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(57) Abstract: Process for the preparation of cement / mortar / concrete compositions or systems, (for simplicity hereafter "cement"
compositions or systems or even "cements" ), of a generally known type containing low or medium (standard) "filler(s)", and/or op-
tionally HP filler(s), as carbonate - based filler(s), namely coarse low or medium calcium carbonate(s), namely coarse marble(s);
Product comprising, or consisting of, the pre - blend (A) of coarse, low or medium (or optionally HP) "calcium carbonate - based
filler" pre-blended with at least an UF; Aqueous compositions (B) obtained by mixing the above pre- blend (A) of coarse filler(s)
with UF(s) with an aqueous system such as mix water, aqueous mix fluid; Product (C) consisting of, or comprising,the pre-blend (A)
or the compositions (B), treated or pretreated with at least one superplastifier or aqueous system containing superplastitier(s); Ce-
ment and Use of cement.
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Process for the preparation of cement, mortars, concrete compositions
containing a calcium carbonate — based filler treated with an ultrafine filler
and a superplasticizer, compositions and cement products obtained and

their applications.

TECHNICAL FIELD OF THE INVENTION

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

essential part of the invention.

The invention relates to a specific process for producing the said “compositions”

CONFIRMATION COPY
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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

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
skiled man), filler(s), various optional and usual additives such as air
entrainment agents, setting retarders, setting accelerators and the like, and any

such routine additives as well known to the skilled man.

A mortar system additionally contains an inert aggregate material, usually a

sand.
A concrete system still additionally contains gravel.
The above is abundantly known and common knowledge.

Definition : cement systems or compositions or slurries : As a matter of
simplicity, and also because the invention relates to the use of additives adapted

to improve or “upgrade” the properties of any of those three systems, the terms ..
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“cement systems” (or “compositions”) (or “slurries”) (or “cements”) will
be used in the following to encompass ANY of the above main kinds of
compositions or “systems” and their technical equivalents, that is a cement,
cementitious, hydraulic binder, mortar or concrete composition or system. The
skilled han 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, of sand and/or
gravel. This simplification is made possible since sand and gravel are inert

materials, and therefore do not noticeably interfere with the invention.

“Technical equivalent” means that the composition may contain “inert”
components or components having about the same function and producing
about the same results: for example, a pure cement can be replaced with a
cement containing cement additives, or a cementitious composition behaving
like a cement brand, and so forth. That definition is widely known and

understood.

It is also pointed out that, even if, in the following, an information is provided
regarding “cement systems (or compositions)” (or even “cement” for simplicity)

for example, it ALSO applies mutatis mutandis to any of the above other kinds of

~ systems (mortars, etc...).The only difference between the systems being mainly

the presence, or not, of sand and/or gravel.

In such compositions, “bottom-tank” fluidifier(s) is/are often used.
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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 sIurriés.

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

compositions.

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 “cement” (in the wide sense explained
hereabove) slurries, with the purpose this time of reducing their water content
and to obtain a “cement” composition with a “more dense structure” after

setting.

Encountered problems are: the influence of electrolytes, which reducés the
fluidifying effect and forces to increase the amount of fluidifier (with an increase
in cost), as well as, for “cement”, the need not to negatively alter the setting

characteristics of the cement composition not its final properties.

Some well-known fluidifiers are superplastifiers or plastifiers.
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in that domain, the EP 0 663 892 to CHRYSO is relevant, as well as FR 2 815
627, FR 2 815 629 and WO2008/107790 which also disclose interesting

superplastifiers.

Some known fluidifiers 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.

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 are said not to delay too much the setting of cement compositions, but
they are highly sensitive to electrolytes when it comes to their “activity”. They
also can be obtained with low concentrations, usually no more than about 40%
by dry weight, since any concentration increase in turn increases their viscosity

to inadmissible levels.

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

mentioned EP.

it is also known to add filler(s) in cement, hydraulic }binders, cementitious or

concrete or mortars compositions or “systems”.

The purpose of adding such filler(s) is to fill the voids between particles, to
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reduce the overall costs, to greatly improve a property called “consistency”
(consistency being the capacity or ability for the considered systems to easily
flow or “self-level’, or not) and to improve a property called “compacity” (that is
the | percentage of dry material in the final composition (the higher the

percentage, the better the compacity)).

Finally, EP 10 008 803.8 describes the treatment of calcium carbonate based
filler(s) (see definition herebelow) with  certain superplastifiers optionally
admixed with certain plasticizers and optionally fluidifiers in order to upgrade
“‘low” or “dry” grade (or “standard”) “cement systems” (not usable in the modern
industry as explained in detail in the said application and herebelow for
completeness) to at least “plastic” and most preferably “fluid” “cement systems”

which can be used with great advantages in the modern industry.

In the above considered prior EPA, a true “treatment” is performed”, leading to a

definite and surprising technical effect.

Definition: calcium carbonate — based filler(s) : In the said previous EP
application cited just above, as in the present application, the said usable filler(s)
is/are defined as “calcium carbonate — based filler(s)” that is, in the application
and claims, coarse 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.
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known to the skilled man, and is/are preferably provided (when the fillef(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 CaCOs, 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 preferably meet the

above % criteria;

- PCC(s) which is a 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/or 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. See
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NF P 18-508 2012-1 4.2.6 refering to NF EN — 13639.

- Mean diameter or ds, is about in the range of 1 -3 — 5 - 6 to 30 — 50
micrometres  measured by using the Malvern 2000 PSD .

equipment/methodology or Sedigraph.
See the above NF P 18-508 4.3.2.

As will be seen below, the d50 range of about 1 - 5 - 6 microns corresponds,
for the fillers featuring a Blaine surface above about 1000 m2/kg, to ultrafine
fillers (UFs); d50 above 6 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.

- Blaine surface, which is a characteristic feature of fillers, 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 in

addition to a d50 below 5 - 6 microns.

The above definition of “calcium carbonate-based filler(s)” is
also valid in the present application, though the present
invention uses the said fillers in a synergy : such coarse

calcium carbonate based filler(s in admixture with an
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ultrafine filler (“UF”) and at least a superplasticizer as

explained herebelow.)

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)
+ optionally (usually inert) particulate and/or fibrous filler(s) + inert
agglomerate(s) such as optionally sand + optionally inert gravel (plus optionally
well known additives not to be mentioned in detail nor in full in the present
application, such as 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.

As discussed above, the invention relates also equivalently (under the generic
term “cement” for simplicity) to mortars compositions or “systems” (like above
including an aggregate like sand but no gravel) and cement compositions

(same as above but no gravel and no sand).

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

air entrainment agents, accelerators, retarders, etc.

“Mixing 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 interfering with the other
properties of the overall composition, or only, via the additives, to improve some

usual properties.

“Filler(s)” :

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 remind here that in this application, “fiIIers” means “d50 above 6

microns” that is coarse fillers.

It was not disclosed in the above quoted EPA to treat such a “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.
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Actually the expected difficulties have been encountered but overcome by

further R&D work and the above mentioned synergy with a superplastifier.

In this whole application and claims, “inert” shall mean a material which has no
noticeable (or negligible) impact or interference with the process of the invention
and the obtained compositions, products and applications. Given the involved

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

The prior art “cement” (in the wide sense as defined above) systems to date are

therefore mainly made of:

Cement (or hydraulic binders or cementitious compositions) + mixing water (or
mixing aqueous compositions not interfering with the system) + optionally

aggregate(s) such as sand + optionally gravel + fillers(s) + “routine” additives.

In the prior art, “filler(s) means coarse filler(s), never a blend of coarse filler(s)

and UF filler(s).

It is also known that cement / hydraulic binders / cementitious compositions,

cements, mortars and concrete compositions can be basically sorted out into:

DRY systems (poor quality or “low”) (casting is performed with high vibration

and energy).

PLASTIC systems (medium quality) ( medium vibration and energy).
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(The two above categories may also be named “standard” by the skilled man).
FLUID systems (High performance or “HP”) (low vibration and low energy).

(The “fluid” or “HP” systems are also named “technical grade” by the skilled

man)

This categorization remains valid in the present invention as well as the

herebelow test.

A very simple test is used to classify the systems, using a “mini cone 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.

For simplification, we remind here that “cement” will encompass in this whole
application not only cement material, but also cementitious compositions and
hydraulic binders (other than cement) compositions, and their blends and
technical equivalents. As indicated above, it also encompasses corresponding

mortars and concretes.
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Self Levelling Test:

Basically, a cement or mortar or concrete “system” is prepared by mixing the
above ingredients according to usual practice, recalled here-below in more
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 “cone spread” also known as “dry to plastic or fluid
form” which “spreads” and whose diameter is measured, and whose aspect is
separately visually inspected for example for stickiness and “thickness”, and
“flow speed” , etc.... ; the latter property when “thick” or sticky” or “pasty” or “low
flow” reflecting a “slow” or “viscous” mix, that is, especially if “thick”, or worst
“dry” , hard to handle. To the contrary, a high flow speed and a fluid aspect

corresponds to a nicely workable product, of the “FLUID” type.

The larger the diameter, the more flowable the system. For a given high

consistency, as targeted by the invention, this is the major test.



