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(57) Abstract

At! installation for the preparation of high-strength piaster from synthetic or natural calcium sulphate (gypsum), 
characterized in that it comprises at least one endless chain conveyor (13) fitted with tipping pallets (53) Which is diverted 
on return pinions (5) to form at least one upper side (9, 15, 21) and one lower side (It, 17, 23), a feed hopper (27) contain­
ing the raw material arranged above the first upper side (9) and a heating device in which the hot gases are propelled into 
chambers (31 to 39) each of which is arranged between an upper side and a lower side.

(57) Abrcge

Installation pour ia preparation de platre h haute resistance ά partir de sulfate de calcium nature! (gypse) ou de syn- 
these, caractertsee en ce qu'elle comporte au motns un transporter 4 chaines sartS fin (13) 6quipe de palettes basculables 
(53) qui est d6vle sur des ptgnq'As de renvoi (5) de mantere h former au moins un brin superieur (9, 15, 21) et un brin infe- 
rieur (11, 17, 23), utie tr6mie d'alimentation (27) en matifcre de depart disposSe au-dessus du premier brin superieur (9) et 
un dispositif de chauffage dont les gaz chauds sont proputses dans des chambres (31 i 39) disposees entre chaque fois Un 
brin superieur et un brin inferieur.
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Plant for· the preparation of high 'strength plaster.

The present invention relates to a plant for the 

preparation of high strength plaster from natural cal­

cium sulphate (gypsum) or from synthetic calcium sul­

phate (sulphogypsum, phosphogypsum and other synthesis 

by-ρ rodu c t s ) .

At the present time it is known to prepare high 

strength plasters (referred to as "a plasters", owing to 

the fact that they consist e s s e n t i a ί I y o f semihydrates or 

anhydrites of the a variety), which, once set, exhibit 

much higher mechanical characteristics than those of 

common plasters (referred to as "8 plasters", since they 

consist essentially of the β variety). Thus, the com­

pressive strength of a plasters tan vary between 300 

and 600 bars and their flexural strength between 80 and 

160 bars, whereas, in the case of 8 plasters, these 

strengths vary between 50 and 100 bars and between 10 

and 20 bars respectively.

Document F R - A-8 4 / 17,162 discloses a plant for 

the production of a plaster, in which trays are mounted 

on a central pivot and the material, that is to say cal­

cium sulphate in the form of powder, is moved by a grid 

to fall from tray to tray through an opening made in each 

tray. Asa result of this, the material subjected to 

the conventional necessary heat treatments is subjected 

to movement; this improves the process yield and/or 

the quality of the product obtained. However, this plant 

exhibits the disadvantage which consists in that it is 

difficult ta carry out the heat treatments therein at the 

desired temperatures. Furthermore, theplant is not 

fully satisfactory insofar as the profitability of the 

process and the quality of the product obtained are con­

cerned.
The objective of the p r e sen t' i n ve n t i on cons^Ls-ts^

in providing a plant for the m a n u f a c t u rejx-f--"tTTg h strength 

plaster, which is of simple corL^-rtTition and modest irt bulk, 

without comprising th^—<K^advantages of the known plant. 

