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The present invention relates to a composition based on a powdery calco-magnesian

compound.

Powdery calco-magnesian compound means a collection of solid particles, either in
hydroxide form or in the form of a carbonate, complying with the following formula
I:

xCaA.(1-x)[yMgA+(1-y)MgQO], (D

in which
A is a =(0OH)2 or =COs3 group, and

x and y are molar fractions where 0 < x<land 0<y<1.

This calco-magnesian material can obviously contain impurities, such as silica,
alumina, etc, to the extent of a few percent. In general terms, the size of the
particles of this powdery materials is entirely less than 1 mm and often less than
250 um.

A particular case of a powdery calco-magnesian compound is slaked lime, also
referred to as hydrated lime (calcium hydroxide — Ca(OH)2), which can also
comprise impurities, such as silica, alumina, magnesium oxide or calcium carbonate,
to the extent of a few per cent, and contain free water, namely water not chemically
bound to the compound, up to approximately 5%.

Such a compound is renowned for its lacks of flowability in flowing during storage,
handling and transport, in particular pneumatic transport in dilute phase, often used
in the case of slaked lime. These problems of flowing, in particular related to the
fineness of the particles of the hydrated lime, exhibit themselves mainly in the form
of an agglomeration of particles together or an accumulation of these on the walls.

Such behaviour is detrimental to the use of said compound:

- in reducing the flow rate during pneumatic transport by progressive deposition of

the compound on the walls, which may go as far as the blockage of the installations,

- by interfering with regulation when the compound is used as a neutraliser of acidic
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compounds,

- requiring specific and regular maintenance operations at places which are

sometimes not very accessible.

It is known how to promote the flow of powders by means of organic liquid
additives, in particular surfactants [JP 08-109016, JP 09-165 216]. However, the
incorporation of such organic liquids, which are sometimes toxic, to a mineral
compound such as slaked lime, is often contrary to its application, in particular in the
case of use for the purification of flue gas (the problem of volatile organic

compounds, following on from the release of organic additives).

A filler composition is also known; containing calcium carbonate and silica,
precipitated under the form of fine particles (see WO 01/40576).

The aim of the present invention is to obtain a powdery composition based on a
calco-magnesian compound, with a high purity and entirely mineral, that limits the

lacks of flowability described above, without having recourse to an organic additive.

According to the invention the above problem is resolved by means of a powdery
composition based on a calco-magnesian compound complying with formula I given
above, which contains, in a quantity of less than 5% by weight of the said
composition, a mineral solid flowing agent in the form of particles having a size
greater than 125 um and chosen from amongst the group consisting of vermiculite,
perlite, attapulgite and silica.

Size greater than a given value means that at least 95% of the particles will have

this greater size as a minimum.

Many methods make it possible to describe the flow of powdery products such as
slaked lime. These diagnosis methods are based in particular on the use of shear
cells, in particular the Jenike cell, or on the determination of the flowing index,

based on Carr’s theory or on the dissemination of friction and fall angles.

However, the flow diagnosis methods referred to above, always related to a flow
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under stress (“static” methods), do not make it possible to discriminate the various
powdery compositions based on calco-magnesian compounds in their behaviour
under flowing in pneumatic (dynamic) transport, namely during a true flow of the

powder in dilute phase in an air flow.

It has therefore seemed necessary to develop a diagnosis method appropriate to the
flow of powdery products in pneumatic transport. This method consists of applying
a dynamic adhesion test (DAT) that is performed in a specific device.

This device is illustrated in the accompanying single figure.

It comprises a powder transport loop, formed from a succession of rectilinear
conduits 1, 6 and 8 connected by elbows 2 and 7. The rectilinear conduit 1 has a
length of 10 cm downstream of the powder injection point and an inside diameter of
2.54 ¢cm, and the rectilinear conduit 8 a length of 27.5 ¢cm and an inside diameter of
2.54 cm. The rectilinear conduit 6 is composed of a broadening 3 with a length of
8.90 cm and an inlet diameter of 2.54 cm, a sleeve 4 with a length of 30 cm and an
inside diameter of 4.25 cm, and a reduction 5 with a length of 9.85 cm and an outlet
diameter of 2.54 cm. The elbows 2 and 7 that connect them have a radius of

curvature of 20 cm.

The device also comprises a compressed air source, in the form of a compressor 9
that introduces compressed dry air into the conduit 0. A dosing "device" (or
"apparatus") 10 provided with a conveyor screw 11 feeds the powdery substance 12
to be studied into the conduit 1.

