‘1 6 DEC 2003 WD 00/76650 - 1 5 PCT/EPOO/ 05183 Spray-drying pl ,
process for the use thereof The invention relates to a fl uidi zggﬁ- De@]%m

-apparatus with integrated spray drying and to a process for the use 10
thereof. The invention also relates to a process for the production of
“spray-dri edggonder;saaperi al whose product properti ePCBIEREIAGGI®EYH in a
targeted manner depending on the further use. 15 Commercially avail able
gr anul ar materials are usually produced by spraying a solution or
suspension of one or nore conponents into a spray tower charged w th hot
gas. In the siSpray-cirytiog gdentyhand gxios evhe vaeyfderaet and solid
particles which have a nore or 20 |ess random shape form Al so known is
granulation in a fluidized bed, in which the streamof process air flows

through a sPbei anventsleapaelpses Fase IgenctaadnPes 1ARPH T bBY B sol i d

25 starting; gabetigleg T; rayythguisheniser s t ddgli dbzi nhespase in
finely divi (J:]gg ?oFamet hrgok&]%pa ynozgl e S steEn ‘Iﬁr}??l ui di zi nrtg-1 alro icles are
wet t ed,1G hethegepdce The paRVEREEGTd vBEI2ERE (FRe ﬁaﬁﬁocq% %\ here

toget her. Atnkhepepduetibhe 4t uisfizad-deikd splowde30 mateerdaledwhose
cont i nuousl §

( t the sane tine, a smaller . apmount _of | [ I vi ded
in the sprapP*PPYGitd F<°PYed §5 &t t ﬁ% iietSe ATFi Pt etrasros%és‘[d%ém Igrglél%/%%ts dust
| eavi ng t hedkbendiized dnedhanduenderesisthat only granular materi al
particles having a mininmnumsize are 3E renoved at the outlet. Solid

particles with a nore | ess random shape |ikewise formin a fluidized bed
of thislstypgemmercially available granular materials are usually

produced by spraying a solution or suspension of one or
more components into a spray tower charged with hot
gas. In the stream of hot gas, the liquid components
evaporate, and solid particles which have a more or

20 less random shape form.

Also known is granulation in a fluidized bed, in which
the stream of process air flows through a specially
shaped feed base, generating a fluidized bed of solid

2t starting material. The spray liquid enters the
fluidizing space in finely divided form through a
nozzle system. The fluidizing particles are wetted, the
surface is @partially dissolvea, and the particles
adhere together. At the end of the fluidized bed, solid

30 is removed continuously. At the same time, a smaller
amount of solid finely divided in the spray liguid is
fed in at the inlet. A filter system prevents dust
leaving the fluidized bed and ensures that only
granular material particles having a minimum size are

3¢ removed at the outlet. Solid particles with a more less
random shape likewise form in a fluidized bed of this
type.

It is therefore an object of the invention to provide a
40 suitable plant and a process for operating the plant
with the aid of which properties of spray-dried or

granulatedé, pulverulent products can be varied as




It is therefore an object of the invention to provide a 40 sui p t
and a process for operating the plant with the aid of which proﬂ@bpﬁg b@ﬁ

-spray-dried or granul ated, pulverulent products can be varied as 1 6 DEC
2003 - 2 5 desired with respect to particle size, particle size

-di rs]_t ri buti on, noisture content and tablzetting ability. The object is

achi eve a s ydrln pl an ich 0 S n it (B
b) a fluidi E]gélgggl (%g%) é’egﬁt ﬁg epgg&l't%ll(%n sI@s%r a%rag‘?{:lg{%gm gjétylgon &
nozzl es fodilsitguiot triwedi, an(o@)stel)reacpmnmrt mtiercab@edé;\lme pLity f) a
powder return (9) with fan (E). In the spray-dryi ng un|t of the
spray-drying plant according to the invention, é qui d nmedi um (5),
spray air (6he pobyecul ést awhieved b9) angphoy- FYlPQ) pantyr ¥hé6hbi ned. A
particul ar enhodi ment consists in that a spray-drying unit (B) is |ocated

vertically above a downstream fluidized bed in a spray tower. 25 In a

speci f i £0 enfddiamsSmraneE véprdayrdityi (FJ unit (B) of the plant can conprise a
sp{ay syf}]e@)v@ @ll_ﬁm%eﬁ e (pgm:jm conponent spray nozzle heated by hot
wat er w coaxi a arranged .powder. return and 30 _surraundi n
flow. The objlect’§ SO%CWF’E%% Ocl]llrt'rlﬁ i Y, By %Q%Th%?glﬁ Olzézr}%gne o?
nore addi ti g 1SpRAM efeddlzonixat i on no;zl es for liquid media (C) can be
installed i n the 35 c{érU|Itgétzeerc£nbgeddea\;l vareﬂbl e locations. In accordance with

15 f) a powder return (9) with fan (E}.