Another obJ^-tTve o f the present invention consists in 

pj^ckv-faing mobile units for the manufacture of high

ii
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The present invention seeks to provide a plant for the manufacture of high strength plaster, which is of simple construction and modest in bulk, without exhibiting the disadvantages of the known plant. The present invention also seeks to provide mobile units for the manufacture of high strength plaster. The present invention also seeks to provide a plant which permits the manufacture of a high strength plaster such as o< plaster according to a continuous process, from natural gypsum or from synthesis by-products or residues, According to a first aspect of the present invention, therefore, there is provided a plant for the preparation of high-strength plaster from natural calcium sulphate (gypsum) or from synthetic calcium sulphate, said plant including: at least one endless chain conveyor equipped with tiltable paddles, which is diverted on return pinions so as to form in a closed chamber at least one upper strand and one lower strand; a feed hopper for said starting material, arranged above said first upper strand; and a heating device whose hot gases are propelled into chambers, each arranged between an upper strand and a lower strand of said closed chamber.In accordance with a further aspect of the present invention there is provided a process for the treatment Of a starting material consisting of calcium sulphate in order to obtain a plaster exhibiting better characteristics, using a plant of the type referred to in the preceding paragraph, wherein:said starting material is crushed into powder form and is moistened at ambient temperature until it has a water content of the order of from, 15 to 30%, expressed in relation to its original weight; said material thus moistened is introduced into said plant in a processing chamber which is itself superheated to a temperature of
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- 2a -the order of from 500 to 600" C so that, in this processing chamber, a large quantity of steam is produced by boiling the water present in the powdered material with, simultaneously with the action of this steam, a movement of entrainment of the material by means of paddles in said chamber; and this action in the boiling state is continued after a first initiation in said processing chamber by a subsequent continuous stirring of said powdered material, while the temperature decreases progressively.The number of returns of the chain conveyor depends on the length of the linear path and on the required processing capacity.According to a first preferred embodiment, the plant in accordance with the invention includes three return stages of the chain conveyor, that is to say six upper and lower strands. It may, however, also include still more of these, depending on the existing requirements.In accordance with another preferred embodiment the plant further includes, downstream of the endless chain conveyor, at least one stage comprising at least one channel equipped with a conveying screw, with the hot gases circulating in the said channels.The plant according to the present invention preferably comprises several stages of channels and each stage comprises several essentially parallel channels. In accordance with the present invention the tiltable paddles preferably are kept in a substantially horizontal position along the path of an25 upper or lower strand of the chain conveyor and tilt at the end of the path in order to discharge the material being conveyed onto the paddles of the
I1*Ί
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• ··• · · • · ·

» a ·• · · • · « ·• · « ·• · · ·• · ·• · · • · · ·

• » · · •• · ·• · ·• ·• ·• · · •• · · •• · ·• · • «•<»· « · •

%
u
1

__ i ·,__



3

a t I e a s t once during its processing; .this allows the 

homogeneity of the product obtained to be improved.

A conveying screw is arranged so as to be capable 

of rotating in a channel and conveying and agitating the

5 material therein before spilling it into a lower stage of
►

channel(s) or through a discharge opening.

Insofar as the plant comprises a number of stages

of channels, provision is made for the material to move in 

one direction in a first stage and in the opposite direc-

10 tion in the following stage. To do this, provision may be 

made for the screw(s) of the first stage to rotate in one 

direction and for the screw(s) of the following stage to 

hotate in the opposite direction or, preferably, for all 

the screws to rotate in the same direction, the screwof

15 the first stage comprising a screw pitch inverse to that 

of the second stage.

In an alternative form, provision is made, in one 

and the same stage, for the material to flow from one 

channel to another in order to be conveyed with a recip-

20 rocating motion, before being discharged into the follow­

ing stage or through the discharge opening.

According to a particularly preferred embodiment 

of the invention, the conveying screw comprises a core on 

which there extends a helical projection which supports a

25. raised helical part which is essentially perpendicular to 

the axis so that it comprises acranked outline. An es­

sential result ofthis is that the material undergoes
1 ,

stirring; in fact, in theregion close to the axis, the

' ■- terial is entrained and compressed whereas, in the peri-

30 pheral regi-on,' it can relax and even undergo a certain

, return motion in addition, that is to say inversely to the 

conveying direction. This stirring of the material fac­

ilitates and improves the action of the steam.

Advantageously, the chain conveyor or the screws

35 move in a closed chamber comprising an entry opening for 

the chain, conveyor and for the starting material, one or 

more stages of channels, and an exit opening. The said 

closed chamber is advantageously equipped with over­

pressure valves which permit the pressure inside the said

? LS b 
of
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chamber to be regulated.

Preferably, in order to reduce the tension in the 

chain conveyor, at least a part of the return pinions is 

equipped with a driving means such as an external pinion 

subjected to the action of a driving torque.

The plant according to the present invention is 

advantageously mounted in a casing comprising a window 

which makes it possible to check the state of the paddles 

which are recycled, for example.

