
(12) STANDARD PATENT (11) Application No. AU 2016208567 B2
(19) AUSTRALIAN PATENT OFFICE

(54) Title
Process and facility for producing a powdered porous product

(51) International Patent Classification(s)
B01J 2/04 (2006.01) A23L 3/52 (2006.01)
A23C 1/10 (2006.01) B01F 3/04 (2006.01)
A23G 1/56 (2006.01)

(21) Application No: 2016208567 (22) Date of Filing: 2016.01.20

(87) WIPO No: WO16/116513

(30) Priority Data

(31) Number (32) Date (33) Country
1550481 2015.01.21 FR

(43)
(44)

Publication Date: 2016.07.28
Accepted Journal Date: 2019.11.14

(71) Applicant(s) 
Clextral

(72) Inventor(s)
Brisset, Alain;Collado, Maxime

(74) Agent / Attorney
Davies Collison Cave Pty Ltd, Level 151 Nicholson Street, MELBOURNE, VIC, 3000, AU

(56) Related Art
EP 1133923 A1
WO 2008/046996 A2 
DE 102011102734A1
WO 2013/185941 A1



(12) DEMANDE INTERNATIONALE PUBLIEE EN VERTU DU TRAITE DE COOPERATION EN MATIERE DE
BREVETS (PCT)

(19) Organisation Mondiale de la 
Propriete Intellectuelle

Bureau international

(43) Date de la publication internationale
28 juillet 2016 (28.07.2016) WIPO I PCT

lllllllllllllllllllllllllllllllllllllllllll^
(10) Numero de publication internationale

WO 2016/116513 Al

(51) Classification internationale des brevets :
B01J2/04 (2006.01) A23L 3/52 (2006.01)
B01F3/04 (2006.01) A23G1/56 (2006.01)
A23C1/10 (2006.01)

(21) Numero de la demande internationale :
PCT/EP2016/051148

(22) Date de depot international:
20 janvier 2016 (20.01.2016)

(25) Langue de depot: I'rancais

(26) Langue de publication : I'rancais

(30) Donnees relatives a la priorite :
1550481 21 janvier 2015 (21.01.2015) FR

(71) Deposant: CLEXTRAL [FR/FR]; 1 rue du Colonel Riez, 
42700 Firminy (FR).

(72) Inventeurs : BRISSET, Alain; 26 rue Louis Pergaud, 
42240 Unieux (FR). COLLADO, Maxime; Route de la 
Combe, 43330 Pont-Salomon (FR).

(74) Mandataires : GRAND, Guillaume et al.; Lavoix, 62, rue 
de Bonnel, 69003 Lyon (FR).

(81) Etats designes (sauf indication contraire, pour tout titre 
de protection nationale disponible) : AE, AG, AL, AM,

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

(84) Etats designes (sauf indication contraire, pour tout titre 
de protection regionale disponible) : ARIPO (BW, GH, 
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, 
TZ, UG, ZM, ZW), eurasien (AM, AZ, BY, KG, KZ, RU, 
TJ, TM), europeen (AL, AT, BE, BG, CH, CY, CZ, DE, 
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, 
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, KM, ML, MR, NE, SN, TD, TG).

Publiee :

— avec rapport de recherche internationale (Art. 21(3))

— avant I'expiration du delai prevu pour la modification des 
revendications, sera republiee si des modifications sont re- 
qucs (regie 48.2.hf)

(54) Title : PROCESS AND FACILITY FOR PRODUCING A POWDERED POROUS PRODUCT

(54) Titre : PROCEDE ET INSTALLATION DE PRODUCTION D'UN PRODUIT POREUX EN POUDRE

w
o 

20
16

/1
16

51
3 A

l llll
llll

llll
llll

llll
llll

llll
llll

llll
llll

l̂

(57) Abstract : According to this process: - a viscous initial product (P1) having both a temperature of between 5°C and 70°C and a 
viscosity greater than 100 mPa.s is provided, - by means of a pump (20) provided upstream of at least one aerator (30), the viscous 
initial product (Pl) is transferred as it is to said at least one aerator in which the viscous initial product is mixed with a gas (G), in - 
jected into the aerator, so as to obtain a liquid foam (P2) continuously exiting the aerator, and - the liquid foam (P2) continuously 
exiting said at least one aerator is continuously pushed into the inlet of a treatment device (40) which continuously divides and then 
dries this liquid foam so as to obtain a powdered porous product (P3) which has a solids content greater than 90%.

