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(57) Abstract: Process for restoring the « performance » of a cement slurry based on white or grey cement, containing at least one
flowability-degrading pigment, in which a fine filler such as a fine GCC is used to recover up to 90 to 100 % of the flowability. The
process incorporates the possibility to evaluate the color quality such as L, a, b, (and R xyz factors) (diagram Fig. 6), L being evalu-
ated at about 85 days. The flowability is restored by the fine GCC, alone or in combination with the filler of the base cement com -
position, and the fine GCC can be combined as ready-for use premixes with either the base filler or the considered pigment.
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A new process for restoring the flowability of a pigment-containing cement or
concrete composition, new filler and pigment composition, new filler and
restoration filler composition, new use of a fine filler as flowability restoration
5 filler.

'TECHNICAL FIELD

The technical field is that of « cement formulations ».

L0
A «base » cément formulation, in the present application, as is known to the skilled
man, is a formulation comprising:
- atleast one hydraulic binder
- atleast one fine aggregate
L5 - water or a water-based mixing fluid for the cement formulation

- optionally afiller like preferably a calcium carbonate

- possibly rheology etc..., routine, additives

Special additives such as (color) pigments, colorants and dyes, hereafter « pigments »,
)0 can be added when needed.

Cement comes in various shades and is then named « white » or « grey ».

White and grey cements are subject to precise standards which are known to the
skilled man. '

25 The present technical field is more specifically that of « base » cement formulations
based on:

- awhite or grey cement

CONFIRMATION COPY
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- fine aggregates, namely sand,
- at least one color pigment,
- - water or water-based fluid, preferably water,

- a« base » filler like preferably.

5
~ The base filler can be, not limitatively, a calcium carbonate.
The present invention is based on a cement base composition comprising:
- a white or grey cement
.0 - fine aggregates, namely sand,

- atleast one color pigment,
- water or water-based fluid, preferably water,

- a base filler.

5 The present invention also cover concrete compositions, that is a base cement

composition to which, as is well known, gravel is added in a known manner.

In the present application, « cement formulations » or « cement compaositions » will
include concrete compositions, with the only difference that gravel is present. The
)0 technical problem, in the presence of pigments, is the same, and the solution of the

present invention solves the technical problem in the same manner.

TECHNICAL PROBLEM

In WO 2013/128268, WO 2013/128271 and WO 2013/128270, the Applicant has
developed specially cement formulations and tests methods with the purpose of
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helping the skilled man to formulate cement compositibns even in quite difficult
situations, that is namely when the flowability of the formulation is severely impaired by
the nature and properties of the hydraulic binder and/or of the filler. In such conditions,
the formulation is too « thick » or too viscous (that is, very poor flowability) to be used
by the end-user’s skilled man.

The above cited documents describe and define the well known «cone test»
commonly used to appreciate « flowability » (or almost equivalently « consistency ») of
a cement formulation, and define three techniques for upgrading a « low » performing
filler (leading to a poor consistency in a cement formulation) into a « medium »
performing or even a high performing (HP or high quality) filler leading to a formulation
with a correct or excellent consistency/flowability for the end-user.

This previous work however does not address the quite different problem
appearing when formulating a color cement composition, that comprises at least

one pigment (pigment, colorant or dye). .

The skilled man knows that a pigment is a fine to very fine product, which features a

high tendency to absorb water, sometimes in even significant amounts.

In a cement formulation, when water is absorbed, the delicate balance between the
binder, the water, the filler and the aggregate (and optionally gravel in a concrete
formulation) is altered, or severely altered, and the technical « performance » of the

cement formulation decreases.

The technical problem is too, as importantly, to allow the skilled man to use the amount
of pigment he wishes, so as to reach the proper color density, and to use whatever
pigment he wishes, even the pigments provoking the worst problems.

« Performance » within the meaning of the present invention refers here to a set of
properties, namely rheological properties, like flowability or consistency or fluidity, all
features well known to the skilled man, and the like, that allow the end user to use the
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formulation with no problems other than minor adjustments to his specific need and to
his specific starting materials. In such a context, not only will a pigment damage such
set of properties, namely by reducing the flowability/consistency of the cement
formulation (what is often referred to as a fluidity decrease or a « poor consistency » of
the cement formulation and translates into a reduced diameter in the « cone test »)
such as described in WO 2013/128268, WO 2013/128271 or WO 2013/128270, but
the pigment will also be prevented to impart the correct color to the cement

formulation.

The desired color tone, hue or saturation will not be reached or achieved, at least not
accurately, or not with a proper color density or color intensity, or not in a reproducible
manner from one batch to the next one, and the skilled man, , can do nothing but to
add water to try and compensate the water loss caused by the water uptake of the
pigment as previously mentioned, and try that way to re-establish the good
performance of the final cement formulation. The skilled man may also be prevented
to incorporate the desired amount of color pigment, due to a too heavy degradation of
the flowability of the final cement formulation, and is therefore prevented from reaching
the desired color intensity or tone or density etc... Adding water in such way is
obviously a tenuous trial and error process, expensive and time consuming, and

inaccurate as to its result. And in addition it can not solve all the situations.

Additionally, such additions of water may provoke a loss in mechanical strength of the
final cement product, this generating a risk of incompatibility with the cement (point of
saturation and secondary effects, i.e. impact on the setting time, color tone, hue or
saturation, crack and impact resistance etc...).

The technical problem thus to be solved by the present invention is to « restore » the
performance of a colored cement formulation whose performance is degraded due to
the presence of a pigment, that is to improve the performance criterii, namely fluidity or
consistency or roWabthy (which properties are used almost equivalently by the skilled
man) and desired color tone, hue or density so that the performance of the pigment-
containing cement formulation features a good consistency or fluidity or flowability,
identical or very close to that of the considered cement composition, had it not
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contained the deleterial pigment. A secondary technical problem, which is the direct
consequence of the above, and therefore is part of the global « technical problem » is
too, as importantly, to allow the skilled man to use the amount of pigment he wishes,
so as to reach the proper color density, and to use whatever pigment he wishes, even
the pigments provoking the worst problems.

It is therefore an object of the present invention to provide :

- A aProcess for improving the « performance » (that is for « restoring » the
good performance -of a cement formulation in the presence of a pigment,
without being forced to proceed to tenuous trial and error tests such as
adding water) of a cement slurry based on white or grey cement, a « base »
filler, namely but not limitatively a « base » calcium carbonate, at least one
pigment, Water or a water-based mixing fluid,- and sand, and optionally
routine additives such as rheology additives, anti-foam additives, etc...)
characterized by the use of the below described « Restoration Filler » which

belongs to a specific class of fine fillers, namely carbonates, namely calcium
carbonates, in admixture with the « base » carbonate filler.

An important point being that, by restoring the performance of the cement
formulation,. the said process allows the pigment to be selected and used
so as to produce the correct color, that is the desired color tone with the
desire}d inténsity or color density).

if a concrete formulation is contemplated, gravel is incorporated in known proportions

and manner. This will not be repeated uselessly in the following.

- B the corresponding Cement Formulations comprising a white or grey
cement, the at least one pigment, water or water-based mixing fluid, as well
as
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- the combination of the « base » filler and of the inventive
« Restoring filler » as described below,

- c thé corresponding New Use of a specific class of fine restoring fillers
namely but not limitatively carbonates, namely calcium carbonates which will be
described below as « Restoration carbonate Filler » to improve or « restore » the
flowability / consistency and the color quality of a base white-cement formulation
containing a pigment

- D New Restoration Filler Blend as a new industrial product for cement
formulations characterized in that it comprises a blend of at least a « base » filler and

at least one « restoration » fine filler namely but not limitatively carbonates, namely

~ calcium carbonates filler(s) selected from the above « specific class », namely fine

GCC, in a ratio of between 5/95% to 95/5 by weight, preferably 30/70 to 70/30, pref.

40/60 to 60/40, preferably 50/50.

A premix base filler / rest. filler (Betocarb™ / Betoflow™) can be seen at from 256 / 1
by weight to 228 / 8 by weight in Table 11.

- E New Restoration Filler / Pigment Blend as a new industrial product,
characterized in that it comprises at least a pigment capable of degrading the
flowability of a cement composition and at least a « restoration filler » as defined
above, in a ratio of pigment / restoration filler from 1/1 to 5/ 1, by weight.

Usable pigment-restoration filler premixes can be at a ratio by weight of: pigment 3/
rest. filler 1, see Table 11.

- F a Pigment Damage / color Evaluation Process for determining easily
which pigments will degrade the performance of a cement formulation, and which will
not, so that the skilled man has a tool for deciding when to proceed with the
implementation of the above restoration process and the corresponding above cement
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formulation or use of the carbonate restoring filler or restoring filler blend or restoration
filler / pigment blend.

Definitions or conventions

Except if otherwise mentioned, a singular includes a plural. As an example, « one
filler » include blends of several fillers of the considered classes; same for «a

cement » ; same for « a pigment », etc...
Performance: see above

Pigment means here (in the whole application and claims) only one pigment, or a

mixture of several pigments, known to impart a given color to cement formulations.

Usual requirements for pigments for use in colored mortar and concrete formulation
are for the pigment to be weather resistant, chem'ically inert, alkali resistant, light fast -
(UV. resistant), and water resistant. Pigments can be characterized usually with
indicators such as grading, process, purity, oil & water absorption levels, opacity,
coloration power, content in water soluble salts, etc.... The skilled man may refer to
Standards ASTM C 979 or EN 12878.

It is generally admitted that pigment have a fineness which can be down to 40 microns,
that is a particle size which may be from 2 or 5 microns up to 40 microns ref.
« Houilleres de Cruéjouls » « Pigments » « Mode d’emploi », established 15/09/2009.
That document contains the AFNOR definition of pigments, and the list of expected
properties and impacts on mixtures.

Each pigment has a particular « flowability » and « brightness » signature. This is
known to the skilled man and means that each pigment is known to have a distinct
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impact on flowabilility (appreciated by the cone test) and brightness or luminance
factor L (defined below) in the considered colored cement formulation.

Water means here mixing water or mixing water-containing or water-based mixing fluid

for the cement formulation. Water may contain known routine additives.

« Base » cement formulation means here a formulation for cementing, building,

construction etc... applications, comprising:

a cement binder,

one fine aggregate namely sand

- optionally but much preferably a « base » filler

- at least one color pigment,

- and water,

- optionally gravel if this is a « concrete » formulation

- plus possibly one or more routine additives such as rheology -adjusting
additives, defoaming agents, etc... even though those are not mentioned,

which cement formulation leads to a dual consistency and color technical problem as
described hereabove, due to the presence of the pigment, and more specifically the
said base cement formulation having a flowability decreased by a maximum of 10 % or
about compared to the same composition not comprising the color pigment, wherein
the flowabilty is determined by the cone test method. |

It is obviously possible to use blends or combinations of cement binders, blends of fine
aggregates, namely blends of sands, blends of base fillers, blends of color pigments,
since as mentioned above “singular” means “plurial” in the present application and
claims, except as specifically otherwise clearly mentioned
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« Reference » cement formulation means the above « base » cement formulation

without the color pigment, colorant or dye.

