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(57) Abregeé/Abstract:

The Invention relates to a method for the production of hard plaster made from calcined beta hemihydrate plaster, comprising
adding of plaster material mainly consisting of beta hemihydrate plaster to a post reactor (3), after-treating in the post reactor (3) for
forming hard plaster, wherein the beta hemihydrate plaster is directly converted into alpha hemihydrate plaster at a temperature
above the calcining temperature of 95°C, removing the hard plaster from the post reactor (3), and cooling down. During the adding
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(57) Abrege(suite)/Abstract(continued):

of the plaster material to the post reactor (3) the temperature is adjusted to at least the calcining temperature, the conversion is
carried out in the post reactor (3) at a dwell time of less than 30 minutes while externally adding water vapor, and the temperature
and the pressure in the post reactor (3) are regulated such that the temperature is at least 95°C and an overpressure Is present.
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(57) Abstract: The invention relates to a method for the production of hard plaster made tfrom calcined beta hemihydrate plaster,
comprising adding of plaster material mainly consisting of beta hemihydrate plaster to a post reactor (3), after-treating in the post
reactor (3) for forming hard plaster, wheremn the beta hemihydrate plaster 1s directly converted mto alpha hemihydrate plaster at a
temperature above the calcining temperature of 95°C, removing the hard plaster from the post reactor (3), and cooling down. Du-
ring the adding of the plaster material to the post reactor (3) the temperature i1s adjusted to at least the calcining temperature, the
conversion 1s carried out 1n the post reactor (3) at a dwell time of less than 30 minutes while externally adding water vapor, and
the temperature and the pressure in the post reactor (3) are regulated such that the temperature 1s at least 95°C and an overpressure
1s present.

(57) Zusammenfassung:

[Fortsetzung auf der ndachsten Seite/
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—  hinsichtlich der Berechtigung des Anmelders, ein Patent Verottentlicht:
zu beantragen und zu erhalten (Regel 4.17 Ziffer ii) —  mit internationalem Recherchenbericht (Artikel 21 Absatz
—  Erfindererkiarung (Regel 4.17 Ziffer iv) 3)

Die Erfindung betriftt ein Verfahren zur Herstellung von Hartgips aus gebranntem Beta-Hemihydratgips, umfassend Zufiihren von
Gipsmaterial, das liberwiegend aus Beta- Hemihydratgips besteht, zu emnem Nachreaktor (3), Nachbehandeln im Nachreaktor (3)
zur Bildung von Hartgips, wobel der Beta-Hemihydratgips direkt zu Alpha-Hemihydratgips bei emer Temperatur oberhalb der
Kalziniertemperatur von 95 °C umgewandelt wird, Ausbringen des Hartgipses aus dem Nachreaktor (3) und Kiihlen. Es erfolgt ein
Finstellen der Temperatur beim Zufiithren des Gipsmaterials zum Nachreaktor (3) auf mindestens die Kalziniertemperatur, Um-
wandeln m dem Nachreaktor (3) mit emner Verweilzeit von weniger als 30 Minuten unter Zufithrung von Wasserdampt von extern
und Regeln der Temperatur sowie des Drucks im Nachreaktor (3) derart, dass die Temperatur mindestens 95 °C betragt und ein

Uberdruck herrscht.




10

15

2 0

25

30

35

CA 02737065 2011-03-11

1

Method and system for the production of hard plaster

The 1nvention relates to a method for the production o:

1)

hard plaster from burnt beta-hemihydrate. It comprises

a teed of the burnt plaster material, composed predomi -

gr—
—

nantly of beta-hemihydrate, to a postreactor, retreat-

ment 1n the postreactor, the beta-hemihydrate being

converted directly 1nto alpha-hemihydrate, and dis-

#

charge of the hard plaster, along with subsequent cool-

1Ng.