In the spray-drying unit of the spray-drying plant

according to the invention, (B) liguid medium (5),

spray air (6), pulverulent material (9) and hot air (4)
20 are combined.

A particular embodiment consists in that a spray-drying
unit {(B) is 1located vertically above a downstream
fluidized bed in a spray tower.
25
in a specific embodiment, the spray-drying unit (B) of
the plant can comprise a spray system which consists of
a two-component spray nozzle heated by hot water with
coaxially arranged powder return and hot-aas
30 surrounding flow.

The object is achieved, in particular, by a plant in
which one or more additional spray or atomization
nozzles for liguid media (C) can be installed in the
3% filuidized bed at variable locations. In accordance with
the present inventior.,, the fluidized bed is followed by
a powder metering device (D), which is separated off by
a paddle valve (F) and is fed by an overflow (8). '

40 Some of the product formed can, in accordance with the
invention, be returned, if desired after comminution,
into the spray-drying unit (B) via a fly conveyor, in

which a fan (E) serves as conveying element. The fan



ithe_present invention, the fluidized bed is followed by a po i
device (D), which is separated off by a paddle valve (F) agdm?gﬁfggtggmgg

-overflow (8). 40 Sone of the product fornmed can, in accordance with the
‘invention, be returned, if desired after comminution, into the

spray-drying unit (B) via a fly conveygr. in which a fan (E) serves as
conveying elenent. The fan 1 6 DEC 200% - 3 5 (E) acting.as conveying
el enent Scan(Bl matahedusty SENRY HY cSMATMIRS of&thi FREF R ned

powder . ThegQbj gCLsi sofh$RuatHheved: byoa PrheOCessSuimed tihewder oduction of
spray-dried powder material in which 10 a) in a first step, aliquid

medi um spray gas, pulverulent material and hot air are conbined, b) the
pul ver ul ent ppeodgisiefor ned falds iarhd ewed | biydi aedobedesss fekerthg,

fluidized and _transported further, .15 c) in e fgtanul ati
step(s), is%ﬁﬁi’é%aoa/i Ph SPLPYA FlFfquP‘ﬁéﬁ%drlng%grgéllggﬁaﬁgﬁggnvey:agni n the
fluidizgd bgy tomard therpowdstepet ez i N gieid cepedIwom WRERY d)98%ne of the

pul verulent material is _retu . Lht 2 he. pr S iquid di i
a solution, a dP§E¥?§Pzﬁn rmégggﬁégegggoﬁ?%gl% gggt ?%nggrﬁeé_é?iu;nt ngfl ;JhmeI >
process conbistshen thhetvemtientet upneduptil véoamast ng@&tFal < %Confn nut ed

g_efore return. f;m?:'d.?%éy ggé? carir%]er %rﬁnduggat! pOugaszuged sad be 30
ir or an inert gasS Selected fromthe group consisting of N, and CO,. The

gas can, i n accordasperiethivkéhernventi on, be circulated, in which case it
I'S fregﬁs c) in one or more granulation step(s), is sprayed with

further liguid medium, dried and conveyed in the
fluidized bed toward the powder metering device,
from which

d) some of the pulverulent material is returned into

20 the process.

The liquid medium is a solution, a dispersion or a

suspension.

25 A particular variant of the process consists in that
the returned pulverulent material 1is comminuted before

returrm.

The spray gas, carrier gas and heating gas used can be
30 air or an inert gas selected from the group consisting

of N. and CO,. The gas can, in accordance with the

invention, be circulated, in which case it is freed

from particles by means of filters or with the aid of

dynamic filters and fed back to the spray nozzles or
3t  heated and introduced into the fluidized bed.

In accordance with the invention, liguid media used at
various points of the plant can have different
compositions.