WO 2013/128270 PCT/IB2013/000338

10

15

20

14

Given the quality of the initial filler to be used in the concrete system, namely its
place of production, morphology etc. the resulting cone will vary in diameter, this
indicating a variation in flowability. Attention has aiso to be paid to the “cone”
used, which plays a role in the obtained diameter. All this is abundantly known

to the skilled man.

As an example, a GCC which is known to use no or almost 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 filler namely GCC filler absorbs 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 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 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
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granulates. Those will be used only for DRY concrete compositions, NOT part of

the invention.

The test will be sufficient for a skilled man to rate the starting GCC and / or PCC
(s).

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

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
qualities, or drawbacks, with the classification “low” “medium” or “HP” being

added on each line.

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.
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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 the present application to standard NF EN-934-2 which defines
the role of adjuvants. Reference should be made also to standard NF EN 206-1
5 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.
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Characterization of “low”, “medium”, “HP" fillers and their aspect
Blue
Treatment . )
geological . | (Methyle . _|Msual
éggg‘ designation (age) Type | d50 Blame ne Blue (39) (4g) | Evaluation evaluation
: ‘ Test)
white chalk facies plastic slow, very
A (90 Mi) chalk | 1,0 [>1400| 2,0 aspect 220 low thick
B ‘(’;r(‘)'t&i‘)’ha'k facies | haik |22 | 1120 27 | 280 | 340 | medium |thick
C ;’{ﬁ’g“hifl‘i’)‘ facies lcalcite | 3,1 | 1171| 03 | 200 | 290 | low |slow, thick
D ?{g%'f,ﬁ;‘c facies | cacite | 6,0 | 720 | 1,0 g'sa:;'cﬁ 338 | medium |plastic
E t‘ﬁ’g”l\i,?i;‘ fecies | caicite | 65| 305 | 03 | 460 | 475 | HP  |fuid
G ;’fg;;\}ﬁ‘;ass'c- marble |17,0| 363 | 0,3 asdp’gct 365 | medium |slow, heavy
H '("1p2p§ :le?)rassic marble | 13,4 - 385 0,3 337 413 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 fluid
K H + 20%B X X X - X 340 410 medium |fluid, thick

TABLE A
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One uses 3 g or respectfully__4 g of fluidifier Premia 196™ commercialised by
the Firm CHRYSO, which acts as a routine “bottom-tank” fluidifier and which is a
commercial product at a concentration of 25.3 % by ’w‘e:ig:ht (dry extract

measured along the Standard EN: 480 — 8) by DRY: weight of cement.

In the said Table A, “ + 15% B* evidently means an addition of 15 % of the

proddCf B, to form a blend or mix, the % being in DRY WEIGHT / DRY MIX

WEIGHT.

Equally, columns “3g” ahd “4qg” means that 3 or respectfully 4 g of the said
routine quidifiér have -bée_n added by DRY weight of the cement component:
an‘ne._ In the following t'his.product will be named according its routine function,
that is “fluidifier’. The skilled man knows that such a fluidifier is routinely added

in the “bottom” of the kneading tank when prevparin'g_a cement compdsit_ion.
“Mi” means “million years” (dating of the rock)
“Blue” means “methylene blue test” (purity test) -

This introduction of this appli.cation' C‘Iearly points out to the need for improved

cement or mortar or concrete systems or compositions having a improved
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compacity (% of dry rhaterial, the highest possible), an improved flowability

(that is forming a fast or relatively fast-flowing composition, non sticky “galette”

~or “cone spread” (more simply “cone” or “cone diameter”) of large diameter in

the above described test, the larger the diameter, the bette‘r flowability), and

globally speaking a definitely improved “workability” (workability being the

ability of the cement or concrete composition. to be prepared, processed,

handled, and used to form a high performance or “technical’ concrete) a’hd a far

better “regularity” in the final product prdperties especially at the end user level.

Clearly, some of those desired properties are antagonistic, and for example one

should expect a high % dry material to perform poorly in a fldwability test.

TECHNICAL PROBLEM(S) TO BE SOLVED

The main purpose of this invention is

- to build a proc_:ess'aimed at prpviding improved, “High perférmanCe” (or
“HP”):,,FLUID, cement or mortars or concrete systehis or composjt_i:ons having

an imb}oved compacity (percehfage of dry rmaterial, the highesrtrpossible), an |
improved flo'WabiIity (that is forming a non s"cicky “galette” or “cone sp:read”' of
Iafgé diameter in the above described test, the Iakger the diameter, the better

flowability), and globally speaking a definitely improved “workability”
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(workability being the ability of the cement or concrete composition to be _
prepared, processed, handled, and'. used to form a high performance ort-

“technical” cements, mortars or concrete compositions or systems),

- using as “filler(s)” (in the general and global sense)

- - at least a coarse, “low” or “medium” (or optionally HP) carbonate-based

filler treated first with an UF (ultrafine filler),

- the resulting blend (or fillers blend or preblend) being then treated with at  '

leasf one superplastifier.

The process will be conducted routinely in the presence of a small amount of a

fluidifier.

Another property, which does nbt exists in the- prior art, while the industry is

-strongly demanding it, is “regularity” of the propertiés of the final systems.

in some cases, one can accept a cone diameter near to the 300 — 350 mm
range, if the filler is particularly “difficult’ to upgrade and if this allows a purely

‘mineral solution to be implerh_ented. The skilled man knows how to design such

compromises.
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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 (or “standard”) “filler(s)”

in the specific manner as disclosed below, with an UF then by treating this pre-

- blend with only minu'te amounts of treating a‘gent(s) (superplastifier(s)) , and with

a very impressive technical effect. .

BRIEF SUMMARY OF TH_E INVENTION
The invention resides first in a:

PROCESS for the preparatic;n of the above defined cement / mortar/ concrete
compositions or systems, (for simplicity hereafter “cément” compositions or
systems or evén “ceménts” ), of a generally known typé as defined hereabove
Con;(aining low or rﬁedjum “filler(s)” (carbohat:e‘_—'.:bas_ed filler(s)) , namély
coarse calciurh carbdhaie , hamely coarse: r_r.lélz'b‘le(s)-, characterized in thét- it

comprises, or consists of:

at least one first step where the said low or medium “fillers” is/are
treated with an efficient treating amount of at least one UF , what

forms the “fillers pre-blend”, and

- at least one subsequent or second step where the resulting “fillers pre-

blend” is treated with a treating agent consisting of or comprising at
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least a superplastifier.

The procéss will be conducted routinely in the presence of a small amount of a

“bottom-tank” fluidifier.

The two steps may be separated by some additions of routine, inert additives as
is known in the art. They are preferably not separatéd by such intermediate

steps so as to take full benefit of the synergy with the superplastifier treatment.

Each treatment step with an UF or the superplastifier may.:be fractionated,

“though it is preferable (for practical réasons, nature of the available equipment

on site etc...) that they are not.

“Ultrafihes particles” or more simply “ultrafines” or still more simply “UFs”

~. which can be used in the present invention can be defined by

- a db50 from about 1 micron to about 5 or 6 microns, preferab|y 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 > 1000 m2/kg

pref. > 1500 m2/kg , pref. up to 2000 M2/kg.
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Reference can be taken as to CaCOg3 additives (“additions calcaires”) fo a

cement from NF P 18 — 508 (2012-01) , see 4.3.1 (Blaine) (NF EN 196-6)

'énd_4v.3.2 which defines the “Highly Fine” add.iti_ves as having namely a

d50 < 5 microns; which also refers to fhe_“bleu de méthyléne” test (NF EN

13639)(4.2.6) and other interesting defin‘i'tions.._ y

-~ Quite representative examples of such useful UFs are :

10

15

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

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

BET (specific surface area measured using nitrogen and BET method

) jazc:cording to ISO 9277) 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 td 5 microns ds0,

calcites of aboUt 1 micron d50,

~ Millicarb™ OG white limestone Orgon, France, (a:bout 3 microns d50),

marbles of about 1t0 5 -6 microns d50,
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- Durcal™ 1 or 2 = white marble from Salses, France (d50 1 reSp. 2

microns),

“Etiquette violette” ( “EV”) microcrystalline Champagne Whitihg from .

Omey, France (about 2.4 micron d50),

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

BET= 27m2/g) -
- PCCs (precipitated calcium carbonates) such as of d50 = 1.52 micron

- Modified calcium carbonates. (or “MCC”) such as of d50 = 2.29

‘microns , in particular those disclosed in USP 6,666,953.

When Blaine surface is not indicated in the present 'applicatio'n, this only means

’that_‘ the standardized test is not adapted to the fineness of the considered

product 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 ™ silica fume SF,

metakaolin MK, DURCAL™ 1 or 2 and their mixtures.
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“ Modified cacium carbonates (MCC) and PCC can also be used as UF(s) .

For completeness, one can say that when the d50 is above 5 - 6 microns one

| sta‘r'ts to regard the products as “fillers” not “UF”s any longer.

In the following, the wording “pre-blend of fiIIer’-i- UF” (or equivalently “fillers

‘pre-blend”) will therefore mean a pre-blend of at least a “filler” (low or medium)

(or optionally HP) which is coarée (d 50 > 6 microns, usually, as is known,

. cleérly above 6 microns) with at least a UF (d 50 < 5-6 microns), preferably

ONE filler with one or a “mix” of two UFs.