(57) Abrege :
[Suite sur la page suivante]
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Selon ce procede : - on dispose d'un produit initial visqueux (Pl) presentant a la fois une temperature comprise entre 5°C et 70°C 
et une viscosite superieure a 100 mPa.s, - au moyen d'une pompe (20) prevue en amont d'un au moins aerateur (30), on transfere 
tel quel le produit initial visqueux (Pl) jusqu'audit au moins un aerateur dans lequel le produit initial visqueux est melange avec 
un gaz (G), injecte dans I'aerateur, pour obtenir une mousse liquide (P2) sortant en continu de I'aerateur, et - la mousse liquide 
(P2) sortant en continu dudit au moins un aerateur est poussee en continu en entree d'un dispositif de traitement (40) qui, de ma- 
niere continue, divise puis seche cette mousse liquide pour obtenir un produit poreux en poudre (P3) qui presente un taux de ma- 
tiere seche superieur a 90%.
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Method and installation for producing a powdery porous product

The present invention relates to a method and to an installation for producing a 

powdery porous product.

The invention is more specifically interested in the case of the production of 

powdery porous products from an initial viscous product, the obtained products being 

typically so called instantaneous powders, which are for example mixed with water or with 

other liquids for obtaining, by rehydration of the powders, a homogeneous liquid.

EP-A-1 133 923 discloses a method of this type, for which the main steps consists 

of:

- preparing a concentrated liquor, for which the viscosity is not explicit, but for 

which the humidity should be low since the dry material concentration of this concentrated 

liquor should be greater than 50% by weight;

- foaming this concentrated liquor in a foaming apparatus, with very strong 

proliferation in order to obtain a well ventilated foaming liquor and therefore unstable, 

while being suitable for collapsing on itself because of its very low specific gravity;

- stabilizing, as soon as its exit from the foaming apparatus, the foaming liquor for 

obtaining a stabilized foam having an extremely high viscosity, which is greater than 105 

Pa.s or even 106 Pa.s and which typically corresponds to that of a sealant for windows, 

and thereby forming a sufficiently rigid structure, in other words not flowing, in particular 

non-dispersible, this step for stabilizing the foaming liquor being essential to the 

production method since it is indispensable for applying the continuation of this method; 

and

- obtaining a powdery porous product after having first fragmented the stabilized 

foam and then having dried the fragments resulting from the fragmentation, this drying 

being limited because the residual humidity of the stabilized foam is a minimum.

WO-A-2008/046996 discloses a method and an installation of this type, wherein 

the viscous initial product is, before being mixed with gas in an aerator for forming a liquid 

foam which is then divided and dried for obtaining a powdery porous product, subject to 

the action of a thermomechanical treatment machine, typically an extrusion machine. In 

this machine, the viscous initial product is mechanically worked, notably subject to 

controlled shearing, and/or thermoregulated in order to condition at best with view to its 

admission in the aerator. WO-A-2008/046996 even proposes the use of a 

thermomechanical treatment machine for producing a first mixture between the viscous 

initial product and a gas, in order to initiate porosity in the treated material, the mixture of 
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the latter with gas being intensified in the aerator connected in continuity with the 

extrusion machine.

On its side, WO-A-2013/185941 is interested in a more specific production of 

powdery porous products, i.e. those containing probiotics or similar microorganisms. 

There again, the viscous initial product is, before being sent to an aerator for forming a 

foam which is then divided and dried for obtaining the powdery porous product, 

mechanically and/or thermically treated with a thermomechanical treatment machine, such 

as an extrusion machine or a heat exchanger with a scraped surface. Like in WO-A- 

2008/046996, gas is mixed to the material produced by the thermomechanical treatment 

machine, this gas may be directly introduced into this machine and/or into the aerator.

It is understood that WO-A-2008/046996 and WO-A-2013/185941 both teach that 

a mechanical and/or thermal treatment by an ad hoc thermomechanical treatment 

machine, notably an extrusion machine, is indispensable for “preparing” the viscous 

material at its admission into the aerator for forming foam, notably by lowering the 

viscosity of this material before its admission into the aerator. This is understood from the 

fact that, by definition, an aerator is a mechanical mixer which is not designed for acting 

on too strongly viscous materials.