40
The present object is also achieved, in particular, by
allowing particle sizes of from 50 to 1000 um to become

established specifically by varying the parameters



fromparticles by nmeans of filters or with the aid of dynam c 1§1QEC 208hd
fed back to the spray nozzles or 3L heated and introduced into the
.fluidized bed. 40 In accordance with the invention, liquid nedia used at
various points of the plant can have different conpositions. The present
-object is also achieved, in particular,, by allowng particle sizes of from

50 to 1000 urn to becone established specifi.cally_ b arygn h
paranet et s FP6APECPDHHIUIC,  FUPrhy ‘iﬁeg‘sltﬁdé‘%qanéﬂ‘ﬁ?n\éf %{Fqg?‘(gj"fg%ﬂount of
powder ret gpeR@eneHot -18bt - &1 f eainarn t enfder a¢perafutde diot thei rhotn order

to carry out .the process, the plant is charged 10 at the beginning with
pul verul ent ®3farting material via the fill port (3). A streamof air is

generated in the spray-drying space via the chanbers (1). The starting

nerated in the spray-dryi i _ |
The di schar 08 PLAE Y. IS Carsts] Ha Souder 16 Brian T SREReba

_ e St.l‘ eamo V\Sg r S
di rectibh omtgeher Mdmmnicly ticlstpebyeoilent pyRRRIRGPPRPPTARE PaPforation

of the Conigyr fase.pothe H}Ji dizgd BEAJUEt 530 e gahsedeegednbyhsi nply
openi ng the paddle vaITve (F). At this pojnt of the plant, devices are
provi ded whiseHayo dewabi%e SPRCDr YdactthS BRATRBELR] t(ﬁér' iﬂ%% 5%6&689
metering dewjs¢@rafalViih @ dduc&dnyeyeluiaitba $pr ahi drytngamnot . aAr
overflow (8) for the finished product. is |qcated at the ouEIetma%%ve t he
powder met ey MREA c‘é‘?""aﬁﬁ‘g ’Fﬁﬁ gﬁfcwrgﬁe%g&pay(- rylrﬂéeu Ft “88r vés 25
bot h as1sonyRyideg neangifen tie prmoduetennd dseatdom not i genemiatibor powder
material toé%agﬁguggggam of air by an appropriate perforation of
the Conidur base. The fluidized product can be
discharged by simply opening the paddle valve (F). At
this point of the plant, devices are provided which
20 enable the product to be fed either into a powder
metering device or via a fly conveyor to the spray-
drying unit. An overflow (8) for the finished product
is located at the outlet above the powder metering
device. The fan (E} of the spray-drying unit serves
25 both as conveying means for the product and as
comminution unit for powder material to be returned.
Through a particular design of the spray-drying nozzle,
returned powder material from the return line (9) 1is
| combined with the corresponding media liquid (5), spray
30 air (6) and hot air (4). The powder or granular
material formed is taken up by the fluidized bed and
transported further as already described above. On
passing through the granulation nozzles (C), further
medium, which may have a different composition to the
35  medium introduced into the spray nozzle with powder
return, is sprayed onto the particles formed. Further
granulation and re-setting of the particle size
distribution take ©place. Air introduced from the
chambers (1) via the Conidur bases will dry the product
40 to the desired final moisture content. A dynamic filter
(G) integrated into the plant will prevent discharge of

powder particles into the environment.



‘Through a particul ar design of the spray-drying nozzle retur DEVG
material fromthe return line (9) is conbi %edgvm'th thé corresgﬁdi ng Egadia
liquid (5), spray 30 air (6) and hot air (4). The powder or granular
material formed is taken up by the fluidized bed and transported further
as already described above. On passing through the granul ation nozzles

(Q, further nedium which may have different co L ti 35
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relatively hieghdnasi dusl stmist upateont erggquires a longer residence
time in the fluidized bed after the final spraying than
one with a relatively high residual moisture content.
20
If desired, different compositions .can be applied
through the various nozzles to the particle surfaces
already formed, enabling particiles having a layered
structure to be obtained. However, it can also serve to

25 achieve a more uniform particle size distribution.

Furthermore, the plant according to the invention can
be operated not only with air as carrier medium, but it
is also possible to operate the entire plant in
30 circulation with an inert gas, such as, for example,

nitrogen, or with carbon dioxide gas.

