarmpls, one and a hall hous, three houm, eto, aiter the weler for mbdng was added. Following this method & b
emay o rainty with the strengthe which, s the sams age, would be deveioped by & relerence indnulic camend, such
on for exuple, & Portiand comanl.

[00s1] As smmple of 1he camprataive strengihs which can be cbtained by fellowing the iaachings of the pressnl
Ivasition, the following tabis ls presentad in which the strengthe of Poriand camant sre also shown,

Age High Birength Cament MPA Compressive Type | Portiaad Camant {MPA) Compressive
Strength Stngh

15 houn 50 Nots 1

20 hous 75 Nets 4

5.0haun ) 100 Nos 2

4.0 hours 0o 100

[0034) Nets i: The movter cubes do not maintain thelr shaps when remowad from the mould and hanos they could
not even ba subjerted t the compression thet.

[o085] Neots 2: Athough tha cubss maintalned their shape whan removes from the meuld, thase calispaed &5 8000
a8 proasuss was sppliad. R is not possibie 1 messure any siringth.

. [0088] Al the compressive strengih resulls in the previous table are espressad in MPA (Megapascals) and have
bean cbtained by the ASTM-C-100 mathad: Standard Tist Mathod for Camprassive Sirength of Hydreullc Cament
Maortan.

[O087) As with ather sulloaluminate based camanta, & is possibis to debey the seiting of the camant of the invention
by the use of organic produtts such as ¢liric acid, as deseribed In the previously mentioned srticle by Collepard and
Turtzianl ’
[O0NE] BGusedupanthestudies casvied out by the inveniors of the hydiration reactiens of comant, khas baen condhuded
that the mpidl development of strength in the cement of the inveniion iy csusad by the fornation of Etiringle crystsls,
which &re prasant from the very moment thet the addiion of weler s carsnenced. The repid developznant of strengh
Oy the cament i atirbuied exclusively to this compound, as dicaicium and tiesichom eticates inlially anly act as als-
iz of the main reactien, 8a & consaquance of thelr siew inpat of Ca* lors fo the satution, helping In this manner
fo ainbilize & high pH veiue, which, ss mentisned sarlier, is essential for the developmant of the mein resction. Sal
dicaiciam and iricakcham sllcsies do sublequantly contrite In 8 siower and mere graciusl manner, i the development
of machanical strenggh, all cus 1o their aipwer hyction reastion.

{0038} Thars is sgreement with whal wis astsbiished by Collspard! and Tuniziani in thal the main reaction ls: CAASS
+ BCa{OH)y + B a0, 2H0 + 74 H0 = NTIAICEIN0).

[0000] Notwhiminnding, they defendod that the provision of Ca{OM)y Is dus 1o the hydration of the asichum elicstes,
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reaction which, as mentisned previously, teites place vary siowly, thus baing i necessary io have & move direct supply
of Ca{OH)y, lending to the obtention of the mpld strengths exhibiled by the caiclum sullosiuminats Saaed caments of
the invantion, which they ware naver ably 1 obinin.

[©081] Ontheoher hand, is possibie o joliw the fydration resctiors of tha cemant object of he prasent application
sy meama of inciniques which s camsmon ie the siody of the hydsation reactions of other hydrsulle caments, being
Iﬂbﬂhwﬂ“hrﬁhbﬂ““lbmwm
asaary 1o inchusie tham here.

[oosa) mmuumwnmmw-uwm

[0063] The monlioring of tha resciion must be commencad ans minuts alter the baginaing of the same, dus to the
praiiing ingether of the wyter and the cament. The ines which kisnilly the prasence of sivinglie bagis io becoms dafined
in the diffmetion paitam from sald it moment. With the passage of ime, seld inss Wi incranss and became more
defined, whereas on the centrary, tha lines conuapanding to esiclum sullsshumingla wil decreass in injenslly
[00848] For e mapesss of the present kvention, the aptimum compestien of the invention will be such ihet zpart
frem presaniing Eivingkts Ines from the first minute and reguisrly incresss In intenelly thareaiies, U Anes which ianilly
caichum sulfoaiuminate shall decrasss reguiarly in intensity and dissppear complatsly after 24 hours of the baginning
of the hytmtion reactions, which incicates the fotal jonmation of Ettringite from calclum sulicaksminain. it s cbvicus
tha the real behavior of the camant mey diler siightly from whal kas been dancribed harein, but in assance R should
be very eimilar.