It 1s known that stucco plaster can occur in various

e aad
—

forms which differ from one another in what are known

as alpha- and beta-modifications of the hemihydrate

(DE-B-1771625) . For the sake of brevity, these modifi-

—

cations of stucco plaster are also designated as alpha

plaster (hard plaster) and beta plaster. Both types are

P

1dentical in terms of the chemical and mineralogical

properties of their hemihydrates. They differ from one

another, however, 1in the structural and crystalline

r—

constitution of the individual particles. In beta plas-

ter, the hemihydrate crystals formed during calcining

are usually small and have numerous crystal lattice de-

fects. This applies especially to rapidly calcining

plaster (flash calcining), as occurs as a result of

calcining by grinding, rotary tube, cooker and fluidi-

zation. In this case, weakly to strongly cleaved porous

structures are found 1in crystals. By contrast, alpha

plaster i1s distinguished in that the hemihydrate crys-

tals are well formed and have only a few lattice lmper-

fections. The alpha crystal form gives the plaster high

pressure resistance (hence the designation “hard plas-

ter”) and thus makes it a valuable building material.




10

15

20

2D

30

35

CA 02737065 2011-03-11
2

Conventionally, hard plaster 1is produced from raw plas-

ter (dihydrates). Various methods are known for this

purpose. A first method operates with aqueous plaster

suspensions which are treated in an autoclave at tem-

i

1]

peratures or 105°C to 165°C and with an overpressure o:

caslily 1 to 6 bar. There is also a pressureless method

1n which a plaster suspension in sulfuric acid is con-

verted by means of other acids at temperatures of below

105°C. Moreover, there are also what are known as

quasi-dry methods (DE-A-3819652, DE-A-3819653, EP-A-
0572781), 1n which dehydrated plaster having a rela-
tively low residual moisture of less than 20% is con-

verted 1n autoclaves at temperatures between 105°C and

165°C and with an overpressure of 1 to 6 bar. What all

these methods have in common is that the raw material

(dihydrate) 1s converted directly into hard plaster

(alpha-hemihydrate), aggregates, such as, for example,

a 5% fraction of beta-hemihydrate, also being required,
where appropriate. What the methods also have in common

1s that they are complicated and entail high costs both

1in terms of energy and in terms of the materials used

(acids) .

Further, a method 1s known in which beta-plaster is

subjected to artificial aging within the framework of

retreatment, 1n order to increase mechanical pressure

resistance (DE-B-1771625). The method provides first

for calcining into conventional stucco plaster (beta-

plaster), alpha-hemihydrate being partially generated

from the beta-hemihydrate in the subsequent process. In

order to achieve this, water is added during retreat-

ment, specifically in a sufficient amount to lower the

temperature of the suspension in a range below the cal-
cining temperature. Rehydration of the beta-hemihydrate

into dihydrate is thereby set in motion. Subsequently,
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the cooled plaster is heated again to a temperature

above the calcining temperature, so that, from the di-

hydrate rehydrated by cooling, hemihydrate is formed

once again, specifically in the alpha modification. One

— -
-

disadvantage of this method is that that fraction of

the alpha modification which is achieved is not very

-

high, and therefore it has only low efficiency, and,

(]

T

moreover, the product still has relatively high B

P

values which are considerably above those of conven-

tional hard plaster.

For the selective production of beta or alpha plaster,

a method 1s known (DE-A-3738301) in which the dihydrate

1s acted upon in a calciner with hot fluidizing gas.
Whether beta plaster or alpha plaster is formed is con-

trolled by setting the temperature and pressure. For

alpha plaster, temperatures of above 250°C are required

in the calciner, with a pressure of 2 to 6 bar. The

gp—
e

method consequently resembles the known use of auto-

claves and shares their disadvantages. Also, purlity 1n

terms of the fraction of alpha modification is only un-

satisftactory.

A multistage plant for calcining is known from

g

US5-A-2008152559. A plurality of the reactors are con-

nected i1n series in order to burn the plaster material

in batches to form anhydrite. Hot steam can be supplied
for heating purposes. The reactors can be provided with

integrated grinding plants in order to grind the anhy-

drite into as uniform a small particle size as possi-

ble. The plant is designed for Cemperatures of above

—

>>0°C and pressures of 70 bar. The anhydritic (“dead-

purnt”) alpha plaster thus generated does not have the

F

advantageous propertieg of alpha-hemihydrate plaster.
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Finally, a method for the production of alpha plaster is known, 1n

which beta plaster 1s converted directly into alpha plaster (DE-A-

2049028) . For this purpose, briquets composed of beta plaster mixed

with water are converted i1n an autoclave into alpha plaster over

o

several hours, the addition of aggregates being provided.