The plant is designed in such a way that the parameters
amount of liquidé, spray pressure, amount of powder
3E returned, amount of hot gas, hot-gas temperature,
amount of warm air and warm-air temperature can be
regulated individually. The properties of the end
product can be adjusted as desired with respect to the
moisture content, the particle size and the particle
4C size distributiorn through the amount of powder
returned, the amount of ligquid fed in and the spray
pressure. Pulverulent products having particle sizes of

from 50 to 1000 um can be produced as desired in the



i20 I f desired, different conpositions .can be applied through llﬁe[]Egrz[mgs
the particle surfaces already formed, enabling particles having

nozzles to
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structure to be obtai ned. However, it can also serve to
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achieve a nore uniformparticle size, distribution. Furthernore, the plant

~according to the invention can
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25

30

40

pJé‘&uéQ{gRt 3" Q- IPeaPRLE GreSi1RCoRiEOt 1 80s Which is

integrated into the plant. A corresponding embodiment

of a spray nozzle of this type is shown in fig. 2.

This spray nozzle is a spray system which consists of a
two-component spray nozzle [(1), (2), (3}] which can be
heated with hot water and is in turn fitted with a
coaxially arranged powder return (4) and a hot-gas

surrounding flow (5).

The advantage of this spray system is that the powder
comes into contact directly at the outlet with the
liguid droplets produced via the atomization air and is
granulated or agglomerated. In order that the granules
do not stick together and the surface moisture can be
removed, the spray and powder parts are enclosed in a
stream of hot gas, where the reguisite energy for
evaporating the licuid is converted directly.
Subseguent drying takes place in the fluidized bed.

In particular also through incorporation of this spray-
drying system, it 1is possible to achieve specific

particle sizes.

z particular advantage of this spray-drying plant
therefore consists in that very different products can
be produced in a single plant depending on the process
ﬁarameters set and on the liquid media to be sprayed.



15 particular, by a spray nozzle suitable for the production ofgspngg-gmged
granular materials which is integrated into the plant. A correspondl ng
.embodi nent of a spray nozzle of this type is shown in fig. 2. 20 This
spray nozzle is a spray system which consists of a two-conponent spray
nozzle [(1), (2), (3)] which can be -he&ated with hot water and is in turn
fitted wwth a coaxially arranged powder return (4) and a hot-gas
surrounding flow (5). 25 The advantage of this spray systemis that the
powder cong®ri ntleettont acendéretanging t hadoutiicst W HsWeatiomui d2dropl et s
produced vi top zat | ir di anylAat _@,ggj gd. In
order that %ﬁé%g"ﬁg'nuﬂeégﬁﬂgggno{tﬁgt'i Qli) t%ée?ﬁhﬁ_%ﬁ he "sur a{éghm)i sture
can be renmdigs¢rifes sandyerauppondehigh t20we ewbABEBsERS SEPPRt Péam of

hot gas, m?{r%tg&ir&ﬂUiosﬂt%}Péqeg%/egé{t evapenel by thee! i gued nst
converted directly. Subsequent dryin taé(;s pl.ace i n the fluidized bed. 35
In parti@ul &1142dd & hrbogh FREGEPSTATFon ©RC t hirEVERFAPT dr§f ng bﬁ??em it
i's possi bl e ALV e rsPeGifdrC belasidt.i cl e sizes. 40 A particul ar advant age
of this spray-drying plant therefore consists in that very different
products can be produced in a single plant depending on the process
paranmet ers Fdly.antl ahdvie &i quirceraddized ofbewspriaed. of6 DEGo2EA1e 7- For

better understandi ng and_for illustratiaon, n | {Llaw t g 1)

of the spraf-r%?rgﬁdlﬁ“ pﬁ aﬁfE ade?@%?ﬁegggﬁgaexgﬁ%ﬁggs% ilgﬁkgoms thin the

scope ol5 prdtiedt | arheof nuneeqalesemnd fwent lontebat giwenot have the
following meanings:

Alr introduction chambers
Air outliet chambers
Fill port

[

20
Hot-air feed
Liquid feed
Spray air
Heating medium
25 Product

Powder

Fluidized-bed apparatus
Spray-drying unit
Granulation nozzles

30 Powder metering device
Fan for powder return
Paddle valve

Dynamic filter

QYY" MY O Wy w oo 1o e W N

35 With reference to the components mentioned in the
description and giver in the flow chart, it is readily
possible for the person skilled in the art to construct
& corresponding plant by selecting commercially
available individual components. It goes without saying