However, the use of thermomechanical treatment machines, notably extrusion 

machines, induces stresses. Indeed, these thermomechanical treatment machines are 

mechanically complex pieces of equipment with systems of gears and reducers, 

sometimes provided with bearings and rotating joints, as well as with screws, scrapers 

with a rotating axis, these pieces of equipment being generally thermoregulated, at 

variable speed and sometimes equipped with vacuum application systems. Moreover 

when one operates with products with very high added value and/or when the intention is 

to produce from very small amounts, for example with a production throughput of less 

than 40 kg/h, the aforementioned thermomechanical treatment machines are too bulky 

and require amounts of several kilograms, for example between 10 and 50 kg, for 

achieving the manufacturing of porous powder. More globally, it is understood that the 

application of methods using such thermomechanical treatment machines is costly in raw 

material and requires place on the ground, personnel for operation and a significant 

investment in sophisticated apparatuses.

In order to partly circumvent these drawbacks, WO-A-2013/185941 contemplates 

an alternative to the continuous production of powdery porous products, by resorting to a 

discontinuous method: for this, the viscous initial product is placed in a hermetic enclosure 

which is stirred, from the pressure inside the enclosure being generated by injection of a
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gas. Thus, the gas, which is discontinuously injected into the enclosure, pressurizes 

the latter and is partly dissolved in the viscous product. This enclosure is then 

mechanically stirred, either manually or by means of an ad hoc mechanical system. 

In practice, the efficiency of the mixing is not rarely controlled, the latter being 

subsequently taken out of the enclosure so as to be directly divided and dried. It is 

understood that this discontinuous alternative, proposed in WO-A-2013/185941 is 

suitable for producing very small amounts of powdery porous products, but it 

remains tedious to apply and may be controllable.

Preferred embodiments of the present invention seek to improve the methods 

and installations for continuous production of powdery porous products, by 

simplifying them, notably in the case when the amount of raw material is small.

According to the present invention, there is provided a method for producing a 

powdery porous product, wherein: - a viscous initial product having both a 

temperature comprised between 5°C and 70°C and a viscosity greater than 100 

mPa.s is provided, - by means of a pump which is provided upstream from at least 

one aerator and which discharges the viscous initial product at a pressure comprised 

between 3 and 20 bars, the viscous initial product is transferred as such as far as 

said at least one aerator in which the viscous initial product discharged by the pump 

is mixed with a gas, injected into the aerator, for obtaining a liquid foam continuously 

20 leaving the aerator, and - the liquid foam continuously leaving said at least one 

aerator is continuously pushed into an inlet of a treatment device which, continuously 

divides by spraying and then dries this liquid foam in order to obtain a powdery 

porous product which has a dry material level greater than 90%.

Also disclosed is an installation for producing a powdery porous product, 

25 notably allowing the application of the method defined above, this installation 

comprising:

- a pump for transferring a viscous initial product having both a temperature 

comprised between 5°C and 70°C and a viscosity greater than 100 mPa.s,

- at least one aerator, to which are admitted the viscous initial product, 

30 discharged as such by the pump, and a gas, and which mixes the viscous initial
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product and the gas for obtaining a liquid foam continuously leaving said at least one 

aerator, and

- a continuous treatment device of the liquid foam, this treatment device being 

downstream from the aerator and being provided for, continuously, dividing and then 

drying the liquid foam which continuously leaves said at least one aerator and is 

pushed into an inlet of this treatment device, until a powdery porous product having a 

dry material level greater than 90% is obtained.

The inventors have established that, surprisingly, resorting to a 

thermomechanical treatment machine, such as an extrusion machine, is not 

indispensable for making the viscous initial product capable of being admitted into an 

aerator. Thus, according to an approach opposite to the teachings of WO-A- 

2008/046996 and WO-A-2013/185941, the inventors have established that the use 

of a conventional pump is possible for transferring as far as the aerator the viscous 

initial product as such, i.e. notably without any substantial heat treatment and without 

any significant mechanical treatment, i.e. without any heat treatment and without any 

mechanical treatment other than those exclusively resulting from the pumping with 

the pump, in other words from the suction, from the pressurization and from the 

discharge through this pump. In practice, the embodiment of this pump is not limiting 

of the invention. At the aerator, the viscous initial product, pressurized by the pump, 

20 is admitted by the discharge of the pump while gas is injected: under the effect of the 

discharge pressure of the pump and of the injection pressure of the gas, the viscous 

initial product is, in spite of its strong viscosity, mixed with the gas by the aerator, so 

as to form a liquid foam. At the outlet of the aerator, the liquid foam is, under the 

effect of the pressure prevailing in the aerator, continuously pushed towards a 

25 continuous treatment device, placed downstream, which divides this liquid foam into 

particles and which dries these particles, this device for example being an 

atomization tower optionally followed by a fluidized bed.