The outlet from the last rectilinear conduit 8 is connected to a flexible pipe 13 that
enters a reservoir 14 through a downward-directed elbow 15. A suction fan 16 with
a power of 1200 W and provided with a filter 17 with a total filtering surface of 1.2
m? is arranged at the top of the reservoir 14. The powdery substance that is passed
through the conduits accumulates at the bottom of the reservoir 18.

The powder, fed by means of a dosing device 10, is carried in the circuit by the air
flow generated therein. The total weight of powder deposited on the various walls of

the elements 1 to 8 is determined by weighing, after the test. This total weight of
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powder deposited is referred to the integral of the measured weight and is an
inverse measurement of the quality of the flow of the powder by pneumatic
transport in dilute phase in air.

The results of the test described above have appeared to be consistent with
experience of industrial use of powdery calco-magnesian compounds, namely that
this test effectively distinguishes the products presenting problems of dynamic
flowing from those that have satisfactory behaviour.

It is found in particular that, all other things being equal, a calco-magnesian
compound will have a dynamic flow in dilute phase that is less good, the finer the

size of its particles.

In order to improve the dynamic flowing of calco-magnesian compounds, the
mineral solid additive was initially chosen from amongst powdery compounds
deemed to prevent the formation of clots, to prevent agglomeration or to be “flowing
agents”; mainly talc, silica, sepiolite, vermiculite, bentonite, diatomaceous earth and

limestone can be cited, as well as magnesium carbonate, oxide and hydroxide.

Surprisingly, not all the additives preventing agglomeration cited above
systematically improve the dynamic flow of powdery compositions based on calco-
magnesian compounds, within the meaning of the problem posed by the present
invention. In particular, the addition of talc, known to be a lubricating agent, does
not afford any positive effect on dynamic flow, or even degrades it. The same
observation is made when sepiolite or bentonite is used as an additive.

The use of magnesium carbonate, oxide or hydroxide as an additive results only in a
slight improvement in the results of the dynamic flow test, an improvement that is

insufficient to resolve the problems of flow mentioned above.

On the other hand, unpredictably, the addition according to the invention of
vermiculite, in particular “raw”, perlite or attapulgite, leads to significant
improvements in the dynamic flowing of powdery compositions based on calco-

magnesian compounds.
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The powdery composition based on calco-magnesian compound according to the
invention contains one or other or a combination of mineral additives from amongst
vermiculite, perlite or attapulgite, at less than 5% by weight, preferably no more
than 3%, and very advantageously no more than 2% by weight of the composition.
It is necessary to maintain the calco-magnesian compound purity in the composition
according to the invention at a value greater than 90%, preferably greater than
92%, in order to limit the dilution of the active calco-magnesian compound and to
preserve performance in the applications sought.

In addition, the aforementioned mineral additive will have a fairly coarse particle
size distribution. This is because, unlike the teaching of documents that cite
microsilica (fumed silicon oxide) or finely divided minerals as additives, the additive
incorporated in the calco-magnesian compound according to the present invention
will have to have a particle size essentially greater than 125 um and preferably

greater than 250 um.

Unexpectedly, the powdery compositions based on calco-magnesian compounds
according to the invention have good dynamic flowing in dilute phase, without any
limitation on the fineness of their particles, contrary to the observations made in the
case of conventional calco-magnesian compounds without additive where in
particular particle sizes of less than 20 um have the effect of a rapid blocking of
pneumatic installations. This property of the compounds according to the invention
makes it possible to broaden their field of application. This is because a fine product
will react better, in particular in many applications of hydrated lime, such as the
purification of flue gases.

The invention will now be described in more detail by means of non-limiting

examples.

ExampLE 1

An industrial-production slaked lime was chosen as a reference calco-magnesian
compound. Its purity is 95% by weight of Ca(OH)2; it has a particle size distribution
of up to 250 um and a free water content of 1%. This lime is introduced into the

dosing device of the dynamic flowing test described above.
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The device is supplied with dry compressed air (dew point 3°C), pre heated to 30°C,
at a flow rate of 25 m3/h, which provides an initial speed of approximately 14 m/s.
The reference slaked lime is apportioned at 1 kg/h. The test provides that 2 kg of

material is thus measured out.

At the end of the experiment, the weight of slaked lime that has accumulated on the
walls of all the conduits was determined and compared with the total weight
measured out, namely 2 kg. In the case of the reference slaked lime, the result is
65 g/kg.

