w0 201:3/128271 A2 | I} I AP0 0000 00 OO R A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
Intcrnational Bureau

=

V000 0110 0 00O
(10) International Publication Number

WO 2013/128271 A2

(1)

(21)

(22)

(25)
(26)
(39

a1

(72)

74

1)

6 September 2013 (06.09.2013) WIPOI|PCT
International Patent Classification:
C04B 14/28 (2006.01)
International Application Number:
PCT/IB2013/000346

International Filing Date:

27 February 2013 (27.02.2013)
Filing Language: English
Publication Language: English
Priority Data:
12001320.6 28 February 2012 (28.02.2012) EP
61/620,494 S April 2012 (05.04.2012) uUs

Applicant: OMYA DEVELOPMENT AG [CH/CH};
Baslerstrasse 42, CH-4665 Ofiringen (CH).

Inventors: SKOVBY, Michael, Wanpflenstrasse 52, CH-
8706 Meilen (CH). GONNON, Pascal; 8 Allée des Mar-
guerites, F-01480 Villeneuve (FR).

Agent:. RICHEBOURG, Michel; Cabinet Michel Riche-
bourg, "Le Clos du Golf", 69, rue Saint-Simon, F-42000
Saint-Etienne (FR).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AOQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

(84

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

of inventorship (Rule 4.17(iv))

Published:

without international search report and to be republished
upon receipt of that report (Rule 48.2(g))

(54) Title: PROCESS FOR THE PREPARATION OF CEMENT, MORTARS, CONCRETE COMPOSITIONS CONTAINING CALCIUM CAR-
BONATE - BASED FILLER(S) (PRE) -TREATED WITH ULTRAFINE (UF) FILLER(S), COMPOSITIONS AND CEMENT PRODUCTS OB-
TAINED AND THEIR APPLICATIONS

Fig. 1

@

Moriar @
- tmm)-

TG R

" .

]L--=..nw:c:s-o.fagi_ w fetocwbole g Betocath.

ry
lia. Betocar 8

e i ,:_,.‘

L. wmm-sL{MIé_

(57) Abstract: Process for the preparation of "High performance", "HP", or "FLUID", or "technical", cement or mortars or concrete
systems or compositions (hereafter for simplicity "cements” or "cements systems" or "cement compositions” or "cements™) having an
improved compacity, an improved flowability (and globally speaking a definitely improved "workability"; Product consisting of, or
comprises, a blend of coarse (or optionally HP) "calcium carbonate - based filler(s)" pre-blended with at least an UF; CEMENT
COMPOSITIONS incorporating the said blend or aqueous composition, namely the said blend of low or medium (or optionally HP)
coarse filler(s) treated with at least one UF; USE of the said blend, or aqueous compositions and cement composition.



WO 2013/128271 PCT/IB2013/000346

10

15

Process for the preparation of cement, mortars, concrete compositions
containing calcium carbonate - based filler(s) (pre) - treated with ultrafine
(UF) filler(s), compositions and cement products obtained and their

applications.

TECHNICAL FIELD OF THE INVENTION

The present invention relates to the field of cement compositions,
cementitious compositions, hydraulic binders compositions, mortar
compositions, concrete “compositions” (or hereafter equivalently “systems”),
namely of the type of compositions (or “systems”) of cement/hydraulic
binders, mortars, concrete, ;ontaining at least one particulate mineral of the
calcium carbonate(s) type as filler(s), and their applications, as well as the
corresponding cement, mortar, concrete products or elements, the.said
fillers) being carbonate-based fillers being “upgraded” according to the
invention from a “standard” (low or medium) level to a “technical” or “high
performance” (“HP”) level of performance due to a process which is the

essential part of the invention,
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The invention relates to a spécific process for producing the said
“compositions” or “systems” (those terms are going to be used as
equivalents in this application and claims) for cement, hydraulic binder,
mortar, concrete, the obtained compositions, the cement, mortars and

concrete products obtained therefrom, and their applications.

PRIOR ART

CEMENT: It is reminded that a cement system (or equivalently

“composition”) is a system comprising
- cement particles,

mixing water (or equivalently a mixing aqueous composition not
interfering with the said system, as known to the skilled man;

hereafter “water” or “mixing water” when advisable for simplicity),
- filler(s), usually carbonate-based filler(s)

- various optional and usual additives such as air entrainment agents,
setting retarders, setting accelerators and the like, and any such
routine , optional additives as well known to the skilled man Llike

fluidifiers.
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MORTAR: A mortar system additionally contains an inert aggregate material,

usually a sand.
CONCRETE: A concrete system still additionally contains gravel.

The above is abundantly known and common knowledge.

CEMENT SYSTEMS or CEMENTS (or compositions or slurries thereof) :
As a matter of simplicity, and also because the invention indifferently relates
to the use of additives adapted to improve or “upgrade” the properties of any
of those three systems, the term “cement systems” or equivalently “cement
compasitions” or “slurries” or even for simplicity “cements” will be used in
the present specification and claims to encompass ANY of the above main
kinds of compositions or “systems”, and routine derivatives or variants
thereof, that is a cement (and/or a cementitious, hydraulic binder), or a
mortar or concrete compositibn or system containiné such a cement and/or
cehentitious hydraulic binder, plus the above mentioned components as is

well known.

The invention also applies to “technical equivalents” thereof, such as for
example systems containing routine additives, or using aqueous systems as
aqueous mix system (hereafter together “mix water” or “water”), or using

cementitious compositions as know to the skilled man instead of a cement, as
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long as their function is about the same and the results are also about the

same, as can be easily checked by the skilled man or known to him.

The skilled man will be able to appreciate if the system is a cement, a mortar
or a concrete composition in view of the presence, or the absence, namely, of
sand and/or gravel. This simplification is made Vpossible since sand and gravel
aré inert materials, and therefore do not noticeably interfere with the

invention.

It is also pointed out that, even if, in the following, an information is provided
regarding “cement systems” for example, it ALSO applies mutatis mutandis to
any of the above cited other kinds of systems. The only difference between

the systems being the presence, or not, of , namely, sand and/or gravel.

FLUIDIFIERS :In such compositions, fluidifier(s) is/are often routinely used.
They are usually placed at the bottom of the mixing or kneading device to

somewhat help fluidifying the cement ingredients namely aggregates.

In that domain, the EP 0 663 892 to CHRYSO is certainly the most relevant
document, which discloses fluidifier polymers for mineral suspensions with no

hydraulic setting , or hydraulic binders slurries.

Cited applications are paper coating, paints, and synthetic resins or rubber

compositions.
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According to the said prior art, it was known to add fluidifiers in mineral,
particular suspensions to lower their viscosity, and, especially for paper
applications, this leads to high mineral concentrations, a better workability,
and this reduces the drying energy. For example, this is used in connection

with suspensions of calcium carbonate.

It is also known to add such fluidifiers to “cements” (in the wide sense
explained hereabove) slurries, with the purpose this time of reducing their
water demand and to obtain a “cement” composition with a “more dense

structure” after setting.

Some well-known fluidifiers or plastifiers are also superplastifiers under

certain conditions.

In that domain, FR 2 815 627, FR 2 815 629 and W02008/107790 disclose

superplastifiers.

Some known fluidifiers or dispersants are known to affect less the setting
time, but are still unsatisfactory, such as condensation products of sulfonated
naphtalene and formaldehyde or melamine-formaldehyde with a sulfonated
compound. Some of those products are also superplastifiers, but much less

preferred.
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Also, EP 0 099 954 relates to fluidifiers made by condensation of amino-
sulfonic acid comprising at least an aromatic ring with nitrogenated

compounds bearing several amine functions and formaldehyde.

Such additives can possibly be used at the usual dosages in the present
invention, as routine “adjustment” fluidifier additives known to the skilled
man as wéll as how to use them. By “adjustment” it is meant that they are
NO “treating” agents, just fluidifers used in minor, routine ahounts to finely

adjust viscosity, as is well known to the skilled man.

The summary of the desired properties is listed page 3 lines 15 ff of the

above-mentioned EP to CHRYSO.

In the present application, the main technical problem to solve is to avoid the
need for any chemical “treatment” that is to avoid the need for a treatment

with a superplastifier as disclosed in unpublished EPA 10 008 803.8.

FILLERS : Much more importantly, It is also known to add filler(s) in cement,
hydraulic binders, cementitious or concrete or mortars compositions or

“systems” (for simplicity, “cements”)

The purpose of adding such filler(s) is to fill the voids between particles, to

reduce the overall costs, and to greatly improve a property called
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“consistency” (consistency being the capacity or ability for the considered
systems to easily flow or “self-level”, or not) and a property called
“compacity” (that is the percentage of dry material in the final composition

(the higher the percentage, the better the compacity)).

- carbonate - based filler(s) : the usable filler(s) is/are defined
as “carbonate - based filler(s)” (or equivalently “calcium carbonate based
fillers”) that is, in the specification and claims, fillers that contain(s) only
calcium carbonate(s) (possibly of various origins, such as various natural rocks
(GCCs) or various PCCs ) (which means with no other filler of a different
type, such as kaolin, bentonite, etc.) known to the skilled man, and is/are
preferably provided (when the filler(s) is/are or contain(s) GCC(s)) by a
carbonated rock or more generally mineral material(s) comprising at least 50 -
65 % by weight (dry) of CaCO;, preferably more than 80 %, still more

preferably more than 90 %;
Those filler(s)s are selected among:

- natural calcium carbonate(s) or ground calcium carbonate(s) (GCC(s)) such
as, non limitatively, GCC from marble, chalk, calcite, or from other natural
and well-known forms of natural calcium carbonates which much preferably

meet the above % criteria while they may somewhat deviate if not

detrimental;
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- PCC(s) which is a fine to ultrafine precipitated calcium carbonate, and
exists under various well-known forms, depending on the well-known

precipitation/preparation process.