It is understood that the aforementioned pump has the exclusive function of 

transferring the viscous initial product towards the aerator, with pressurization 

30 compatible with this transfer and with the division followed by drying, at the outlet of
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the aerator, of the liquid foam formed by this aerator. The pump efficiently replaces a 

more complex mechanical system and simplifies the production method, in this 

sense that a single gas injection is only used, i.e. that in the aerator, one operates 

with small amounts of raw material, for example between 1 and 20 kg/h, the initial 

investment is reduced, the operating and maintenance costs are reduced, and a 

more compact production installation is proposed than with an extrusion machine or 

another similar machine for thermomechanical treatment.

According to advantageous additional features of the method and/or of the 

installation according to preferred embodiments of the invention:

- The specific gravity of the liquid foam leaving said at least one aerator is 

comprised between 25 and 80% of the specific gravity of the viscous initial liquid.

- The liquid foam is continuously pushed from the outlet of said at least one 

aerator to the inlet of the treatment device either exclusively under the effect of the 

pressure prevailing in said at least one aerator, or under the combined effect of the 

pressure prevailing in said at least one aerator and of a transfer by an additional 

pump provided downstream from said at least one aerator.

- The pump discharges the viscous initial product at a pressure comprised 

between 3 and 20 bars.

- The pump discharges the viscous initial product at a pressure comprised 

20 between 5 and 10 bars.

- The viscous initial product is prepared by mixing and/or by concentrating, 

notably by evaporation, and/or by heating/cooling, notably for maintaining 

temperature, one or several ingredients.

- The viscous initial product is prepared and sucked up by the pump in a 

25 continuous way.

- The viscous initial product is provided as a storage which is discontinuously 

used for supplying a suction of the pump.

- The treatment device includes an atomization tower in which the liquid 

foam leaving continuously said at least one aerator is continuously divided
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- by spraying into liquid foam particles and a first drying is applied to the 

liquid foam particles.

-The treatment device further includes a fluidized bed, to which are sent the 

liquid foam particles leaving the atomization tower, and wherein a second drying is 

applied to said particles until said particles have a dry material level greater than 

90% and thereby form the powdery porous product.

- The viscous initial product is obtained from a solution, suspension or 

emulsion in a solvent, notably an aqueous medium, containing:

- milk, and/or

- eggs, and/or

- fruits, and/or

- vegetables, and/or

- algae, and/or

- at least one co-product of fractionation of milk, eggs, fruits, vegetables 

and/or algae, and/or

- at least one aromatic ingredient such as coffee, tea and aromatic extracts, 

and/or

- at least one amylaceous ingredient based on cereals or tubers, and/or

- at least one ingredient containing entire micro-organisms, and/or

20 - at least one ingredient containing fractions of micro-organisms, and/or

- at least one protein ingredient selected from among milk proteins, cereal

proteins, protein crop proteins, legumes proteins, ovo-proteins and 

proteins stemming from micro-organisms, and/or

- at least one carbohydrate of low molecular weight, and/or

25 - at least one complex carbohydrate, and/or

- at least one sweetener, either natural or synthetic, and/or

- at least one lipid of animal or vegetable origin, and/or

- at least one ingredient containing amphiphilic molecules.

- The pump is selected from among a single-screw pump, a pump with

30 gradual cavity, a pump with lobes, and a pump with twin screws.
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- The treatment device comprises, or even consists in an atomization tower 

which divides the liquid foam by spraying.

The invention will be better understood upon reading the description which 

follows, only given as an example and made with reference to the drawings wherein:

- Fig. 1 is a schematic view of an installation according to an embodiment of 

the invention;

- Fig. 2 is a flow chart of a method according to an embodiment of the 

invention; and

- Fig. 3 is a flow chart of an alternative of the method, according to an 

embodiment of the invention.

In Fig. 1, is illustrated an installation 1 for producing a powdery porous product 

P3. The installation 1 is able to apply the production method illustrated in Fig. 2.