In comparison with the abovementioned state of the 

art, the advantage of the plant in accordance with the 

present invention consists in that there is no scraping 

of the material and that the material is better stirred 

and made more homogeneous by the overturning of the 

paddles and the eddy motions due to the screws in the 

channels.

Other details will appear more clearly on reading 

the description of a preferred embodiment given in support 

of the attached figures, in which:

- Figure 1 is a diagrammatic side view of the plant 

in accordance with the present invention;

- Figure 2 is a diagrammatic view on a larger scale 

of a return pinion of the chain conveyor;

- Figure 3 is a diagrammatic side view of the 

plant according to an alternative form;

- Figures 4 A and 4B show a front view and a side 

view, respectively/ of a part of a screw in 

accordance with the invention; and

- Figure 5 is a perspective view of a part of a 

screw in accordance with the invention.

With reference to the figures, identical refer­

ence symbols refer to identical or similar components.

Figure 1 shows a plant for the manufacture of 

a plaster from gypsum or from synthetic calcium sulphate, 

comprising, in a casing 1, an endless chain conveyor 3 

equipped wi th tiI table paddles, which is diverted over 

return pinions 5 so as to form three stages 7, 13, 19, 

each comprising an upper strand 9, 15, 2 and a lower 

strand 11, 17, 23, before being recycled at 25. The
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plant is equipped with a feed hopper 27 and a discharge 

opening 29. The plant also comprises a heating device 

(not shown) such as a gas burner whose hot fumes are pro­

pelled into the chambers 31 to 39, each arranged between 

an upper strand and a lower strand. Advantageously, the 

fumes travel from the bottom upwards, while the material 

is conveyed from the top downwards.

It is quite obvious that the plant shown in Figure 

1 is given by way of an example without any limitation 

being implied and that a plant in accordance with the 

present invention may, depending on requirements, com­

prise more than three stages, for example 10 stages.

According to the present invention, the chain 

conveyor travels in a continuous chamber 41 which can be 

equipped with valves 43 for pressure control.

Advantageously, casing 1 is provided with a ,

window 45 which makes it possible to check the state of 

the chain conveyor and of the paddles which may be con­

veyed, especially along the recycle path 25.

Figure 2 shows a return pinion 5 and the arrange­

ment of the chain conveyor in greater detail. The said 

chain conveyor is made up of two chains with parallel 

cheeks between which there are housed paddles 53 which are 

tiltable on a tilting pivot 55 fastened integrally to two 

chains with cheeks 51. Along the path of an upper or 

lower strand, the said paddles 53 are kept in an essen­

tially horizontal position by virtue of guides consisting 

of the lower walls 57, 59 of the continuous chamber 41.

At the end of the path, the paddles 53 are released and 

can tilt the material onto the strand situated below them.

The starting material supplied by the hopper is 

thus turned over several times while being processed.

The tilting movement of the paddles 53 is advan­

tageously guided by end stops 61 and 63 which prevent the 

said paddles from hitting the chamber walls too abruptly, 

resulting in premature wear of the plant.

The continuous chamber 41 is advantageously equip­

ped with scraper blades 65 for levelling the material, 

especially downstream of a turnover, with the result that
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the material is distributed on the paddles and forms 

virtually-no agglomerates.

According to a preferred embodiment, the return 

pinions 5 are provided with a driving means (not shown)

5 such as, for example, an additional pinion mounted out­

side the .chamber 41 on the same shaft as that of the pin — 

ion S, and to which a driving torque is applied. It is 

quite obvious that the passage of the said shaft through 

the side walls of thevcontinuous chamber 41 is made leak-

10 proof.

, . According to an alternative form of embodiment

(Figure 3), the plant of Figure 1 is followed by several 

stages (77, 79), each comprising several channels in which 

conveying screws 80, such as shown in Figures 4 and 5, are

15 rotating. In this case, the material spilling through the 

discharge opening 29 falls into the channels and is 

carried away by the conveying screws 80.