- or a mixture of said CaCO; - containing rocks or mineral materials with

each other as well as blends or mixtures of GCC(s) and PCC(s).

The GCC / PCC ratio can be chosen from 0 - 100 to 100 - 0 % by dry weight,

preferably from 30 - 70 to 70 /30 % by dry weight.

Usually a “filler” has the following properties:

- Purity (methylene blue test) is lower than 10 g/ kg , preferably below 3

-5 g/kg, preferably below 1 - 1,5 g , with a most interesting value at 1.2

g/kg.

- Mean diameter or ds is about in the range of 1 - 3 to 30 - 50
micrometres measured by using the Malvern 2000 PSD

equipment/methodology, or Sedigraph.

As will be seen below, the d50 range of 1 -5 - 6 microns corresponds, for the
fillers featuring a Blaine surface above about 1000 m2/kg, (or an equivalent high
Specific surface such as BET((specific surface area measured using nitrogen

and BET method according to 1SO 9277)) to ultrafine fillers (UFs); d50. above 6
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microns is the domain of coarser or coarse fillers, hereafter “fillers” . In this

[

application, when ultrafine fillers are considered, the wording ‘“ultrafine “ or

“ultrafine fillers” or “UF” will be used.

In this invention “filler(s)” means coarse “calcium carbonate based filler(s)’
which have been precisely defined hereabove, that is fillers containing under
any known form (namely GCCs and/or PCCs), only CaCOs; particulate material,
plus optionally some other inert filler particles or fibrous material such as hemp
etc.... We point out here that in this application, “fillers” means “d50 above 6
microns” that is coarse fillers. When to the contrary ultrafine filler(s) are used

in the present invention, the wording “UF(s)” or “ultrafine” is used.

It was not disclosed in the above quoted EPA to treat such a coarse “filler” with
at least one ultrafine filler (hereafter “UF”) since there existed a strong prejudice
against mixing a coarse filler with an UF. Actually, the then predictable result of
such a blend would have been an unworkable mix of coarse and ultrafine
particles that could lead only to some undefined “mud” instead of a workable

slurry.

Actually the expected difficulties have been encountered but overcome by

further R&D work and treatment with at least on UF filler.
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- Blaine surface, which is a characteristic feature of any filler, as is well-
known, is in the domain of 180 - 2000 m? / kg, preferably of 300 to 800 m?/

kg, as measured under an EU Standard (European standard EN 196 - 6).

As. discussed above, UFs have a Blaine surface above about 1000 m2/Kg or

above about 1500 m2/kg , in addition to a d50 below 5 - 6 microns.

It may happens that the Blaine surface could not be measured; in such a case,

onhe uses the standardized BET surface.

As is known, a “cement” (in the above mentioned wide sense) composition

or “system” is mainly made of:

Cement (or cementitious composition or hydraulic binder)

+ mixing water (or mixing aqueous composition allowing setting but not

interfering with the system)
+ (usually inert) particulate and/or fibrous filler(s)

+ inert agglomerate(s) as the case may be such as optionally sand + optionally

inert gravel
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+ optionally well known “adjustment” additives not to be mentioned in detail
nor in full in the present application, such as above mentioned fluidifier(s),

setting accelerators, setting retarders, air entrainment agents, etc...)

+ miscellaneous “routine” additives aimed at matching the precise need of

the end-user.

Aggregates such as sand, inert gravel or “all - in” aggregates are known

materials so commonly used that no description is needed here.

Just to be fully understood, and as discussed above, the invention relates also
equivalently (under the generic term “cement” for simplicity) to mortars
compos}itions or “systems” (like above including an aggregate like sand but no
gravel) and concrete compositions (same as above but containing gravel and

sand).

“Mainly” means here that the system may contain some impurities or traces
of additives or adjuvants, not to be mentioned in the present application,

such as air entrainment agents, accelerators, retarders, etc.

“Mixing water” (or “water”) will mean in this patent application plain mix
water or aqueous mixing compositions, that is mainly water plus usual

additives, allowing the normal setting of the “cement” compositions, without
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interfering with the other properties of the overall composition, or only, via

the additives, to improve some usual properties.

“Adjustments additives” : this covers additives or adjuvants and similar
routine component which are known to the skilled man, whose use, dosage,
function etc.... are known to the skilled man, and which are routinely used to
“finely tune” or “adjust” certain desired properties such as setting time,

rheology, namely fluidifiers, etc...., to match the precisely defined final use.
As to the setting time the skilled man may refer to the DIN Standard EN 196-3 .

“inert” (or “not interfering with the process”) shall mean In this whole
application and claims, a material which has no noticeable (or negligible)
impact or interfere‘nce with the process of the invention and the.obtained
compositions, properties, products and applications. Given the involved

ingredients, this will be easily appreciated by any skilled man.

DRY, PLASTIC or FLUID systems:

It is also known that cement / hydraulic binders / cementitious compositions,
cements, mortars and concrete compositions (for simplicity, “cements”) can

be basically sorted out into:
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- DRY systems (poor quality or “low”) (casting is performed with high

vibration and energy).
- PLASTIC systems (medium quality) ( medium vibration and energy).
(The two above categories may also be named “standard”)

- FLUID systems (High performance or “HP”) (low vibration and low

energy).
Self-leveling test:

A very simple test is routinely used to classify the systems, using a “mini céne

a chape” known as “self-levelling test” or “screed flow cone test”.

The test is well known and is conducted as follows, according to the
recognized Standard EN 196 - 1; the said standard defines accurately the

mixer or kneading (also malaxing) device to be used, the speed of rotation,

~and each and every such data useful for reproducing the test. Therefore, no

more explanations or definitions are needed here for the sake of clarity or

reproducibility. The test is described herebelow.

Basically, a cement or mortar or concrete “system” is prepared by mixing the

above ingredients according to usual practice, recalled here-below in more
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detail though the process conditions are well known, then is poured in
accordance with the above Standard conditions, into an inverted cone which
is perforated at its bottom (dimensions are also given by the said Standard as

well as each and every useful data of the test).

The cement or mortar or concrete system therefore flows into and out of the
said cone, namely through its bottom aperture, and falls onto an horizontal

plate to form a “chape” (“screed”).

It there forms a “galette” or improperly “cone” (since the “cone” is rather
the device) also known as “dry to plastic form” or “cone spread” (that is,
actually, the result of the spreading and levelling of the volume of cement
composition poured from the test cone onto the receiving: surface: obviously,
the diameter will be a function of such parameters as fluidity, more generally
rheology, etc... as known) whose diameter is measured, and aspect visually
inspected for example for stickiness and “thickness”, the latter property

reflecting a “slow” or “viscous” mix, that is, if “thick”, hard to handle.
The larger the diameter, the more “flowable” the system.

For a given high consistency, as targeted by the invention, this is the major
test, since high consistency (or highly concentrated) CaCO3 slurries are often

less flowable than low consistency compositions for obvious reasons.
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Given the quality of the initial filler to be used in the concrete system,
namely its place of productidn, morphology etc. the resulting “cone” or
“galette” will vary in diameter, this indicating a variation in flowability.
Attention has also to be paid to the “cone” used (size etc...) , which plays a
role in the obtained diameter. All this is abundantly known to the skilled man

and defined by the Standards.
As an example,

- a GCC which is known to use no or almosf no mixing water, and shows
such valuable properties, will lead to a very fluid, non sticky cement or
concrete composition. Such a composition will be fully usable for “technical”
(that is, “high performance” or “HP”) concrete compositions, called

“FLUID” above.

If to the contrary, the selected filler namely GCC filler is known to
absorb or uses a noticeable amount of water, or contains some impurities,
etc. the resulting composition will be less fluid and become to be somewhat
sticky. The end user will be forced inter alia to‘either add a corrective
“adjustment” adjuvant (with an associated extra cost and an associated risk
of secondary effect of the composition as a whole) and / or add extra water

(thus being detrimental to consistency and inducing associated risks). Those
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compositions will be used for medium quality compositions, called “PLASTIC”

hereabove.

At the other end of the ladder, using a filler namely a GCC of poor
quality will lead to a composition which will exit the mixer under the form of
sticky granulates. Those will be used only for DRY concrete compositions, NOT

part of the invention.

The same is valid mutatis mutandis when using a PCC or a GCC/ PCC

blend.

The test will be absolutely sufficient for a skilled man to rate the starting GCC

and / or PCC (s), as well as the final composition.

In order to provide the skilled man with useful guidelines and information
about the meaning of “low”, “medium” or “HP” filler, we attach the TABLE
A where ten fillers A to K of various origin and morphology (as indicated for
characterization by the skilled man) have been tested for various properties
and qﬁalities, or drawbacks, with the classification “low” “medium” or

“HP” being added on each line.
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We also attach the TABLE A BIS which defines the time ranges a mixture is
considered low medium or HP and the corresponding times for the V-funnel

test.

This TABLE A BIS shows the ranges which define the low medium and High
performance mixtures. Due to the ranges 30-120 sec, 10-30 second and <10
second the skilled person easily can recognize in which part of the ranges his

mixture is i.e. in- or out-side and how to adapt accordingly.