The low — medium fillers which are ‘'used in the invention are coarse calcium -

~ - carbonate(s) based filler(s), namely calcium carbonates of various origin such

as marbles etc... and their blends, see the above definition, and can be

optiona’l'ly mixed with “non interfering” fillers, and with “non-interfering” routine,

- -inert, “adjustment” additives.

Evidently, some HP fillers can be a/so upgraded with the present invention, |

-~ though they are already HP fillers.

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

above is performed by a mere mixing or blending .
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tis quite surprising to notice that this mixihg of coarse patrticles of fillers with UF

particles leads to a “workable” producf such’ as a cement composition or slurry. |
The general knowledge of the skilled man was that such a mix would lead to a
mud-like, pasty, etc.... mixture, that is a definitely UNworkable and. UNusable

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

* It is surprising to note that such a filling (“remplissement”) of the voids

“between the coarser or coarse carbonate-based (low or medium) fillers particles

with the ultrafine ‘part'icleé of the UF(s) instead of producing as expected a solid
and strong mass of particles (due to the reduction of the interparticleé voids and |
thef:efore thé “cofnpacting” of the whble mass), produces to the contrary an
Unb'Iocking effect and an upgrade effect | from ‘low/medium(st:andard)‘i to

HP/technicalffluid fillers.

> As ‘mentioned above, the second prejudice which the invention |

overcomes is that, when mix water is added, the said blend of low/medium fillers

with UF(s) does not produce as expected a mud or pasty cement composition |

'tha‘t 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 probably because vone expected that the voids to be filled with UFs
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would create a solid and:strong mass of compacted particles that one believed
that no dispersion would be possible so that when adding mix water, a mud or

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

the present invention were actually interconnected: with each other for é skilled

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

In the vabove, “interp‘articles” has to be understood as globally all the kinds of

particles préSent in the “cemént" systém: it can be mainly hydraulic binder and

filler (coarse and UF) particlés in case of a cement composition, or the same
- plus sand in case of a mortar, or. the same plus sand and gravel (or any sort of

know ‘aggregates”) in the case of a concrete.

rlt'is' equally surprising to note that the' treatment of the fillers preblend with

superplastifier(s) a) is possible and b) provides an important technical effect:
one would have reasonablyzexpected that the filling of the voids between the

coarse particles of fillers with the UF particles would have either made most of

the particle surfaces Unavailable for any chemical treatment, and namely any

surface treatment sLlCh as ionic etc.... or w'ould have restricted the chemical

_t_reatmeht to the only portion of the particles being directly accessible to the

treating superplastiﬁer or even that the said superplastifier would have acted on
the per-blend in such a way as to block it (this because it is already surprising to
blend coarse and UF particles without producing a mud-like system, so

additionally mixing a chemical agent was evidently adding to the risk of
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destroying that unexpected fluidity of the pre-blend).

The tests performed on marbles are pa_rticUlarly' surprising.

‘The treatment with the superplastifier!s) is believed to treat only th‘e calcium

carbonate(s) part of the filler(s), and for example not the other particulate or

fibrous fillers, IF ANY , believed to be inert vin this process.

By “comprising or c'onsiéting‘of’}weﬁ_ mean that the starting low-medium _:(of |
option‘alvly already HP) fillers méy ,co:.nsis:t of calcium carbonate(s5, optionélly
mixed with non ihterfering fillers, and that the treatihg agent(s) can be: only
superplastifier(s) or blends Qf; superplas.tifier(s) wi.th non-intérfering plasticizer(s)

(as defihed herebelow) and/or routine, inert, additives.

‘As to the treating UFs they are as described above vand may also: contain non-

interfering amounts of “inert” fillers”.

By “efficient treating (or “treatment”) amount” or “efficient surface coverage of

the fillers particles or grains :or “effic‘ie'ntly treated”, we mean in. this

application that at least 50 %, preferably at least 60, or better at least 80 or 90 %
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or still better closer to 100 % of the surface of the particles of the filler(s) (that is

the low or fnedium filler preblended with an UF )have been subjected to a-

| physico-chemiéél interaction with the superplasfiﬁer(s). This_phySico-chemicaI

interaction is not entirely understood as of the filing date, only the EFFECTS and

RESULTS are duly identified and correlated to the treating superplastifier(s),

but, without beihg tied by any theory, the applicant considers that the said |

iinteraction’ or “treatment” is a surface treatment or “surface-covering” treatment

involving ionic, physical, mechanical and/or chemical, treatment(s) and via said
interaction(s). This efficient treating or treatment amount must therefore be

important enough to treat the said % of particle surfaces, as will be explained "

- and disclosed in,:more detail below.

It is surprising to cohsider that the said treatment is efficient even though the

fillers contain coarse and UF particles, and that the to-be-expected mud does

not form during the treatment; nor during the final preparation of the cement _

composition.

By “surface - covering” we mean that the suberplastifiers are SUpposed by the

'applicaht, without being tied by a theory, té engage in electrical charge potential :

interactions with the ionic charges of the surface of the (low/medium filler + UF)

pre-blend, which promotes the fixation of the superplastifier onto and/or closely

~around the surface and so reduces the “accessible” surface of the particle

having no surface saturation of the grain by said treatment.
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This -co'rresponds to an UNblocking” of the particles or grains, what first
“triggers” then promotes the mobility freedom of the particles with respect to :

" each other.

- This is NOT a fluidification proCe_ss:_ this is a “trigger action” Ieading to an

UNblocking process or sudden removal of interparticle interference/friction

* without which the rest of the properties cannot be reached and especially not -

- the required fluidity.

It is believed that this so “triggered” “Unblocking” function is one of the very kéy

parameters "allowing to appreciat_e the appropriate ‘treatment” or “surface

coverage”.

o By“‘comprising” wé ‘mean in this application that the chemical treating agent of
the “fillers pre-blend” can be made only of superplastifier(s) (one or more mixed '

 together, preferably ohe)‘ or of blends of superplastifier(s) displaying mutual non-

inte"rference (that is, unable to noticeably degrade the above ‘treatment” ) |
am_ount"or pfopor‘tion of known plasticizer(s) for the pur.pose of bost—saving, as

éxplained in greatér detail here-be:low'.

As will be seen in the examples, it is equally surprising to note that a synergy

develops between. the ‘filers pre-blend” and the treating agent

(superplastifier(s)).
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Process options are as follows:

1 . According to the best mode of the invention, as defined to date, the said

fillers pre-blend (coarse, low or medium fillers) + UF(s)) is éfficientlyl treated with

the superplasticizer before being introduced in the kneading or mixing device

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

Laboratory equipment; in the industrial scale, such a pre-treatment can be

performed in an industrial device such as the Lédige mixer or any other

industrial kneading of miXing equipment known to the art.

2 ”'According to a less _prefetred embodiment, .the said fillers pre-blend is
treated with the __superplasticﬁZer aftet having being introdu.c_ed} in the kvﬁeading or
mixing device (;‘inside treatment”). In éuch ‘a case, it is prefetred that the
filler(s) “and  the eﬁ:‘icfient . treating amount of the treating agent(s)

(superplasticizer(s)) be introduced in the ‘kneading or mixing device either

sim_ultaheous.ly or in a manner such that the filler(s) and the efficient amount of

the superplésticiZer treating vagent(s') are introduced se_paratély BUT at a very

close location and time.

3 According to another embodiment; the said fillers pre-blend is efficiently
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‘treated partially: before being vintroduced in the kneading or mixing device

‘ (“partial pre-treatment”)‘ (sdch as i‘n a well—known Loédige equipment) and:

partially after having been mtroduced in the pre-treated state in the said mlxmg
or kneadlng dewce the total of the two partlal treatments being “efficient” in
terms of treatment, surface coverage etc. as defined above. It is preferred to
operate W|th the second part or amount of the treating agent(s) belng mtroduced
in‘the kneadlng or m|X|ng devrce elther S|mu|taneously W|th the pre-treated flllers |
pre-blend or in a manner s_uch that the pretreated flllers pre-b|end and the
eecond p‘a.rt of the treating agent(s) are introduced separately BUT at a very

close location and time .

When the fillers pre-blend is to be treated at least partlally inside the kneading or

'mlxmg device, (“mlxed treatment”), the skllled man will understand that a

correspondlng‘ amount or proportlon- of treatrng superplastlfler(s) has to be

~added directly into the said kneading or mixing de:vice or in admixtnre with the

consrdered filler pre- blend just before the introduction in the kneading or m|xmg ‘

dewce in the latter case, for example, by mtroductlon on the weighting device

~(“balance”) which is provided just before the powdered products are introduced

i’ntotthe kneading or mixing device. “Just before” will be easily understood as a
place and time:where the fillers pre-blend and treating agents cannot or have no
time to be mixed together, what would induce the beginning of the treatment. A

good example is the balance where the two powders are placed together then
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“almost immediately introduced, with no previous kneading or mixing, into the -

kneading or mixing device.

It is much preferred that the point and time of introduction of the said proportion

‘_of treating agent 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 pre-existing products
already present' in the mixing or :kne:ading device (such as sand, gravel, mix

water, optionally routine additives, so that the treating agent be fully available for‘

the fillers pre-blend. .