According to the calibration of the dynamic test of the present invention with respect
to the quality of the flow of products used industrially, the compounds having as a
test result less than 45 g/kg of product accumulated on the walls must be
considered to have very good behaviour under dynamic flowing in dilute phase. In
the same way, the compound for which the result of the test is greater than 58 g/kg
of product accumulated on the walls is considered to have a behaviour in flow posing
problems in industrial use, in particular during pneumatic transport in dilute phase.

ExAMPLE 2
In this example 2, additives that are industrial products, used as delivered, are

added to the same slaked lime as in example 1.

According to the invention, “raw” vermiculite is added, to the extent of 2% by
weight of the composition thus obtained, which is mixed in order to homogenise it.
The size of the particles of this additive is greater than 90 um. The composition is
then subjected to the dynamic flowing test, under the same conditions as in

example 1.

In the case of the present mixture of slaked lime and raw vermiculite, the result of
the test is 40 g/kg of product accumulated on the walls, which classifies this
composition amongst those having very good behaviour in dynamic flow, according

to the criterion cited in example 1 (less than 45 g/kg).

In the same way, compositions according to the invention were prepared starting
from the slaked lime of example 1, so as to contain 2% by weight respectively of
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expanded or exfoliated vermiculite, expanded perlite and attapulgite. The size of
the particles of these additives is greater than 90 um. The results of the test are
respectively 31, 38 and 39 g/kg of product accumulated on the walls with respect to
the measured weight, characteristic values of the compositions having very good

behaviour in dynamic flow.

In order to demonstrate the benefit of the powdery compositions based on calco-
magnesian compounds according to the invention on the quality of their flow, it is
useful to express the results of the dynamic flowing tests in terms of percentage
reduction in the quantity accumulated on the walls, compared with the case of the
reference calco-magnesian compound without additive. Reductions of 38%, 52%,
42% and 40% are obtained respectively for the compounds containing respectively

raw vermiculite, expanded vermiculite, expanded perlite and attapulgite.

On the other hand, if talc, sepiolite or bentonite are added as an additive, to the
extent of 2% by weight of the final composition, the results of the test are
respectively 64, 60 and 84 g/kg of product accumulated on the walls with respect to
the measured weight. These additives result in the obtaining of a formula having
poor behaviour in dynamic flow (results > 58 g/kg), or even a greatly degraded flow
compared with the compounds without additive, in the case of bentonite.

All these results are summarised in Table 1.

Composition tested Ratio by weight of Percentage reduction in
product accumulated on | accumulation on the
the walls [g/kg] walls compared with

slaked lime

Reference slaked lime 65 -

2% mixture by weight of | 40 38%

raw vermiculite

2% mixture by weight of | 32 52%

expanded vermiculite

2% mixture by weight of | 38 42%

expanded perlite

2% mixture by weight of | 39 40%

attapulgite

2% mixture by weight of | 64 2%

talc
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2% mixture by weight of | 60 8%
sepiolite
2% mixture by weight of | 84 -30%
bentonite

Table 1. Results of the dynamic flowing test for the reference slaked lime,
compositions based on this lime, according to the invention, and compositions with

additives not improving dynamic flow.

ExAMPLE 3
In this example 3, the additives of example 2 were subjected to a granulometric cut

by sieving, so as to retain only particles less than 125 um.

To the same slaked lime as in example 1, “raw” vermiculite < 125 pm is added, to
the extent of 2% by weight of the composition thus obtained, which is mixed in
order to homogenise it. The composition is then subjected to the dynamic flow test,
under the same conditions as in example 1. The result of the test shows very
severe deterioration in flow compared with the lime without additive with 122 g/kg

of material stuck to the walls.

In the same way, compositions were prepared starting from the slaked lime of
example 1 so as to obtain mixtures containing 2% by weight respectively of
expanded vermiculite < 125 um, attapulgite < 125 um and sand < 125 um. The
results of the test are respectively 62, 58 and 57 g/kg of product accumulated on
the walls with respect to the measured mass. These formulae therefore exhibit poor
behaviour in dynamic flow, with respectively only 5%, 11% and 13% reduction in
sticking to the walls.

These results demonstrate the critical character of the distribution of particle sizes of

the additive used in the invention, an additive which loses its efficacy if it is too fine.

All the results of example 3 are summarised in table 2.
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Composition tested Ratio by weight of Percentage reduction in
product accumulated on | accumulation on the
the walls [g/kg] walls compared with

slaked lime

Reference slaked lime 65 -

2% mixture by weight of | 122 -88%

raw vermiculite < 125

um

2% mixture by weight of | 62 5%

expanded vermiculite <

125 um

2% mixture by weight of | 58 11%

attapulgite < 125 um

2% mixture by weight of | 57 13%

sand < 125 um

Table 2. Results of the dynamic flow test for the reference slaked lime and in the

case of formulae based on additives < 125 um.