{0085} I reislion to the juller & shell be clemty nates that what was supressed by Kunbarg) difers complately fram
what hae bean epoasd abeve, as I his palent he established thes the rapld atranglh developed by sullealuminele
based cornivis was due io he resction of caicken Rlaminats, se & oceurs In the case of high siursing comants. There
s nooakolum aluminats prasant in calcium sullopiuminsis bassd camants, morsoves, provisions are mads in the present
irwention for the quanification of the composiion of the cement, in ondar i plevint the presence of any of the posshia
composlions of ealchen sluminais, C3A, C12A7, ate.

1 A mathod of prodiziag & calcham sulioaluminate-contsinig cesmant clinksr, compeising sublecting & mixturs of

cament riw miterials, i caloining lampershares sufficiantly shove 1200 “C 1 aseurs the censistent coaxistent
formation of diceicium sficate and tricalcium aliests in an indugtyiel kin; eeld kin having & prahealer; sald raw
muderisla baing asurces of Ca0), 510, AlyOy and 80, snd baing minad sa ss i obialn clinker heving a contant
of 27% o 40% of calclum sulloaiumingts, 10% to 30% of diceicium slicsls, &t leaat 1% of biosichen slicale, &8
ioaat 1% of enirycrils 20 20 to Sssure the supprasion of the presance of sny aluminats span frew calclum sulls-
haminele, arul ines than 0.5% of ree cuickm ewide, al porcaniages being based on tha total weight of sald alinker
obtained.

2, Thamathod of procucing cement clinker acconting 10 ciaim 1, whaerein the cantent of tricalcken slicals Is from 10
| T 9

1 Thamethod of producing cament clinker accending 10 8y of ciuime 1 and 2, wharein the caltining tempenture s
batwemn 1200 *C and 1500 °C.

4. The method of producing cement clinker ascording 10 any of cisiva 1 1© 3, wherein sald industrial kiin has &
pracgicings,

& Themathod of producing cament from clinker snacte scconding ¥ any ol clsims 1 to 4, furher comprising activating
el chinkar ebiteined by adition of an smount of sboul 1% o 8% of caiclem axide or iydmelds snd/or shout 3%
10 7% of calclom sulfaie, the laler parceniage being in tarms of S0, prasant, and subjecting the resulling mbxure
bM“nwmdmmmummmlmm
sulliciert to effsctively achisve the hamiysrie phase of aslohum sullsie.

. The mathod of producing cement socaniing 1o claim &, whevein the prinding tempaniure Is meiainad batwean
100°C snd 130°C.

7. ‘The mathod of producing cement scoonding to amy of cisime § and 6, whersin sald clinker ecivation through the
acicliion of calchsm exide e hydvoxkda Is exvisd out prior or chring the grinding slep of sald mbture.
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4. The method of producing cemant ciinlmr sccording 1o any of claime 5 1 7, wherein the mixiure of coment rew
matarisis is asiected from the group consisting of Imestons, caickum sufiste and cinys.

8. Acakium sulloaiuminets-centaining coment, produced by the mathod of any of cisime 5 1 8, whavein sski coment
upon hysirellon has 8 pH highar than 12 and develops 8 compnessive strangth of sbact 10 MPg within & period of
shout § hauss due 1 the fesmalion of stringite whan esld calcium sulfosiuminale reacts with celzium end eullate
lorm. .