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

In both options, actually, if the fillers pre-blend is added at a location and at a

_tirhe too far form the location and time of the treating agent, whatever the order _

of ihtrodUctipn, one could shift to a treatment which would be too late: this would

- actually make possible for the :treating:' agent to be “consumed” by other

ingredients before the filler is introduced, or, in the case of a filler introduced

first, lead to a late treatment that'is the “post — ajout” mode (“post-addition" v

of the superplastifier _treating agent(s) a certain time after the fillers pre-blend

has been introduced; one can see that the results of that mode are far lower

than with a pre-treatment, a mixe_d treatment or an vinside tréatment according to

the invention.

Any post ajdut has to be avoided.
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The invention also covefs an industrial dption‘ characterizéd in that at least a
porﬁon of the efficient amOuht of treating superplzastifier(s), or the totality of the -
said effiéient amount; is mixed with the fillers pre-blend on the weighting device -‘
(“balance”) leading to the kneading or_mixing device. Th‘is can be regarded

either as a simultaneous addition, or a “near-simultaneous” addition.

Some of the above options are évidently complicated and/or requiré additional
equipmehts' or modifications of the existing equipment. They are therefore far

less preferred, the “pretreatment or initial mode being the most preferred.

The “best mc'>dve” to date to avoid those drawbacks is cléarly to prépare a pre-
treated fillers pre-blend (that is,: pre-treated with superplasticizr(s)‘),l then to

deliver it to the end user and to introduce it as such into the kneading or mixing

~ device, most preferably after the mix water and sand and gravel, if any;_ have

‘been introduced and allowed to be successively malaxed or kneaded as is

usual in this industry (the difference being that, in the present invention, the
fillers pre-blend ( low or medium carbo_nate based filler pre-blended with UF) is

TREATED; while it is NOT in the prior art, where additionally there is NO UF).

As discussed above, it will be pure routine for a skilled man to perform a few self
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:leyelling tests, which are perfe:ctly known to him a require no costly or

voluminous equipment, and no “daunting task”, so aé to adapt the “efficient”

dosage of the treating UFs) vs. the filler(s) and / or to define the moment the

treatment can be stopped.

The invention also covers such a

A _ pre - blend of coarse , low or medium (or optionally HP)

“calcium carbonate — based filler” pre—blended with at least an UF as a new

- industrial product (as mentioned above, such a blend of coarse and UF fillers -

was not suppose;:l'to be possible, and was expected to lead to a mud like

‘p_roduct when rhixedi with aqueous mixing fluid so that it is novel and

surprising to design such a pre-blend, knowing that such a mix would be

thereafter impossible to segregate again)

B " the aqueous compositions obtained by mixing the above

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

water, aqueous mix flUid, as a”'new inddstrial product
Cc ~ the blend (A) or the compositions (B) which have been
treated or pretreated with at least one superplaétifier or. ageous system

containing superplastifier(s) , as a new industrial product,
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. A, B or C being able to be_delivered to the end user that'way, optionally after
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any treatment allowing to ease the transportation and / or addition of routine,

inert additives.

Itis khoWn, in Laboratory trials, and due to the small volumes or loads involved,
to sometimes first place some small amount of “fluidifiers” in the bottom of the

Iaboratory mixing deVIce some of those fluidifiers may be superplastifiers, many

fare not. However even when some small amounts of superplastifiers -

“fluidifiers” are present, they cannot “treat” the fillers pre- blend eff|C|entIy as in

the inve:ntion, that is according to the definition given here'above.'They merely
act as fluidifiers, so that they interact maivnly ‘with the other first constituents of
the load, such; 'as sand, gravel, mix water etc., which are malaxed to,gether,
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 said aggregates particles that precisely need to be fl'uidized. If they were

not, there would be no fIU|d|f|cat|on Therefore they are then no longer available

- for the fillers; even if, to be absolutely complete we assume for a second that

some (mandatorily very small amount ) such fluidifier were quite partially and
quite marginally available, it could only quite marginally interfere with the fillers
pre-blend, that is in any case absolutely not with as a result the “efficient”

treatment effect or “surface coverage” effect or “unblocking “ effect generated by
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the supérplastifiers deliberately added in the present invention at a moment and .
at a time such as to reach the point of “efficient treatment”. Simply, the
necessary “threshold” or “TRIGGER” for UNbIobking could not be reached by

far, and, With no “trigger”, there could b'_e_ no “Unblocking” at all.

No 'prior'art ever reported any improvement or upgr'ading which might have a

relation with the fluidizers (mahy of fluidizers being additionally just plastifiers, -

" not superplastifiers); no doubt that, especially in an R&D Laboratory, if such an

upgrading had been noticed, it wOQId have been reported." This is simply

- because the “trigger” effect for “unblocking” never occurred.

In the industrial scale, one most generally uses NO fluidifiers, or in some
exceptional: cases in minute amounts, and in order to “fluidize” the mix: there

again, the fluidifiers are “used” to fluidify sand, gravel, etc. and are not available

;f‘or'the fillers, and therefore can in no way “triggef” the “unblocking” of the

system, the essential part of the invention.

~ As indicated .hereabove, the said low or medium filler(s) are made of Célcium

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.
Non limitative but appropriate of low/medium carbonate)baéed fillers are:

Betocarb ™ EC or SL d50 = 9, resp. 7 microns  Blaine = 690, resp. 462
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m2/g

}'Omyacarb"" 10 -PB or ES origin Mexico d50 ?’a;bout 10.8 resp. 10.4

Betocarb™ SL  from Salses, France . = d50 = 18 microns Blaine

=365m2/g

- The invention also covers the said

“CEMENT COMPOSITIONS” ”(in_ the wide sense defined above)
incorporating E(A) or (B) or (C) above,vénd namely in_corporating the said
pre-blend of low or medium filler(s) treated subsequently with at least one

superplastifier,
- and their USE in any "‘cement_” industry,

- and in the “CEMENT ELEMENTS or P_RODUCTS” so obtained
from the said compositions, - and the USE of such Cement elements

or Products in the “cement” industries.

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

- each and any piece of building or construction (or any piece or product for any

other industrial purpose known to the skilled man, including off-shore cementing,

or oil wells cementing, using “cement” compositions) such as blocks, etc...,
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prepafed from the said compositions.

By “cement” industries, we mean here any industry where: the above products
are known to receive a useful application, such as thé building and construction
, industry‘, oilfield or geothermal ' cementing indus'try_, and any such industry

~_evidently known to the skilled man.

This will be detai!’ed herebelow.

“Setting time” in this application, when mentioned, will be understood as .

~established under Standard EN 196 - 3.

DETAILED DESCRIPTION OF THE INVENTION |

In a detailed and most preferred (“be:s_ti mode” as of today) embodiment, the said

vPROCESS for preparirig the said “cement’ cbmpositions or systems is

characterized (in the so-called “pre-treatment” or equivalently “initial” mode) |

by the fact that it comprises or Cbh‘_sis:t_sl of:

a) providing a powder of dry, coarse , low or medium (or optionally

HP) calcium carbonate filler(s) as defined above as “calcium
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carbonate(s)-based filler”, hereafter “filler or fi:IIer(s_); -

b)  mixing the said filler(s) with an efﬁcikent treating arhount of at least
one ultrafine filler or “UF” , thus providing the “fillers pre-blend” (of

low or medium filler + UF)

5 c) mixing the said fillers pre-blend with at least one superplastifier,

thus p}oducing “pre-treated (of “itreated"‘)' fillers pre-blend”,

d) introducing the said pre-treated(or “treated”) fillers pre-blend info a

kneading or mixing device already containing mix water or a

' :15_ cofﬁposition of mix water possibly cohfainihg rbut_in_e or “non—

10 R interfering” additives (“mix water or aqueous miS(' cémposition”)

(hereafter for simplicity "mixing water”)

e) optionaIIy adding before or after the stép c), preferably before,
aggregates sucH :a:s sand and/or gravel, and possibly other “non

interfering” routine additives or adjuvants,
15 . f)  kneading or mixing.the said load during an efficient period of time,
g) recovering the said “cerh'ent” composition.

By “not interfering”, it is meant not interfering or not noticeably with the said

considered treatment or inventive process.
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By “efficient period of time”, it is meant a total period of time leading to an

_homogeneous mixture or blend, in the order of 2 — 15 min, preferably, for the

“standérd” mixtures or blends, 30 — 60 s. This will be detailed hereafter.

An example of end-user ’épplication is as follows: if the end user targets medium

or “standard" properties for it_é final cement ‘cémposition, for example with a final

mixih’g within his facilities in a fixed installation etc..., he will use compositions

~which are corresp.o‘ndingly simple that is not specifically complex or sensitive in

terms of routine additives, superplastifier, filler etc...; therefore, the end user will -

~have to mix for a relatively short time such as the above 35 - 65 s.

If to the contrary the end user targets hig'h-lé\/el or véry HP properties, he will

use cbrrespondingly more' complex compositiqns and more sensitive
Components,"fo_r‘example a more sensitive filler o:r superplastifief,-or sensitive
routine additives aimed at reaching é specific property, etc.... and usually he will
use less or far less mixing water: therefore he will need vto'rr‘1ix for a much longer

time such' as the.above 1-3 to .10 - 15 min.