ExAamPLE 4
IN THIS EXAMPLE 4, THE ADDITIVES OF EXAMPLE 2 WERE SUBJECTED TO A GRANULOMETRIC CUT BY

SIEVING, SO AS TO RETAIN ONLY THE PARTICLES GREATER THAN 250 pM.

“RAW” VERMICULITE > 250 uM IS ADDED TO THE SAME SLAKED LIME AS IN EXAMPLE 1, TO THE
EXTENT OF 2% BY WEIGHT OF THE COMPOSITION THUS OBTAINED, WHICH IS MIXED IN ORDER TO
HOMOGENISE IT. THE COMPOSITION IS THEN SUBJECTED TO THE DYNAMIC FLOWING TEST, UNDER
THE SAME CONDITIONS AS IN EXAMPLE 1. THE RESULT OF THE TEST SHOWS AN APPRECIABLE
IMPROVEMENT IN FLOW COMPARED WITH THE LIME WITHOUT ADDITIVE WITH ONLY 39 G/KG OF
MATERIAL STUCK TO THE WALL, THAT IS TO SAY A REDUCTION OF 41% COMPARED WITH THE NON-

TREATED LIME.

IN THE SAME WAY, COMPOSITIONS WERE PREPARED STARTING FROM THE SLAKED LIME OF EXAMPLE
1, SO AS TO OBTAIN MIXTURES CONTAINING 2% BY WEIGHT, RESPECTIVELY OF EXPANDED
VERMICULITE > 250 uM, ATTAPULGITE > 250 uM AND SAND > 250 uM. THE RESULTS OF THE
TEST ARE RESPECTIVELY 32, 39 AND 42 G/KG OF PRODUCT ACCUMULATED ON THE WALLS
COMPARED WITH THE DOSED MASS, A SIGN OF COMPOSITIONS HAVING VERY GOOD BEHAVIOUR IN

DYNAMIC FLOW. RESPECTIVELY 52%, 40% AND 35% REDUCTIONS IN STICKING TO THE WALLS
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ARE OBTAINED.

THESE RESULTS CONFIRM THE DECISIVE CHARACTER OF THE SIZE DISTRIBUTION OF THE PARTICLES

OF THE ADDITIVE.

HOWEVER, IF LIMESTONE > 250 uM OR RAW DOLOMITE (MIXED CALCIUM AND MAGNESIUM
CARBONATE) > 250 uM ARE USED AS AN ADDITIVE TO THE LIME OF EXAMPLE 1, TO THE EXTENT OF
2% BY WEIGHT OF THE FINAL MIXTURE, THE MASSES STUCK TO THE WALLS DURING THE TEST WILL
BE RESPECTIVELY 53 AND 52 G/KG. FOR THE RECORD, GOOD BEHAVIOUR IN DYNAMIC FLOW IS
CHARACTERISED BY A DEGREE OF STICKING TO THE WALLS OF LESS THAN 45 G/KG. THE LATTER

FORMULAE THEREFORE DO NOT HAVE SATISFACTORY BEHAVIOUR IN DYNAMIC FLOW.
THEREFORE THE FACT OF HAVING ADDITIVES WHERE THE SIZE OF THE PARTICLES IS COARSE, THAT
IS TO SAY GREATER THAN 250 puM, IS NOT A SUFFICIENT CONDITION FOR OBTAINING A

COMPOSITION HAVING GOOD DYNAMIC FLOW.

ALL THE RESULTS OF EXAMPLE 4 ARE SUMMARISED IN TABLE 3.
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Composition tested Ratio by weight of Percentage reduction in
product accumulated on | accumulation on the
the walls [g/kg] walls compared with

slaked lime

Reference slaked lime 65 -

2% mixture by weight of | 39 41%

raw vermiculite > 250

um

2% mixture by weight of | 32 52%

expanded vermiculite >

250 um

2% mixture by weight of | 39 40%

attapulgite > 250 um

2% mixture by weight of | 42 35%

sand > 250 um

2% mixture by weight of | 53 20%

lime > 250 pm

2% mixture by weight of | 52 18%

raw dolomite > 250 um

Table 3. Results of the dynamic flowing test for the reference slaked lime, and in

the case of compositions based on additives > 250 um.