The contributions of the microfiller to the rheological properties of the mortars
were measured by slump flow with a mini cone and flow time through a V-
Funnel. Table A BIS shows the microfiller performance evaluations for concrete.

There in the Experimental methods * the LG16 test is described as well as the

Slump flow and flow time, and the geometry of V-Funnel.

it is referred in th.e pi'esent application to standard NF EN-934-2 which defines
the role of adjuvants. Reference should be made also to standard NF EN 206-1
which among other refers also to the 28d compression resistance and to EN
197-1:2000 defining “aluminosiliceous” materials in sections 5.2.3. and 5.2.7, as

well as standard EN 18-508 definition of “UF” in 4.3.2. |



WO 2013/128271

18

PCT/IB2013/000346

Characterization of “low”, ‘medium’, “HP" fillers and their aspect
‘ Blue
Treatment . )
. geological .| (Methyle . |visual

égggt designation (age) |1YP® | 450 Blainel o Biie | (39) | Q) | EBvaluation) oy ation

: Test) :

white chalk facies '~ .| plastic slow, very
A (90 Mi) chak | 1,0 >1400, 2,0 aspect 220 lqw thick
B ‘(’g(‘)'tlfm‘);ha'k facies | chalk | 2,2|.1120| 27 | 280 | 340 | medium |thick
c z‘ﬁ’g”“‘/?i')‘ facies | calcite [ 3,1 [ 1171 03 | 200 | 290 low  |slow, thick

bioclastic facies o . plastic o .
D (160Mi) calcite | 6,0 | 720 1,0 aspect 338 medium |plastic
E E‘ﬁgﬁ;‘ facies | calcite | 6,5 | 395 | 03 | 460 | 475 HP  |fluid

upper jurassic - , dry o
G (130 Mi) marble (17,0 363 0,3 aspect 365 .medium §Ipw, heawy .
H a%p;%ras‘s“’ marble [13.4| 385 | 03 | 337 | 413 | low [slow, viscous
| H+ 5%B X | X x| X 190 | 390 | medium |slow, viscous
J H+ 15%B X | x| X X | 427 | 436 HP  |fuid
K H + 20%B X | X | X X 340 | 410 | medium {fluid, thick

TABLE A
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One uses 3g or respectfully 4 g of routine fluidifier Premia 196™

commercialised by the Firm CHRYSO™, and which is a commercial product at a

| concentration of 25.3 % by weight (dry extract measured along the Standard

EN 480 - 8), by DRY weight of cement.

- “Low” correspondS'to a very podr system. alsovcall‘ed above: “dry”,  HP

corresponds to a “fluid” (very good) product, also called "HP” “high

performance” or “technical”, and “medium” is an intermediate or

“plastic” product .

Low and medium products need to be upgraded to HP so as to meet the

recent requirerh_ents of the end user. This is the 'mai:n objective of the

.invention,

Another objective, which is a strong techhical problem, is to upgrade the

fillers(s) without using any chemical treating agent. o

In ,th‘e§$éid Table A; “+15% B “ e\‘/:idently. means an additioh of 15 % of |
‘the produCt‘_B,: to form a blend or mix, the % being in DRY WEIGHT / DRY MIX

WEIGHT..
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. Equally, columns “3 g” and “ 4 g” means that Jor respectfully 4 g of the .
said CHRYSO flu1d1f1er have been added by DRY" welght of the cement

 component alone.
“Mi” means ‘-‘million years” (dating of the rock)
'_ - “Blue” r"neans . “methylene blue test” (purity test)

-This introduction of this application clearly pOints_ou.t.to the need for

improved cement or mortar or concrete systems Or compositions_ having a -

_ lmproved compac1ty (%. of dry materlal the h1ghest posmble), an 1mproved

flowabmty (that is forming a non sticky “galette “cone” of large dlameter'

in the above descnbed test, the larger the drameter the better flowability),
“and’ globally speakmg a deflmtely 1mproved “workablllty” (workablllty bemg

'the ability of the cement or concrete composmon to be prepared processed

handled and used to form a hlgh performance or “techmcal” concrete) and a

' far better “regulanty” in the final product propertles espec1ally at the end

use_r level.~

- Clearly, some ‘of those desired properties are an:tagonistic, and for example
~one should expect a high' % dry material to perform. poorly in a flowability

test.
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TECHNICAL PROBLEM(S) TO BE SOLVED

. The main purpose of this invention is to build a process aimed at providing

improved, “High performance”, “HP”, or “FLUID”, or “technical” cement

or mortars or concrete systems or compositions (hereafter for simplicity

: v“cement:s"’: or “cements sy.stemS”:or. “cement co:mposi:tio.ns”): h'a:\)ing an
| imp‘rol/ed ;Ompacity .(per_ce.nta.ge' of,'dry ~m_aterial_, th'e vnighest' possible), an
' E;improl_/ed floWabilit:y (that is forming a non sticky (more generally, shlowin'g a
‘good to_excellent performance in the above“‘visdal lnspection” of Table A)-

" “galette” or “cone” of large diameter in the above described test, the larger

the diameter, the better flowab1l1ty) and globally speakmg a deﬁmtely

improved “workablllty” (workablllty bemg the abrllty of the cement or

- concrete composition to be prepared, processed_, handle_d, and used to form a

high performance or “technical” cements, mortars or concrete compositions

or systems), the said “cements” using as

: 'filller(s-) low or medium (or standard) carbonate-basevd filler(é)

- upgraded to an HP or FLUID grade by treatment with at least one UF.

The specrﬁc techmcal problem solved by the present mventvon is to ‘avoid any

chemlcal “treatment” and to mstead prov1des an upgrade via a purely

“mineral solution”.
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‘The process will be conducted roUtinely in the presence of a small amount of a

fluidifier, between 3 and 4 g of fluidifier, such as 3.4 - 3.7 g, ’preferably 3.5g

by dry weight /total weight of the cement composition.

ln the setf levelting test, a cone d_iam'eter of mintmum 350 - 380 - 420 mm ,

and preferably 420 mm or most preferably > 420 mm, is targeted

(COMBINED with a prOper visual :evalu,ati'on that is not._sticky etc.... see Table A -

f'above):j' in the .“visual_:inspectibn” the’ aspect of the “galette” or “cone
s,pread”'must have a reasonably fast_ flow rate, not be stioky_or pasty or dry,

. release as less water as possible, and not be outgassing. It is important} to

note the products MUST meet those TWO criterias to match the recent

requirement’s by end-users.

B In some cases, one can accept a cone diameter near to the 300 - 350 mm

‘range, lf the filler is partlcularly “dlfflcult” to upgrade and if thlS allows a

purely mmeral solution to be \mplemented The sktlled man knows how to

de51gn such compromlses.

Another property, Wthh does not ex1sts in the prlor art whlle the industry is .

strongly demandmg it, is “regularlty” of the properties of the flnal systems.
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It has been surprisingly found according to this invention, that that set of

objectives can be reached by treating the  “low/medium/standard”
car_bonatefbaséd fillef(s) in the specific “purely mineral” manner as

disclosed below, with a very impressive technical effect.

BRIEF SUMMARY OF THE INVENTION

The invention resides first in a

PROCESS for: the prebafation of the above defined HP “cement” or -
“f'mortar”i' or: "_‘conc.rete‘-”" cdm_poéifion’s_ or syst.er:ns, (for simplicity
hereafter »"‘,cefnent‘:’;’ :compositidns or systems or even “cements”), of a
general k}nown'itype_ as ’.defined'hereabo.v'e cont‘éining at least one
coar’sé carbonate-based fil_l‘er,':as d_efihéd h_éreébove, characterized _in '
.that- it ébmprisés: at. leaéf one stép whefé the s.éitdcoarsé carbonétef
based '.fillér(.s‘)..i_s/ére treated with a.\n‘ efficient treating amount of: at
least"‘one tréating agént consisting Qf ,or comprising, ;uitrafine filler(s)

~ particles or “UF (s):’}".

The said treatment step may be associated in a known manner with some

additions of routine, inert additives as is known in the art.
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"It can be routinely performed in the presence of a “bottom-.ténk” fluidifier.

The tr'eatment step with an UF may be fractionated, though it is preferable (for
practical reasons, nature of the avallable equtpment on site etc .) that they are |

not. Please see the details below

“Ultrafines filler(s) .particles” or more simply “ultrafines” or still more

simply “UFs” which can be used in the present invention can be defined by

a.d50 from about 1 micron to about 5 or 6 microns, preferably from 1
to 3 microns, and still better of about 2 - 3 microns, usually <5

microns.
- and

a high specific surface ', usually defined aS BLAINE_ > 1fb00 m2/kg

pref. > 1500 m2/kg , pref; up to 2000 m2/g.