The object on which the invention 1s based 1s, proceeding from the

prior art last mentioned, to specify an improved method and a

corresponding plant which allow a more efficient production of hard

plaster.

In a method for the production of hard plaster, comprising a feed
of plaster material, composed predominantly of beta-hemihydrate
plaster, to a postreactor, retreatment i1n the postreactor to form
hard plaster, the beta-hemihydrate plaster being converted directly
into alpha-hemihydrate plaster at a temperature of above the
calcining temperature of 95°C, and discharge of the hard plaster,
there 1s provision, according to the invention, for setting the
temperature to at least the calcining temperature during the feed

of the plaster material to the postreactor, for conversion 1in the

alham

postreactor with a dwell time of at most 30 minutes, while steam 1s

being supplied, and for regulating the temperature and pressure 1n

the postreactor i1n such a way that the temperature amounts to at

least 95°C and an overpressure prevalls.

Some terms will first be defined. The calcining temperature 1s the

temperature from which the dihydrate 1is
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converted i1nto hemihydrate in the plaster. It amounts

tc about 95°C i1n the case of customary calcium sulfate

plaster. The term composed “predominantly” is under-

-

stood to mean a minimum fraction of 50%, preferably of

90% and, further preferably, of 95%, while even 100% or

technical purity 1s also to be covered.

The essence of the invention lieg in the idea of

g—

achieving direct conversion of beta-hemihydrate in al-

*

pha-hemihydrate by means of the steps claimed, without

a detour via rehydration into dihydrate in this case

being adopted.

The invention makes use of the fact that rehydration
into dihydrate 1s reliably prevented by setting the
temperature during the feed of the burnt beta plaster

to the postreactor to a value above the calcining tem-

perature. The 1nvention recognized, further, that this

pr—
——

atffords the possibility of converting the hot beta-

hemihydrate plaster (that is to say, having at least
the calcining temperature) directly into hard plaster
in a hot and humid atmosphere under overpressure condi -

tions, 1in that steam is added externally. The moisture

thus introduced satisfies the water demand of the beta

plaster, so that, in the interaction with the high tem-

perature and the overpressure, crystal defects are

nealed, until finally, after a dwell time of at most 30

minutes, the alpha crystal structure, advantageous in

b
-

terms of 1ts mechanical properties, is obtained from

the beta crystal structure. This gives rise to hard

plaster with a water/plaster value which is appreciably

#

lower than that of beta plaster and consequently re-

sults 1n a considerable increase in mechanical resis-

tance. Production avoids the need for the time-

consuming and energy-intensive use of autoclaves which
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g

requlire dwell times of several hours and are therefore

not only complicated, but also make it virtually impos-
sible to operate continuously. The invention, with its
method and 1ts short dwell time, not only allows a con-

P

siderable reduction in the expenditure of time and en-

ergy, but makes 1t possible to have the direct conver-

F- P
p—

sion, advantageous 1in terms of its properties, of beta

plaster into alpha plaster by virtue of short dwell

times, even during continuous operation.

A further advantage of the invention is that no aggre-

gate materilals are required, and therefore the inven-
tion can be carried out without the need for aggregate

materialgs.

The method 1s distinguished, further, in that it is ro-

ﬁ

pust 1n terms of the initial material. In particular,

instead of natural plaster, synthetic plaster occurring

in large quantities, particularly from flue gas desul-

furization plants, or else phosphorus plaster, such as
occurs 1n the production of phosphoric acid, may also
be used. Since it igs precisely the last-mentioned tvpes
which occur in large quantities and their disposal has

hitherto entailed not inconsiderable costs, the method

according to the invention affords new opportunities of

providing hard plaster, as a valuable building mate-

rial, from these.