Sand means one (or a blend) of the usual fine sand used as an aggregate for cement
formulations, namely siliceous sands belonging to the scope of Standard EN 196-1
esp. Art. 5.1, and described in the above cited EPAs.

In the below specification, Tables and claims, SAN 099 is such a siliceous sand.
The sand SAN099 is a siliceous sand according to standard EN 196-1.

Fine calcium carbonate means here a calcium carbonate with the following main

features:
0.5 micron < db0 < 5 microns

Preferably 1 micron < d50 < 3 microns

85 % < CaCO3 content <100 %

pref 90 % < CaCO3 content <98 % by weight

' The Restoration carbonate filler as described below belongs to that class of « fine

calcium carbonates » as defined hereabove. It can be, as will be described below, a
GCC (ground calcium carbonate, or « natural ») or a PCC (precipitated calcium
carbonate), most preferably a fine GCC such as a ground marble, chalk or limestone.

A fine GCC can be defined as 90-95-100 % passing 63 microns sieve and d50 < 5
microns plus a CaCO3 content of at least 85 pref. at least 90 % weight CaCO3 .

Representative examples of fine GCCs feature:

d50 of 2.8 or 4.3 or 4.0 or 4.8 or 2.8 or 3.0 with respective Blaine surface (EN 196-6)
of (m2/kg) 1018 or 1135 or 942 or 937 or 1022 or 1102, respectively. '
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A preferred restoration filler is commercialized under the name Betoflow™ D d50 3
microns CaCO3 98.6 % w 100% passing 63 microns sieve Methylene blue test
0.33 g/kg.

Betoflow™D can be advantageously used in combination with pozzolanic filler
products.

" The skilled man will be able to select different fine carbonate fillers of the same class,

in view of the above, as a replacement for Betoflow D or in admixture with it.

Betoflow ™ F can be used in that class as being very close to Betoflow D properties.

A « base » filler is a filler such as a calcium carbonate which is present in the « base »
cement formulation. It is known to be used to promote the compactness of cement
based products.

Base fillers can be selected in the present invention among carbonates, calcium
carbonates, metakaolin, kaolin, dolomie, fly ashes, « laitiers de ciment », alumino-
siliceous fillers, and organo-siliceous fillers, and their blends known to the skilled man.

A higher compactness enhances the brightness of the cement by increasing the
efficiency of the pigment.

For improving the compactness, carbonates such as Betocarb™ HP, Betocarb F, or
Betoflow D are quite efficient. All names are TMs of the Applicant or affiliates.

The performance of a cement slurry is known to be appreciated by a set of properties
mainly related to rheology, a crucial one being « flowability » or « consistency ».

The flowability is the capacity for a cement formulation to flow, and it obviously
correlates with the almost equivalent properties of « fluidity », or « consistency ».
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To « improve » the consistency also correlates with a decrease in viscosity, what
correlates to an increase in fluidity and an increase or improvement in flowability.

Flowability/consistency/fluidity can be appreciated by the well-known « cone test » and
more precisely the « mini-cone test » as described with great details in the above EPAs

A very simple test is routinely used to classify the systems, using a “mini cdne a chape”
known as “self-levelling test” or “screed flow cone test”. '

The test is well known and is conducted as follows, abcording 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.

Self Levelling Test or Cone 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
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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.

Given the quality of the initial filler to be used in the concrete system, namely its placé
of production, morphology etc. the resulting cone will vary in diameter, this indicating a
variation in flowability. Attention has also 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
composmon Such a composition will be fully usable for “technical” (that is, “hlgh
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 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 startihg GCC and / or PCC (s).

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

The skilled man will know that the above wordings are used almost . synonymously in

order to characterize the flowability or even more generally the performance of a
cement formulation.
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« Routine  additive »: among such routinely -used additives are
« Superplasticizers » : a superplasticizer as defined in the cited EPA s can be used to
finely adjust the flowability.

They are selected among polycarbonates, polycarboxylates, polycarboxylate-ethers,
iminisulfonates, or much less preferred products manufactured from sulfonated
naphthalene condensate or sulfonated melamine formaldehyde. The skilled man

knows these products.

A preferred family will be polycarboxylates.

In the below examples, CHE100 is a polycarboxylate.

CHE 100 Can be advantageously the product sold under the designation CHRYSO ™
Fluid Premia 196. '

Besides polycarboxylates can also be used polycarboxylate-ethers, iminosulfonates,

polycarbonates.

« White cement » is a class of cement well-known to the skilled man, and means here

a non colored cement, that is having a natural white color, known to the skilled man,

such as a « Chalk Portland Cement » or « Ciment Portland au Calcaire » according to
Standard EN 197 -1, such as ref. CEM II/A-LL 42,5 R.

Such a well known product is commercialized by Compagnie des Ciments Belges,
CCB, Gaurain, Belgique.

In the examples, CEM 113 is a white cement from Lafarge™ under the designation
CEM 152,5N CE CP2 NF blanc (« white »).
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« Grey cement »

A grey cement is a class of cement equally well known to the skilled man, and ref. can
be found in the Standard EN 197 - 1.

Usable cements are, with no limitation, belonging to Standards
CEMII/A-LL425NCE CP2NF

CEM 1 52.5N CE CP2 NF

CEM 1 52.5 N CE CP2 NF

Such cements are produced by Lafarge ™

Usable cements correspond too to the NF EN 196-1, Method for testing cements,
AFNOR. ‘

DESCRIPTION OF THE INVENTION

In the present invention, it is possible and preferable to use a naturally good or « high
quality » carbonate filler, though it is also possible to use a « low » or « medium » filler
due to the possible addition of the superplastifier, here CHE 100 polycarboxylate in the
examples. '

As an example, Betacarb™ can be used in place of Betacarb™ HP (high quality)

Deﬁnitions of high quality, medium and low can be found in the above cited EPAs.

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

energy).
PLASTIC systems (medium quality) ( medium vibration and energy).

(The two above categories may also be named “standard” 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)
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Process for Improving the Performance of a white-cement formulation
containing a pigment

It is assumed here that the pigment belongs to those which degrade the performance
of a good-performing cement formulation.

As explained in great detail in the above cited EPAs, the Applicant has developed the
concept of « deblocking » a « blocked » cement formulation, thus restoring the good
performance, and further efforts in R&D have led to the following. This is the function
of the superplastifier here when a medium or Iow base filler is used in .the « base »
cement formulation. Which is not the preferred solution.

When a high quality base filler is used, like Betacarb HP , the superplastifier such as
the polycarboxylate referenced CHE100 in the examples plays only a function of finely
adjusting the rheology as may be wished by the end-user.

The present process of the invention for improving the « performance », namely the
fluidity or consistency or flowability of a « base » white-or-grey cement composition
comprising of white or grey cement, optionally but much preferably a base filler, and /
or of the sand (and / or of any further particulate ingredient, particulate solid
ingredient), a pigment, and water, is _characterized in that it comprises replacing a

portion of the « base » filler (if any) and/ or of the sand (and / or of any further
particulate ingredient, particulate solid ingredient) with an effective amount of a fine

« restoration » calcium carbonate .

An “efficient” or “effective” amount of a fine restoration calcium carbonate will be the

~ amount or proportion able to restore the flowability of the colored cement formulation

to that of the none colored cement composition, being reminded that usually the color
pigment degrades the flowability by 5 % to a maximum of 10% or about 10%. This will
help the skilled man to define the “efficient” amount of restoration calcium carbonate.
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A The said fine restoration calcium carbonate filler pertains to the class of fine
calcium carbonates characterized by

0.5 micron < d50 < 5 microns
Preferably 1 micron < d50 < 3 microns

90 % < CaCO3 content < 100

The calcium carbonate used as « restoration calcium carbonate filler » is a fine GCC
(ground calcium carbonate, or « natural ») such as a ground marble or limestone.

The preferred product in this class is a product commercialized by the Applicant under
the trade name Betoflow D ™ which is the best mode and preferred fine GCC
carbonate in this class is a product featuring : ‘

d50 3 microns CaCO3 98.6 % w 100% passing 63 microns sieve Methylene blue
test 0.33 g/kg.

Other restoration carbonate fillers in this class of fine GCCs are products featuring :
90-95-100 % passing 63 microns sieve
d50 < 5 microns

CaCOa3 content of at least 85 pref. at least 90 % weight CaCO3 .

Representative examples of fine GCCs feature:

d50 of 2.8 or 4.3 or 4.0 or 4.8 or 2.8 or 3.0 with respective Blaine surface (EN 196-6)
of (m2/kg) 1018 or 1135 or 942 or 937 or 1022 or 1102, respectively.

The restoration calcium carbonate is a PCC (precipitated calcium carbonate).
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The said restoration PCC that can be used in the present invention feature about the
same properties (d50, Blaine) as the above GCC.

The said « restoration » fine calcium carbonate filler is incorporated in a proportion of
from 0.1% upto 5 % by the total weight of the whole cement formulation.

The said « restoration » fine calcium carbonate filler is incorporated in’_a proportion of
from 0.5 % upto 3 % 'by the total weight of the whole cement formulation .

The said « restoration » fine calcium carbonate filler is incorporated in a proportion of
from 0.5% upto 2 % by the total weight of the whole cement formulation.

Representative examples of such percentage will be find in the following tables and

examples.

B. Base filler : The base cement formulation may contain NO base filler, that is, in
the best mode here, no Betacarb HP.

This depends on the type and amounts of the other ingredients, and of their impact on
compactness, flowability and mechanical strength, or even color. When, in particular,
compactness and mechanical properties are in the correct ranges, the base filler may
be omitted.

This will be part of the base knowledge of the skilled man, with a possible help from a
few trial and error tests, maybe just one test to check if a base filler is need or not.

Most generally, a base filler is needed.

However, formUIations of this invention with no base filler cannot be ruled out.



L0

t5

WO 2017/017520 PCT/IB2016/001066
18

The base fillers can be selected among carbonates, calcium carbonates, metakaolin,
kaolin, dolomie, fly ashes, « laitiers de ciment », organo- and alumino-siliceous fillers,
and their blends known to the skilled man.