The conveying screws are made up of a number of 

components 80 assembled in a manner known per se. At the

20 end away from the feed, the material is discharged into a 

lower channel 79 which conveys the material in the oppo­

site direction to spill it into an additional lower stage 

or through a discharge opening 291 for the processed 

material.

25 ' Advantageously, all the screws rotate in the same

direction, the screwof the first stage 77 comprising a 

pitch which is inverse to that of the following stage 79.

The screw comprises a core 81 on which there ex­

tends a helical projection 83 supporting a raised helical

30 part 85 whichisessentially perpendicular to the axis 87. 

This part is raised with the result that it has a shoulder 

88. The effect of this is t h a t z in the region close to 

the shaft, the material is entrained and consequently 

undergoes a compression and that^ in the peripheral

35 region, it undergoes a certain relaxation which permits it 

to fall again, while intensive stirring is continued. As 

aresult of this the hot gases circulating in the channels 

ycome into con t -set with all the material and a homogeneous 

material of high quality is obtained.
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In a complementary form, the invention relates to 

a process for the treatment of the starting material in 

order to obtain a plaster exhibiting better characteris­

tics. This process is made possible by resorting to the 

plant described above.

. According to thisprocess, the starting material 

is crushed into powderform arid is moistened at ambient 

temperature until it has a water content o'f the order of 

15 to 3O2f of water, expressed in relation to its original 

weight, and preferably of the order of 15 to 20«,

The material thus moistened is introduced into the 

plant in a processing chamber which is itself superheated 
to a temperature of the order of 500 to 60Q°C,

In thisprocessing chamber, a large quantity of 

steam is produced by boiling the water present in the 

powdered material. Simultaneously with the action of this 

steam, a movementof entrainment of the material by means 

of paddles is produced Jr the said chamber.

This action in the boiling state is continued 

after a first initiation in the said processing chamber by 

a subsequent continuous stirring of the powdered material 

(by means of the stirring screws), while the temperature 

decreases progressively.

As the material continues its progress through the 

said plant, the process is repeated and continues* As a 

consequence of the hydration of the starting material, 

coupled with the entraining and stirring action, the 

material is finally progressively subjected to the action 

of dry steam.

Lastly, the material collected at the outlet of 

the plant is a virtually dry powder devoid of steam, but 

whose physical properties have been appreciably modified.

This is made possible in particular by the special 

shape of the screw which has been described, which permits 

boiling, water to form steam in situ and within the bulk of 

the material. The special shape of the screw allows the 

material processed to be subjected successively to a 

pushing and entraining action and to a decompression 

during its travel and this, in addition to the stirring.
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allows the steam to act directly within the material.

The steam, which can thus escape better, permits 

the particles of material to be processed more intimately 

as itpasses through.

In the case of a screw whose pitch was, for 
» : 
example, 50 mm and the length 3 metres, the material would 

thus be subjected 60 times in practice to an action of 

this type, consisting of a pushing/entrainment followed by 

a decompression. In (the case where such an action is 

repeated again on each of the fifteen stages of a plant, 

particularly remarkable results are obtained, The prin­

ciple, therefore, consists in processing small volumes 

(and consequently reduced weights) of material intimately 

with steam in an efficacious and thorough manner, this 

being done repeatedly, and this produces a very superior 

efficiency.

In this respect, the process of the present in­

vention is clearly distinguished from the techniques 

known hitherto.