_Evidently, "technical" composition or system means a "HP" quality (see the "Self

Ievellihg' test" section above) or '-'FLU‘ID"--se,e above too, and by contrast a

“standard" final composition means a "non-HP" quality, that is, see above, "dry"

-or more likely "plastic”.
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In both cases, that is "technlcal" or "standard" composmons and as explained in
the present application, the common objectlve is to reach a homogeneous
composition, also as explalned speC|f|caIIy in the present application, see below

"The main essential criteria...... final product must be homogeneous".

The above working principals are.'\ivell known to the skilled man end are for
completeness onIy The above values and examples are to provide gwdellnes

only, which the skilled man will be able to easily use in order to meet the

essentlal main cnterla .

One wiII_j_u:nderstand that it is impossible to provide examples or data for any
type of ultimate composition or ing-redient,,since the interactions are oomplex, SO

are the kinetics etc... but the skilled man knows about those parameters.

According to a less preferred mode, the said PROCESS for preparing the said :

“cement’ compositions or systems is characterized in the “mixed-treatment’

‘ mode by the fact that it comprises or consists of:

a) providing a powder of dfy, coarse calcium carbonate (s) “low or

medium” filler(s) as defined above

b)  mixing the said filler(s) with at least an UF to form the fillers pre-

blend -

C) mixing the said pre-blend with a portion or part of an efficient
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‘treating amount of at least one superplastifier, thus producing the

partially pre-treated fillers pre-blend,

“introducing the said partially pre-treated fillers pre-blend into a

kneading 'or mixing device already containing mix water or a

composition of mix water possibly containing routine additives

- (“mix water composition”) (hereafter for simplicity “mixing water”)

introducing"before or during step c), preferably during, into the
said kneadivn:g' or miXihg device, the rest of the said efficient

treating amount or proportioh of the superplastifier(s)

option_ally adding before or after the steps c) and d), preferably

‘before, aggregates such as sand and/or gravel, and possibly other

routine additivefs not interfering with the said treatment,

kneading Of' mixing:t:he saidzload during an efficient period of time

recovering the said “cement” composition.

15 zfAcco'rding to still another embodiment, the séidf F’ROCE_SS for preparing the

said “cement” compositions-or systems is characterized in the “inside-treatment”

mode by the fact that it comprises or consists of:

2

providing a powder of dry calcium carbonate (s) based filler(s) as

defined above



WO 2013/128270
b)
c)
5
d)
e)
10

f)

PCT/IB2013/000338
45

blending or mixing the said filler(s) with at least one UF,

introducing the saidvﬁUh.-'vtreatéd fi'IIers pre-blend ihto a kneading or
mixing device already Co;ntaining an efficient treating amount of at
least one superplastif_ier, (of feceiving it just after the inir_odgcing of
the said unatr'e'a't:ed_ fillers pre-blend) mix V\./,ater‘..or a composition of
mix water ‘:possibly_ con{aining ro‘u_tine:' additives (“mix water

composition”) (hereafter for simplicity “Vmixing water”)

kne_adihg or mixing the said load during'ah efficient period of time

optionally adding before or after the step c), preferably before,

aggregates such as sand and/or gravel, and possibly other routine

additives orza'djuvants, hot inteﬁering with the said 'treatment,

recovering the said “cement” .composition.

By “just after” it is meant that the treétivng agent can be introducéd before of after

the un-treated filler(s), but in the second case it must _be intfoduced rapidly after

15 the filler(s) , say, in a matter of some seconds to 10 s or so, in order for the filler

to remain fully.available for the treating agents without any disturbance due to

the kneading or mixing with sand, gravel etc.

It is usually most preferred to first introduce the aggregates such as sand and

gravel into the kneading or mixing device, and mix them optionally with a small
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amount of water and/or of fluidifier (see above),;'before: performing the other

steps.

Efficient” : In the above Process, the term “efficient” means that the treatment

leads to a workable cement composition, according to the self-levelling test or v

“cone” test, as shown in Table A above, that is leads to a wide diameter of the

| v“galetté” AND to a fluid, non sticky, not thick, not “slow”, not “dry”, product as

could be seen by “visual inspection” , that is matches the TWO criterias required

to reach the qualifiCation as HP or FLUID or TECHNICAL “cement’ (in the wide

- sense defined above) composition or system.

- As discussed abbve, it will be pure routine for a skilled man to perform a few self
"IeVeIIing tests, which are perfectly known to him ‘a require no costly or

?:_voluminous equipment, and no “daunting task”, so as to adapt the dosage of fhe

treating UFs) vs. the filler(s) and / or to define the mome_nf the treatment can

be stopped.

As treatment agent, is used at least one superpléstifier (and possibly at least
one__s_uvperplastifier with possibly some inert amount of plasticizer for cost

control) .

As mentioned above, a routine amount of fluidifier can also be preferablyvused.
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According to the above definition of the treating agent, the so called t‘reating
agents for the fillers consist of / or comprise superplastifier(s’). or comprise at

least one superplastifier (and optlonaIIy at least one plastifier i in-order to reduce

z'the overall costs) and preferably conS|st of at least one superplastlfler and v

optionally at least one efficiently cost-reducing amount of plastifier, and most -
preferably one superplastifier and optionally. o:ne efficiently cost-reducing

amount of a plasticizer.

Superplastifiers are well-known agents and are to the best selected among the

following products or families and their blends:

Polycarboxylates, polycarboxylate ethers, or much less preferred products

manufactured from sulfonated naphthalene condensate or sulfonated melamine .

formaldehyde. The skllled man knows these products WhICh are addltlonally

dlsclosed in the pnor art as cited above.

One will use preferably sodium salts of polyether v'carboxylates Which are

| :5 disclosed, as Well as their preparation, in US 5,739,212.

In this invention, the best mode treating agents (product A and product B)
appear to: be, in the superplastifier_s families, of the polycarboxylate ether '.

formulae.
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- Superplastifier(s) and especially Products A and B .are disclosed in- WO

2004 / 041882.

To be noted the . products codes A to K in Table A are FILLERS to be

_charactenzed NOT to create a confus.|on wrth the preferred treatlng agent(s) A

and B above which are (superplastifiers(s)).

By “efﬂcnent per|od of time” |t is meant here a penod of time of about 35 65
s for the standard composmons and from 1 =3 to 10 - 15 min. for the more

“technical’ that is more,complex and/or more sensmve compositions, as is

‘khoWn from the skilled man.

: For:a “standard” (that’s is, low or medi:um) composition, an example can be a

kneadrng t|me of 10 -15 - 20 s for the gravel and sand (dry kneadlng or mixing

is preferred), then of 10 s for the kneadlng or mixing of the hydraulrc binder and
untreated filler, then 10 — 15 s for the kneading or mixing with the treatment

‘agent(s) and mix water (this in the so-called “inside treatment mode”) , then 5 — _

15 s.for the final 'kneading. or rhixtng with the final “‘routine additives”.

'The main and essentlal crltena for the said penod of mlxmg is that the final

product must be homogeneous and the treatmg agent(s) be not absorbed or:

adsorbed onto the sand or gravel, or the the less possible extent:

By “efficient amount” of plastic:izer” (when present with the superplastifier) it
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‘is meant in this application an amount or proportion of plastifier which is able to -

reduce the '6ost of the treatment without interfering negatively with the system
and namely the filler(s) behaviour, namely in terms - of surface activity and

reactivity) ; the samé criteria applies to the “ihert additives”.

By “comprising” we mean here;_that the said treatment.:agen'ts consist

essentially or entirely of superplastvi:ﬁer(s) as de_fined; and may contain as
explained a cost-féducing efficient amount of at least one plastifier, and may

also contain: inert‘additives u_SefuI for the intended final_-_'application, such as anti _

foam agents, retarders, accelerators etc. absolutely known to the skilled man.

Usual additives of inert nature can be added at injection points known to the

skilled man, as said earlier.

The mixing or kneading device can be operated in a batch mode , a semi-
continuous mode,'or a continuous mOde, the adaptations being within the easy

reach of an average skilled man.

Dosage of superplastifier(s) used for the pre-treatment and treatment of

the filler(s):
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At the end-user location, the dosage in superplastifier(s) is ranging from 0.3 to

2-3 kg for‘ 100 kg of cement, preferably 0.8 to 1.2 kg / 100 kg of cement, on a

'DRY / DRY basis.

~In laboratory conditions, the same proportion ranges from.0.05 to 0.1 %:by

weight of the carbonate ( DRY ) that is 0.1 to 0.3 kg / 100 kg of cement, on a

DRY / DRY basis.

In laboratory conditions, for éstablishing the Table A, one used from 0.8 to 1.2

kg /100 kg 6ement, on a DRY / DRY basis.

At the end user. location, the ratio supefplastifier(s) / plasticizer(s) Can be from
100/0 to 95/5 - 90/ 10, preferably no less than 85 _/f 15 on a weigh_t:dry

basis.

The invention also resides in the said CEMENT (in the broad sense given above
that is cement, c’eméntitious compb_sitions, mortars, - concretes)
COMPOSITIONS (OR SYSTEMS) incorporating the said preblend of fillers +

UF(s) treated with at least one superplasticizer
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- per se, since they are distinguishable from the prior art similar

compositiohs by their physical structure and their properties,
- or as prepared by the above process of the invention, .
5 - as.well as compositions (A), (B) or (C) above,

and in the USE of those cement systems or compositions for making concrete

elements,

and ultimately in the CEMENT ELEMENTS incorporating the said treated pre-

blends of low or medium filler + UF

10 - pef se , since they‘arei distinguishable for the same reasons as the

compositions,
- and as prepared by using the said compositions.
aswell asinthe -

- calcium. carbonate-based filer(s) as. pre-treated by the

15 ~ - pretreatment process of the invention. -

Another objective is evidently to meet Client's requirements which are that the

“galette” or “cone” be above 350 mm in diameter, most preferably above 4000
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mm, or still better, above 420 mm, at a cost-effective dosage.