Reference can be taken as to CaCOB ad.dltlves (“addmons calcalres ) to

a cement from NF P 18 508 (2012 01) , see 4 3 1 (Blame) (NF EN 196- ‘

| .6)and 4.3.2 Wthh defines the “Highly Fme” additives as havmg namely
| .a d50 < 5 microns; which also refers to the “bleu de méthyléne” test

(NF EN 13639)(4.2.6) and other interesting definitions.
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Quite répresentative‘ examples of such useful UFs are :

 silica fumes ( d50 = about 1 — 2 microns),

- such as Condensil S 95 D d50 = 1.2 microns, Blaine > 1500 m2/kg

BET = 16 m2/g

- ‘metakaolin (that is calcined kaolins; d50 = about 3 to 5 — 6 microns) such

as Premix MK™ - d50 =3 microns, . Blaine = 3.8 m2/g -

. chalks of d50 = about 1 to 5 microns d50,

- calcites of about 1 micfbn d50,

- Millicaro™ OG white limestone Orgon, France, (about 3 microns d50),

- marbles of about 1 to 5 — 6 microns d50,

- Durcal™.1 or 2 white marble from Salses, Fran'ce‘ (d50: 1 resp:. 2

microns),

“'Etiquette-violette"’ ( “EV")  m"icroc'ry‘stalline Champagne Whiting from

- Omey, Franc;e_'(about 2.4 fnichn d50),

 Ultrafine siliceous product (Sifraco™ €800 d50 : 1.86. — 2.4 micron

BET = 2.7 m2/g)

- | PCCs (precipitated calcium carbonates) such as of d50 = 1.52 micron
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- . Modified calcium carbonate (MCC). (such aé of d50 = 2.29 um) which is

disclosed in US 6,666,953 .

When Blaine surface is not indicated in the present application, this only means

_that the standardized. test is not adapted to the fineness of the considered
' prqduct and/or to its morphology as is known to the skilled man.

Those products however meet the Blaine surface criteria or very high specific

" surface as reminded above.

- Preferred UFs to be used in the present invention are : EV™ siliéa fume SF, ,

metakaolin MK, DURCAL™1 or 2 and their mixtures.

Mo:dified calcium c'a_rbonate_s:' (MCC) and PCC can also be Uséd as 'U'F(s) as

indipated above.

'For completeness, one can say that when the d50 is above 6 one starts to

regard the products as “fillers” not “UFs” any longer as already mentioned

- above.

The “low — medium fillers” which are used in the invention are coarse

calcium carbonate(s) based filler(s), namely calcium carbonates of various

'Aorigin such as marbles etc... and their blends, see the above-deﬁnitio'h, and
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can be optionally mixed with “non interfering” fillers, and with ‘_‘non-interferir\g”

routine, inert, “adjustment” additives. |

E\/idently,_ some HP fillers can be also upgraded with the present invention,

. though they are already HP fillers.

‘The said “treatment” of the filler(s) per.ticles with the UF particles as mentioned

above is peh‘ormedi by a rhere mixihg or blending .

Itis qurte surpnsmg to notrce that this mixing of coarse partlcles of flllers with UF

- particles Ieads.to a workable product such as a cement composmon or slurry
The general knowledge of th_e skilled man was that such a mix would lead toa
~mud-like, pasty, etc.... mixture, that is_a definitely 'UNwOr'kab|e and UNusable

slurry. One merit of the inventors is to have overcome that solid-prejudice.

o It is surprising to note that such a filling ("remp'lissement") of the voids

- between the coarser or coarse carbonate-based (Iow or medrum) fillers particles

with the ultrafme partrcles of the UF(s) mstead of producmg as expected a solid

- and strong mass of partrcles (due to the reductlon of the mterpartrcles vords and

therefore the ° compactrng of the whole mass) produces to the contrary an

Unblockmg effect and an upgrade effect from low/medrum(standard) to

:HP/t,ech;mcaI/ﬂuld fillers.
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*  As mentioned above, .the second prejudice which the invention

ove-rcome‘s is that, when mix water is added, the said bt_end of low/medium

filers with UF(s) does not produce as expected a mud or pasty cement
compositiori that would be Unworkable, but to the contrary a workable, non

pasty, non sticky, cement composition with a large “galette" diameter in the

“cone test” or “self-levelling test”.

« It is probab'ly because one expected that the voids to be filled with UFs

would create a solid and strong mass of compacted particles that one beheved

that no dlspersmn would be possnble SO. that when adding mix water a mud or

pasty product would have to be expected. So the two prejudlces overcome by

the present invention were actually interconnected with each other for a skilled

‘man, therefore creating a very solid (because Very coherent) prejudice.

Non limitative but appropriate of loyv/ medium carbonate)based fillers are:

Betocarb ™ EC or SL d50 = 9, resp. 7-microns  Blaine = 690, resp. 462

m2/g

:Omyacarb’“10 PB or ES ongm Mextco d50 = about 1'0'8 resp. 10.4 ;

Blaine = 361 m2/g d50 13. 8resp Blaine 473 m2/g ds0 =10.4
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‘Betocarb™ SL - from Salses, France - d50 = 18 microns Blaine = 365 _

m2 /g

The' said “treatment.” of the low/‘medium(standard) filler(s) particles with the

' VIUF( ) partlcles as ment1oned above is- performed by a mere mlxmg or blending

or kneadmg

It is quite surprising to notice that this mixing of coarse particles of fillers |

w1th UF part1cles leads to a “workable” product such as a cement composrtlon ‘

.or slurry The general knowledge of the skilled man was that such a mix *
“would lead to a mud-like, pasty, etc... mlxture that is a deflmtely;
UNworkable and UNusable slurry One merit of the lnventors s to have ,

overcome that sol1d pre]udlce

Actuallg/, the Appl-icant' (withou:t‘ wishing to be'tl_'ed by a theory) is of the -

~ ‘opinion that such a mix triggers an “ UNblocking” of the filler(s) system of

particles or gralns what in turn first “tnggers” then promotes the moblllty

freedom of the particles w1th respect to each other

This is NOT a fluidification process: this is a “trigger action” leading to an

UNblockingprocess or sudden removal of interparticles interference/friction
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without which the rest of the prdperties canndt be reached and especially not

the required fluidity.

This sudden removal of the “blocking” can ‘also be linked to a concept of

“filling” the “interparticl_es spaces” with: UF particles, though this is again a

non limiting theory.’

~ As to the treating UFs they are as-described -above-and may also contain non-

interfering amounts of “inert” fillers”.

In the above, “interparticles” has to be understood as globallyall the kinds
of particles present in the "‘cement” syst'em' 1t can be mamly hydraulic

binder and filler (coakse and UF) partlcles in case of a cement composmon,

or the same plus sand in case of a mortar or the same ptus sand and gravel'

(or any sort of know -“aggregates ) 1n the case of a concrete.

It is belleved that thlS so “trlggered” “Unblocklng function is one of the very

o key parameters allowmg to appreciate the appropnate “treatment” .

This UNblockmg effect can ev1dently be checked and apprec1ated by any

skllled man from the routme self levellmg or “cone test

'PROCESS OPTIONS
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1 According to the best mode of the invention, as defined to date, the

‘said low/ medium/standard'carbonatefbased filler(s) is/are efficiently treated :

with UF(s) before bemg 1ntroduced in the kneading or mlxmg device (“pre-

- _treatment” also named “imtial”), such as in an OUtSlde mixing. Laboratory

equipment; ‘in the industrial scale, such a pre-treatment can be performed in
an,ind'u:strial device such as the Lb‘dig_‘e- mixer or any other industrial kneading

or mixing equipment known to the art_._ .

2 According to a less preferred embodlment the said filler(s) is / are
- treated w1th UFs after havmg being 1ntroduced in the kneadmg or mixmg ,

_:dev1ce (“1n51de-treatment”) In such a case the said filler(s) is / are'

effICiently treated w1th the eff1c1ent treatlng amount of the treating UFs '

~ being introduced in the kneading or m_lxmg device either svmultaneously or in
a manner such that the filler(s) and: the efficient amount of. the tre’ating UF(s) 3

are introduced separately BUT at a very close location and time.

3 According to another embodiment the said filler( s) is / are efficiently
-treated With the eff1c1ent treatmg amount of UF(s) partially before being
3 introduced in the kneadmg or~mixmg dev1ce (“partial pre-treatment”) (such

__:as ‘in a well known Lodige equ1pment) and partially after havmg beeni

mtroduced in the pre-treated state in the said mixmg or kneading device, the
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total of the two partial treatments being “efficient” in terms of treatment,

‘with the second part or amount of the treating UF(s) being introduced in the

kneading or mixing device either simultaneously with the pre-treéted fillers or

in a manner such that the pretreated filler(s) and the second part of the

treating UF(s) are introduced separat'ély BUT at a very close location and time

‘When the filler(s) is / are to b_é treated (with the UF(s)) at least partially

inside the kneading or mixing device, the skilled man will understand that a

' correspdnding amount or proportion of treating UF(s) has to be added directly

into the said kneading or mtixingk device or in admixture with the considered
filler just before the introduction in the kneading or mixing device, in the

latter case, for'examplé, this i‘ntrod‘u;c:t'ion is:pérformed on the weighting

déyzice (‘;balance”) Which is. provjdéd jusf before the powder;éd proddcts are
~introduced into the kneading or mixing device. “Just before” will be easily

'understodd'as a place and time where the fi[ler(s) and UFs cannot or have no

time to be mixed together, .what would . induce thé beginning -of the -

'ﬁtreatme:'nt. A good example is the “balance” where the two powders are

placed togéther then almost immediately introduced, with no - previous

kneading or mixing, into the kneading or mixing device used to prepare the

. complete “cement” composition.
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It is much preferred that the point and time of introduction of the : said

proportion of treating UF(s). be as close as'possible to the point and time of

introduction of the partially treated filler(s); so as not to be diluted in the

: J‘pre-existing products already present in the mixing or kneading device (such

as sand, gravel, mix water, optlonally routlne addmves, so that the treatlng

UF(s ) be fully avallable for the flller(s)

This is also true in relation with the option “inside treatment”.