The installation 1 comprises a preparation device 10 which, during a 

corresponding preparation step 110, prepares a viscous initial product P1 from a raw 

material M.

As preferential examples, the raw material M is the viscous initial product, is 

obtained from a solution, suspension or emulsion in a solvent, notably an aqueous 

medium, containing:

- milk, or

20 - eggs, or

- fruits, or

- vegetables, or

- algae, or

- at least one co-product of fractionation of the milk, of the eggs, of the fruits,

25 of the vegetables and/or of the algae, or

- at least one aromatic ingredient such as coffee, tea and aromatic extracts, or

- at least one amylaceous ingredient based on cereals or tubers, or



5

5

10

15

20

25

30

35

- at least one ingredient containing entire micro-organisms, or

- at least one ingredient containing fractions of micro-organisms, or

- at least one protein ingredient selected from among milk proteins, cereal 

proteins, protein crop proteins, legumes proteins, ovo-proteins and proteins stemming 

from micro-organisms, or

- at least one carbohydrate of low molecular weight, or

- at least one complex carbohydrate, or

- at least one sweetener, either natural or a synthetic, or

- at least one lipid of animal or vegetable origin, or

- at least one ingredient containing amphiphilic molecules; or

- a mixture of at least two elements listed above.

The preparation device 10 is designed for, during the preparation step 110, 

obtaining from the raw material M, the viscous initial product P1 so that the latter has, at 

the outlet of the preparation device, a temperature comprised between 5°C and 70°C, as 

well as a viscosity, at the temperature for making available the viscous initial product P1 at 

the outlet of the preparation device 10, greater than 100 mPa.s, or even 200 mPa.s, or 

even 500 mPa.s. It will be noted that usually “mPa” corresponds to “milli-Pascal”, i.e. 

10_3Pa. In other words, at the end of the preparation step 110, the viscous initial product 

P1, prepared from the raw material M, is at its temperature of availability at the outlet of 

the preparation device 10, highly viscous.

In practice, the preparation device 10 falls under a technology known per se, 

notably selected according to the raw material M. As an example, the preparation device 

10, which operates in free air or optionally in vacuo, comprises a system for metering a 

liquid and/or a solid, and/or a mixing system and/or a concentration system, notably by 

evaporation, and/or a separation system, notably by centrifugation or by a selective 

membrane, and/or a homogeneization system, and/or a colloidal milling system, and/or a 

heating/cooling system notably for maintaining temperature, for example by means of 

pieces of equipment with a jacket or thermoregulated pieces of equipment. Thus, during 

the preparation step 110, the ingredient(s) of the raw material M is(are) mixed and/or 

concentrated, notably by evaporation, and/or heated/cooled, notably maintained at a 

temperature.

In every case, the preparation device 10 advantageously gives the possibility of 

making available the viscous initial product P1 in a continuous way, in order that this 

viscous initial product P1 is treated by the remainder of the installation 1 with view to 

continuously producing the powdery porous product P3.
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The installation 1 further comprises a pump 20 which, during a transfer step by 

pumping 120, transfers the viscous initial product P1, leaving the preparation device 10, 

as far as an aerator 30, described in more detail subsequently. The suction of the pump 

20 is therefore connected to the outlet of the preparation device 10, while the discharge of 

the pump 20 is connected to the inlet of the aerator 30.

In practice, the pump 20 falls under a technology known per se, capable of 

transferring as such the viscous initial product P1 from the outlet of the preparation device 

10 to the inlet of the aerator 30, in other words of transferring, from the preparation device 

10 to the aerator 30, the viscous initial product P1 as available at the outlet of the 

preparation device 10, without modifying its composition and its density, as well as without 

modifying substantially its viscosity and therefore the thermomechanical characteristics 

influencing this viscosity. Of course, notably according to the technology of the pump 20 

used, a marginal variation in the viscosity of the initial product P1 may occur between the 

suction and the discharge of the pump 20, because of the pressurization of the product P1 

and, optionally, because of a very slight heating of the product P1, but, overall, in tiny 

proportions, typically less than 2%.

As non-limiting examples, the pump 20 is a single screw pump, a pump with 

gradual cavity, a lobe pump, a pump with two screws, etc.