The present invention is obviously not limited 

solely to the description but the protection extends ttt 

the scope defined by the claims.
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- 9 -The claims defining; the invention are as follows:1. Plant for the preparation of high-strength plaster from naturalcalcium sulphate (gypsum) or from synthetic calcium sulphate, said plant5 including: at least one endless chain conveyor equipped with tiltable paddles, which is diverted on return pinions so as to form in a closed chamber at least·*·’*· one upper strand and one lower strand; a feed hopper for said starting material,*····* arranged above said first Upper strand; and a heating device whose hot gases • · · · '• ■ 'are propelled into chambers, each arranged between an upper strand and a·· · · ■ ■ :10· lower strand of said closed chamber.······ ■ ■ ' ' ' ■ '■ · · : :¢2. Plant according to claim 1, including three return stages of saidchain conveyor,3. Plant according to claim 1 or claim 2, wherein said tiltable paddles• · · a ;*··’ · are kept in a substantially horizontal position along the path of an upper orlower strand of said chain conveyor and tilt at the end of said path in order to • '’ · “ ’ · discharge the material being conveyed onto said paddles of the following lower »’’·*♦ or upper strand respectively, or else through a discharge opening at the outletof said plant,4. Plant according to an*· one of the preceding claims, wherein said 20 chain conveyor is made up of two chains with parallel cheeks between whichthere are housed paddles which are tiltable on a tilting pivot fastened integrally to two chains with cheeks.5. Plant according to any one of the preceding claims, wherein said paddles are kept in a horizontal position by guides consisting of the lower walls25 of the chamber and wherein the tilting movement of said paddles is guided by end stops.
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- 10 -6. Plant according to any one of the preceding claims, equipped with scraper blades for levelling the material on said chain conveyor.7. Plant according to any one of the preceding claims further including, downstream of said chain conveyor, at least one stage including at least one channel equipped with a conveying screw, with the hot gases circulating in said channels.8. Plant according to any one of the preceding claims, wherein screw(s) of a first stage of channels rotates (rotate) in one direction and screw(s) of the following stage rotates (rotate) in the opposite direction.9. Plant according to any one of claims 1 tc 7, wherein screw(s) of a first stage of channel(s) has (have) a screw pitch inverse to that of the screw(s) of a following stage, the screws rotating in the same direction of rotation.10. Plant according to any one of claims 7 to 9, wherein said at least one conveying screw includes a core on which there extends a helical projection which supports a raised helical part which is substantially perpendicular to the axis thereof, with the result that it has a cranked outline,11. Plant according to any one of the preceding claims, wherein said chain conveyor and said screws move in a closed chamber including an entry opening for said chain conveyor and for the material, and an exit opening and wherein said closed chamber is equipped with overpressure valves.12. Plant according to claim 11, wherein said screws move in said closed chamber including an entry opening for said chain conveyor, for the material and for said screws.13. Plant according to any one of the preceding claims, mounted in a casing including a window which makes it possible to check the statg of said
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14. Process for the treatment of a starting material consisting of calcium sulphate in order to obtain a plaster exhibiting better characteristics using a plant according to any one of claims 1 to 12, wherein:said starting material is crushed into powder form and is moistened at ambient temperature until it has a water content of the order of from 15 to 30%, expressed in relation to its original weight; said material thus moistened is introduced into said plant in a processing chamber which is itself superheated to a temperature of the order of from 500 to 600’C so that, in this processing chamber, a large quantity of steam is produced by boiling the water present in the powdered material with, simultaneously with the action of this steam, a movement of entrainment of the material by means of paddles in said chamber; and this action in the boiling state is continued after a first initiation in said processing chamber by a subsequent continuous stirring of said powdered material, while the temperature decreases progressively,15. The process according to claim 14, wherein said Water content of said crushed starting material is of the order of from 15 to 20%, expressed in relation to its original weight.16. Process according to claim 14 or claim 15, wherein Said subsequent stirring is coupled with a pushing and entraining action and with a decompression of the material to be treated which, in addition to the stirring, allows the steam to act directly.17. Process according to claim 16, wherein a large number of series of pushing/entrainment and decompression actions are performed and wherein said n^aterial is progressively subjected to the action of dry steam and is finally
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collected at the outlet of said plant in the form of a dry powder.18. Plant for the preparation of high-strength plaster from natural calcium sulphate (gypsum) or from synthetic calcium sulphate, substantially as described herein with reference to the accompanying drawings.19. Process for treatment of a starting material, as claimed in claim 14, substantially as described herein with reference to the accompanying drawings.20. A high strength natural plaster, when produced by the plant according to claim 1 or the process according to claim 14,DATED the 18th day of October, 1990LUC JANSSENSby his Patent Attorneys
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