40 to the person skilleé in the art working in the
specialist area that bpboth additional electrical and

mechanical contrel units must be incorporated for



10 suitable for restricting the invention to these exanples, #ifeDgCv2H03

below. Fig. | shows a generalized flow chart of a possible enbodinent of a
+spray-drying plant of this type, in 15 which the nunerals and/or letters
gi ven have the follow ng neanings: | Air introduction chanmbers 2 Air

outl et chanbers Fill port Hot - air feeds Liquid feed Spray air Heating
medi um Product Pomder i di.zed bed p. S r n

G anul at fon W74 ﬁgﬁﬁ ﬁtne eri n dgelgéaﬁ ab 8 @X mé&h@?ggu?ﬁc Paddl e
val ve Dynanmiaxfy Itﬂeer o dkissh paerfaerr@m:@,t (CE t@mﬁﬁ?ﬁﬁbﬂt s mentioned in the
description and given in the flow chart, it is readily possible for the
person skilled in the art to construct a correspondi ng plant by sel ecting
commercially available individual conponents. It goes w thout saying 40 to
the person skilled in the art working in the specialist area that both
additional electrical and nechanical control units nust be incorporated
for 16 DEC 2003 - 8



5 operating the plant in order to be able to regulate and varyT ﬁfﬁE@)rZﬂg}ss
paraneters, as described. 16 DEC 2003 9 PATENT CLAIMS 1. A process for the
production of spray-dried powder naterial, characterized in that a) in a
first step, a liquid nedium spray gas’ 'pul verulent material and hot air
are conbi ned using the spray nozzle of Figure 2, b) the pul verul ent
product formed falls into a horizontal fIU|d|zed bed which is supplied
with air from chanmbers (1) viFATERH GAses, is taken up, fluidized and
transported further, c) in one or nore granul ation step(s) is sprayed with

further I4quid fﬁ‘:@'c%% 23 %@%&ﬁ@f%ﬁdof ”sﬁl@%: ikl gogkie Pathdeauaid the

powder netering device, fromwhich d) sone of the pulverulent material is
returned into @ acﬁ?ééé%% i3y thehns of a fan serving as a conm nution unit

for powdgr naterd abitoc b@téﬁt Upnedquidd TRYUIRNMOCET AP §4 4] NBeiddraleatm 1,
characterized in that the qwd mediumis a sol ution, a di spersion or a
suspensi on. 3maFI?é15FoéE‘§sh%"s 2 & GIRPENGANPILING hehh cIRNAAY, P FZRe Phat
the returned pulgveeubent material is commnuted before return. 4. Process
as claimed in claiml, characterized in_that air or an inert gas sel ected
fromthe Jyr oud:*t%nEP%f’FﬁﬁlSPt LodNsy oformed falls gipkRd aHtdride™dplay
gas and as carfieidgasd ambdeathngngasis 5. sipp1lRERACESSi 88 CladidTeds i bm
claims 1 and 4, characterjzed in that the gas is circulated. 6. The

process as cla‘?hnae‘ﬂb?ﬁsclaﬁln’s 1via anﬁoﬁldﬁﬁard%?%??zedls taken up,

fluidized and transported further,

c) in one or more granulation step(s) 1is sprayed with
further liquid medium, dried and conveyed in the fluidized
bed toward the powder metering device, from which

d} some of the pulverulent material is returned into the
process by means of a fan serving as a comminution unit for

powder material to be returned.

z2. The process as claimed in claim 1, characterized in
that the liguid medium is a =olution, a dispersion or a

suspension.

3. The process as claimed in c¢laim 1, characterized in

that the returned pulverulent material is comminuted before

return,

4, Process as claimed in claim 1, characterized in that
air or an inert gas selected from the group consisting of

N,, CO0» Or ..... is used both as spray gas and as carrier gas

and heating gas.

5. The process as claimed in claims 1 and 4, characterized in

that the gas is circulated.