This can be easily and quickly appreciated by a skilled man by perfofming the -

cone and plate test. :

This test allows therefor’e to discriminat'e:the fillers and UF combinations, with

the assistance of the specification and examples, and the common general

knowledge, énd to select the best-performing'superplastifier(s), in view of the

final properties required by the end user.

The families of superplastifiers are very well known to the skilled man. The merit
of the inVenfors was not to discover thoSe families, nor their use as
superplastifiers i:h the common sense of the prior art, but to discover that 6ne
cér.i WIDELY UPGRADE a Iow-médium filler for cement (and hence the cement

compositions) by treating the said the Calcium Carbonate — based filler first with

- at least one UF then with at least one superplastifier.

It has been noted that certain compositions are so low in cone diameter (“self

levelling test”), stickiness, etc. that there is no way to upgrade them; this
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demonstrates the difficulty of the invention’s task.

Some can be upgraded but only by adding large proportions of 'the‘

sUperpIastifers used acccrding to the invéntion and even in such cases, the

if_diameter requirément' can be matched, BUT_'the' “galette” or “cone” remains

-sticky and thick in consistency, what means thét the result, despite the fact that

the diameter of the “galette” is correct, the composition cannot be regard'ed as

upgraded tc HP concrete 'compo'sitionA.

'~ According to the present: invention, the synergistic combination of the said low

filler with UF(s) prior to the chemical treatment with the superplastifier(s) allows
to reduce the % of superplastifier treating agent and hence renders the process

cost effective even for such very low fillers.

It is necessary to keep in mind that, for a concrete composition or system to be

" acceptable as HP composition, or upgraded from low or medium quality to-HP

quality, TWO features MUST be met simultaneously: -

- the diameter of the “galette” or cone must be above about 350, or better 5'

aboVe:4:OO, or still better above 420 mm, ;AND _

- the “galette” or cone spreading must NOT be sticky or thick or dry in

consistency, and must feature a correct flow rate.

Most preferably, there should be no exudation or water-release or outgassing,
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: though some minor such effects can be tolerated when the upgrading is globally

impressive.

This is another measurement of the very tough challenge which this invention

wishes to overcome, and of the véry hi‘gh'_t_e‘chnical and scientific input brought

by the invention to the current state of the art.

As can be seen from the aftached_ Table A, the “poor” fillers can NOT be

- upgraded since they never meet BOTH features.

This is also'true for some “medium” fillers such as product D, B , G, | and
K Which may show a good fluidity for examplé at adosage of4g BUT have a

bad aspect or héndling behaviour.

With the help of the Table A and_bf the above and below comments, the skilled

_mé_n will be able to discrimi'nate”tﬁ(:eE fillers. which CAN be upgraded by the

invention, and those (regarded as “low” as per the test of the Table A) which can

NOT.

To achieve these Objectives, the skilled man bears in mind first that a certain

water / cement ratio is directly linked to the workability of the composition and

‘that it is also imperative to develop high performance qualities in the end
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product, such as high performance or ‘“technical” level of setting properties,

drying properties, mechanical strength, namely. compressive strength etc.

As specified above, the invention relies first on the }surface treatment of the

CaCOs; ~ -based -FILLER(S)‘ + UF(S) pre-blend with one or more

superplasticizer(s) (optionally in admixture with one or more plastifier), and

- usuallyin the presence of a routine amount of fluidifier. The amount of plastifier

will be calculated easily by the skilled man as being the efficient cost effective

amount, not interfering with the overall treatment, that is not degrading the

results of the cone test, see above.

. Two superplastifiers prod‘ucts which are providing the best results are (as the

“‘best mode” a‘s. of the filing date) products A and B  of the polycarboxylate

ether family as mentioned above.

It is very surprising to notice that when using the invention, proportions of

superplastifier(s) treating agent(S)' for the CaCO:s filler(s) as low as 0.03 or 0.05

to 0.1% are sufficient.

It is entirely surprising to notice that such minuscule amounts of treating agents
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. are capable of upgrading to HP quality even medium to poor fillers. As

mentioned bove, this is due to a synergy that develops between the fillers pre-

blend and the superplastifier.

Many such plasticizers, or routine fluidifiers, are known, such as described for

example in the CHRYSO patent EP 0 663 892 .

Other products have been successfully tested as routine ﬂuidifiefs usable in the

process of the inventioh to perform a surféce treatment of the carbonate filler +

'UF pre-blend, such as the CHRYSO™ products described in the above cited EP

patent, such as PREMIA 196 ™, which is reportedly a ‘modified

pdlycarboxylate” or NRG 100 from Mappei ™

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, for ekémpl_e with the water or after the superplastifiers are added.

As to the “powders” that is the cement and the fillers pre-blend, 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 introduce the cement and the filler together as a
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. premix, 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 perfo_rming the addition in one .

of the above orders, for example in a kneading or mixing device equipped with

an endless screw (with additions at vari‘ous_points elong.the length> of the
equi'p'ment),‘possibly with pre-mixes being added at some peint(s), or as _a'nother
example in a series of successive kneading or mixing devicee, also with the
pos‘Sib.iIvity of adding premix(es) in one of the der/rces.:'lt will be obvious to the
skilled man that especially the latter opt_ion (several kneading or mixing devices)

has numerous drawbacks, if only the hecessary space and investment. -
Batch modee are preferred_ and will be referred to here-below. a '

Routine tests can help the skilled man to select the most appropriafe, in view of
the available equipment, of the end user practice, and with the help of the

follewing Tables and Figure which are attached to this application.

In the foIIowing examples, except if otherwise stated, the cemeht brand is the

- standardized cement 42,5 R Gaurain (CEM) having a water demand of

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



WO 2013/128270

- EXAMPLES

Example 1 Betocarb ™ SL + UF + product B

58

Enclosed is TABLE B showing the tests results.

PCT/IB2013/000338

A . D E_ F G H 1 J- K L
Betocarb |[Betocarb .. .| Etiquette Chrysoflui
;HZQ Cement| "o Ag sL|Silica fumeMetakaolin violette | Sand B Premia 196 Target Results | V-Funnel
(0 (9 “(9) (9 (9 (9 (9 (9 (9 (%dd (9) (mm) {mm) (sec)
standard | 243 378 486 0 0 0 0 1350 | 0 0 3 > 350 465 .5
. 12 04 425
test 1a 243 378 0 486 0 0 0 1350 | 13 011 3 > 350 435 7
B : : s 1.2 0,1 o 401 -
test 1b 243 378 0 . 461 25 0 0 1350 | 24 02 3 > 350 421 8
] 12 01 415
test1c: 243 378 0 461: 0 25 0 1350 | 16 0,13 3 > 350 423 8
‘ 06 005 400
test1d 243 378 0 461 0 ) 25 1350} 08 0,07 3 > 350 415 7
12 01 426
test 2a 243 | 378 0 436 50 0 0 1350 | 3 0,25 3 > 350 423 9
08 007 0
test 2b 243 378 0 436 0 50 0 1350 | 13 0,11 3 > 350 200 3
: 21 017 436
test 2c 243 | 378 0 436 0 0 50 1350 | 06 - 0,05 3 > 350 425 6
test 3a 243 378 0 411 75 0 0 1350 | 36 03 3 > 350 420 12
. ) 26 021 415
test 3b 243 378 0 411 0 75 0 1350 | 28 0,23 3 > 350 420 10
test 3¢ 243 378 0 411 0 0 75 1350 | 06 0,05 3 > 350 420 6 J

TABLE B
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" Also enclosed is Table C showing a summary of the tests, and corresponding

Figure 1.
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Betocarb SL is a “low” calcium carbonate b_a_s_ed filler (marble) (d50 = 1112

microns) (Blaine surface = 365 m2/g)

_Silica fumé SF and metakaolin MK aré two UFs as defihed above.

Pulverized metakaolin (MK) is made by thermal treatment of natural clay. The
crystalline clay minerals are dehydroxylated. Metakaolin' powder has the higher

pozzolanic éctivity (756 mg CaOl/g sample). The caICihing temperature of clay .

affects the pozzolanic reactivity of the resulting product. -

Silica Fume (SF)‘

~ Silica fume-originétes from.the reduction of high purity q!l}artz with ¢oal in electric arc

furnaces in the production of silicon and ferrosilicon alloys and consists of very fine
spherical particles containing at least 85 % by mass of amorphous silicon dioxide.

EV (Etiquette violette ™) is an UF too as defined above, a very fine calcium |

carbonate from Oméy; France, from microcrystalline Champaghe Whiting.

For each group of tests, the UF amount is the same, that is respectively 25, 50

and 75 g.
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Test1ais a blank test (no UF)

“The amount of mix water remains constant in all tests, 243 g. So is the amount

of sand, 1350 g, and water 243 g. a

The “standard” test is a comparative test with no UFs but with _ 486 g of BL 200

(d50 = 7 micro'ns, Blaine = 462 g/m2) serving as a reference for the cone

diameter only (it is a low filler since it gives a poor flow and workability in the

cone test).