In every case, it is understood that the pump 20 has the exclusive function of 

transferring the viscous initial product P1 from the preparation device 10 to the aerator 30, 

by pressurizing the product P1. Advantageously, the pump 20 thereby develops a 

discharge pressure comprised between 3 and 20 bars, preferably between 5 and 10 bars, 

at the relevant temperature and viscosity for the viscous initial product P1 transferred, the 

latter being typically made available at the outlet of the device 10 substantially at 

atmospheric pressure.

During a step for mixing with gas 130, the aerator 30 mixes the viscous initial 

product P1, discharged by the pump 20, with a gas G, injected into the aerator 30, in order 

to obtain a liquid foam P2.

The aerator 30 by itself falls under a technology known per se: this aerator 30 is a 

mechanical stirrer which stirs, intensely agitates the material which is admitted therein. 

Within the installation 1 and according to the method of Fig. 2, the mechanical action of 

the aerator 30 is applied while the gas G is injected into the inside of the aerator in order 

to induce the porosification of the viscous initial product P1. Surprisingly, while the high 

viscosity of the product P1 would dissuade from introducing this product as such in a 

mechanical system such as the aerator 30, the inventors have established that, under the 
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cumulated effect of the discharge pressure of the pump 20 and of the injection pressure of 

the gas G, the aerator 30 is able to initiate and efficiently conduct the porosification of the 

viscous initial product P1, until the liquid foam P2 is obtained. It is understood that, inside 

the aerator 30, the porosification of the material is gradual from the inlet as far as the 

outlet of the aerator 30, the liquid foam P2 continuously leaving the aerator, under the 

effect of the pressure prevailing in this aerator.

The liquid foam P2 being intended to be, at the outlet of the aerator 30, divided into 

particles having a non-negligible liquid phase as explained subsequently, the variation of 

density between the viscous initial product P1 and the liquid foam P2 formed at the outlet 

of the aerator is advantageously under control. According to a preferential embodiment, 

the specific gravity of the liquid foam P2 leaving the aerator 30 is thus comprised between 

25 and 80% of the specific gravity of the viscous initial liquid P1.

In practice, the aerator 30 is a static or dynamic aeration apparatus. In the case of 

a static aeration apparatus, the aerator 30 is for example a mixer with fixed helicoidal 

parts. In the case of a dynamic aeration apparatus, the aerator 30 for example consists of 

an apparatus provided with stirring blades or pins mounted on a rotating shaft in a stator, 

comprising an enclosure generally provided with parts attached on the internal wall of this 

enclosure and promoting the mixing.

The gas G, injected into the aerator 30, is preferably carbon dioxide. This being as 

non-limiting alternatives, the gas G may also be air, steam, nitrogen or one of its oxides.

The installation 1 also comprises a continuous treatment device 40 for liquid foam 

P2 which, during corresponding division 141 and drying 142 steps, treats the foam P2 so 

as to divide it and to dry it in order to obtain the powdery porous product P3 having a dry 

material level greater than 90%.

The continuous treatment device 40 falls, as such, under a technology known per 

se. As a non-limiting example, this device includes, in series an atomization tower 41 with 

hot air, typically between 100 and 250°C, and a fluidized bed 42: the liquid foam P2, 

admitted at the inlet of the atomization tower 41 is divided therein by spraying, the 

particles of the thereby divided foam being then dried in a hot air stream during their 

passing into a drying enclosure being part of the atomization tower. This drying is, if need 

be, completed in the fluidized bed 42. As an alternative not shown, the fluidized bed 42 is 

absent, the division 141 and drying 142 steps then being exclusively ensured by the 

atomization tower 41. Of course, other pieces of equipment than the atomization tower 41 

and/or the fluidized bed 42 may be contemplated for ensuring, during the division 141 and 

drying 142 steps, the treatment of the liquid foam P2 in order to obtain the powdery 
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porous product P3. Thus, as an alterative, the atomization tower with hot air 41 may be 

replaced with a cold atomization system, including an enclosure, into which is pushed the 

liquid foam P2, receives a cold gas with controlled humidity, this cold gas may be cold air, 

typically between 10°C and 60°C, or an expansed gas applying a negative temperature. 

Details and alternatives of the application of these division 141 and drying 142 steps are 

moreover provided in WO-A-2008/046996, as well as in WO-A-2013/185941, to which the 

reader may refer to if necessary.