- In both optlons actually, if the filler is added at.a location and at a time too

far form the locatlon and time of the treatmg UFs, whatever the order of .
introduction, one could shift to a treatment which would be too late: this
would actually make p0551ble for the treatlng UFs to: be “consumed” by other ’_

mgred]ents .before the filler is mtr'oduced or, in the case-of a flller

_mtroduced flrst lead to a late treatment that lS the “post - aJout” mode'

| (_“p_ost-addttlon of the treatmg UF(s) a certam tlme after the filler has been

introduced; one can see that the results of that mode are'far lower than with

a pre-treatment, a mixed treatment or an inside :treatment according to the

invention.

-~ Any post ajout has to be avoided'.i
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"‘Efficient” : In the above Process, the term “efficient” means that the

treatment leads to a workable cement composition, according to the self-
levelling test ot “cone” test, as ‘shown in Table A above, that is leads to a
wide diameter of the “gelette” AND to a fluid, non sticky, not thick', not
“slow” product as could be seen by “visual inspection” , that is matches the
TWO crlterlas requ1red to reach the quallflcatlon as HP or FLUID or TECHNICAL '

cement (ln the wide sense defined: above) composition or system.

As _discussed above, it will be pure.routine for a skt'lled man to perform a few

self levelling tests, which are perfectly known to him a require no costly or

voluminous equrpment and no “daunting task”, so as to adapt the
“eff:c:ent” dosage of the treatmg UFs) Vs. the flller(s) and / or to define

the moment the treatment can be stopped

As mentloned before, it is possrble and even preferable to treat only ONE
“low” or “medlum” filler with ONE UF to lead to an HP or FLUID or TECHNICAL'

Filler system (Filler + UF) (and to a correspondlng HP “cement” composm_on)

or to treat several low or medium fillers with one or more UF(s), this '

depending on the produets avéila'ble on site,

- It will be much simpler-to treat ONE filler with ONE UF, since the relative

proportions will be much easier to define by the self levelling cone.

The invention also covers such a
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- A | pre - blend of coarse (or optionally 'HP) “calcium carbonate
— based filler” pre-blended with at least an. UF as a new industrial product
(as mentloned above such a blend of coarse and UF fillers was not -

,supposed to be pOSSIble and was expected to lead to a mud like product
when mixed with aqueous mlxrn_g ﬂUId Sle that it is novel and surprising to
design such a pre-blend, _knowing_ that such' a mix would be thereafter

impossible to segzrega:te again)
- B : _ the aqueous composrtlons obtalned by lean the above

blend (A) of coarse ﬁller(s) with UF(s) wrth an aqueous system such as mix

water, aqueous mix fluid, -as a new lndustrlal product

- A, or B being able to be delivered'to the end user that way, optionally after
any treatment allowing to ease the transportation and / or addition of routine,

ir\ertE additives. '

It |s known in Laboratory trrals and due to the small volumes or loads rnvolved

“to sometlmes frrst place’ some ‘small amount of “flurduf ers in the bottom of the

laborato_ry mixing device: some of those ﬂundlfrers may be superplastlflers many
are not.. However even when some small amounts of superplastlﬁers -
“flurdlf iers” are’ present they cannot rnterfere with the fillers pre-blend . They

merely act as fluidifiers, so that they interact mainly with the other first
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constituents of the load, such: as sand; gravel; mix water etc., which are

malaxed together, alone, for a given period of time, so as to conveniently

~ fluidize the particles or aggregates in the suspension;‘ in this operation, they are

“fixed” or “consumed” by the's_aid aggregates particles that precisely need to be

fluidized. If they were not, there would be no fluidification. Therefore, they are

‘ -'then no Ionger available for the fillerS' even if, to be absolutely complete, we -

assume for. a second that some (mandatorlly very small amount ) such fluudmer

were qunte partially and quite margmally available, it could only quite marginally

_ vlnterfere with the fillers pre-blend,

No ‘orior art ever reported any improuement or upgrading which might '.have a
i relation vwithz the.fluidiZers (many:of ﬂ_uidizers being addit.iOnall‘y_ just plastifiers,
not}super‘p'lastifierS); no doubt that, especially in an R&D Laboratory-, if such.an
}»upgradi:ng had ‘been'noticed it would have been reported.. ThlS IS snmply

because the ‘trigger” effect for unb|ock|ng never occurred

In the industrial scale one most generally uses NO fluudmers or in some

exceptlonal cases in mlnute amounts and |n order to “ﬂwdlze the mix: there

again, the ﬂUldlerl'S are used to fluidify _sand. gravel, etc. and are not available

'fo,r the fillers, and t_herefore can in jno way in'terac»t in the “unblocking” of the

| system, the essential part of the invention.'
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As indicated hereabove, the said low or "medivum.ﬁller(s) are made of calcium
carbonate(s) or blends thereof, that is mainly GCCs or PCCs or blends of GCCs

or blends of PCCs or blends of GCCs and PCCs.

As also mentioned the coarse fillers can be HP fillers, though generally such
_ HP ﬁllers do not need to be upgraded, except for specrﬂc purposes However,

this is a possrbrhty within the present lnventlon
The inventioné!éo covers the _seid

“_CEMEN_T COMPOSITIONS" (in the. wide sense defined above)
incorporating (A) or (B) above, and narnely -incerporating the said blend
of low or "medi.umr(or optionally HP) coerseﬂuer_(s) {reated with at least

one UF,
- and their USE‘in'any“‘cer'nent" industry;:

. and their use _to manufacture “CEMENT ELEMENTS or

PRODUCTS” SO obtamed from the said composmons

- and fhe USE of such Cement elements or Products in the
“‘cement” :industries.‘ |

" By “CEMENT ELEMENTS or PRODUCTS” it is meant in this whole apphcatron

each and any plece of bundlng or constructlon (or any plece or product for any |

other industrial purpose known to the skilled man, including off-shore
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~cementing, or oil wells cementing, using “cement” compositions), such as

blocks, forms, etc..., pre_pared from the said compositions.

'By “cement” industries we mean here any industry where the above products
. are known to receive a useful apphcatlon such as the buuldlng and constructlon _

'|ndustry, 0|If|eld or geothermal cementlng lndustry, and any such |ndustryv

ewdently kvnown to the skilled man.

- This will be detailed herébelow. |

' PRACTICAL DETAILS OF THE PROCESS

The general range.s. can b"e.d.efined as _follows:. S

0.5t0 25 (preferably 5to 15 % ) dry weight % of UF / total dry weight of

coarse :( “tow or medium” (standard) grade) (or op_tio'nally,HP)' carbonate- -

 based Filler(s) ) + UF(s)

' The: ratii will depend on the Fillér. and of the,:UF as se_l'e:ct'ed, and Eagain it will »

' be absolutely easy and p'ure: rqutihe for the 5ki‘lle“d fﬁan, ‘by‘ conducting a few -

self-levelling tests, to define the ratio corresponding to the requirements of

the end?user.
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We rernind here that:cone tests are-very simple to perforrn‘,. need |
_very little (and vte'll known) eq_uibment, and provide quick results’
both quantitative ( diameter) and “global” (visual ap'preciation: of
the flow speed, of .the: tackiness or not, of tne fluidity of not, of the

release-or not of water etc...).

Preferred UFs in that context w1ll be the EV (Etiquette violette ™ ), a

o srhcafume SF such as S 95 D or C 800 ora meta_kaolin ~such as Premtx MK.

. :By _decreasing- cost, the best choice will be EV, then silica fume, then

metakaotin;-

Many routlne fdelﬁers are known, -such as descrlbed for example in the

;CHRYSO patent EPO 663 892

Other produots have‘.been _successful_ly tested.as routine fluidifiers usable in the

- process of the invention 'to perform a s"urface treatn\ent of the carbonate' filler +
'UF pre- blend such as the CHRYSO products descnbed in.the above cited EP
patent such as CHRYSO PREMiA 196 T'V', whlch is reportedly a “modnfled :

: polycarboxylate" or NRG 100 from MappelT'V‘
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“ Some usual additives may be routinely added_such as air entrainment agents,

Setting_ retarders or accelerators etc. at a place which is known from the skilled -

man.

As to the “powdérs” that is the cement and the fillers , the cement can be added
first, then the filler, or the reverse, or they can be introduced together as a

premix. .

It is however preferred to rntroduce the: cement and the filler together as a

,premrx so as to better ensure that both powders will be homogeneously mixed

~ with and wet with the water.

The above are batch modes.

One can also think of continuous modes such as performing the addition in

oneE of th'e_'above-orders, for.example in a kneading or mixing device equipped

| with an endless screw (With a'dditions at various points along the length of the
equipment), possrbly with pre mlxes berng added at some point(s), or as

another example in a series of successive kneadlng or mrxrng devices, also with

the possrbrhty of addlng premlx(es) in one of the devrces

. Batch rnodes are Vp'referred and w_ilt be vreferred to here—bel_ow. ’

Routine tests can help the.skilled man to select the most appropriate, in view of

" the available equipment, of the: end user practice, and with the help of the

following Tables and Figures which are attached to this application.
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These ranges and ratii are supported by the following examples.