~ Superplastifier B belongs to the preferred family as defined above.

' -'Chi’ysoﬂuidTMPre"mia 196 is a routine fluidifier and its amount remains constant

at 3g.

Table B shows that the low Filler Betocarb HP-OG providés an excellent

result of 465 mm in cone test “galette” diameter (BUT as explained above, a

poor flow and visual aspect).

When replacing the low filler Betocarb HP-OG with another low filler Betocarb

SL at the same amount of 486 g (test 1a) one reaches. 425 mm at 0.1 % dry

weight of superplastifier B or 435 mm at 0.11 %.

These Tables B and C show the synergy between the treatment with UF and

that by the superplastifier B.
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Example 2 Betocarb SL + UF PCC or UF MCC +B

Séé enclosed Table D -
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This test is the same as above Example 2 except that as UF one uses a

‘precipitated calcium carbonate PCC d50 = 1,52 microns, known to be an UF, or

a MCC which is a modified calcium carbbnate (see USP 6, 666, 953) d50 =

2,29 microns.

5 Results call for the same comments as in Example 2.

Exa'mple 3 Lavigne + Product A (comparative test):

Enclosed is Table E

5

) LA [l B || C
Reference sample 2252/1 2252/1 2252/1 2252/1
" Lavigne 13 Lavigne 13u. Lavigne 13 Lavigne 13
Reference Y] o os A 01nAa || rEv
Cement - 378 378 378 378
H,O 243 243 243 243
Sand - 1350 1350 1350 1350
Filler "St Béat St Béat St Béat St Béat / Violette
CaCQO, 486 486 486 436/ 50 '
% A (Secisec) 0 0,05 0,1 0
Fluidifier Premia 196 4 4 4 4
Test 4g |Consistancy (> 350 mm) 413 428 . 441 440
Aspect A2 A2 A2 A2
Observations _Slo_w flow — Slqw flow — SIo_W flow — Fluid mortar +
Dilating mortar | | Dilating mortar || Dilating mortar | [somewhat settles

Table E
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The low fillle'r is Lavigne , a coarse carbonate, marble, d50 = 13 microns.

The UF used to treat the above filler is E_tiquetté violette EV d50 = 2.4 .

microns.

If we consider the lefthand column A ( Lavigne Filler with no UF treatment and

no freatmen?t with a "superpla_stifier) we can see that the diameter in the cone

- testis 413 mm-..

Despite 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. thereforé
mitigated since the cone diameter is excellent but the flow test could be better in

visual “aspect’”.

Another test has been perfo‘r‘med (no't shown in the Table) with 3g of fluidifief‘ ”:

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

This means that the right optimum in this test is to use the indicated proportion

of EV but between 3 and 4 g of fluidifier, — 3.7 g, preferably 3.5 g.

If we consider the two central columns, B and C, we can see that by treating the



WO 2013/128270 PCT/IB2013/000338

10

15

67

marble with resp. 0.005 % or 0.10 % Pr'oduct: A /dry weight of cement

composition one obtains the same “low flow rate’ and “dilating mortar” but with a

~ better diameter.

This shows that the treatment of the considered marble with | 0.05 to 0.10 %

Product A - |mproves the workablllty of the mortar. composmon but for this -

~marble type not enough.:

:Below 0.05 %, no pertlnent measurement of the preC|se % can be done in
'Laboratory conditions, so we can see or deduct from the table E that a .
_ treatment of this marble with about 0 03 to 0.05 — 0. 10 - 0. 15 % Product B

,lmproves clearly the dlameter but not the flow rate '

If we consider ‘now the next column D one can see that by replacing 486 g of
Lawgne filler with 436 g ‘of the same Lavigne filler but treated only wnth 50 g of
EV according to the invention, with still 4 g of fluidifier Chrysoflwd Premia 196
being present as above, the cement_composition becomes ﬂuid with a very high
diameter of 440 mm (same as the 441 mm obtained wit:h a treatment with only 1

% of Product A) with the only disadvantage that it somewhat settles.
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Here again, an adjustment of the fluidifier at 3g instead of 4g renders the mortar |

“fluid”.

So, here again, the optimum is a treatment in the presence of between 3 and 4

g of ﬂu,i}difie‘r, such as 3.4 — 3.7 g, prefera'bly 3.5 g / dry weight of the total

cement composition.

We can conclude from this table E that the treatment with Product A -
superplastifier alone does not bring, for this specific marble, a solution which is

entirely satisfactory. The treatment with only an UF br_ings a satisfactory solution -

at 3 ~ 3.5g fluidifier (it is the subject matter of a pending application filed the

same day as the present one).

" This test confirms the interest of treating the coarse filler first with an UF then

treating the preblend with a superblastifier to take benefit from the synergy.

'APPLICATION(S)

The applications are all those commonly using the above described cement,
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~mortar, or concrete compositions or systems.
CEMENT PRODUCTS

Tho'se are the produ_Cts or .elements thét are known to bé manufactured from the .
“above cement,‘» mortavr or concr,eté compositions,‘i'r:\ the buiiding industry or any

5 oother industry, in a well-known manner.
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- CLAIMS

1 PROCESS for the preparation of cement / mortar /. concrete
| compositions or systems, (for ‘Simplicity' hereaftér- ‘cement’” compositions or

~systems or even “cements” ), of a generally known type - containing low or

medium (sténdard) “filler(s)”, and/or optionally HP filler(s),_ as carbonate — -

based filler(s), namely coarse low or medium calcium carbonate(s) , namely

coarse marble(s), characterized in that it comprises or consists in:

- af Iéast one first step where the said  low or mediurh (and/or optionélly
HP) “fillers” is/are treated with an efficient treating amount of at least

one ultrafine filler (UF) , what forms the “fillers pre-blénd”, énd.

- . at least one subseqdént or sébond step where the resujlting “fillers pre-

‘blend” is treated with a treating agent consisting of or com_pvr_ising' at least a

superplastifier. :

2 Process according to c.Iaim 1 characterizéd in that the said two steps are

" separated by additions of routine, inert additives.
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'3 Process according to claim 1 or 2 characterized in that each treatment

step with an UF or the ‘su'perplastifier may be fractionated.

4  Process according to any-one of the p_recéding claims characterized in

that the process is conducted in the presence of a fluidifier (or “bottom-tank

fluidifier” and in that said ﬂ_uidifier is preferably a modified polycarboxylate, and
in that preferably the dosage of fluidifier is from between 3 and 4 g, such as

3.4-37 g‘, preferably 3.5 g-/.dry weight of the total cement composition.

5 Proc’:e'ss according to ény one of claims 1 to 4 characterized in that the

" carbonate — based filler(s is/are defined as 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 ’w:ei’ght (dry) of

CaCOs, preferably more than 80 %, still more'preferably more thén 90 %

6  Process according to any one of claims 1 to 5 characterized in that the

sais carbonate-based filler(s)s are selected among:

- natural calcium carbonate(s) or ground calcium carbonate(s) (GCC(s)) such
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~.as GCC from marble, chalk, calcite, or from other natural and well-known forms

of natural calcium -

- PCC(s) whichis a precipitatéd calcium carbonate,

- or a mixture of said CaCOs - containing rocks or mineral materials with

‘each other as well as blends or mixtures of GCC(s) and PCC(s), the GCC / PCC

ratio being be chosen from 0 — 100 to 100 0 % by dry weight, preferably from

30-70t0 70 /30 % by dry welght

7 Process accordmg to clalm 50r6 charactenzed ln that the said fillers are

»selected among:

- Coarse calcium carbonates of d50 >=‘ 9 - 7 microns Blaine = 690 -

462 m2/g

Coarse caicium carbonates d50 = about 10.8-10.4

- Coarse calcium carbonates ~ d50 = 18 microns Blaine = 365 m2 / g

'8 Process according to any one of the préceding claims characterized in

that the said “ultrafine filler(s)” or “UFs” are defined by
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a d50 from about 1 micron to about 5 or 6 microns, preferably from 1 to

3 micro‘n's', and still better of about 2 - 3 microns, usually <5 microns.

and

- a high specific surface , usually defined as BLAINE > - 1000 m2/kg

pref. > 1500 m2/kg -, pref. upto 2000 M2/kg.

9 Process according to any one of the preceding claims characterized in

that the .said UF(s) are selected among: - |

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

- metakaolin (calcined ka‘olins,bd50 = about 3 to 5 — 6 microns),

- chalks of d50 = about 1 to 5 microns,

- : célcites (about 1 miéron d5Q),

very fine white Iirﬁestone (abou_t 3 microns d50):,
- marbles of about 1 to 5 — 6 microns d50,
- ultrafine calcium carbonate (dSC 1 - 2 microns),

- Ultrafine calcium carbonate from microcrystaline Whiting (about 2.4



WO 2013/128270 PCT/IB2013/000338
74

micron d50),
- Ultrafine siliceous product d50 : 1.86 micron
- Modified cacium carbonates (MCC) namely of d50 = 2.29 microns

-+ PCC (brecipitated calcium carbohate) namely of d50= 1.52 micron

5
| 10 .P'rocess according to any one of fhe preceding claimscharacterized in
that the UF(s) are' selected among: | |
- u[traﬁﬁe calcium carbohate, d50 = 2.4 ‘microns,' 'i
- silica fufﬁe,
10 - metakaolin,

- ultrafine calcium carbonate 1 -2 microns

11 Process according to any one of the préceding claims
characterized in that the Process can be performed alohg one of the following

15 options :
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1 the said fillers pre-blend is efficie_ntly}treated with the superplasticizer

before being introduced in the kneading or mixing device (“pre-treatment"’ also

‘named “initial” ) , such as ih an outside mixing Laboratory equipment or, in the

industrial scale, such a pre-treatment can be performed in an industrial device

such as any industrial kneading or mixing equipmeht .