A preferred base filler is a GCC calcium carbonate filler featuring the following
properties:

D50 5 to 20 microns (Betocarb ™ HP)
preferably 1 to 5 microns Betocarb ™ F)
Passing 63 microns sieve > 70 %

pref. 100 %

Passing 125‘ > 85 %

pref. 100%

Passing 2 mnﬁ 100 % (bofh)
Blaine surface | >220m2/ kg

pref. >900m2/kg

Basically, the Betocarb ™ family is well known to the skilled man, and is a natural
product GCC with a high purity and « cleanliness » with :

CaCO3 + MgCO3 > 90 % with CaCO3 > 65% pref. CaCO3 > 95 %
Methylene blue test <10 g/ kg

A preferred base filler is made of a blend the above base filler with an alumino-

siliceous or organo-siliceous filler.
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In the present application, “aluminosiliceous material” is a product or blend of
products mainly made of siliceous product(s) and/or aluminous product(s). “Mainly”
means that the said products may contain only a minor amount of non
aluminosiliceous products, such as impurities etc..., as a result of the industrial
produCtion, as is well known from the skilled man. '

Such products are preferably selected among aluminium oxides such as various forms
of Al203, silica fumes ( SF ) such as various forms of SiO2 or SiO2 fumes, calcined
kaolin or "metakaolin” (MK), pozzolanic products (used by cement industry) such as
blast furnace slags (see EN - 197 - 1), uitrafine siliceous products from the industry
etc., and preferably blends of globally speaking Al203/Si0O2.

Non limitative examples are:

- Sifraco™ C800 containing 98% SiO2 and a minor amount (0.71%) of Al203,
and traces of CaO and MgO (this is an illustration of the above wording “mainly”); SSP
= 7.49 (surface measurement since the fineness is too high for a Blaine
measurement) ; d50 (median diameter) = 1.86 micron

- Condensil ™ S95 D which is a silica fume obtained while preparing silicium
d50= 1.2 micron Blaine > 1600 m%kg BET (specific surface area measured using
nitrogen and BET method according to 1ISO 9277) BET = 16 m?/g.

- Pieri ™ (Grace™) Premix MK : this product is a metakaolin of d50 = 3
microns Blaine : too fine BET = 3.8 m¥g

- Hauri ™ Phonolit d50 = 14 microns BET = 6.12 m2/g.

As mentioned above, singular means plural too and we remind here that blends of
base fillers. can be used along with the general knowledge of the skilled man. ‘

C The color pigment is added at a dosage of 0 — 40 kg/m3, pref. 1 to 5to 15 — 35

kg/m3 of the whole cement formulation, and an equivalent amount of a solid material ___

such as cement and/or sand (and/or gravel if a concrete) is removed from the

« reference cement formulation ».
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As will be shown in the examples, usual values are in the range of 10 to 35 kg/ m3,
and specific values of interest are 16 and 32 kg/m3 by weight of the whole cement

formulation.
The best mode as of today, for the pigments tested, is 16 kg/m3.

Another way to describe the proportion of pigments is a weight pigment to cement ratio
from O to 15 %, in particular 1 %.

Evidently, the % of pigment depends in some respect on the nature of the pigment and
of the color intensity which needs to be reached.

The above value of 0 % (no pigment) has to be understood to be used in a cement
formulation, white or grey, or having some inherent poor coloration, such as some
inherent yellow parasite coloration, where the formulations of the invention can help to

correct that parasite coloration.

In most if not all the situations, the pigment % will not be zero, but can be as low as 0.1
% or 2, 5 % depending on the need of the final end user, obviously.

D A superplasticizer is used as « Additive » in a proportion from 0 to 3 % by

weight of cement . Itis a « routine » additive.
Such plasticizers (or superplastifiers) are described in the above EPAs.
They are chosen in the following families :

- polycarbonates

- polycarboxylates
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- polycarboxylate-ethers

- iminosulfonates.

A preferred product, as used in the examples, is a polycarboxylate sold under the trade
name Premium 196 CHRYSO ™, '

The above list and the above example are preferred ones, but not limitative.

This is done in order, after the flowability is restored by the fine restoration filler, to
finely adjust the flowability.

The flowability, in the present invention, is preferably restored to cone test values of
320 to 400 mm.

The preparation of the cement or concrete formulation is performed in a manner

known to the skilled man, by the mere, usual, mixing of the component.

Cement formulations

The invention also relates to the Cement formulations comprising a white or grey
cement, water, sand, most preferably a base fi"er, a pigment and a restoration
carbonate filler and characterized in that it was prepared with the components and by
the process according to the above and namely contains an efficient amount of the
restoration filler so as to restore the flowability up to cone values of above 320 mm,
preferably equal to or above 360 mm.

In the considered cement formulations containing a color pigment-and in which the

impact of the pigment on the flowability is corrected with an efficient amount (as
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expressed above) of a restoration filler also as described above, all the ingredients and
proportions are as described above in relation with the « restoration process ».

The flowability, in the present invention, is preferably restored to cone test values of
320 to 400 mm. Flowability is regarded as good to excellent from values above 360

-mm.

Restoration is regarded as reached when the flowability of the pigment-colored cement
formulation is restored to between about 90 % and 100 % of the initial (that is with no
pigment) flowability.

Cement formulations containing a white or grey cement, water, sand, a base carbonate
filler are characterized in that they contain from 2 % to 20 % by weight of a fine
carbonate filler as flowability restoration carbonate filler, in combination with the base

carbonate filler.
They contain preferably from 5 to 15 % of fine restoration filler.

The examples will show more specific, but non limitative, values. Evidently, the % of
restoration filler to be added will depend on how negative the impact of a considered
pigment is on the. flowability.

The invention alsb cover cement formulations as to above characterized in that the
said fine restoration carbonate filler shows the features as above under A/, B/ C/D.

Cement formulations as to above are characterized in that they contain a
superplasticizer namely belonging to the polycarboxylate, polycarbonate,
polyvarboxylate-ethers, iminosuflonates family.

The superplasticizer is present in a proportion of 0 to 5 % by weight of the cement,
most preferably from 0 to 2, most preferably from 0 to 0.5 % by weight of the cement.
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The best mode as of today is about 0.4 % by weight of the cement.

A process for preparing a cement base composition the process comprising the steps

of :
a) providing at least one cement;
b) providing at least one fine aggregate;'
c) providing water or water-based fluid;
d) providing at least one filler; and
e). providing at least one of a pigment, colorant or dye or a combination thereof,

f) mixing the components provided in the steps a) to e) for a time sufficient to

obtain a homogenous mixture;

wherein the flowability of the mixture obtained in step f) is decreased by a maximum of
10 % compared to a mixture obtained by mixing of all components provided in the
steps a) to d) for a time sufficient to obtain a homogenous mixture; the flowability
being determined by the cone test method.

The invention also relates to the New Use of a fine calcium carbonate as defined
above as a flowability restoration additive in cement compositions comprising a white

cement, sand, water, a « base » carbonate, and a pigment.

The invention also covers the new and inventive New Filler PreMix for cement

compositions comprising a white cement, sand, water, a « base » carbonate, and a
pigment, characterized in that it consist of a blend of the « base » carbonate and of
the « flowability restoration additive » in a ratio of between 5/95 % to 95/5by weight,
preferably 30/70 to 70/30, pref. 40/60 to 60/40 , preferably 50/50.

A premix base filler — rest. filler can be seen at from 256 / 1 by weight to 228 / 8 by
weight in Table 11.
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Such new filler premix can therefore be used as a single mix filler able to ensure the
compactness, mechanical strength etc... and to simultaneously restore the flowability
of the pigment-containing cement formulation.

The ratii will be defined so as to provide a range of ready-to-use mix filler, a ratio
corresponding to the restoration of a given level of flowability damage. This will prevent
the end used to have the mix done by himself.

The ratii can be easily defined and adjusted from the below examples.

The invention also covers the New use of a New filler Premix for cement
compositions comprising a white cement, sand, water, a « base » carbonate, and a
pigment, consisting of a blend of the « base » carbonate and of the « flowability
restoration additive » in a ratio of between 5/95 % to 95/5by weight, preferably 30/70
to 70/30, pref. 40/60 to 60/40 , preferably 50/50, for the restoration of the flowability
and the improvement of the color of a colored cement formulation.

The use of the said new filler premix is done at the dosages in each base filler and
restoration filler ingredient as individually defined hereabove.

The invention also covers a new and inventive Color Pigment PreMix for cement
formulations characterized in that it comprises a blend of a color pigment with a

restoration filler.

The premix can be made in a ratio of pigment / restoration filler from 1/1 to 5/ 1, by
weight.

Usable pigment-restoration filler premixes can be at a ratio by weight of : pigment 3/
rest. filler 1, see Table 11.
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Such premixes offer the technical advantage to provide pigments under a « flowability-
corrected » form, that is a pigment which , when added as such a premix in a base
cement formulation as above, at the usual % of pigment, does NOT impair the
flowability of the cement formulation.

The invention also cover the New use of the said Color Pigment PreMix to correct or
annihilate the negative impact of the pigment on the flowability and color quality of the

cement composition.

The use of the said Color Pigment PreMix is done at the dosages in each pigment and
restoration filler ingredient as individually defined hereabove.

The invention further covers a Color Evaluation and Pigment Correction Process.

The following examples will show that the above process for restoring the flowability of
the cement formulation, as well as the new use of a restoration filler, and the new
blends as described, allow to correct the negative impact of a color pigment on the

flowability of a cement formulation.

The values in the tables and the corresponding Notes will show that optimum values
exist, which may depend on the pigment.

The Color Evaluation and Pigment Correction Process, to be implemented on a
« base » cement formulation containing a color pigment, is characterized in that an
efficient amount of restoration filler is added to the cement formulation, based on the
type and nature of the pigment, and on the fillers type, until the flowability is restored to
the value corresponding to a cement formulation with no pigment.

Practically, the restoration is performed when the pigment and restoration filler are
dosed in such a way — to be taken or deduced from the examples and Tables below —
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that the diameter of the « disque » in the cone test is above 320, preferably above 360

mm.

The said Process is also characterized in that the luminance index L of the pigment -
containing cement formulation is evaluated after a period of time which is about 80 to
85 days after the formulation has been prepared.

Surprisingly, the examples below show that, in the presencé of a pigment, the

flowability values and above all the L index are not stable before the said period of

time, and this is independent of the various systems considered, and namely- of the
- pigment type and of the fillers type, what is also surprising.

The below examples, Tables and Figures will also show that, with the use of the
present invention, it is possible for the en user to incorporate more pigment than can
be done usually, since the invention restores the flowability so that the loss of water
problem no longer exists, what in turn allows the end user to reach a higher color
density of intensity than in the prior art.

EXAMPLES

EXAMPLE 1

« Reference » cement formulation or_« specimen »

To implement that process, a « reference » cement formulation is prepared by mixing:

- awhite or g'rey Portland cement as described above (CBB reference, here CEM
113 in the Tables) 415 kg

- asiliceous sand as described above, ref. SAN 99 above 1350 kg

- mixing water 230 kg
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- a calcium carbonate Betocarb HP used in an optimized amount of 260 kg.
This is a « base » formulation as above but not containing a pigment.