Preferably, the overpressure under which retreatment

takes place in the postreactor, lies at an absolutre

pressure of at least 1.5 bar, preferably between

1.6 bar and 2 bar. This pressure range has proved to be

especially beneficial for the direct conversion of

peta-hemihydrate into alpha-hemihydrate and requlres

only a low outlay in terms of the pressure resistance
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of the components, as compared with the conventional

autoclave methods which operate at pressures of up to

6 bar. Expediently, there is provision whereby the

stock to be retreated 1is introduced into the postreac-

tor and discharged from it by means of pressure locks

for more efficient continuous operation.

The temperature 1n the postreactor preferably lies be-
low 150°C. A proven temperature range lies between

120°C and 140¢°C.

The method according to the invention is robust in

P
—

terms of the quality of the beta plaster supplied.

Thus, 1t does not need to be calcined completely, but

may even pbe only precalcined, as occurs particularly in

flash calcining.

Expediently, retreatment with a retreatment time of at

least 10 minutes, further preferably at least 15 min-
utes, 1s provided. As a result, even only partially
calcined plaster can be reliably processed into the de-

sired hard plaster.

According to a preferred embodiment, mechanical agita-

tion of the stock in the postreactor is provided, for

example by homogenization. This is understood to mean

C pr—

the treatment of the stock by means of turbo mixers.

gpr—

. the crystals is thereby

Efficient comminution o

achieved, so that the Blaine values for the surface can

pe lowered 1n the desired way. In addition, postcom-

minution can take place in a process following the

postreactor. In particular, this may take place before

—

the cooling of the hard plaster, but even thereafter,

where appropriate. Especially good results are achieved

by homogenization in the postreactor 1tself, specifi-
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cally also, in particular, when synthetic plasters are

used as raw material.

During retreatment, further, full mixing can be im-

proved by feeding fluidizing gas into the postreactor.

Caking or the formation of dead zones in the postreac-

tor can therefore be prevented, and more intensive full

mixing and a more uniform temperature distribution in

the postreactor are obtained. This leads to higher

product quality. The fluidizing gas is preferably hot.

System exhaust gas may be used for this purpose, such
as occurs particularly when the initial material 1s be-
1ng burnt into beta-hemihydrate plaster. Advanta-
geously, the method according to the invention is pre-
ceded by pretreatment in which dihydrate plaster is
used as 1nitial material and is calcined to form plas-

ter material having predominantly beta-hemihydrate. The

system exhaust gas which in this case occurs can be fed

to the postreactor, specifically as fluidizing gas or
as hot steam. This applies especially when the burner

used 1s a calcining mill. This exhaust gas is very

-

moist (moisture content of about 35%) and hot (tempera-

greden

ture of at least 150°C). If required, however, water or

steam may also additionally be supplied. In this case,

to form the steam, a heat exchanger may be provided,

through which the system exhaust gas is routed and thus

generates the steam for the postreactor.

Proven parameters for the method are a temperature in

gr—

the postreactor 3 of between 120°C and 140°C and a

pressure of 1.65 to 1.85 bar. Pretreatment is carried

re=—

out until, after a dwell time of between 10 and 30 min-

L]

utes, a specific surface (BET) of at most 4 n@/g and/or

p—
fp—

a water/plaster value of appreciably lower than 0.6,
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preferably lower than 0.5, are achieved.

Finally, 1t may also be noted that a substantial bene-

fi1t of the method 1s that it can be carried out under

F P

dry conditions, with the exception of the feed of steam

o the postreactor. This aspect makes it possible to

have good energy efficiency and, together with the feed

of steam during retreatment, high product quality.

The 1nvention extends, further, to a plant for carrying

out the method described above. The plant comprises a

burner for the calcining of dihydrate plaster as ini-

tial material and a separate postreactor lying down-

stream 1n the direction of run of the process, said

burner and said postreactor being connected via trans-

port means for the calcined beta plaster, according to
the invention the Cransport means being designed in
thermal terms such that calcined beta plaster having a

ﬁ

temperature of at least 95°C is fed to the postreactor,

the postreactor having at least one further connection

for feeding heat and moisture externally, and a control
device being provided which interacts with a steam cir-

cuit 1n such a way as to set a dwell time in the

B

postreactor of at most 30 minutes at a temperature o:

above 95°C and with overpressure.