“2  the said fillers pre-blend is treated with the superplasticizer after having

'beihg introduced in the kneading or mixing device (“inside treatment”).

3 the said fillers pre-blend is efficiently treated partially before being
introduced in the kneadving orf mixing device (“partial pre-treatment”-)-: and

partially after 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.

12 Process according to any one: of the preceding claimsjcharacterized' in
that at least a portion of the_ efficient amount of treeting suberplastiﬁer(s), or the
to{ality of the said efficient amount, is mixed with the fillers pre-blend on the

weighting device (“balance”) leading to the kneading or mixing device.
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13'  PROCESS for preparihg “cement” compositions or sy‘Stems according to

_any.one' of claims 1 to 12 characterized (in the so-called “pre-tréatmeht” or

equivalently “initial” mode) in that it comprises or consists of:

" a) providing a powder of dry, coarse calcium carbonate filler(s) as

defined above as “calcium c_arbonat_e(s)-based filler”, }he"reafter “filler or filler(s);

b) mixing the said filler(s) with an efficient treating amount of at least one

ultrafine filler or “UF™ , thus providing the “fillers pré-blend” (of low or medium

filler + UF)

c) mixing the said fillers pre-blend with at least one superplastifier, thus

‘producing “pre-treated (or “treated”) fillers pre-blend”,

d) introducing the sa'id pre-treated(or “treated”) fillers pre-ble’nd into a kneadihg

~or mixing device already containing mix water or a composition of mix water -

possibly containing routine or “non—interfering” additives (“mix water:or aqueous

mix composition”) (hereafter for simpklicity “mixing water”)

e) Optiohally adding before or after the step c¢), prefe‘rably‘ before, | 'aggregétes

such as sand and/or grévél, and possibly' other “non interfering” routine additi\)es

or adjuvants,
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f) kneading or mixing the said load during an efficient period of time,

g) recovering the said “cement” composition

h) and the proce's_s is conducted optionally in the presence of a bottom-tank‘

fluidifier.

14 PROCESS for prepaii‘ng the said “cement’ compositions - or Systems

according to any one of claims 1 to 12 characterized in the “mixed-treatment”’

mode by the fact that it cOmprisés or consists of:

a) providing a powder of dry, coarse calcium carbonate (s) “low or medium”

filler(s) aé defined ab.ove .

" b) mixing the said filler(s) with at least an UF to form the fillers pre-blend

c) mixing the said pre-blend with a portion or part of an efficient treating amount
of ét least one superplastifier, thus producing the'pa'rtially pre-treated fillers pre-

blend,

d) introducing the said partially pre-treated fillers pre-blend into a kneading or
mixing device already containing miXx water or a composition of mix water

possibly containing routine additives (“mix water composition”) (hereafter for



WO 2013/128270 PCT/IB2013/000338

10

15

78

simplicity “mixing water”) .

‘e) introducing before or during step - c), preferably during, into the said kneading

or mixing device, the rest of the said efficient treating amount or proportion of

the super'p‘lastifier(s)

) o:ptionally} adding before or after the steps c) and d), preferably before,

- aggregates such as sand and/or gravel, and possibly other 'routine" additives not

interfering with the said treatrhent,
g) kneading or mixing the said load during an efficient period of time
h) récovering the said “cement” composition :

i) and the process is conducted optionally in the presence of a bottom-tank

fluidifier .

1v5 | PROCESS for preparing the s_aid ‘cement” compositi‘ons or systerhs

according to anyone of claims 1 to 12 characterized in the “inside-treatment”

‘mode Vb‘y

a) providing a powder of dry calcium carbonate (s) based filler(s) as defined

above
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b) blending or mixing the said filler(s) with at least one UF,

c¢) introducing the said un-treated fillers pre-blend .into a krieading or mixing |

- device alre_ady'containing an efficientvtreating amount of at least one

superplastifier, (or receiving it just after the introducing of the said un-treated

illers pre-blend) mix wate.r:o'r a composition of mix water possibly containing .

routine additives (“mix water composition”) (hereafter for simplicity “mixing

water”)

| d) kneading or mixing the said load during an efficient period of time

e) optionally adding before or after the step c), preferablybefore, aggregates
such as sand and/or 'graVel,' and poSsibly. other 'rofutine additives or adjuvants,

not ':interfering with the said tr_éatment,
f) recovering the said “cement’ composition,

g) and in that the proCéss is conducted in the preSénoe of a bottom-tank

fluidifier.

16 Process according to any one of the preceding claims characterized in
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that the “efficient penod of time” is in the order of 2 — 15 min, preferably, for the

standard” mlxtures or blends 30-60s namely 35 - 65 S or 1-3 to 10-15

'min.

_-17' Process accordmg to any one of the preceding clalms characterized in

that that the treatlng agent can be mtroduced before of after the un- treated_
fr|ler(s) but in the second case it must be introduced rap|d|y after the filler(s) in

a matter of some’ seconds to 10 s or so.

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

. that one first introduces the aggregates such as sand .and gravel into the

10

15

kneading or mixing device, and mix them optionally with a small amount of water 3

and/or of fluidifier (see above), before performing the other steps.

19 Process according to any one of the preceding cla|ms characterized in

that the treatment agent for the pre- blend of coarse filler(s) and UFs consists of/ i
or comprises superplastifier(s), or at Ieas’t one superplastifier and optionally at

least one plastifier.

20  Process according to any one‘of the preceding claims characterized in
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that a fluidifier is used.

21 Process accofding to any one of the preceding claims characterized in

that the superplastifiers are selected among the following .products or families

-and their blends:

- products vmanufacturevd from sulfonated naphthalene condensate or

sulfonated melamine fo‘rr‘nalde.hyde

- polycarboxylates, |
- polycarboxylate ethers,

22 Process. according to any one of the preceding claims characterized in

that the dosage of superplastifier(s) used for the pre-treatment and treatment of

the filler(s) blend or pre-blend is as follows:

- At the_ end—use__r location, the dosage in supe.rpla_stifier.(s) is ranging from

0.3 to 2-3 kg for 100 kg of cement, preferably 0.8 to 1.2 kg / 100 kg of

cement, on a DRY / DRY basis.

- In laboratory conditions, the same proportion ranges from 0.05 to 0.1 %

by weight of the carbonate ( DRY ) thatis 0.1 to 0.3 kg / 100 kg'.of cement, on a
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DRY / DRY basis,

- narhely from 0.8 to1.2 kg/ 100 kg cement, on a DRY / DRY basis.

| 23 Process according to’claim 21 characterized in that at the end user

3 Iocatioh, the ratio superplastifier(s) / plasticizer(s) ranges from 100/0 to . 95/5

- 90/ 10, preferably no less than 85/ 15 on a weight dry basis.

24 Process according to any one of the precéding claims characterized in

that it is performed in a batch mode or a continuous mode.

25 Product comprising, or consisting of, the pre - blend (A) of coarse , low or
medium (or optionally HP) “calcium carbonate — based filler” pre-blended with at

least an UF .

26  Aqueous compositions (B) obtained by mixing the above pre- blend (A)
in claim 27 of coarse filler(s) with UF(s) with an aqueous system such as mix

water, agueous mix fluid.
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27 Product (C) consisting of, or comprising,the pre-blvend (A) or the
compositions  (B) of claims 25 or 26 ‘treated or pretreated with at least one

superplastifier or aqueou_é system containing superplastifier(s) .

28 CEMENT (.t_hat is cement, _cemen_titious 'compos‘itions, nﬁortars,'

concretes) COMPOSITIONS (OR SYSTEMS) incorporating the said pre-blend

'(A‘)' of fillers + UF(s) treated or the said aqueous compositions (B) or the said

producf (C) as defined in claims 25, 26 and 27.

29 . CEMENT _(thét is ‘cement, cementitious compositions, mortars,
Concretes) :COMPOSIT,IONS (OR SYSTEMS) incorporating the said pre-blend )

of fillers + UF(s) treated with at least one superplésticizer characterized by the

~fact that they have been "prepared by the  process as defined in any of claims

1to 24.

30 USE of the cement systems or compasitions , or of pre-blends (A) or
aqueous compositions (B) or product (C) in the cement industry' narhely for for

making concrete elements,
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- 31 : CEMENT ELEMENTé_‘ such a construction or  building - blocks
incorpo:rating the ce_rheht sysferﬁs or compo_‘sitidns, orbcg)f pre-bléndszﬁ (A) or .
"a.quequzs composifions (B) }or'_prOduct (C) in the cekrhen't 5:industry:-'for making
concrete elements, énd/vor the cement compositio‘hs'a‘s prepared according to

5 the claims 1 to 24.
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