:Those examples are for 1llustrat10n purposes only and are non limitative and

non restrictive Of the mventron

Wlth their a551stance, and hlS common knowledge the skilled man will be able

" to elaborate other combmatrons of flllers and will be able to charactenze the

result very qu1ckly and very SImply by the cone test” :

‘In the following examples except if otherwise stated the cement brand is the

'standardrzed cement 42, 5 R Gaurain (CEM) havrng a water demand of

24.2%, and the sand is Standardlzed sand under Standard EN 196 - 1 (SAN)

EXAMPLES

o Example 1 see attached Table B‘__and at‘tached'FigUreEL_ |

15
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A B T [ E F G
. w | OM16+10% | OMI0+ 10% | -OMi0+10% | OMI0+20% | OM10+20% | OMI0+ 20%
Taal |} Product |~ OMi0alone "} Eiigette viol, Milicarb Ducal2 | Etiquette viol Milicarb Durcal 2
N° . Test 4g Test 4g Test 4g : Test 4g Test 4g Test 49 Test 49
mm mm mm . mm mm mm mm
: 438 - 421 310 467 462 415
239911 | OM10PB 2 34% 2% 5% 2% 41% 27%
V-Funnel (sec) .23 8 9 12 6 6 8
' '_ 353 " 381 353 429 a7 307
239912 | OM10ES 2% 48% 60% 48% - 80% 88% 29%
V-Funnel (sec) 31 12 1 12 8 7 14
BETOCARB 410 420 370 437 T a0 414
230903 17 g 275 - 49% 53% 35% - 59% 56% 49%
VFumel | (se0) 7 2 TS 13 7 10 10
TABLE B

the selected coarse (low): Flller is a calc1um carbonate Betocarb SL™

(marble type from Salses, France) d50 about 11 - 12 microns, or OmyacarbTM |

5 10 PBorES. (

marbles from Mexico ) _(.d50'= 10.4 -

and. resp. 10.8 microns);

the ultrafme treatmg UF is “Ethuette v10lette”TM (chalk type) ds50 =

2.4 mlcrons or M1lhcarbTM (calc1te type) d50

ds50 = 2 mlcrons

10 UF or

3. 2 microns

or Durcal 2 ™

dosages in UF are respectively of 10 % dry weight / TOTAL low filler +

20%
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- for ihformation, | 4g of fluidifier Chrysofluid. 'P'remi‘a 196 ™ were

routinely added in all tests.

Chrysofluid Premia 196 is a water-reducing agent , fluidifier, of the “modified

polycarboxylate type” (manufacturers’ ndt_ice)”.

' The cement composition: for laboratory testing is as be'l'_ow:;"
‘Water - .. 243g

Cement (CEM-1.425 Gaurain ™) ' 378g

Low Filler or Low filler treated with UF TOTAL 486 g

(486.g when no UF is used, or for example 436, 386 when treated with

Sand L o o 1350_g

_Chrysofluid Premia 196 ™ fluidifier ~ -~ . . 4g

This cement composition will be used in ALL the examples in the |
| pres'ént.applic:ation
" One can see that, Whe‘hv compafed to the Fi{lers with ‘0% of UF, .the_
diameter values at 10 % and respectively 20% of each of the UFs are

vastly increased.
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It-also comes from_the values that in-many cases EV provides: a superior
beneficial effect, see for example the evolution 438 (EV) - 421 (Millic_arb) |

310 (Durcal 2) at 10 % or respectively - 467 .4_62 415 -at 20 %.

‘However M1lllcarb can perform as well or even better than EV for certam
“Flllers, see 353 / 381 at 10 % or 429 / 447 at 20%, and also 410 / 420 at 10%

last line (but sam_e llgne EV becomes superior to Mllllcal‘b at 20% 437/ 430;

In all cases, Durcal 2 is the less efficient treatmg UF though qu1te acceptable

- values such as 411 or 415 can be reached at 20 % Durcal 2

One can alsb see that in ;o'n'e':case, first line o':f_theTable, 10 % Durcal 2, there

is a slight decrease in diameter (-5%).

This confirms that Durcal is the less efficient and that the best way to design

~ a treatment resides in performing the routine cone test as in Table B.

‘EkampleZ see attached Table C
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. Test with LAVIGNE marble
“The low filler is a marble Lavigne d50 13 microns.

The UF used to treat the above: filler is Etiquette violette EV  d50 = 2.4

microns

| If we.‘consider the lefthand column A R | Lav1gne Filler w1th no UF

o treatment) we can see that the diameter in the cone test is 413 mm .

Desplte the very good value of 413 mm for the diameter of the cone test, the |

slurry is flowing only slowly and is “dilating”; the overall result is therefore

'fvmmgated since the cone dlameter is excellent but the flow test could be

better. i

Another test has been performed (not shown in the Table) with 3g of fluidifier

instead of 4g: in that case, the mortar becomes “fluid” .

If we consider now the next column B to the right one"can_ s_ee that by

replacing 486 g of _l.avig_ne filler with 436 g of the same Lavigne filler but
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treated with 50 g of EV according to:the invention, .with 4 g of fluidifier

Chrysofluid Premia'.196 being presént as above, the cement composition

becomes fluid with a very high diameter of 440 mm. (with the only

disadvantage that it somewhat settles).

‘Here again, an é&jUstment of the fluidifier at 3g instead of 4g renders the

| mortar “fluid”. V

So, here again, the optimum is a treatment according to the invention with EV .

arid in the presence of between 3 avn_d 4.g of fluidifier, such as- 34 -3.7g,

preferably 3.5¢g."

This shows that the treatment with UFs according to the invention has a major

impact on the _cemént composition properties.

Test with MAFFONE Marble

The same results are obtained with another low filler of the marble type,

~ Maffone, next' fight columns C . and D with or without treatment with 50 g

EV.

Maffone is.a marble of d50 =“3.62 microns
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One can see that without the UF treatment according to the invention, the

result is a diameter of 410 mm (the requirement is usually > 350 - 380, pref.

> 420 and should be as hlgh as possible) and the flow is “still slower” (than

w1th Lav1gne Flller)

On' the contrary., With the treatment of the Maffone filler with 50 g EV

accordmg to the mventwon the dlameter becomes 440 mm (what is above _ |
420) AND the visual test reveals a “good spreadmg” and a “flu1d cement (or
mortar) composmon”, that is, BOTH criteria (dlameter and vrsual test) are

satlsfactorlly met.

- These results are partlcularly lmportant when one consrders that the
Lawgne frller and the Maffone frller are low flllers of marble type |
" which, when treated w1th a superplastrﬂer accordmg to EP .10 008

:803.8 filed on 24 Aug. 2010, prowde results which are very poor.

This shows that Maffone_' and Lavigne marble fillers are very difficult to use.

'and even very hard to upgrade from‘ “low” to “HP” s sur'pris'ing to note

: 'that the mere treatment w1th an UF filler, accordmg to the 1nvent\on,

Unblocks a Lavigne or Maffone cement system providing a fluid and nicely

flowing cement or mortar composmon.
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~ Example 3 Influence of the treét’ment of a low Filler with an UF on the

treatment with a superplastifier accordingto EP 10:008 803.8

5 SeeTableD and Figures 2 and 3..
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‘Betocarb SL is, when._ untreated, a low filler as defined a'bc')ve.

'As can be seen in Table D it provides already an excellent cone test diameter

when NOT treated 'w:ith an UF (but heving been treated with 0.10 % weight of

“a superplastifier - Product B describedin the above mentioned EPA, so as to

‘upgrade Betocarb SL from low to VH'P).

vFror_n the Table D it comes that when treated as in the above EPA (at the %

indicated in Table D) and additionally treated with 5‘, 10, or 15 % of resp.

‘EV (etiquette violette - violet lab'e'l) , SF(silica furne), or MK (metakaolin)

(a;l'l‘being UF asv described_above)' it is possible to either reduce the need' for

| the Suberplaﬁtifi:er (see for example the-test at 1‘O or 15 %. EV with Only a qoite “
‘minor decrease in dlameter) or to reach a very hlgh value in dlameter (436)
| _w1th 0.17 % MK (in such a case more superplastlﬁer is needed but there is an

:'important gam in dlameter that isin flow_and spreadmg mthe cone test).

.To be noted Table D corresponds to a process where a PRE-BLEND ( LOW

_Betocarb SL d50 =11 - 12 mlcrons + % UF ) is then treated ‘with the given % of

Superplastlazer Product B.
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- Fig. 2 éorresponds to the values in Table D andv Fig. 3 shows each point from |

the Table D defined by:
Diameter / %of superplastifier I added % of UF / nature of the UF

From namely Fig. 2 and 3 the skilled man will be able to elaborate the best

5. compoSitions and will able to .apprecia’t:ei the impéct of each of the three UFs

on the rheological behav:iof'_bf a cement containing an HP Filler treated with

various % of EV, SF or MK (and with a superplastifier as in the_abdve EPA).

Example 4 _Influence o_f a BLEND of two UFs on alow Filler

See Table E_and Fig. 4
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| ) It‘can be seen from the Table E and Fig. 4 that when one treats a Low Filler,

‘here Betocarb SL, with 011 % dry we_ight of Product B of the above EPA,

- according to the_sai‘d EPA, the diameter in the cone.test is - 425 mm. This
' ;'cor:resp.onds to a very efficlent 'upg::,ra,ding:fr:om: lovy .to HP; acc0rding to the'

above EPA.

The present test showsd that it is.poss‘ible: to alter this result by adding a blend

 of UFs.