A corresponding retrofit reactor is likewise the sub-

Jject of the invention.

The invention is explained below with reference to the

accompanying drawing which illustrates an advantageous

exemplary embodiment and in which:

fig. 1 shows an illustration of an exemplary embodi -

P

ment of a calcining plant in the form of a diagrammatic

h—
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overview; and

fig. 2 shows a sectional view of a postreactor of the

calcining plant.

The i1nvention will be explained on the basgsis of an ex-

[k

emplary embodiment of a plant in which calcined stucco

plaster 1s processed further into hard plaster by means

P

of a calcining mill.

Raw material for the stock to be calcined is introduced
1nto the calcining plant at a delivery point 10. The

raw material may be natural crude plaster or synthetic

plasters may be used. Raw material passes from the de-

livery point 10 via a line 11 to the inlet connection

P

Oorf a calcining mill 1. The calcining mill 1 is prefera-

ply designed as a flash calciner. It comprises devices

for comminuting and calcining the raw material. In or-
der to achieve the high temperature of about 150°C to

160°C necessary for flash calcining, a hot-gas genera-

tor 19 1s connected to the calcining mill 1. A dwell

- e

time of 10 seconds is usually sufficient for flash cal-

cining. It should be noted that, per se, any other pro-

cedure for calcining the raw material may also be Pro-

vided. After calcining, the plaster leaves the calcin-

ing mill 1 via a discharge line 12. The calcined plas-

ter (stucco plaster) has a crystalline form which is

designated as a beta modification. The plaster is

therefore also known by the désignation of beta-

hemihydrate plaster.

The stucco plaster is fed via the line 12 to a

gas/plaster separator 2. This separates the calcined

plaster from the system exhaust gas which has escaped

| W1

‘rom the calcining mill 1 into the line 12. The system
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exhaust gas 1s routed via an exhaust gas line 21, a
pressure 1ncreasing stage 22 and a line 23 to an ex-
haust air chimney 29. Further, the line 23 has con-

—

nected to 1t a return line 24, via which part of the

hot system exhaust gas i1s recirculated into the calcin-

ing mill 1. Furthermore, the separator 2 has at its

pottom an outlet for the calcined plaster. The latter

18 fed via a line 13 and an inlet lock 31 to a postre-

actor 3. The lines 12, 13 are designed as thermal pip-

p—

ing for setting the temperature of the plaster to at

least 95°C. The temperature setting can be carried out

actively by heating or passively by correspondingly se-

lected insulation. It may be noted that the temperature

r—

of the calcined plaster, as it emerges from the separa-

tor 2 and enters the postreactor 3, has been reduced

only slightly and mostly still amounts to about 150°C.

In an alternative embodiment of the invention, for
which, where appropriate, independent protection is to

pe claimed, the thermal piping is dispensed with and

the plaster 1s fed at any desired temperature to the

postreactor.

I'he postreactor 3 is designed as a pressure reactor.

For this purpose, the inlet locks 31 are provided,

through which the calcined plaster fed via the line 13
passes i1nto the postreactor 3. The inlet lock 31 is

provided for this purpose with 2 slide devices which

are actuated alternately. An overpressure of about
0.5 bar prevails in the postreactor 3; it is also pOS -

sible to provide lower or higher overpressures, 1n par-

ticular in the range of up to 1 bar. In the postreactor

3, the stucco plaster, which is present with crystals

in what is known as the beta modification, is directly

recrystallized under overpressure and with a supply of

steam 1nto a crystalline form according to an alpha
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modification. What 1s critical here i1s a combination of