As may be necessary, a superplasticizer as indicated above may be added so as to
finely adjust the flowability.

Evaluation of the color of the « specimen » (reference cement : with NO pigment) as a

function of the dosaqge in « base carbonate filler ».

Table 1 A shows (samples P25 to P29) the weight composition of various such
reference formulations (with no pigments and no « restoration carbonate filler » see
column « fine GCC » empty) when using five different amounts of the base filler which
is here Betocarb HP™ (this is the fine calcium carbonate « base » filler as discussed
above) whose particle size distribution curve (PSD) is represented on Figure 7.

 LGL tests are tests performed in the mini - cone test as described in the above EPAs.

- The given result expresses the diameter of the product (diameter of the spread

« disque » or « galette » in mm) when the mass of cement formulation spread on the
reception plate after freely flowing through the cone. |

As is known, the higher the diameter of the « disque », the higher the flowability (and
viscosity) and the better the consistency.

CHEL00 is a superplastifier as described above and in the cited EPAs, sold under the
designation of Premium 196 CHRYSO ™,

CEM 113 is the above described Lafarge Portland white cement.
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SANQ99 is the above describe siliceous sand.

Vfunnel test is an appreciation of the viscosity by measuring the time for a specific
amount to entirely flow through the standardized funnel.

Evidently, the higher the time, the higher the viscosity and, see LG1 tests, the worst the
consistency.

In the whole present application and claims, we use the L*a*b* Model known as CIE
Lab, colorimetric model from Commission Internationale de I'Eclairage (1976) : it is
based on the XYZ Model. ‘

L factor relates to « luminance », from black =0 to white =100.

a factor represents a range of 600 levels on a red axis ( +299 positive values) to grey
=0 then to green (-300 negative values)

b factor represents a range of 600 levels on a yellow axis (+299 positive values) to
grey = 0 then to blue (-300 negative values).

L, a, and b factors are often referenced as L* a* b* for differentiation purposes. in
this application, the factors are used equivalently with or without the « * ».

Ref. ISO PR NF EN ISO 11664-4
Hunter Lab Model

Robert Seve Science de la couleur, Aspects physises et perceptifs, Marseille,
Chalagam, 2009, p 139-146.

Table 1 B shows for the said samples the L (luminance) a (redindex) b (yellow
index) Rx Ry Rz ( color evaluation indexes) after 10 days, 31 days and 97 days.
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It has been surprisingly discovered that it is necessary to wait for such a long time as
about 85 days (about 80 — 88 days) before the color be fully stabilized.

The results of Table 1 B are presented visually on Figures 1 A, 1B and 1C.

Figure 1 A and 1B show a peak in flow test (flowability/cone) for an optimal amount of
Betocarb HP, corresponding to a better compactness and better mechanical strength
of the final cement product, and a good L value, which also corresponds to a low point
in b value (Figure 1C). |

It is possible by varying the amount of base filler, here Betocarb HP, to adjust the
inherent yellow color of the cement to a low point, that is improve the color of the
reference cement formulation.

Alow yellow index b means that the formulation is as white as possible.

A maximum value in Flow and L are obtained at about the same filler dosage than the

low b index value.

The three figures that itis possible to adjust finely the filler dosage and obtain
simultaneously a low yellow index, and a high flowability and a high brightness.

This test also demonstrates that the carbonate filler allows to optimize the whiteness,
the brightness and the flowability (consistency) of a cement formulation, even with no
pigment, by adjusting the % carbonate filler and/or % sand (optimization method : « LG

System » ™),

In a second step, pigment behaviour is studied.
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Evaluation of the vellow color (pigment) at a dosage of 3.9 % / weight cement vs. time
and vs. base filler content '

Table 2 A shows samples P20 to P24 respectively identical to above P25 to P29 as to
the reference cement formulation but containing in addition 3.9 % (by weight of the
cement) (16 g) of a yellow pigment as defined above.

Properties are shown in Table 2 B at 10, 31, 107 days and about 4 months later (XXX
days see dates).

This represents
- the « base » cement formulation,
- that is the « reference » cement formulation
O additionally containing a yellow (« jaune ») pigment -

O but containing no « restoration carbonate filler » (see empty column
« fine GCC »).

FILO99 is calcium carbonate Betocarb™ HP whose particle size distribution curve
(PSD) is represented on Figure 7.

CEM113 is the above described CCB cement, namely CEMI 52 5N CP2.

SANO099 is the above described siliceous sand, namely CEN Sand EN 196-1

Table 2 C represent the Delta Base values for the samples studied in Tables 2A and
2B.

Figures 2A and 2B show the L* enhancement and the a* enhancement at 10 and 30
days as a function of the dosage in base carbonate filler, here Betocarb HP ™ which is
a « premium GCC » that is a high quality GCC.
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These figures show that, in the same formulation as in table 1A, but with 16 g or yellow
pigment, there exists again an optimum value for the yellow index b.

Study of the vellow pigment — variation of the dosage in pigment and evaluation of the

color vs. time

Avyellow pigment is used at various dosages as shown in Table 3 A.
There is no « restoration carbonate filler ».

The base filler dosage varies to compensate the addition of pigment, so that the total
weight of the « base » cement formulation remains the same.

LG1 tests and Vfunnel tests are as described above.
Table 3B shows the L, a, b; Rx , Ry, Rz after 15 days and 85 days.

Table 3 C show the evaluation of L, a, b, Rx, and « Flow » (that is, diameter (mm) of
the « disque » , that is of the flown mass when spread in a receiving Petri dish, at 15
days).

A second measurement (not shown) at 85 days confirms that the time for stabilizing
the flow and L values is about 85 days, though in this examples the values at 15 and
85 days are close.

In this Table, and all corresponding Tables, one evaluates the minimum value, the
maximum value, and the «delta» (that is the difference mini-maxi) for each

considered property.

The specimen contains no pigment. Twi samples contain respectively 16 and 32 g of
yellow pigment. |
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Figure 3 is a diagram showing visually the « Flow/L/a/b/Rx » domains of respectively
the « specimen » (« base » cement formulation with no pigment), and of the P4 (3.9 %
yellow pigment/cement) and P5 (7.7 % yellow pigment/cement) samples of Tables 3A
and 3B. |

This diagram, and all corresponding diagrams in these examples, are read the
following way :

From the center (zero point) of the « pentagon » start 5 axises towards a high value of,

respectively, flowability F or Flow, L (brightness), red index a, yellow index b, and
mechanical property special index RXx.

The values increase from the center zero to each outside end of each axis.

One can see that the specimen (no pigment) feature a very high F, Rx and L values,
and a very low b and red indexes. This is a very good performing formulation.

Obviously the samples containing 16 or 32 g of yellow pigment show a very high yellow
index b. The curve at 32 g exhibits additionvally a very very low (very close to the

center) flow value, what is not well performing.

The curve at 16 g to the contrary exhibits a flow value almost as good as that of the

specimen.

It can be seen that the optimum effect of the yellow pigment is at 3.9 % weight/cement
(16 kg/m3 cement formulation).

The graphs are actually identical after 15 and 85 days.
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Study of the red or black pigment — variation of the dosage in pigment and evaluation

of the color vs. timeA red or black pigment is used at various dosages as shown in
Table 4 A.

There is no « restoration carbonate filler ».

The base filler dosage varies to compensate the addition of pigment, so that the total
weight of the « base » cement formulation remains the same.

LG1 tests and Vfunnel tests.are as described above.

Table 4B shows the L, a, b, Rx , Ry, Rz after 11 days and 81 days (or 3
weeks). | ~

Table 4 C show the results measured at 81 days, see explanations regarding Table
3C.

Figure 4A is a diagram showing again that, with a red pigment, the flow is better at
16g than at 32 g.

Table 4 D and Figure 4 B show respectively the results at 81 days and the diagram
for, this time, the black pigment.

Again, the optimal value is 16 g.

Study of the red or yellow or black pigment — variation of the dosage in pigment and

evaluation of the color vs. time

Ared or yellow or black pigment is used at various dosages (0% or 3.9% by weight

- of cement) as shown in Table 5 A.

There is no « restoration carbonate filler ».

LG1 tests and Vfunnel tests are as described above.
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Vfunnel test is the time for a given slurry to flow out of a funnel.

Table 5B shows the L, a, .vb, Rx , Ry, Rz atfabrication date, then at + 17 days,
then + 39 days, then 80 days, 88 days.

Figures 5A, 5B, 5C and 5D respectively show the luminance (or « brightness ») L
factor, a factor, b factor and Rx variations as a factor of the specimen base
composition ( samples P10=P20 no pigment) and of the base composition plus 16 kg
(3.9%) of either yellow or red or black pigment as shown in Table 5 A.

This shows the negative to very negative impact of the introduction of a pigment in a
« base » cement formulation.

Study of} pigments at 3.9 % or 16 kg / m3 in the base cement composition but with the

addition of a fine flowability restoration carbonate so as to restore the flowability.

The fine restoration carbonate filler, here the calcium carbonate Betoflow D as
described above, is added at various dosages (fine GCC column) and the amount. of
base filler (here Betocarb HP as described above) (column « filler ») is adjusted as a
consequence.

The pigment is dosed at 3.9% of the cement.

Yellow , red or black pigments are used as shown.

In this Table, and in all Tables, CHE 100 is a superplastifier of the polycarboxylate
type as described in the above EPAs. A preferred plastifier can be the Premium 196
CHRYSO additive.
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Table 6A shows that the flowability at a disque of 360 mm is reached at 15 g of
restoration carbonate filler for the yellow pigment, at only 10 g for the black pigment
and that, with the red pigment, the flowability of the « specimen » (0 g pigment) is
already at a high value of 370 mm (360 was established as a standard for a « high
quality » sufficiently fluid and not too viscous cement compaosition in the above EPA’S)
and that 5 or 10 g of restoration filler manage to further improve the flowability to a
disque diameter of 380 mm, while it was still further increased at 390 mm at a
flowability restoration carbonate filler of 15 g. '

Table 6 B shows the L, a, b, Rx, Ry, Rzvalues at3 ldays, 60-63 days and 80-85
days.

Table 6 C shows the measurement at 30 days.

The Figure 6 is a diagram showing the influence of the fine GCC restoration filler, here
in combination with the FIL 099 which is a fine GCC high quality as defined above by

its features.

It can be seen that the red pigment does not requires any use of Bw (restoration filler
Betoflow D OG) as to the flowability but that the L value is near zero as well as the Rx
value. |

To the contrary, when the restoration fine GCC filler is used, with the yellow and black
pigment, it can be seen that the flowability is equal to or even slightly above the
specimen curve, and that the L and Rx values are not much degraded as compared to
the specimen, for the yellow pigment. They are degraded for the black pigment.