It can be seen that when pre blendlng the LOW Betocarb SL with Mix 1 or Mix

2 then treatmg the pre- blend with the given % of Product B superplastlfler_

from the above: EPA, - MIX 2 (65 % EV / 35 % MK by dry welght) always :

_ leads to an mcrease need in Product B, up to a plateau at about 0.17 %

To the contrary, the same process, when performed with Mix 1 ( 65 % EV / 35

% SF by dry welght) leads to' an increase of the need in Product B wvth a

.maximum at 10 % Mix 1./ TOTAL Betocarb SL + Mix 1 by dry weight, then

' leads toa decrease One can see that the same level--of Product B ( 0.11% ) is

reached for about 17% of Mix 1, then the need in Product B decreases to 10 %

at20%Mix1.
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- The Applicant is of the opinion that the two curves will follow the same shape

and tendency shortly above 20 % but will thereafter lead to an renewed

increase in the demand for Product B (m order to mamtarn the result of > 420

- mm in diameter), the mcrease bemg due to the very hfgh BET surface of the

UFs namely EV llkely to provoke a new “blockmg” of the system of particles,

Awhlch could be Unblocked only w1th a hlgher amount of Product B. Therefore,

a process as above where from 17-18 % to 25 % of MIX 1, “with an optlmum

»around 20 - 23 % , 20 % being the preferred value ,is used allows to

SIgmflcantly reduce the demand _m Product B.

;Th‘fs test also shows that one can use mixes:of UFs to treat a LOW Filler (such

as the untreated Betocarb‘SL‘). without blocking the s.ystem' of pa‘rtic'les,

provided the % of Mix be between 15 - 17 and 23 25 % and provrded a blend

of EV + SF is preferred rather than usmg a mix contalmng MK,

This test _also serves the purpose to providing the'skilled man with additional

‘information about the behavior and impact of various UFs and two UF mixes

on a coarser and “low” system of filler particles, so that the skilled man can

‘.sti'll more easily elaborate his own combinatio_ns 'of .Fill‘er(s) andl UF(s). .

Example 5 _Influence of a PCC and a Modified GCC as UFs

See Table F
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. Feed i Addition of Resuits
Trial Addition of PCC t
) Product MCC for Pr_emia 106 Notes V-Funnel
N = (sec)
% % mm
Specimen Betocarb HP-OG 0 0 473 reference @
B2 Omyacarb 10 - PB 0 0 448 ok 23
B3 Omyacarb 10 - PB 10 0 435 ok 25
B4 Omyacarb 10 - PB 20 -0 385 comect 28
B5 | Omyacab10-PB 0 10 0 " asﬁ’(‘:‘i’n?gp oot >120
B6 Omyacarb 10 - PB 0 20 0 ;‘f’;"fff >120
B7 Omyacarb 10 - ES 0 0 453 ok 31
B8 Omyacarb 10 - ES 10 0 . 435 ok 34
B9 Omyacarb 10 - ES 20 0 305 correct 38
B10 Omyacarb 10 - ES 0 10 0 W;‘}',afd >120
B11 Omyacarb 10 - ES 0 20 0 (Vj";"fff 120

TABLEF

5 In this example, the UF which is used in the process of the invention is either:

- a PCC (precipitated calcium carbonate) d50= 1.52 micron
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- or MCC: .d50=2.29 microns

One adds routinely 4 g of Chryso Premia 196 fluidifier in the'composition.

_As a reference, the LOW filler (d50 =7 micrbns Blame surface 462 mZ/g) |
| is BETOCARB HP ™ OG from Orgon France, is used Wlthout any treatment
~with UF nor by a superplastlﬁer, the obtamed dtameter is excellent (460 mm) |

but the flow rate is very low. This product Betocarb HP 0OG serves as a |

reference only for the cone test diameter.

The test is conducted with above described LOW fillers OMYACARB 10 PB or
ES as described above with 0, 10 , or 20 %.dry weight treatment with the UF_

PCCor ’MCC.

L ALO % of treatment “the dlameter is excellent for PB. spec1men (448) and
| _even better for ES ( 453 ); it is remmded here that the target values as to |
fthe cone test dlameter are . > 350 mm pref. > 400, most pref > 420 mm,
:dependmg on the mtended final use of the cement composmon and of the

'cement composmon 1tself

Howe\)er, as to the aspect by visual inspection during the cone test, at O % UF
the mortar composition shows a “plastic aspect” for PB and is “sticky” for ES;

these behaviors are NOT acceptable (non workable composition despite the
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“high diameter) what confirms the global LOW character of the ES and PB -

fillers.
When treating with UF according to the process of the invention:

PB Specimen:

- at 10 % PCC the dia_m_eter is gobd (435) and the w:orkabili:ty is “OK” so -

that the two criterias are met, and the filler has been upgraded from

LOW to HP;

at 20 % PCC the diameter is down to 385 (still acceptable) and the
‘ _workab‘ilit:y is just “correct”; the upgréde is still there; but one seems'

to reach a limit of the UF treatment efficiency;

- at100r20% MCC the results regarding both criterias are disastrous: no

‘ .u‘pgrade'af all, _ahd even a dramatic degradation of the prop:érties'.
ES Specimen:

- . exactly the same comments as above. -

This test shows that PCC can be used as treating" UFs but with a slight

" decrease in diameter ‘and a degradation of the visual aspect (workability)

above 10 % UF by dry weighf of UF/' l_JF+_LOW Filler.

PCC has a clearly less negative effect than MCC.
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‘This test is again aimed at -pro_\‘/idihg the skilled man with'additi'on'al d_ata

allowing him to elaborate his own compositions as targeted in view of his -

| specific'intended application. . . .

.. Example 6 . Influence of a treatmént wjtﬁ a supétglastifiéf Proddct Bona -

pre-blend of a LOW Filler and of various UFs.

" See Table G and Fig. 5
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H2O | Cement | B2 | OM10PB | OM10ES | Sand Shysofid | resuits | V-Funnel
” = ¥ ' Notes
{@ (9) (@ ) (@) ) 9 (% dd) @ (mm) {sec)
Specimen 243 378. 486 0 0 1350 0 0 2 445 specimen 7
o1 243 378 0 486 - 0 1350 0 0 2 <50 no flow >120
c2 a3 | s | o | 4 .| 0 | 1w0 | 07 | 005 2 395 ok 1
o : : same @ as
c3 243 | 3718 | o0 | 48 0 1350 14 1 010 2 450 specimen but 63
: . : ' ' : : mortar settles
o | 3 | 38 0 0 | 48 | 130 | 0 0 2 <50 o flow >120
Cs 243 318 0 0 486 | 1350 07 0,05 2 396 ok 28
: : : same @ as
1C6 . 243 378 - 0 0 486 - 1350 1,4 0,10 2 445 specimen but 57
‘ : : mortar settles
TABLEG
~The cement composition (here, a _mortar) is provided in Table G. As
mentioned above, it is the same as in ALL ‘the examples presented in the
5 present: application, with the possible exception of minor variations in the
“amount of the routine fluidifier and/or in some examples in the addition or
not, for comparison purposes, of a minor % of superplastifier as in the above-
“cited EPA.
The reference (no treatment with UF) for the cone test diameter is Betocarb
10 HP-OG LOW filler as described above. It is of 445 mm but the visual aspect in
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the cone test is'not acceptable. (this is, as indicated above, because the TWO

criterias are not simultaneously met that this:filler is “low”).

In the tests,, the same lovv fillers as above, OMYA CARB 10 ES or PB marbles

“are used.

2g of_rootine fluidifier CHRYSO Premia 196 are used in a_ll tests. -

0.005 % and resp. 0.10 % of Produet B as defined in EPA n° 10 008 803.8 are

used to treat the low filler OMYACARB 10 ES or PB according to the said EPA..

It can be seen that for'an_ addition of 0.05 %.of Product B _superplastifier; the
‘ _'flow rate in a cone test is “ok”:but the diameter is lower than that of the

Bétbcarb-HP-OG reference.

At 0.10 % Product B it is possible to reach the same diameter as the reference

‘but the visual test in a cone test.is bad: the mortar settles.

<zT.his test shows that for the _cOnsidered marbles the only efficient option

resides in a treatment of the low marble filler with U_F(s).

However from F1g 5 lt can be seen that even for the conSIdered marbles,

) he treatment with a superplastlfler as in the above EPA is a good option

provided that the % of Product B is around 0.04 % when a diameter of 350
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fmm_' is reached (lower limit of the accéptablerahge) with a flow speed'ih a

- cone test which is slightly better :,thari the “ok:’.’ ob_tainéd at 0.05 %.
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CLAIMS

1 ~ Process for the preparatio'n of “High performance", “HP”, or

“FLUID”, or “technical”, cement or mortars or concrete systems or

composmons (hereafter for srmpl1c1ty “cements “cements systems” or

“cement composmons” or “cements") havmg an lmproved compac1ty an

1mproved rowabillty (' and globally speakmg a deflmtely 1mproved

| “workabrlity characterlzed in that it comprlses at least one step in whrch

-low,or medium '(or standard) (or opt_ionally HP),‘ coarse, carbonate-

) based filler{s)

- is/are upgraded to an HP or FLUID grade by treatment with an efficient |

amount of at least one treatmg agent conswtmg of -or comprlsmg, '

ultrafine flller(s) particles or “UF(s)”.