overpressure, of a temperature which lies at least

above the calcining temperature of dihydrate (90°C to

—
-

95°(C) and of the presence of

enriched moisture, in par-

ticular due to the supply of steam. According to the

invention, therefore, the direct recrystallization of

the plaster from the beta modification to the alpha

modification takes place. The formation of the crystals

1s 1n this case completed, imperfections in the crys-

tals being closed (healed). In this case, the BET sur-

Jr—

face diminishes to values of less than 4 m’/g, the wa-

ter/plaster value falling to values appreciably lower

than 0.6, for example to a value of 0.4. This recrys-

tallization into crystals according to the alpha modi-

fication achieves a considerable increase in the

strength of the plaster product. Hard plaster is ob-

tained. A temperature in the postreactor 3 of between

120°C and 140°C and a pressure of 1.65 to 1.85 bar have

proved especially appropriate.

The plaster thus produced with alpha modification (hard

plaster) leaves the postreactor 3 via the outlet 33 and

p—
—

an outlet lock 42. The outlet lock 42 forms part of a

quantity regulating system 4 which regulates the quan-

P

tity of hard plaster to be locked out. Furthermore,

both the filling level in the postreactor 3 and the

dwell time and therefore the conversion process in the
postreactor 3 can be controlled. For this purpose, the

quantity regulating system 4 has a filling level sensor

46 which 1s arranged in the postreactor 3. The gensor

46 may be designed in a way known per se as a radar al-

timeter. It transmits its signal to a quantity control-

ler 44 on which parameters relating to a desired fill-

1ng height and the desired dwell time can be set as

command variables. The quantity controller 44 as a



10

15

20

25

30

CA 02737065 2016-02-25

13

function of the value measured by the sensor 46, transmits control

signals which are applied via an output line 45 to the slides of

the outlet lock 42.

Downstream of the outlet lock 42, the still hot hard plaster 1is
transported via a line 15 to an in-feed end of a rotary tube cooler
5. The hard plaster 1s cooled in this and 1s finally discharged via

a line 16.

The postreactor 3, the systems i1nteracting with it and its
functioning will be explained in more detailil below with reference
to fig. 2. The postreactor 3 has, apart from the inlet 32 and
outlet 33 for the plaster to be recrystallized, an inlet 34 for
fluidizing gas and also an inlet 35 for process gas. Further,
inside the postreactor 1s arranged a fluidizing bottom 30. It
comprises essentilally a bottom with hollow chambers, arranged
beneath 1t, for supplying the fluidizing gas which 1s supplied via
the connection 34. The fluidizing gas can emerge upward through

orifices into the fluidizing bottom 30 and at the same time can

flow through a layer, lving on the fluidizing bottom 30, of the
plaster to be treated and at the same time fluidize it. Further, a
riser pipe 36 running from below upward is provided in the middle
of the working space of the postreactor 3. The riser pipe 36 1is
formed by a metallic pilpe casing. It 1s arranged above the
connection 35 for process gas which issues 1n a nozzle 37. This
nozzle 1s aligned coaxially with the center of the riser pipe 36.
What 1s achieved thereby 1s that the process gas stream supplied
via the connection 35 i1is directed into the riser pipe 36. As a
result, at the lower end of the riser pipe 36 where the process gas

enters from the nozzle 37, the static pressure falls, with the

result that particles are sucked in from the surround-
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ings. They are entrained upward by the gas stream 36 through the
riser pipe 36 and are distributed at the upper end again over the
inner space. A circulating movement 1s consequently formed which

ensures good full mixing of the stock in the working space.

Further, a mixing device 7 may also be provided, which comprises
the turbo mixer 70 introduced in the side wall of the postreactor
3. They are activated by a control device 73 such that comminution
of the elongate crystalline structures of the beta modification

—

plaster supplied takes place. The surface of action for converting

the crystals into the alpha modification 1s consequently enlarged.
Comminution 1s advantageous particularly in the processing of
synthetic plasters as 1nitial material which have ex-factory a

markedly elongate crystalline form. In the exemplary embodiment

1llustrated, only one turbo mixer 70 1s 1llustrated for the sake of
clarity, but preferably a plurality of turbo mixers 70 distributed
uniformly on the circumference are provided; where appropriate,

this may also take place in a plurality of tiers.