That set of diagrams show that it is possible to represent, then to foresee, the impact
of a given pigment on the properties of a pigment-containing cement formulatioh and
to select the right pigments as well as the right dosage in pigment and restoration filler
(fine GCC).
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Study of the pigmenis behavior at 16 ka/m3 with O — 45 ka/m3 of fine GCC restoration
filler ’ ‘

The purpose is to define the % of fine GCC which will restore to the best the initial
(with no pigment) flowability of the cement formulation.

Table 7 shows the compositions of the cement formulation and the flow results.

Various pigments (yellow, red, « ocre » (ochre color), black and blue) have been used,
each at a dosage of 16 g, the total weight of the cement formulation remaining
constant by adjustment of the amount of filler.

The results of flow show that for two pigments the initial flow is restored or quasi
restored (red and black), and well improved for the other pigments.

Evidently, for the poorest performing pigments, which are « hard to be flowability-
corrected », here namely ochre pigment, the % of fine restoration filler has to be
adjusted to improve the flow result up to the initial value.

This can be done by a few routine flow tests.

Table 8 show the L, a, b, Rx, Ry, Rz at 15 days and 60-63 days, and finally at 80-
85 days.

It is self-explaining. A diagram as above can be drawn from those data.
It confirms that the color stabilizes actually after a period of time of about 85 days.

This is a surprising result, which, as can be seen, is independent on the pigment.
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Study of the pigment 1300 X-OM — evaluation of the color with time.

This is represented in Table 9.
The formulation contains NO pigment.

To the right, is mentioned the aspect and workability of the slurry :
In that order :

LP 05 fluid, flexible

LP 07 fluid, flexible ; slightly compact
LP 09 fluid, slow; compact

LP 10 homogeneous, very compact

Table 10 shows the L, a, b, Rx, Ry, Rz values after 4 days, 60 — 63 days, 80-85 days.

Table 11 shows the same base cement formulation where however a part of the base
filler is replaced by various amounts of PIG107 (the type and color of the pigment can

be determined from the a, b, indexes in Table 11) and various amounts of fine GCC

Betoflow D as restoration filler.

The reéults are comparable to those of Table 9.

LP11 (specimen): is fluid, flexible, with a slight de_gassing
LP13 is fluid and flexible |

LP15 is fluid and flexible

LP16 is fluid and compact.
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One can see that usable pigment-restoration filler premixes can be at a ratio by weight
of. pigment 3/ rest. filler 1.

A premix base filler — rest. filler can be seen at from 256 / 1 by weight to 228 / 8.
Table 12 shows the L, a, b, Rx, Ry, Rz values after 4 days, 60 — 63 days, 80-85 days.

Table 13: Study of the lemon pigment . Evaluation of the color vs time

Table 13A shows the use of various proportions of a yellow pigment in a cement
composition not containing a restoration fine GCC, as can been seen the flowability is
degraded from 350mm (LP01) to 300 (LP03 and LP 04) what is an éxample in which
the degradation is more than 10% of the flowability.

It is also to be noted that at 1.9% pigment flowability increases to 375 mm

Table 13B shows L, a, b, Rx, Ry, Rz values for the same samples. It can be see that L.
luminance index becomes stable at about 44 days, what justifies the need in such a
testing, to wait for between and 80 and 90 days before performing the evaluation of L,
a reasonable value being 85 days.

EXAMPLE 2

This example aims at providing the skilled man with a practical guideline as to how to
increase the amount of color pigment to be incorporated into thé_cement formulation,
as above described, in order to reach a better color tone without encountering the
negative impact of the color bigment on flowability.

The ingredients are as above defined:
- cement CEM 113

- sand SAN 099



20.

5

WO 2017/017520 PCT/IB2016/001066
39

- base filler FIL 099 Betocarb HP

- when present, restoration calcium carbonate Betoflow D (FIL 684).

Test and results are presented in the self-explanatory Tables PTR A (evaluation of
cement — Admixture compatibility) , PTR B (impact of the pigment addition at 25 or 41
kg/m3), PTR C (impact of Betoflow D and GCC content), PTR D (impact of the
proportion of the blend “pigment + betoflow D”), and corresponding Figures PTR Al,
PTR A2, PTR B1, PTR B2, PTR B3, PTR B4, PTR C1, PTR C2, PTR C3, PTR C4.

The above mentioned “practical guideline” is exemplified hereafter in the section “List
of steps”.

In the list of steps and in the tables “Admixture” is defined in the Table in connection
with the footnote below each Table, “Admixture” behing the additive (AD1 or AD2).

In the tables, “Target” is a color code.
The code is presented as a color:

- “R” means Red

- *Y” means Yellow

- “G” means Green

As an example, in Table PTR A, test A4 leads to a fluid, soft composition
corresponding to a color code Green. To the contrary, test A13 also leads to a fluid,
soft composition but with a cone test at only 280 and is attributed a color code Red.
Tests Al, A2, A10, A1l have a paste like consistency and are attributed a color code
Red. Test A3 is flowable as a flowtest at 340mm, and a FVfunnel test at 24 sec. so that
it is attributed a color code Yellow to be compares to the color code Green of test A4.

As an other example, Table PTR B, the fluid soft and high flow test (405 mm) are
attributed a color code Green.

This example shows that a very limited number of steps and tests véllow the skilled
man to design the cement composition he specifically targets, this composition having
possibly a high color pigment concentration while maintaining a good flowabilty. |
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Step 6 is informative in that the flowabilty can be restored with additional water.

Step 7 is also informative in that the flowability can be restored with an additional
amount of additive (AD1 or AD2).
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Table 2C

L
20/11/2015
P22 73,5
P21 70,8
pll 74,1
P23 74,0
P24 75,9

©12/12/2015
P22 74,7
P21 74,5
pll 76,0
P23 75,9
P24 77,2
27/02/2015
P22
P21
pll
P23
P24
time 17

6.4
7,6
6.4
6,3
5,5

6,1
6,5
5,9
5,8
5,3

39

45

Rx Ry

Test 10 days
47,2 56,5 45,7
50,6 52,5 41,5
48,2 57,5 46,5
47,7 57,4 46,4
46,8 60,5 49,5

Test 30 days
46,9 58,4 47,5
48,0 58,4 47,2
47,2 60,9 49,6
47,0 60,5 49.4
46,5 62,7 51,5

Test 107 days

81 88

15,5
12,2
15,5
15,6
17,5

16,5
15,9
17.4
17,4
18,7

0,0

1,2
0,0
0,0
0,0
0,0

a

Delta base

PCT/IB2016/001066
b Rx
6.0 00 0,0
-0,3 -0,2 2,0
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Evaluatio_n : xx days

Base

mini

maxi
10 delta

0.0 Specimen
. 16kg yellow

32kg yellow

Specimen

16kg yellow
32kg yellow

15

Table 3C

20

40
98
58

86,4
73,7
72,7

400

291 .

282

48

-0,6
30
30,6

-0,3
6,5
7,9

116
138

-3
55
58

3,8
49,0
53,2

58
448
484

10
75
65

69,7
57,1
56,2

459
362
356

PCT/IB2016/001066

Fiow
200
400
200

380
350
225

450
375
63
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Table 4C

Evaluation : 81 days

Base L
mini 40
maxi . 98
delta 58

0.0 Specimen 86,4

16kg red 48,2
32kg red : 44,6
Specimen 400
16kg red 71
32kg red 39

51

-0,6
30
30,6

-0,3
28,8
32,1

481
534

55
58

3,8
16,2
19,9

58
166
197

10
75
65

69,7
25,8
23,3

459
122
102

PCT/IB2016/001066

Flow
200
400
200

370
340
270

425
350
175
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 P10=P20
P11
P12
P13

P10
P11
P12
P13

P10
P11
P12
P13

P10
P11
P12
P13

P10
P11
P12
P13

time

TakaSB

g/l L a

o] 85,4 -0,2

0 74,4 6,2

o 48,0 29,0

0 49,8 0,8
03/11/2014
20/11/2014

o] 86,0 -0,2

(o] 74,1 6,4

o] 48,8 28,8

(o] 51.8 0,8
12/12/2014

87.4 -0,2

76,0 5,9

50,5 28,3

53,1 0.8
23/01/2015

88,4 -0,3

76,4 5,8

51,2 28,2

. 54,7 0,8
30/01/2015

88,3 -0,2

76,3 5,8

51,3 28,1

54,7 0,8

17 39

53
“Disque”
b Rx Ry

4,4 68,0 66,9
48,0 58,0 47,0
16,4 25,7 16,6
-1,6 18,2 18,2

Y

4,1 69,1 68,1
48,2 57,5 46,5
16,1 26,4 17,3
1,8 20,0 20,0

Y

3,7 71,9 70,9
47,2 60,9 49,6
15,4 28,1 18,7
2,0 21,1 21,2

Y

3,4 73,7 72,8
47,2 61,5 50,3
15,1 28,8 19,3
2,2 22,5 22,6

\

3,4 73,4 725
47,1 61,4 50,1
149 289 194
2,2 22,5 22,6

81 88

Rz

62,0
15,8
10,3
19,0

63,4
15,5
10,9
20,9

66,6
17,4
12,2
22,2

68,8
17,8
12,8
23,8

68,6
17,7
12,9
23,9

Delta base

L

0.0
0,0
0,0
0.0

0,6
- -0,3
0,8
2,1

2,0
1,7
2,5
3.4

2,9
2,1
3,2
4,9

2,8
2,0
3,3
4,9

PCT/IB2016/001066

0,0
0,0
0,0
0,0

0.0
0,1
-0,2
0,0

0,0
-0,4
-0,7

0,0

0.0
-0,5
-0,8

0,0

0,0
-0,4
-0,9

0,0

0,0
0.0
0,0
0,0

-0,3

0,2
0.4
-0,2

-0,7
-0,9
-1,0
-0,4

-1,0
-0,9
1,4
-0,6

-1,0
-0,9
-1,5
-0,6

Rx

0,0
0,0
0.0
0,0

1,2
-0,5
0.8
1,8

3,9
2,8
2,4
2,9

5,7
3,5
3,2
4,3

5,5
3,4
3,2
4,3
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Table 6C

Evaluation : 03 days

Base
mini

maxi
delta

Specimen

16kg yellow+Bw
lékg red

16kg black+Bw

Specimen

16kg yellow+Bw
16kg red

16kg black+Bw

40
98
58

86,4
71,3
48,0
54,6

400
270
69
126

56

-0,6
30
30,6

-0,3
6.8

29,0
0,5

122
484
18

Bw = fine GCC (Betoflow)