Patentanapriiche

1. Varahren 2ur Herleliung van Calchsreulioghsminat enthaliendem Zemaniidinker, bal deen ela Gamisch einag

Zemanirohrnatedsis bel siner Kalzinlerungatempavatur von hirelchend dber 1200°C behandel wird, um ilie kon-
siatarts Soeidstivsends Blickng von Olcsichansiiicnl und Triosichmalicat in sinem industrisian Srennclen 2u ge-
wihvislston, dey sinen Yorhetzer sufwalst, wabsl din Rohmatesiplion Qualian van CaO, 810y, ALO, Und 90, sind
und gemischt warvan, um Kiinker zy sshalten, dis ainen Gahal von 20% bip 40% Caicumeuliashsninet, 0% bis
0% Dicxichuraiics!, warigatens 1% Tricaicheteliont, wenigetans 1 % Anbyélt, um dis Amwestnhel ven Jegi-
cham Alsminal sufier von Galchmayffoshsminat 2u unterdslicken, Und von waniger ais 0,5% irslam Calciumark]
aufwelesn, mnmmmmummm

WNMMMMWIHH wobal der Gehalt an Tricalciumaliical retechen 10
und 30% batrige.

Vrfahren 2ur Herstalung von Zemeniidinker nach elnem der Ansprilche 1 oder 2, wobal die Xalxinienngesiam-
pershw Twischen 1200°C und 1500°C betriigh.

Verfghuen zur Hersisfung von Zementidnker gami8 einer der Anspriiche 1 bis 3, webal der Brannoien einen
Preinizinans sufwelst

Variahen 2r Hervteliung von Zamant sus gernil sinem der Anepriche 1 tis 4 hergesialitem Kinkar, des ruslliz-
lich die Akiiviarung des erhalenen Kinkams durch Zusaiz einer Mengs von shwa 1% bis 8 % Caicluvstd oder
~typirexid undioder etwe 3% bis 7 % Calchundulfel uniyit, dis letziganannts Proxentangabs im Ginne von vor-
handenem SO0y, und das restiiarends Gaminch gemahien wird, webel ein wesenticher Prozentastz von Parikein
einar ais 45 pm st und eine hinsichands Mehiiemperstur aulechisshalien wird, um wirksam dis Hamihydral-
Phase von Caichansulfet 2u erhalion.

Virtahren 2ur Harlelung von Zement gamilB Anspruch 6, wobal die Mahiiamperatur zeischen 100°C und 130°C
guimien wird,

. Vrfahwen 2ur Herstolung von Zament nach einam dar Ansprilche 5 odar @, wobal die Aktivienmg des Kiinkers
dhreh den Zusatz var Calchimonid ocer -ydroxid vor sdar wilhrend des Mghischrites des Gamisches srfoigt.

Veriahven 2ur Harstslung von Zamertiinker garil sinaim der Anspriiche 8 bis 7, wobel das Gamisch des Ze-
manirehmsterials aue der sus Keliatuin, Caichwnsullel und Tan bestahenden Geuppe susgewiink wind,

Calehugulivalumingl snthalender Zemeni, hergastelt rach sivan Vartshren dar Anspriiche § bis 8, webal der
Zasvrt nmch der Hyeiratation einen pi-Wert dber 12 sufweist und eine Drucidestighal von stws 10 MPa innerhaly
siner Zefidauar von ebwa § Stunden irdaige der Biidung von Etliingl entwickek, wann das Caichsnsuloshuminat
mi Caichum- und Sulistionen ragiert

1. Procidi de production ¢un cinker contenani du sulloaluminels de oalclum, compranant les éspes consisten] &

soumdira L mdiange de mabiriss b de ciment A dea (empdretisres de calcination sulllsamment supdrisures
& 1200 *C pour permatire ls formaiion cosdstants consdquents de silicaie bissickuus ot de alicgie tricsickee dane
un four indusiriel ; ekt four étant dquippé dun réchaufieur ; lsclis matérisux bruts dlant dee sources de Cad,
S0y, AL/, o 50y ot dtunt mélangda de tagan & chtmnir un clinker sves une tenaur an sulioskminate ds oaklum
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comprias anire 20% ot 40% , una tensur an slicats bicalcique compwiss artre 10°% ot 30% , une tanswr an alicaln
triesicique d'su meing 1%, une onewr an anlryits d'au meins 1% de tagon & pevmaiire ks supprassion da out
slumingte peisent & Mozaption du sulloaluminals ds calium, of une lsngur en cxyde de calelum Bbhre de molne
de 0,6%, lous ks pourcantages dtant hasés sur le pole tetal dudlt clinker ohtenu.