In every case, it is understood that under the effect of the pressure prevailing in the 

aerator 30 and resulting from the accumulation of the discharge pressure of the pump 20 

and of the injection pressure of the gas G, the liquid foam P2 is, at the outlet of the aerator 

30, continuously pushed into the inlet of the continuous treatment device 40, and then, at 

the device 40, is partly or even totally divided into particles, typically by spraying at the 

inlet of this device 40. A portion of the gas G, injected into the aerator 30, advantageously 

escapes from the liquid foam P2 during its division, by causing the honeycomb 

characteristic structure of the grains of the final product P3, notably because of a pressure 

difference between the outlet of the aerator 30 and the inlet of the device 40, the latter 

being typically at atmospheric pressure. At the same time, the remainder of the gas G, 

which has dissolved into the liquid phase of particles of liquid foam, tends to evaporate 

during the drying, by generating pores in the constitutive material of the grains of the final 

product P3.

As an alternative of the continuous production method of the powdery porous 

product P3, described up till now with reference to the Figs. 1 and 2, the method of Fig. 3 

gives the possibility of operating partly in a discontinuous way. To do this, the viscous 

initial product P1 is made available as a storage S, for which the contents are resumed, 

discontinuously, by the pump 20, the corresponding step for transfer by pumping 120 and 

the subsequent steps 130, 141 and 142 with view to continuously producing the powdery 

porous product P3 being identical with those described facing Fig. 2 and therefore bearing 

the same numerical references in Fig. 3. In practice, the storage S is, prior to the 

application of this alternative of the production method, supplied with the viscous initial 

product P1, the latter being for example prepared by the preparation device 10 or a similar 

device, if necessary offset relatively to the pump 20, to the aerator 30 and to the treatment 

device 40.

In practice, the storage S is applied by means for example of a storage pan of the 

viscous initial product P1, so as to maintain the latter under satisfactory conditions, 

notably temperature conditions, for making available the viscous initial product P1 for the 
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purposes of production of the powdery porous product P3. In every case, during the 

application of the method of Fig. 3, the suction of the pump 20 is supplied by the storage 

S, the continuation of the method being identical with the one described earlier in 

connection with Fig. 2.

Moreover, diverse arrangements and alternatives to the installation 1 and to the 

production method of the powdery porous product P3, described up till now, may be 

contemplated. As examples:

- in addition to the pump 20 provided upstream from the aerator 30, a pump may 

be provided downstream from the aerator 30, so as to improve the transfer of the liquid 

foam towards the device 40, notably by maintaining or increasing the pressure of the 

liquid foam; in other words, the liquid foam P2 leaving the aerator 30 is then continuously 

pushed from the outlet of the aerator to the inlet of the treatment device 40 under the 

combined effect of the pressure prevailing in the aerator and of the transfer by this 

additional pump; and/or

- one or several additional aerators, either static and/or dynamic, may be installed 

downstream from the aerator 30, so as to inject more gas into the liquid foam and/or 

modify its viscosity; the gas(es) injected into these additional aerator(s) may be of the 

same nature as the gas injected into the aerator 30 or be different gas(es); if necessary, 

an additional transfer pump may be added, either between two successive aerators, or 

downstream from the downstream aerator.

EXAMPLE: production of a coffee bleach

• Ingredients of the raw material (dry):

- palm oil 33%,

- maltodextrin 61%, and

- food additives 6%.

• Preparation step 110: mixing of the ingredients in an aqueous phase, homogeneization, 

heating of the product followed by evaporation-concentration.

• Viscous initial product P1, stemming from the preparation step 110:

- availability temperature: 65°C

- viscosity at the availability temperature: 240 mPa.s,

- dry material level at the availability temperature: 70%, and

- specific gravity: 1.08 kg/L.
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• Transfer step by pumping 120:

- suction: 62 kg/h, and

- discharge pressure: 5 bars.

• Mixing step with gas 130:

- gas G: carbon dioxide, and

- specific gravity: 0.73 kg/L.

• Division 141 and drying 142 steps: application by the succession of a hot air 

atomization tower and of a vibrating fluidized bed.

• Powdery porous product P3 produced:

- production throughput: 47 kg/h, and

- dry material level: 95%.

While various embodiments of the present invention have been described 

above, it should be understood that they have been presented by way of example 

only, and not by way of limitation. It will be apparent to a person skilled in the 

relevant art that various changes in form and detail can be made therein without 

departing from the spirit and scope of the invention. Thus, the present invention 

should not be limited by any of the above described exemplary embodiments.