55
58

3,8
50,0
16,4
-1,4

59
457
168

14

10
75
65

69,7
53,0
25,7
22,5

459
331

121 -

96
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Fiow
200
400
200

370
360
370
380

425
400
425
450
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Table 10

06/2/15 = 4D
LPO5
LPO7
LP0O9

LP10

60-63D
LPO5
LPO7
LPO9
LP10

03/4/15

80-85D = 30/4/15
LPO5
LPO7
LP0O9
LP10O

87.4
88,3
88,0
88,4

88,2
89,9
89,5
89,8

88,4
89,9
89,6
89,9

60

-0,4
-0,4
-0,5
-0,5

-0,4
-0,4
-0,5
-0,5

-0,4
-0.4
-0,5
0,5

4,1
4,3

4,8

4,7

3,7
3,7
4,1
4,0

3,7
3,7
4,1
4,0

Rx

71,8
73,7
73.3
73,9

Rx

73,4
76,9
76,2
76,7

Rx

73,7
76,9
76,3
77,0

Ry

70,9
72,7
72,1
72,8

Ry

72,5
76,0
75,3
75,8

Ry

72,8
76,1
75,4
76,1

PCT/IB2016/001066

Rz G

66,1
67,6
66,6
67,4

Rz G

68,3
71,6
70,3
70,9

Rz G

68,4
71,6
70,4
71,2
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L

06/2/15 = 4D

(P11 87,1

(P13 89,0

LP15 90,0

LP16 91,2

60-63D = 03/4/15

P11

LP13

LP15

LP16

80-85D = 30/04/15

(P11

P13

LP15

P16

[P11 - - 885

P13 90,4

P15 91,1

P16 91,9
Table 12

0.4
0.5
0.5
0,6

-0.4
05
0.5
0,6

43
4,1
38
38

37
3,6
35
35

Rx

11,1
15,2
171
798

14,0
18,0
19,6
81,3

Ry -

10,1
74,2
76,2
18,9

731
172
18,8
80,6

62

Rz

65,2
69,4
71,5
74,2

68,7
72,8
74,4
76,1

87,0
89,2
90,2
90,9

88,5
90,3
91,1
91,7

04
05
0.5
0,6

0.4
0.5
0.5
0,6

43
41
38
39

37
36
34
3,6

PCT/IB2016/001066

Rx

71,0
75,5
77,6
79,0

13,9
178
79,5
80,8

Ry

70,0
14,6
76,7
78,2

73,0
71,0
78,8
80,0

Rz

651
69,7
72,0
133

68,6
72,6
74,5
75,4



PCT/IB2016/001066

WO 2017/017520

63

00¢€
00¢
VA
0SE

wiwl

91

N N NN

00T3HD
00T3HO
00T3HD
00T3HD

AN PPV

(0344
0€c
0€c
0ec

PER=T

0'Ce
0'91
0'8
0’0

LOTDId L%
LOTIDId 6'E
LOTIDId 6'T
"0
% b
juswbid 209 aul

822
%4
s
092

660114 STY
660114 ST¥
6607114 ST
660114 STV

B

4314

€TTW3D 0GET
€TTW3D 0GET
€TTINID OGET
ETTWID 0GET

uBWa)

660NVS
660NVS
660NVS
660NVS
T a1ed

pues

¥0d1
€0d1
20d1
T0d1

oN

Sl

VET alqeL

0T



PCT/IB2016/001066

WO 2017/017520

64

LL
8'vL
L'TL
€79

0'st
8'vL
T'eL
7’89
0'9L
L'eL
6'89
9'19

2y

p'18
T'6L
1'9L
0'zL

9'6L

T'6L
9'9L
8'tL
¥'08
vLL
8'€L
€19

Ay

128
6'6L
0'LL
0L

€08
6'6L
S'LL
L'EL
1'18
'8t
8'vL
9'89

Xy

€'e
P'E
L'E
0'v

9'€
S'E
L't
6'€

v'E
L'E
'y
z's

S0
S0
v'o-
€0

9'0-
<o
g0
€0

S0
S0
S'0-
€0

€26
€'16
6'68
0'88

S'16
€16
z'06
£'88

6'16 -

5’06
8'88
LS8

SLL
v'vL
S'TL
v'L9

TLL
y'vL
S'TL
699
0'9L
€L
6'89
8'09

7y

9'18
L'8L
6'SL
o‘eL

'8
L'8L
0'9L
9'1L
¢'08
0'LL
8'€L
9'99

Ad

€8
G'6L
89/
T'€L

618
S'6L
69
L'ze
018
8'LL
L'yt
6'L9

xy

't
S'E

L'E

0P

'€
G'e
L't
'y

€'t
8't
v
€'

S0
S0
v'o-
€0

S'0-

S0

¥'0-
€0

S'0-
S'0-
v'0-
€'0-

A4
1'16
8'68
0'ss

X4
116
668
8.8

8'16
€06
8'88
€68

'L
'St
L'TL
£'89

6'9L
1'se
L'TL
969

8'vL
0'GL
'L
9'89

T'LL
L've
9'1L
Z'L9
v've
€'eL
s‘oL
6'€9

2y

€'18
S'6L
1'9L
el

T't8
v'6L
1'9L
0'eL

£'6L
€'6L
9'9,L
T'€L

€18
0'6L
1'9L
6'1L
0'6L
8'LL
€'6L
2’69

A

0'z8
€08
6°'9L
(42

6'18
c'o8
0'LL
0'vL

108
1°'08
GLL
T've

0'z8
8'6L
0'LL
0'eL
L'6L
L'8L
9L
€0L

Xd

[43
v'e
9'c
8'¢t

g
v'e
9t
6't

9'¢
v'E
L'e
6'¢c

€'
v'E
L'E
1'v

9'c
L'E
6'¢t
L'V

aeT1 olgeL <1
sheg=aq

S0- €76 v0d1
S'0- S'16 €0d1
¥'0- 6'68 70d1
v'0- 9'88 1041
##EH# #H#

S'0- 2'z6 t0odl o1
S'0- ¥'16 €0d1 .
v'0- 6'68 20d1
£'0- 5'88 10d1
##H avs = st/z/Le
9'0- ¥'16 v0d1
S'0- ¥'16 . €0d1
S0 2'06 Z0d1
€0 6’88 T10d1
a.ss = S102/1/0€
g'0- €76 v0d1
G'0- 2'16 . €0d1

v'o- 6'68 Z0d1 c
€'0- 6'L8 10d1
aos = STOZ/T0/ET
9'0- 2’16 t0dl
G'0- L'06 €0d1
G0 S'68 ¢0d1
€0- 9'98 10d1
ast = v10Z/Z1/61

e 1



PCT/IB2016/001066

WO 2017/017520

65

ass 3 40T 40/02 ‘A8ZRAT

“yed amxiwpe ayj}

‘anxwpe w,o yBram [euuonipp

SUSIS JO ISTT

yjbuauys ‘AJsuap ‘ASOISIA '3SIIMO| : 1snipe AuQ "gw/BYTH 32 JueIsuod S| JusWbd: ue ym Aypqemoy ayj isnfpe quawubid jo cw/ByTH L
ds8 7 goT 40]02 'g8T=™dAl : : "ped sa3em ayy; 1918\ JO 1yBiam |euuolpp 9
yibuans 'Ajsusp ‘AYS0dSIA ‘1531 MOYY | 1snfpe AuQ "Ew/BATH 3@ Jue3suod s| Juawbid; ue ym Ayjiqemoy ay3 3snlpe Juswbid Jo gw/BNTY 3
. . : M : gw/Bx 09Z |RuN g MoyoIRg+UBUIBId,
@8z 10[0d ‘AJSOISIA 1SDIMO|4 m a 209 Jo uojpodaid ayy mum_amgm pUBIq SAEAOUUI SY3 40 Uorodaid ay3 aseal S
e . : ued 739, Jo uonunusgns ul nmueoesc__m
8z 40]03 ‘AYSOISIA ‘1S3 MO} oo AUg “EW \%V”_ww:%umnmuu“w%wﬂw m_@mwmww_m. SI @ MO[J039¢ " MO039g JO JyB1am jeuuonippe ue v
T T am Angemay auy jsnipe uswBid o ewBaTy ST
@8¢ 40|02 ‘A)IS0ISIA 3531 MO ‘€W/B 1y 3 GZ 38 pajesodiodul st uawbyy,  Hed 209, Y3 Jo uoNIASYNS Ul Juawbid ayy wu:ueuc_w €
, , : Anjignedwod anxiLpy: i , .
Q8¢ 10]02 “AYSOISIA 1533 MO|d UBWaY JO UoneNn|ens paisanbal ay3 S| DK (2-v€£6 N3J) anxiwpe 3y} Jo 32104yd 3yy mv_m_zm 4
: : FEI Tt
XX Way §°Zp TIVALNDD. ‘(80S-8T d 4N) 209 “(1-96T N3) pues N3D : 39(dwiod 1

03 (T-£6T N3I) JUSWD dIUM |BI0] BY3 JO BII0YD BYI BN,

St

01



PCT/IB2016/001066

WO 2017/017520

66

1abiey

uoebaibas ‘buipas|q
yos ‘pini4
ajgemoy

Adu@3sisuod o) aysed

Adua3s|suod o3 :ysed

uonebaibas ‘Buipasiq
3os ‘pini4
ajgemoy

Aduagsisuod o sysed

Adu@3s1su0d 1| 9sed

UO[3eAI3 SO [en SIA

J9S OT> - 1S23 MO|J -
Ww 0ZH-0L€ : 3591 MO|4 -

1 19buey
Ayjigemols ey anlsyoe 03 |/6 G'¢
0] G'T WOJ} JUDIUO0D 2INIXIWPY

ssoding
44 o€€ g€ zav  0€C
an 08z €€ zav o€z
an 01z 8z . zav 0T
an 0ST €7 zav  0gC
an 00T 8T Qv 0T
v oty Tz 1AV 0€
€Y sov 8T 1AV 0€z
vz ove T 1av. 0L
an ove sZT  1av  OfT
an 00z I 1av  O€z
]auund4Ad 3U0D UIN
hEXS wius 6 ’ ¢}
1531 moj4 1533 MO[4 SAIIPPY 1918/

00 00
00- 00
00 00
00 00
0°0 00
00 00
00 00
00 00
00 00
00 0°0
b sweu
Juawbig

09¢

09¢

09¢

0sc

09¢

09z
09z
09z
09z

09¢

6607114

6607114

- 6607114

6607114

660714

660714

6601I4

660714

660714

6607114

209

STy ETTW3ID
STy €TTW3AD
STy €TTW3D
STy €TTW3D
STy €TTW3D
STy €TTWAD
SIy €TTW3AD
STy €TTW3AD
STy €TTW3D
STy €TTW3D
3
uaWaD

0s€T

0Gel

0SET

0G€l

0SEl

0sel

0QET

0SeT

0SET

0SET

vV dld 3'19vL
660NVS PV
660NY'S 347
660NVS 487
660NYS 1147
660NV'S 0TV
660NV'S sV
660NVS vy
660NVS £v
660NV'S A7
660NV'S v
pues oN



PCT/IB2016/001066

WO 2017/017520

67

0'09Z
0'09Z
0'09Z
0'00Z
0'09¢
0'09z
0002
0'09z
0'092
0'092
0'092

0°09¢

€t

8'tl

0'6

6'vL

5’89

8'6C

b0E

5’89

1344

S'ov

89

vl

8'91

S'89

ase
Ad

8'69

LSS

8'LS

8°69

L

869

ase

xy.