Procid da production d'un clinker salon I reversicalion 1, dans leguel ts tenaur en sllicats triceicieue eat com-
prio enire 10% of 3%

Procédi de precisction d'un cinkar selon fune qualcongue des rovendicalians 1 o 2, sans lagual is tevpimnbag
do cakination axt compvise anire 1200 *C at 1500 °C.

Procidi de producan d'wn ciinker selon Tune gusicengue tes revendications 1 .3, dans facuel e four Indusirial
oul dqquipd d'un four de précaicinags.

Procidd de production dun ciment b partir du cinier cbienu salen Tung qualconque das revendiontions 1 4 4,
comprenant ab oube les dtmpes conalstant ) activer indk clinkar dbienn per asiiion dune quantli dfemviron 1%
& 0% d'oatyd o hytiramyce de caickum st/ou anviren 3% ) 7% de eullasla de ceicium, cs demier peurceniage dtant
®primé an tasmas de prissncs an BO,, ot & soumette is milange oblenu au bioyags, aves LN powcantage
signiicati! de pasticuies durt in tailly eet indivieurs & 45 ym ot b maintonir ms tampérature de broyage sulllsanis
paur riglinar ds manibve elficace la phass semi-hydrate du suliste de calelum.

Procidi de procketion dfum ciment sefon fa revendication 5, dens lequel i lampirature de broyage ast mainianue
anire 100 °C ot 130 °C.

. Procddé da production d'un ciment salon Fune qualoongue des revendicalions § ot 8, dans lequal ladite activation
du clinkar el rédalieia par gjmd dexyde ou hydroxyde da caickem avark ou pandant fitaps s brovage dudit
L )

Pracidé de prodition Sun clinkar esion fune quaicongus des revandicalions & & 7, dana laguat i mélengs de
mabiriao bruts de ciment edt cholsl dany e groups comprnant du exicalre, du sullais da calchumn et de Nargle.

Clvam corenant du sulioahsninats de calchum, produll par i pracddd de funs quakcongue sties rvendicalions §
AR, dane laquai lseht ciment & un pH supdeieur A 12 par bydratation al diveloppe une risistance A ln coampression
d'anviron 10 Mpa en une période derwivon 8§ heures en raison de I formalion d'vtiringes lomaque todlt sulfosks-
mingts te calckum fa réagh e fons de csichan ot de sulle.
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ARSTRAGT OF THA DISCLASUAR

The Invadikio consisls in & mibthod of easwieciuring

-t

Pagelof ]

camenis basad on calsiom sulfeakiniaala, osnsisting in fh formation )
of & hiinkar through ihe reastipg of fww melarinly 10 (ompargizras of *

mors {han mn-é s angh & munner that Mo Rilaker Shus ploduresd
has 4 high caateat of caldiem wlfoaiomingts, frigalsium sllicate; sad
deslelom alliants wnd, during the siblag Merast ob wier to e
mifling thaieof, adding & the Alinker thus prodused with the above
reciled basls ssmponsats, cpiimel pmbumis of oslolum oxie o

* hydregide ard calcium culfele, In order is seivsty said Alnker, Upsa
- aaid mENug. @ lamparaiury of ebepr 160 1o 13570 la tv be _uinrnl

and » me enough 0. convent gypiun i hemihydrale, thus making
thet 1 caleiim saifule proasnt 1n ihe Ueos sbiained produet ba b 8
sonditicn to reust qulckly diving tha hydrarian ol sshs sement; thes
giving pleca fo the fermatisn o eltlagiite: far whioh the mmu oa