6. The process as claimed in claims 1, 4 and 5, characterized
in that the circulated gas 1is freed from particles by
filters and rep-fed to the spray nozzles or heated and

introduced into the fluidized bed.




inthat the circulated gas is freed fromparticles by filters drfd DESp2003
to the spray nozzles or heated and introduced into the fluidized bed. 16
DEC 2003 - 10 7. The process as clained in clains 1 and 4 to 6,
characterized in that the gas is freetf fromparticles with the aid of
dynamic filters. B. The process as clainmed in clains 1 and 2,
characterized in that the liquid nedia used have different conpositions at
different points of the plant. 9. The process as clainmed in clains 1 to 8,
char ﬁf-t eLTéed THe t;{cmbels'gha% PBdirieal & nsiﬁzsm@hfaﬁn@&d @, 10RfrqyiBecanele
establ i shed specjfic y by.v g.the paraneters sp pressu anount
of Tiau d. amsinEhst swiar + o RRBdE A ERLF FoTS AHaHiP Senpbr WrPecof
the hot air. 1fiitArspray-drying.plant, characterized by a) a spray-drying
unit(B) b) a horizontal fluidized bed (A) which is supplied with air from
chanbers (1) via Conidur bases c) one or nore additional spray or

atom zat i®n noxe qs::cfcxerssl iaq;uicclalmedi an( Clathys al pander, meharadtgrdeedcen( D)
and e) a powder ret.ur 9 t E).servin a onnlnutl uni

The spray-dr yltnhgatpl an‘? (l 21u\/‘\ﬂalrpr":é 4 n&c% alrgn glﬁg?raec er F2ed i lm‘?%atatc
liquid nedlun14fﬂfersptagbrnﬂs éﬁﬁmeppuamtulent material (9) and hot air (4)
are conbined in the spray-drying unit (B). 12. The spray-drying plant as
claimed in claim110, characterized in that a spray-drying unit (B) is

| ocat ed v&rti cHid prabeve & dewnsdrisamibiosdl zed 8hedharaciespray irovidrat 13.
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spray-drying unit conprises a spray systemwh
specifically by wvarying the parameters spray pressure, amount

of liquid, amount of powder returned, heot-air stream and

temperature of the hot air.

10. A spray-drying.plant, characterized by
a) a spray-drying unit{B)
b) a horizontal fluidized bed (A) which is supplied with air from

chambers (1) via Conidur bases

c) one or more additional spray or atomization nozzles for liquid
media (C)

d) a powder metering device (D) and

e) a powder return (9) with fan (E) serving as a comminution
unit.

11. The spray-drying plant as claimed in claim 10, characterized in

that liquid medium (5), spray air (6), pulverulent material (9)

and hot air (4) are combined in the spray-drying unit (B).

12. The spray-drying plant as claimed in claim 10, characterized
in that a spray-drying unit (B) is located vertically above a

downstream fluidized bed in a spray tower.

13. The spray-drying plant as claimed in claim 10, characterized
in that the spray-drying unit (B) comprises a spray system which
consists of a two-component spray nozzle heated by hot water

with



consi sts of a two-conponent spray nozzle heated by hot water with GEG 2008
2003 - 11 5 coaxially arranged powder return and hot-gas surroundi ng
+flow. 14. The spray-drying plant as claimed in claim 10, characterized in
that one or nore additional spray 10 or atom zation nozzles for liquid
media (C) can be installed in the fl-uildi zed bed at variable |ocations.

15. The gpray-drylng ol @ a§ !:3& Bwkal My rrlS ghar agirligaed in
that the fluidized be(%Jl J r dé%y g gowder rmatuerrl ng devi ce (B whi ch

is separated of fSWCalr}ﬁd‘dH Mafve (F) and is fed by an overflow’ (8). 20
16. The spray-drying plant as clainmed in claim 10, characterized in that
sone of the product fornmed s returned, if de ired after conm n;i ion, into

the spray-drid ng U t SPBRYVAZYANE ypE?ﬁWeyE(ﬁ LALIMER chPa $E T Ef %erves as
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unit for“the retft conS|st|ng o
t wo- conponent sprﬂystam]zad e heat etheby hdtidated wikdd coaki alMarigtrlanged
powder return and hot-gas surrounding flow

1t. The spray-drying plant as claimed in claim 10,

15 characterized 1in that the fluidized Dbed 1is
followed by a powder metering device (D}, which is
separated off by a paddle valve (F) and is fed by

an overflow (8).

20 16. The spray-drying plant as claimed in claim 10,
characterized in that some of the product formed
is returned, if desired after comminution, into
the spray-drying unit (B) via a fly conveyor, in

which a fan (E) serves as conveying element.

25
17. The spray-drying plant as claimed in claim 16,
‘characterized ir that the fan (E) simultaneously
serves as comminution unit for the returned
powder.
30

18. A spray system consisting of a two-component spray
nozzle heated by hot water with coaxially arranged

powder return and hot-gas surrounding flow.