€0
I
TS
£ee-
6T

'S

s
Eve
0'¢ce

s

asce

q

St

[4n8

LAY

TLT-

0'81-

0

0

0ve

0

asc

e

0'9€

gGp

198

6°6S

8'te9

198

L0L

198

ase

1

1964e)

MO]} MO|
MO| MO|
3os ‘pinid
Adua3s|suod a3yl /1sed
MO MO|
yos ‘pinl4
Aoud)sisuod ayi| dsed
MO} MO|
4os ‘pinid
MOJ MO|
3|qemoy

10s ‘pinid

UOIRAIB SGO [BNSIA

GN
GN
134
an
an
[ 34
anN
GaN
14
anN
an
134

[SUUNJAL
595

1583 MO4

29S Q1>

Www 0Zv-0LE

1 1591 MO} -

1 1591 MOYJ -

cw/B Ty R GZ e Jusaju0d Jusawbid

‘(2AIPPE ‘D29 ‘JUBWSD ‘pues) uoIIR|NWLIOY
JUDWBD pdIDD|DS e Jo soaiuadold 10j0d pue AM|igemols 3yl uo Juswbid ayjz jo uoingliuo)d

091

L0C

Sov

0S¢
06¢

Sov

3U0D 1UIN
wuw

1581 MO|4

8'C Qv

£€¢ av

8T 1av

8'¢c zav

€7 wav

8'T 1av

8'1T 1av

8'T Tav

8'T 1av

8'T 1av

8T 1av

8'T 14V

6

anippy

0€C

0€Z

(4134

0€Z

0ec

0€¢

0€¢

)

1918m

9soding
0Ty Weg 617
0'sz  Aels  s£z
00 00 092
0Ty ang 61z
oSz enig  SeT
00 00 092
O'Tt MOIIPA 6TZ
0'ST MOIIBA GET
00 00 092
0Ty P 61T
0'§Z Py Sez
00 00 092
6 sweu B
juswbid

660113
660114

660714

6607114
660714

660714

660714
660714

660714

660714
6607114

660714

209

CIt €TITW3AD
SGIv E€TTIW4D
STy €TTW3ID
STy €TTW3AD
STy E€TTW3D
-Gl ETTWIAD
STt E€TTIW3D
SIy E€TTIW3D
SIy €TTIW3AD
SIy ETIWID
STy €TTW3D
STy €TTIW3ID
§]
Wwawa)

g d1d 319Vl
0SET  B660NVS €d
0SEL  BBONVS zd
0SET  660NVS od
0SET  660NVS 0€d
0SET  B6ONVS 62d
0SET  B660NVS od
0SET  B6ONVS Lgd
0SET  660NVS 9€d
0SET  660NVS od
0SET  BBONVS 11d
0SET  660NVS 01d
0SET  B60NVS od
6

pues oN



PCT/IB2016/001066
68

WO 2017/017520

795 OT> : 1591 MO|} -
WW 0Z#-0LE * 3593 MO -

‘ued D09 a8yl v,_o UONIIISANS Ul PapPe S| @ Moo3eg 1ab.ey Aljigemoy
31 SAIBYDR 0] palsn(pe SiIusluod g moliolag oyl sbesop yoses Jo4 'sw/b Ty R GZ 1. Jua3uod Juswbid

"UO11B|NWLIOJ JUBWIDD PI3I3|SS JdldI1avl
e Jo saladoud 10jod pue Ajljigemoyy 8yl uo ,,g mopoleg 8 ucwEm_Q__ uojeuiquiod ayj Jo uoninqgliyuod
asodangd
0092 7Pl ¥€T $E€T 6T 80 vEeEy O Hos ‘pini4 s> S8 97 AV 0£Z 0Ty Adeig 16 BZT 66014 STy E£ITWID OSET 660NVS Ld
0092 [9T 66T 66T LT- L0 69 9 3os 'pini4 <> SOy €7 zav 087 0'ST Adeid 1 0BT 660714 STy €ITW3ID O0SET 660NVS 9d
0092 SZ9 $89 863 TS vO0 T98 O oS 'pny €y SOy 8T 1av 0£Z 00 00 0 097 66074 GIr €TTW3ID 0SET 660NVS 0d
0°09Z V€S 9vZ L'vT TEE- 0'8T- 885 O 4o ‘pinid ST> SLE 87 zZaY 0€Z - 0Ty enig 161 82 6604 STF ETTW3D O0SET 660NVS  TSd
0092 €€ 992 ¥9T 00¢ ¥6T- 909 O 3OS ‘pinj4 SI> 00y €7 Qv 0£Z 0'SZ °nig GIT - 0ZT 66074 SIP E€TTWID OSET 660NVS  0Gd
0097 79 §89 869 TS 0 198 9 3OS ‘pini3 7 SOy 8T 1y O0EZ 00 00 0 09Z 66074 STy E€ITWID OSET 66ONVS 0d
0092 $'6 L'8E L6V LTS L'ST 899 9 HOS 'pini4 SI> 0r 8T 1a¥y 0£Z O TF MOUap 111 Z0T 66074 GIp €ITW3AD O0SET 660NVS  Ltd
009 L0T SOv #IS 015 GvT Z89 9 3OS 'pini4 SI> 80y 8T 1av Q0£Z 0°SZ MO|dA 0L ST 66074 SIy ETIWID OSET BBONVS  8td
0092 §'79 589 869 TS g T98 9 HOS 'ping4 £y oy 81 1av O£ 00 00 0 09Z 66074 STy E€TTIWID 0SET 660NVS 0d
009 L¥ PIT 9TZ (ST SPE 80 9 3os ‘pin4 S1> (O 8T 1AV 0€Z 0Ty p3y 99 €6T 66074 STy €ITWID OSET 660NYS  PId
0097 L9 TSI 26T 8€EZ L'EE 8vF 9 OS 'pinj4 ST> Ol 8T 1dv 0£Z 0'SC Py ov S6T 660Td SIF E€TTWID 0SET 660NVS  €1d
0097 ST79 $89 869 TS 0 198 9 3OS ‘pinj4 7 SO 8T 1AV ©0€Z 00 00 0 097 66074 STy E€ITWID 0SET 660NVS 0d
|BUUN4AS 3U0D IUIN
a8z ds¢ ds8Z ({8¢ {8Z a8z EEH ww 6 b 6 aweu 6 b 6
UOReAI25G0 ,
2y Ay oxd q e 7 38bue) 1S9} MOJJ 153} MO[4 - SAIIPPY  I3IEM Juswbld g moyoleg 209 UCTITE pueg oN

lensia



PCT/IB2016/001066

WO 2017/017520

69

0°09¢
0°09¢
0°09¢
0°09¢
0°09¢

0'09¢
0°09Z
0'09¢
0092
0'09¢

0°09¢
0°09¢
0°09¢
0°09Z
0°09¢

0'09¢
0'09¢
0°09¢
0°09¢
0°09¢

'sjuswibid jje Jo) pajesjsuowsp st Syl

*30npoJid |euy ay3 JO J0|0D Y3 ddURYUD
031 sw/B 09Z 13un paysnd s ,UoIIRUIqWOD, BAIIRAOUUI SIY] JO 9Hesop ayj ‘uoile|NWI0) JUBWD Pa3ID|es
e Jo saluadoid J0jod pue A3ijIgemol Y3 Uo ,d Mop03Iag R Juawbid, UO3euIquiod 3sad ay3 4O UoIINGLIIU0D

asoding
09 85 6¢ zI1- ¢l 88 9 3os 'pnid 51> i€ 8z zav 0£Z 0'€8 .¥elg LT 0 66014 SIv ETITWIAD
ZvT PEL PET 6T1- 80 ¥EP O 1os 'pini4 51> 1 gz zav 0€Z O Ty yeld 16 8ZT 6604 STp ETTWID
L9T 66T 6ST LT- L0 69 O 340 pini ST> Sov €7 zav 0€Z 0§z Welg ss 08T 6604 SIp E€TTWAD
p'ST 6vT TST T'T- 21 §6b M MOl MOl " an V4 €7 zayv 0£Z  0'SZ  yed 0 SEZ 66014 STy ETTWAD
S7z9 SB9 869 IS PO 198 9 oS ‘pIN4 £ sor 8T Tav 0€Z 00 00 0 09z 66014 GTr E€TTWAD
TS 9pZ ST 6€E- 6LT- 885 O 305 ‘pIni4 gI> 0LE 87 zQv 0€Z 09y ong v1z 0 66014 SIv E£ITWAD
vES 9'vZ LPD C€E- 081- 885 D oS ‘pinjd 51> i€ 8¢ zav 0f¢ OIv °nig 161 8¢ 66014 STv E€TTWAD
€E€S 99 v9T 00£- v6I- 909 D 3os 'pinj4 51> 00v €z zav 0fz 0'Sz ong ST 0zl 66074 STy ETTWAD
5’86 ¥'0£ 861 G6Z- 08T~ 8€9 MOy MO| an L2 €7 Tav. 0€z 0§z 9nig 0 SEZ 660714 STV ETTWAD
‘579 689 869 TS 0O 198 O yos ‘pinid €Y Sov 8T 1av 0€Z 00 00 0 09z 66074 ST ETTWID
88 S9€ €Ly 615 €91 TS O yos‘pmd  ST> 0L€ 8T .1av 0€Z 0'89 MO}j3A 61 0 66014 STv ETTWID
v6 L'8E L6y LTS LST 899 D 30 ‘pini ST> zor 81T 1av 0£Z O'Tv MO|PA (11 Z0T 66014 STIv E£TTWAD
£0T S§0v PIS 01 SPT 289 9O ¥os ‘piny4 ST> 80 8T 1Y O£z 0'SZ MO|I3A oL GOT 660114 STy ETTWID
8'€El SOV 84S L6y TET zZL ¥ MO MO an 102 8T 1AV O£z  0'SZ MO|I3A 0 S€Z 6604 STy  E€TTWID
$'z9 89 869 1S v0 T[98 O 30s 'pin)4 £y Sov 8T TAv 0€Z 00 00 0 09z 66004 STy ELTIWID
0t TOT 8T 162 ZGE 69 O 10 'pini4 SI> STy g1 1av 0£Z 001  Ppoy - 091 0 66014 STy ETTWID
Ly vel 912 LST S¥E 80r O ¥OS ‘pINi4 s1> Loy 8T 1av 0€Z 0Ty  poy 99 €ST 6604 STV ETTWID
£'9 TST TSz 8€C LEE 8¥p O 305 ‘pIn|4 ST> 01y 81T 1av 0€Z 06T  Ppay ov G6T 66014 STV ETTWAD
78 891 7(Z 0CC 92E Tir o s|qemoy an 062 81 1av 0€Z 06z  Pay 0 GEZ 66014 STt ETTWID
$'z9 $'89 869 TS +v0 198 9O 30s 'pind £y - SOb 8T Tav 0€Z 00 00 0 09Z 6604 GIr E€TTWID
. [2UUN4Ad  3U0D TUIN
asz agr asz U8z Q@sz Asz 298 ww . 6 6 6 aweu " 6 6
y A oxd g e 1 19buel S__uwb%\/mno 1S3 MOl IS MOl SNUPPY  J3lem Wawbig a moyoreg 209 W)

ddlid 319vl
0GET 660NVS  ¥ad
0GET 660NVS ™ id
0SET 660NVS 9d
0SET 660NVS td
0SET 660NVS 0d
0SET 660NVS  ZSd
0SET 660NVS  149d
0SET 660NVS  0Sd
0SET 660NVS  67d
0SET 660NVS 0d
0SET 660NVS  G¥d
0GET 660NVS  LPd
0GET ©660NVS  8vd
0SET 6H660NVS  9€d
0GET 660NYS 0d
0SET 660NVS  Lid
0SET 6G60NVS ¢1d
0SET 660NVS  €1d
0SET 66ONVS  01d
0SET  660NVS 0d