The gas necessary for fluidization via the fluidizing bottoms 30

can advantageously be obtained from the system exhaust gas of the

calcining mill 1 which i1s fed into the line 23 from the separator
2. It can be removed from there via a tap line 91 and, after an
1nicrease 1n pressure, can be supplied by means of a gas pump 92 via
a line 94 to the connection 34 as fluidizing gas. Thus, by the hot
and molst system exhaust gas being supplied, not only is
fluidization of the stock in the postreactor 3 achieved, but a rise

in pressure and 1n temperature 1s also ensured at the same time.
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A control loop 6 1s provided for regulating the pres-

sure in the postreactor 3. Said control loop comprises
a control unit 62 to which the signal measured by a
pressure sensor 66 1s applied. The control unit 62 de-

termines an output signal which is applied to an ad-

justing valve 61 for regulating the exhaust air routed

—

out ot the postreactor 3 wvia a line 60. The exhaust air

discharged via the line 60 is applied to a dust separa-

F
P—

tor 63. The exhaust air freed of dust is blown off via

a smokestack 69. The collected dust is fed via a cellu-

lar wheel sluice 64 and a line 69 to the outlet line

15. The pressure regulating unit 62 is designed for the

i
—

purpose of for setting the pressure in the postreactor

3 when the pressure regulating valve 61 is activated.

[

For the supply of steam, a heat exchanger 81 is pro-

vided which is located between the line 23 and the ex-

haust air chimney 29 for the system exhaust gas. Water

't

supplied is heated in the heat exchanger 81 by means of

this system exhaust gas and is fed via a line 82 to a

steam circult 8. The steam circuit 8 comprises a con-

trol unit 85 which monitors a mixing valve 83 for de-

termining the quantity and, by admixing ambient air.

also the temperature of the steam supplied. The gas
mixture thus set is supplied via a line 84 to the con-

nection 35 for the process gas.

Consequently, via the individual systems, the pressure,

humidity and temperature in the postreactor 3 can be

actor 3, only water and system exhaust gas needing to

be supplied from preceding process stages, 1n particu-

lar the calcining mill 1; independent heating of the

postreactor 3 1is not required.
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The comminuting plant 7 arranged at the postreactor 3,
with the turbo mixer 70, may be supplemented or re-

placed by postcomminution. For this purpose, downstream

of the outlet lock 42, a comminuting unit 7’ is provided

g

which may be arranged upstream or downstream of the ro-

tary tube cooler 5.

This plant consequently makes it possible to carry out

the method according to the invention, specifically in

continuous operation and also (particularly when two
postreactors 3 are provided) 1n batchwise operation.

Thus, stucco plaster supplied, which has been generated

py the calcining mill 1, for example by flash calcin-

1ng, can be recrystallized directly into hard plaster,

-

the beta modification of the hemihydrate crystals being

converted directly into the alpha modification of the

hemihydrate crystals, specifically without rehydration

into dihydrate taking place in the meantime. The wa-

ter/plaster value can consequently be lowered from ini-

tial values higher than 1 to values appreciably lower

than 0.6, and the BET surface can be lowered from ini-

tial values of 10 m°/g to values lower than 3 m*/qg.
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Claims

1. A method for the production of hard plaster, comprising:

a feed of plaster material, composed predominantly of beta-hemihydrate
plaster, to a postreactor (3), retreatment in the postreactor (3) to form hard
plaster, the beta-hemihydrate plaster being converted directly into alpha-
hemihydrate plaster at a temperature above the calcining temperature of 95°C,
discharge of the hard plaster out of the postreactor (3), and cooling, wherein the
temperature during the feed of the plaster material to the postreactor (3) is set to
at least the calcining temperature, conversion in the postreactor (3) with a dwell
time of less than 30 minutes, with steam being supplied externally, and regulation
of the temperature and pressure in the postreactor (3) in such a way that the
temperature amounts to at least 95°C and an over pressure prevails, wherein

conversion is carried out in the postreactor (3) during continuous operation.

2. The method as claimed in claim 1, wherein the overpressure is set to an

absolute pressure of at least 1.5 bar.