R above 12 la needsd, Of course, M I alto elskned a1 & novalty

the stiveted semaaf, meufting from the ogiclusfen and mllimg

muthadl of \Ns Invantion

‘bitp:fpatents].ic.gr.calcache/gif/02193339ube.afp.1.90.25.10.4if

BEST AVAILABLE COPY

5N¥2004

— et g

IUESEET T

125



2193338

- 23 -
THE ENBCDINZNTS OF THS THVERTION TH NRICH AN WICLUSTVE
FROPERTY OR PRIVILEGE 18 CLAIMED AR DEPINED AP FOLLOWS.

| B A nethad of praparing s RLGA strength, .Zast astting
caleiua sulfcaluainate cement from & suitable rav materisl &t

"a teuperstura abova 1200°C to cbtsin a klinkar having s high'
content of eajoumm sulfoaluwinite, tricsloiua silipste and
aicalelun ailicate and having less tham 0.5% free line, edding
calcium onide or hydroxide and cslcium sulfste to sctivete the
klinker and milling tha klinker mizturs eo obtained at &
turparuture of between 100 ol 130°C.

2. A method sccording to Clain 1, wherein the roasting
" texparatore of ThR rav materis) 1 Datvess 1200 and 1300°C.

3, A oethod according to Claim 1, uherein the chemical
camposition of the klinker obtained from the rosating of the
fav mmteris] igs calcium sulfoaluainate content, betwesn shout
0 and 40%; dienloius silicats sontent, detwesn about 10 snd
304 triralefun ollicate enntent, grester than 1%, anmydrite
CafO, content, at Jeast 1%; with the provisc that the contewt
of cambvined limw in said kiinker, e.l-ﬂ.htlli oA tolel 1lme
ninus free lize, ic such that tho value of :e.o.uo, iz within
aaig valoe given for tricaloiun silicute, and farther that the
free livw contsut is within the colbined velus of ths sun of
the tricaicium wilicate content end cosbined lime cuntent.
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REYELQPNENT [{

EOELE QP THRINYANYION
Tha Invantion fterming the aobjest awtier af (his
appllention raisten W0 tha preduction of csmenis wiloh deveiop
predisiadle high-strengthe In brist periods of time: more padticuiarly,
lln lavantien pnvlln 2 muthed of pulnlu such osmbeats vad gise

rmm Lo the cament Riell, .

mmm.ﬁr.mmnmu

Hyimulic camenis ars kswwn constitviisg metariai
mnl by sulius and defined chemtvuls nln.l'u ta the Aais o lne
worgenle chewmistry, D yew of whith i3 based oh (he chemianl

reustion of dald exides mnd sther (ageeitients of sald semeat with

weisr In sider o form hydrated compadnds whish are sahad fomsing
o B I‘Ii.il!I more ot less repi¢ meckonical Mrengths ané
dovelopsd. Wiihin Ihe gomeial soncapt-ef “ydnautis saments® thase
sra in (he market apments of the mbove isenfionsd (ype, swpdble of,
waty (odt devdicping mnnhjd sirenghts, which ara breadly known
us 'slymlaagy ullllltl' . )

Soid sheulnsun cementy are substantially’ sonsGivied by
oliium siuminuts of A formuly CaD.AIg0y and miner smounts of

oaiclun sfuminifertile 4C0.Al30y.FuyBy, 03 wel w8 rpens of pibas

calchum miumisates ol he fornule 12Ce0.7AlyOy.

L

" fus levestion of this spplieaion e net refated LTI

shimmots sements but o thele cdmints Sused BA e nlelu_n

_ Sulleslyminate compapnd of the fermaie 4Cn0:3A)305.804:

mnumnrmmn-nmum"uw-
ullnlu-lnu was pade in a Frasch pitant granted on 1058 o U
firm Polist st Chausson, Paris, Freacs, whish isvention wvs lhe
erils o1 D pearching worke of Huav) Lasalar; Wove soments hasded
os oalolum suioaivminstd Delag heown, sinca Wt dale, &s Lossles
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