2 Process accbrding:‘to claim 1 characterized‘ in 1t_hat.the said Upgrade is

performed by blending or fmixihg the said coarse filler(s) with the said

“ ultrafine filler(s) UF(s)

'3 _ Process according to any of the ‘preceding claims characterized in that it Ny

is conducted in the presence of a small amount of a fluidifier.
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4 - Process according to claim 3 characterized in that the said amount or

_pro'portion bf _fluidifier lS from 3 and 4 g of fluidifier, such és 34-37¢g,
preferably 3.5 g 0.03 to 2% by dry Weight v/total.weight of the cement

‘composition.

5  Process according to any of the preceding claims characterized in that

the’ said UF_'tréétment si‘_ep uses from 0.5 to 25 (prefe'ré‘bly 5 to 15 %) 'dry

‘weight % of U_F('s:) / total dry weight of jcoafse ( “low or medium” (standard)

grade) (or optionally HP) carbonate-based Fiiler(s) ) + UF(s)

6 Process according to >any of the preceding claims c_haract‘eri:zed‘ in that

the “Ultrafines filler(s) particles” or “UFs” are defined by
a d50 from about 1 micron to about 5 or 6 microns, pr:eférably» from 1
__:t:d 3 microns, a:r'\d étill _better_ of about 2 - 3‘1microns,' usually <5
microns.
- and
" a high specific surface , usu_al:ly defin:ed'és BLAINE > 1000  m2/kg

- pref. > 1500 m2/kg , pref. up to 2000 M2/g.
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Process according to any of the preceding .claims characterized in that

~_the said UFs are selected among :

éilica fumes (d50 = abogt 1-2 mic*;rbhs), |

metakaolin (calcined kéo|ihs‘, dSO - about 3 fo 5~ 6. microns), |
chmks of 50 = about 1 to § microns dso, :

vc:alcitejs -S.l-JChv\.a"S -(abou.t1. mlcron d50) | u

abéut -3imi§ror'is dSO),l |

m‘érblés-of about 1 fo 5 - 6.mic'r‘on.s‘ ;dSb, K

_ ultraﬁne (.:,alci:tijlm ca.'rt.)onate :(dSO 1 rés:p. 2 micfons)_,

(about‘ .2.'4 m:i.c‘,ro.r_\ dj50)‘,‘.

‘Ultraﬁ,ne: Siliceous b,rgduct d50 1.86 - 2';4 m.ic‘ror'\ BET-= :2;7 m2/g)

PCCs (precipitated calcium carbonates) such as of d50 = 1.52 micron’

g Modiﬁ‘ed' calcium carbonates (“MCC") such as of d50 = _2.'2 9 microns

" Process according to any of the preceding ¢laims 6 or 7 c'harécterized in

characterized in that UFs are selected among: ultrafine calcium
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carbonates, silica fume,: metakaolin - Modified calcium car_bonates (MCC)

and PCC. and their mixtures

9 ° Process according to any of the preceding claims characterizedjin that

_"characterized m that the said coarse calc1um carbonate - based filler(s)
_contain(s) only calcrum» carbonate(s) (possrbly of varlous origins such as |
‘various natural rocks'(GCCs) or”varioUS PCCs ) which’ meanswrth no other

v-frller of a drfferent type, such as kaohn, bentomte etc and is/are

preferably provrded (when the filler(s) is/are or contain(s) GCC(s)) by a

, carbonated rock or more generally mmeral material(s) comprising at least 50

65 % by weight (dry) of CaCO;s, preferably more than 80 %, still more

preferably more than 90 %;

10 Proce.ss' according to any of the‘preceding”claim's characterized in:that

_the said coarse filler(s)sar'e selected among:

- natural calcrum carbonate(s) or ground calcium carbonate(s) (GCC(s)) such

- as, non hmitatively, GCC from marble, chalk, calc1te or from other natural '

and well-known-forms of ‘natural ca‘lc1um carbonates which preferably meet’

the above % criteria;

- PVCCA(s) which is a precipitated calcium carbonate,
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- or a mixture of said CaCO; - containing rocks or mineral materials with

each cher as well as blends:of mixtures of GCC(s) and PCC(s).

11 Process according to any of the precedlng clalms characterized in that

' the sa1d coarse, low/ medium carbonate-based flllers are selected among:
- ,a‘ coarse calcium carbonate d50= 7 mic'rons Blaine = 462 m2/g’
a coarse calcium carbonate d'50‘=_ about 13. 3 “10.8 10.4

- .acoarse calcium carbonate d50 = 15 microns Blaine = 365 m2 / g

12 Process accordlng to any of the precedmg clalms charactenzed in that
- in the conswdered coarse ﬁller(s) the GCC / PCC ratlo IS from O -:100 to 100 0

% by dry. weight, pref_era_bly from 30-70t070/30% by dry welght.

13" Process according to ény of the preceding claims char'a‘tterized'in that

the said low/medium/standard  (or optionally HP) carbonate-based filler(s)

is/ are-effitiently treated with UF(s)'beforé being introduced in the k"nead-ing :

or mixing device (“pre-treatment” also named “initial”), such as in an

outside mixing Laboratory equipment or; in the industrial scale, such a pre-

treatment is performed in an industrial device such as an industrial mixer or

any other industrial kneading or mixing equipment.
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14 Process according to any of the preceding claims 1 to 13 characterized

in that characterized in that the said filler(s) is/are treated with UFs after:

having being introduced in"the kneading or .mixing device (“inside

- :treatment”) and the said filler(s) is / are efficiently treated with the
efficient treating amount of the treating UF's being introduced in the kneading

'or mlxmg dev1ce erther srmultaneously or in a manner such that the flller(s)

and the. effrcrent amount of the treating UF(s) are mtroduced separately BUT

at a very. close location and time.

15  Process according to any of the precednng clalms 1.to 13 charactenzed

in that the said filler(s) is / are efflcrently treated w1th the efflcrent treatmg
~ amount of UF(s) partially before being intr_oduced in the kne_adlng or mlxmg .

:de\rice (“Ipar_tiali pre-treatment”) and partially a_fter having been introduced

in the pre-treated state in the said mixing or:kneading'device, ‘the total of the

two partial treatments being “efficient” in terms of treatment, with the

‘second part or amount_of thé_ t.reatin'g UF(s) being introduced Vi_'n the kneading

or mixing device either simultaneously with: the pre-treated fillers or ina .

‘manner such that the pretreated':filler(s) and the second part of the treating -

UF(s) are introduced separately BUT at a very close location and time .
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16  Process. according to claim 15 characterized in that when the filler(s)

is / are to be treated at least partially inside the kneading or mixing device,

a corresponding amount or~proportioh of treating UF(s) has' to be added

~directly into the said kneading or mixing device or in admixture with the

considered filler just before the:introducti'on in the kneading or ‘mixing

| device,:'in the latter case, for ex'ample; this introduction.is performed on the

welghtmg dev1ce (“balance”) which is prov1ded JUSt before the powdered

| products are mtroduced into- the kneadmg or mixing devnce

17  Process according to any of the pre_ced_ing'claims characterized in that

only ONE “low” -or “medium” filler is treated with ONE UF ‘or with a mix of

two UF(s).' :

18 . Process according to any of the preceding claims characterized in that

© ONEfiller is treated with ONE UF.

19  Process according to any of the preceding claims characterized in that

it is performed under the following conditions:

0.5 to 25 (preferably 5to 15% ) dry weight % of UF(s) /- total dry weight of

coarse ( “low or medium” (standard) grade) (or optionally HP) carbonate-

based Filler(s) ) + UF(s)
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20 - Process accordrng to any of the precedmg claims charactenzed in that

the flurdxfrer is a modified polycarboxylate

21 Process accordrng to any of the precedmg clarms charactenzed in that

'the cement is added frrst then the filler, or the reverse or they can be

vmtroduced together as a premlx. .

22 Process according to any of the preceding claims charat:terized‘ in that -

~ the cement and the filler are introduced' together as a premix.

.23 | Process accordlng to any. of the precedlng ctarms characterrzed in that

_|t is performed ina batch mode or in a continuous mode

24 Process according to any of the preceding CIa'ims charatterized in that .

characterlzed in: that it contams one or more steps where usual addrtrves may

be added such as air entralnment agents settrng retarders or: accelerators

25 ProdUCt oharacteri’ze‘dﬁ: in that'it consists of, or comp_rises, a blend of -

“ coarse (or optionally HP) “calcium carbonate — based ﬁtler('s)" pre;blended with

at least an UF, as deﬁned in any of the preceding claims.

26 Product characterized in that it consists of, or comprises, an aqueous

' compositions obtained by mixing the blend of coarse filler(s) with-UF(s) of claim

25 and as defined in any of the preceding claims with an aqueous system such

as mix water, aqueous mix fluid.
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27 “CEMENT COMPOSITIONS” (in  the wide sense defined above)

Characterized in that they inéorporaté the said blend or aqueous composition ]

according to the precedihg claims 25 or 26 , namely the said blend of low or

medium (or:optionally HP) coarse filler(s) treated with at least one UF.

28 USE of the said blerd, or aqueous compositions and cement composition
"~ according to claims 25 to 27 in any “cement” industry such as the building and

: construction 1indus'try, oilfield or geothermal cementing Industries. - -

20 USE of the said blend, aqueous compositions and cement composition

‘accordihg to claims 25 to 27 to _méhufac:_fure “CEMENT ELEMENTS or .

PRODUCTS" so obtained from the said compositions.

30 Cement elements or products s.uc_h.as blocks for building or construction ]

* as manufactured under the precéding_claifns. | o

- 31 Use of' s'uéh cement elements or Products in:the cemént induétries.
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