3. The method as claimed in claim 1 or claim 2, wherein the overpressure is set

to an absolute pressure of at least 1.6 bar.

4, The method as claimed in any one of claims 1 to 3, wherein the

overpressure is set to absolute pressure of less than 2 bar.

S. The method as claimed in any one of claims 1 to 4, wherein the plaster is
introduced into the postreactor (3) by means of one pressure lock (31) and is

discharged from the postreactor (3) by means of a second pressure lock (42).

6. The method as claimed in any one of claims 1 to 5, wherein the dwell time

for retreatment amounts to at least 10 minutes.

7. The method as claimed in any one of claims 1 to 6, wherein the dwell time
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for retreatment amounts to at least 15 minutes.

8. The method as claimed in any one of claims 1 to 7, wherein mechanical

agitation of the plaster is carried out in the postreactor (3).

9. The method as claimed in claim 8, wherein the mechanical agitation

comprises homogenization.

10. The method as claimed in claim 9, wherein the mechanical agitation

comprises homogenization by means of mixers (70) arranged in the postreactor

(3).

11. The method as claimed in any one of claims 1 to 10, wherein hot fluidizing

gas is supplied into the postreactor (3).

12. The method as claimed in any one of claims 1 to 11, further comprising
pretreatment in which dehydrate plaster as starting material is calcined into the

plaster material having predominantly beta- hemihydrate plaster.

13. The method as claimed in claim 12, wherein hot system exhaust gas from

calcining is supplied to the postreactor (3).

14. The method as claimed in any one of claims 1 to 13, wherein the steam is

heated via a heat exchanger (81) heated by system exhaust gases.

15. The method as claimed in any one of claims 1 to 14, wherein, during
pretreatment, a specific surface (BET) of at most 4 m?/g and/or a water/plaster

value of lower than 0.6 is/are achieved.

16. The method as claimed in any one of claims 1 to 15, wherein, during
pretreatment, a specific surface (BET) of at most 4 m?/g and/or a water/plaster

value of lower than 0.5 is/are achieved.
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17. The method as claimed in any one of claims 1 to 16, wherein the method is

carried out under dry conditions with the exception of the supply of steam into the

postreactor (3).

18. A calcining plant for the production of hard plaster, comprising a burner (1)
for the calcining of dihydrate plaster as starting material, and a separate
postreactor (3) lying downstream in the direction of run of the process, which are
both connected via a transport means (12, 13) for burnt beta-hemihydrate plaster,
wherein the transport means is designed in thermal terms such that the beta-
hemihydrate plaster is fed to the postreactor (3) at a temperature of at least 95°C,
the postreactor (3) having at least one further connection (34, 35) for the supply of
moisture and heat externally, and a control device (62, 85) being provided, which
interacts with a steam circuit (8) in such a way as to set a dwell time in the
postreactor (3) of at most 30 minutes with overpressure and a temperature of
above 95°C, wherein conversion is carried out in the postreactor (3) during

continuous operation.

19. The calcining plant as claimed in claim 18, wherein first and second pressure
locks (31, 42) for supply and discharge in continuous flow operation are provided

on the postreactor.

20. The calcining plant as claimed in claim 18 or 19, wherein the plant is

configured to perform the method for the production of hard plaster as claimed in

one of claims 1 to 17.

21. A retrofit reactor for calcining plants for the production of hard plaster from

already calcined betahemihydrate piaster, wherein connections (34, 35) for the
supply of moist and hot gas and, further, a control device (62, 85) are provided,
which control device is designed for maintaining overpressure and a temperature
above the calcining temperature in the retrofit reactor (3), and a riser pipe (36)

running from below upward is provided in the middle of the working space of the



CA 02737065 2016-04-05

20

postreactor (3), the centre of the riser (36) pipe being aligned coaxially with a

nozzle (37), in which a connection (35) for process gas issues.

22. The retrofit reactor as claimed in claim 21, wherein the retrofit reactor is
configured to perform the method for the production of hard plaster as claimed in

one of claims 1 to 17.
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