6

pues oN



10

15

20

25

WO 2017/017520 PCT/IB2016/001066
70

CLAIMS

1. Process for improving the « performance », namely the fluidity or consistency
or flowability, of a « base » white-or-grey cement composition comprising white or grey
cement, optionally but much preferably a base filler, and / or of the sand, and / or of
any further particulate ingredient, particulate solid ingredient , a pigment, and water, is
characterized in that it comprises replacing a 'portion of the « base » filler, if any, and/

or of the sand, and / or of any further particulate ingredient, particulate solid ingredient
with an effective amount of a fine « restoration » calcium carbonate

and in that the said fine restoration calcium carbonate filler pertains to the class of fine
calcium carbonates characterized by: '

0.5 micron < d50 < 5 microns
Preferably 1 micron < d50 < 3 microns
90 % < CaCO3 content < 100

and in that the said « restoration » fine calcium carbonate filler is incorporated in a
proportion of from 0.1 % upto 5 % by the total weight of the whole cement

formulation.

2. Process according to claim 1, characterized in that the said fine calcium
carbonate filler used as « restoration calcium carbonate filler» is a fine GCC, ground
calcium carbonate, or « natural »,- such as a ground marble, chalk, limestone or

dolomie featuring :

d50 3 microns CaCO3 98.6 % w 100% passing 63 microns sieve Methylene
blue test 0.33 g/kg, '

or a fine PCC featuring about the same properties or blends thereof.
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3. Process according to claim to 1, characterized in that the said the fine
restoration carbonate fillers are fine GCCs featuring :

90-95-100 % passing 63 microns sieve
d50 < 5 microns

CaCOa3 content of at least 85 pref. at least 90 % weight CaCO3 ,

with representative examples of fine GCCs featuring :

d50 of 2.8 or 4.3 or 4.0 or 4.8 or 2.8 or 3.0 with respective Blaine surface) of (m2/kg)
1018 or 1135 or 942 or 937 or 1022 or 1102, respectively.

4. Process according to claims 1 to 3, characterized in that preferably the said
« restoration » fine calcium carbonate filler is incorporated in a proportion of from 0.5
% upto 3% by the total weight of the whole cement formulation, preferably the said
« restoration » fine calcium carbonate filler is incorporated in a proportion of from 0.5
% upto 2 % by the total weight of the whole cement formulation .

5. Process according to claims 1 to 4, characterized in that the base cement

. formulation contains no base filler.

6.  Process according to claims 1 to 5, characterized in that the base fillers is
selected among carbonates, calcium carbonates, metakaolin, kaolin, dolomie, fly
ashes, « laitiers de ciment », organo — and alumino-siliceous fillers, and their blends,
and preferably the base filler is a GCC calcium carbonate filler featuring the following
properties : |

d50 5 to 20 microns preferably 1 to 5 microns

Passing 63 microns sieve > 70 %

- pref. 100 %
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Passing 125 >85%

pref. 100%

Passing 2 mm 100 % (both)
Blaine surface > 220 m2 / kg

pref. > 900 m2 / kg

and / or the base filler is a natu‘ral product GCC with a high purity and « cleanliness »
with : |

' CaCO3 + MgCO3 > 90 % with CaCO3 > 65% pref. CaCO3 > 95 %

Methylene blue test < 10 g/ kg.

7. Process accdrding to claims 1 to 6, characterized in that the base filler is made
of a blend of a base filler with an alumino-siliceous or organo-siliceous filler as defined
in claim 6.

8. Process according to claim 1 to 7 characterized in that the color pigment is
added at a dosage of 0 — 40 kg/m3, pref. 1 to 5 to 15 — 35 kg/m3 of the whole cement

formulation, and an equivalent amount of a solid material such as cement and/or sand,

and/or gravel if a concrete, is removed from the « reference cement formulation »,
preferably characterized in that the pigment is added are in the range of 10 to 35 kg/
m3 , preferably characterized in that the p‘igment is added in a range of 16 and 32
kg/m3' by weight of the whole cement formulation, preferably characterized in that the
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pigment is added at a dosage of 16 kg/m3 of cement formulation, or 3.9 % by weight of

cement.

9. Process according to claim 1 to 8 characterized in that the proportion of
pigments is a weight pigment to cement ratio from 0 to 15 %, in particular 0.1 % or 2, 5
%, namely 1 %.

10. Process according to claim 1 to 9 characterized in that a superplasticizer is used
as « Additive » in a proportion of from 0 to 3 % by weight of cement.

11. Process according to claim 10 characterized in that the superplasticiser is
chosen in the following families :

- polycarbonates
- polycarboxylates
- polycarboxylate-ethers

- iminosulfonates,
preferably the superplasticizer is a polycarboxylate.

12. Cement formulations comprising a white or grey cement, water, sand, a base
filler, a pigment and a restoration carbonate filler and characterized in that it is
prepared by the process according to the above claims 1 to 11.

13. Cement formulations according to claim 12 characterized in that it contains an
efficient amount of the restoration filler so as to restore the flowability, degraded by a
maximum of about 10%, up to cone values of above 320 mm, preferably equal to or
above 360 mm, up to 400 mm , that is a restoration to 90% to 100% of the initial
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flowability (with no pigment),in that the said fine restoration calcium carbonate filler
pertains to the class of fine calcium carbonates characterized by:

0.5 micron < d50 < 5 microns
Preferably 1 micron < d50 < 3 microns

90 % < CaCO3 content < 100

preferably the said fine restoration calcium carbonate filler features :

d50 3 microns CaCO3 98.6 % w 100% passing 63 microns sieve . Methylene
blue test 0.33 g/kg, preferably:

90-95-100 % passing 63 microns sieve

d50 < 5 microns

CaCOa3 content of at least 85 pref. at least 90 % weight CaCO3

preferably d50 of 2.8 or 4.3 or 4.0 or 4.8 or 2.8 or 3.0 with respective Blaine surface

of (m2/kg) 1018 or 1135 or 942 or 937 or 1022 or 1102, respectively;

and in that the restoration calcium carbonate is a fine GCC or a fine PCC, precipitated

calcium carbonate,

and preferably the said « restoration » fine calcium carbonate filler is incorporated in a
proportion of from 0.1 % up to 5 % by the total weight of the whole cement
formulation, preferably from 0.5 % up to 3 % by the total weight of the whole
cement formulation , more preferably from 0.5% upto 2 % by the total weight of

the whole cement formulation

and in that the base filler is selected among carbonates; calcium carbonates, -
metakaolin, kaolin, dolomie, fly ashes, « laitiers de ciment », alumino-siliceous fillers,

organo-siliceous fillers, and their blends, -
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and in that the base filler is a GCC calcium carbonate filler featuring the following
properties :

D50 5 to 20 microns

preferably 1 to 5 microns

Passing 63 microns sieve > 70 %

pref. 100 %

Passing 125 > 85 %

pref. 100%

Passing 2 mrﬁ 100 % (both)
Blaine surface ' >220m2/ kg

pref. > 900 m2 / kg

and in that it is preferably a natural product GCC with a high purity and « cleanliness »

with :

CaCO3 + MgCO3 > 90 % with CaCO3 > 65% pref. CaCO3 > 95 %

- Methylene blue test <10 g/ kg

and in that the color pigment is added at a dosage of 0 — 40 kg/m3, pref. 1 to 5t0 15 -
35 kg/m3 of the whole cement formulation, and an equivalent amount of a solid
material such as cement and/or sand, and/or gravel if a concrete, is removed from the
« reference cement formulation » preferably in the range of 10 to 35 kg/m3, and
preferably 16 and 32 kg/m3 by weight of the whole cement formulation, preferably 16
kg/m3, or 3.9 % by weight of cement.

14. New Us'e of a fine calcium carbonate as defined in claims 1 to 13 as a

- flowability restoration additive in cement compositions comprising a white cement,

sand, water, a « base » carbonate, and a pigment.
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15. New Filler PreMix for cement compositions comprising a white cement, sand,
water, a « base » carbonate, and a pigment, characterized in that it consists of a blend
of the « base » carbonate and of the « fine flowability restoration carbonate », as
defined in any of claims 1 to 11, in a ratio of between 5/95 % to 95/5 by weight,
preferably 30/70 to 70/30, pref. 40/60 to 60/40 , preferably 50/50, and preferably in a
ratio : premix base filler / restoration filler from 256 / 1 by weight to 228 / 8 by weight .

16. New use of a New filler Premix for cement compositions comprising a white-
or-grey cement, sand, water, a « base » carbonate, and a pigment, consisting of a
blend of the «base » carbonate and of the « flowability restoration additive » as
defined in claims 1 to 11, in a ratio of between 5/95 % to 95/5 by weight, preferably
30/70 to 70/30, pref. 40/60 to 60/40 , preferably 50/50, for the restoration to 90% to
100% of the flowability . |

17. Color Pigment PreMix for cement formulations characterized in that it
comprises a blend of a color pigment with a fine flowability restoration calcium
carbonate filler as defined in any of claims 1 to 11, in a ratio of pigment / restoration
filler from 1/1 to 5/ 1, by weight, preferably at a ratio by weight of :  pigment /
restorationv filler = 3/1.

18. New use of the said Color Pigment PreMix as defined in claim 17 to correct or
annihilate the negative impact of the pigment on the flowability and color quality of the

cement composition.
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