EXAMPLE 5

THE REFERENCE SLAKED LIME OF EXAMPLE 1 WAS SELECTED IN A DYNAMIC SEPARATOR, SO AS TO
KEEP ONLY THE PARTICLES LESS THAN 20 uM. THIS SELECTED SLAKE LIME WAS TESTED ON THE
DYNAMIC FLOW DEVICE UNDER THE SAME CONDITIONS AS IN EXAMPLE 1. HOWEVER, THIS
SELECTED LIME HAS LESS GOOD FLOW THAN THE REFERENCE LIME, BECAUSE OF ITS GREATER
FINENESS; IT WAS POSSIBLE TO MEASURE OUT ONLY 0.75 KG OF LIME BEFORE TOTAL BLOCKAGE OF
THE TEST DEVICE. THE MASS ACCUMULATED ON THE WALLS, REFERRED TO AS THE MEASURED

MASS, IS 97 G/KG.

A COMPOSITION ACCORDING TO THE INVENTION WAS PREPARED STARTING FROM THIS SELECTED
SLAKE LIME, SO AS TO OBTAIN RESPECTIVELY A COMPOSITION CONTAINING 2% AND 4% OF
EXPANDED VERMICULITE. IN BOTH CASES, IT IS POSSIBLE TO MEASURE OUT 2 KG OF COMPOSITION
WITHOUT BLOCKING THE DEVICE. MOREOVER, THE MASS ACCUMULATED ON THE WALLS, REFERRED

TO THE MEASURED-OUT MASS, IS 39 G/KG FOR THE COMPOSITION WITH 2% VERMICULITE AND 22
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G/KG FOR THAT WITH 4% VERMICULITE. THE REDUCTION IN MASS ACCUMULATED ON THE WALLS

WITH RESPECT TO THE SELECTED SLAKE LIME IS RESPECTIVELY 60% AND 77%.

THE RESULTS OF EXAMPLE 5 ARE SUMMARISED IN TABLE 4.

Composition tested Ratio by weight of Percentage reduction in
product accumulated on | accumulation on the
the walls [g/kg] walls compared with

slaked lime

Selected slaked lime 97 -

2% mixture by weight of | 39 60%

expanded vermiculite

4% mixture by weight of | 22 77%

expanded vermiculite

TABLE 4. RESULTS OF THE DYNAMIC FLOW TEST FOR THE SELECTED SLAKE LIME AND THE

COMPOSITIONS ACCORDING TO THE INVENTION BASED ON THIS LIME.
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Patentkrav

1. Pulversammensaetning pa basis af en calcium-magnesium-forbindelse i
overensstemmelse med formel I
xCaA.(1-x)[yMgA+(1-y)MgO], 0

i hvilken

A er en =(0OH)2 eller =COs gruppe, 0og

X 0g y er molfraktioner, hvor 0 < x <1 og 0 <y <1,

som, i en mangde pa mindre end 5 vaegtprocent af naevnte sammensaetning,
indeholder et mineralsk strsmningsmiddel i form af partikler med en stgrrelse der
er stgrre end 125 um og udvalgt fra gruppen bestdende af vermiculit, perlit og
attapulgit.

2. Sammenseaetning ifglge krav 1, kendetegnet ved, at det indeholder
strgmningsmidlet i en maengde p& mindre end eller lig med 3 vaegtprocent,
fortrinsvis omkring 2 vaegtprocent.

3. Sammensatning ifglge et af kravene 1 og 2, kendetegnet ved at det

mineralske stramningsmiddel har en partikelstgrrelse stgrre end 250 pm.

4. Sammenseetning ifglge et hvilket som helst af kravene 1 til 3, kendetegnet
ved, at det mineralske stremningsmiddel er attapulgit.

5. Sammensatning ifglge et hvilket som helst af kravene 1 til 3, kendetegnet

ved, at det mineralske strgmningsmiddel er ra vermiculit.

6. Sammensaetning ifglge et hvilket som helst af kravene 1 til 3, kendetegnet

ved, at det mineralske strgmningsmiddel er ekspanderet vermiculit.

7. Sammensaetning ifalge et hvilket som helst af kravene 1 til 3, kendetegnet

ved, at det mineralske strgmningsmiddel er ekspanderet perlit.

8. Sammensatning ifglge et hvilket som helst af kravene 1 til 7, kendetegnet
ved at calcium-magnesium-forbindelsen er ved en renhedsgrad stgrre end 90%,
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fortrinsvis 92 vaegtprocent, i sammensaetningen.

9. Sammensatning ifglge et hvilket som helst af kravene 1 til 8, kendetegnet

ved at calcium-magnesium-forbindelsen har en partikelstgrrelse pa mindre end
5 20 pm.
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