Throughout this specification and the claims which follow, unless the 

context requires otherwise, the word "comprise", and variations such as 

"comprises" or "comprising", will be understood to imply the inclusion of a stated 

integer or step or group of integers or steps but not the exclusion of any other 

integer or step or group of integers or steps.

The reference in this specification to any prior publication (or information 

derived from it), or to any matter which is known, is not, and should not be taken 

as, an acknowledgement or admission or any form of suggestion that that prior 

publication (or information derived from it) or known matter forms part of the 

common general knowledge in the field of endeavour to which this specification 

relates.
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CLAIMS

1. - A method for producing a powdery porous product, wherein:

- a viscous initial product having both a temperature comprised between 

5°C and 70°C and a viscosity greater than 100 mPa.s is provided,

- by means of a pump which is provided upstream from at least one aerator 

and which discharges the viscous initial product at a pressure comprised between 

3 and 20 bars, the viscous initial product is transferred as such as far as said at 

least one aerator in which the viscous initial product discharged by the pump is 

mixed with a gas, injected into the aerator, for obtaining a liquid foam continuously 

leaving the aerator, and

- the liquid foam continuously leaving said at least one aerator is 

continuously pushed into an inlet of a treatment device which, continuously divides 

by spraying and then dries this liquid foam in order to obtain a powdery porous 

product which has a dry material level greater than 90%.

2. - The method according to claim 1, wherein the specific gravity of the 

liquid foam leaving said at least one aerator is comprised between 25 and 80% of 

the specific gravity of the viscous initial liquid.

3. - The method according to any of the preceding claims, wherein the liquid 

foam is continuously pushed from the outlet of said at least one aerator to the inlet 

of the treatment device either exclusively under the effect of the pressure 

prevailing in said at least one aerator, or under the combined effect of the pressure 

prevailing in said at least one aerator and of a transfer by an additional pump 

provided downstream from said at least one aerator.

4. - The method according to any of the preceding claims, wherein the pump 

is selected from among a single-screw pump, a pump with gradual cavity, a pump 

with lobes, and a pump with twin screws.
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5. - The method according to any one of the preceding claims, wherein the 

pump discharges the viscous initial product at a pressure comprised between 5 

and 10 bars.

6. - The method according to any of the preceding claims, wherein the 

viscous initial product is prepared by mixing and/or by concentrating and/or by 

heating/cooling one or several ingredients.

7. - The method according to any of the preceding claims, wherein the 

viscous initial product is prepared and sucked up by the pump in a continuous 

way.

8. - The method according to any of claims 1 to 6, wherein the viscous initial 

product is provided as a storage which is discontinuously used for supplying a 

suction of the pump.

9. - The method according to any of the preceding claims, wherein the 

treatment device includes an atomization tower in which the liquid foam leaving 

continuously said at least one aerator is continuously divided by spraying into 

liquid foam particles and a first drying is applied to the liquid foam particles.

10. - The method according to claim 9, wherein the treatment device further 

includes a fluidized bed, to which are sent the liquid foam particles leaving the 

atomization tower, and wherein a second drying is applied to said particles until 

said particles have a dry material level greater than 90% and thereby form the 

powdery porous product.

11. - The method according to any of the preceding claims, wherein the 

viscous initial product is obtained from a solution, suspension or emulsion in a 

solvent containing:

- milk, and/or
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- eggs, and/or

- fruits, and/or

- vegetables, and/or

- algae, and/or

5 - at least one co-product of fractionation of milk, eggs, fruits, vegetables

and/or algae, and/or

- at least one aromatic ingredient such as coffee, tea and aromatic extracts, 

and/or

- at least one amylaceous ingredient based on cereals or tubers, and/or

10 - at least one ingredient containing entire micro-organisms, and/or

- at least one ingredient containing fractions of micro-organisms, and/or

- at least one protein ingredient selected from among milk proteins, cereal 

proteins, protein crop proteins, legumes proteins, ovo-proteins and proteins 

stemming from micro-organisms, and/or

15 - at least one carbohydrate of low molecular weight, and/or

- at least one complex carbohydrate, and/or

- at least one sweetener, either natural or synthetic, and/or

- at least one lipid of animal or vegetable origin, and/or

- at least one ingredient containing amphiphilic molecules.
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