A Mul tifunctional Mdule The present invention relates to a nultifunctional
nodul e, units to be used in a nultifunctional nodule, a process for

oper at i ngve 2nubidsunct i onal nmodul e, and usle of a nulti f woetsEenaksorsdul e.
Background Spinning reactors etc. are unusual in industrial processes even
t hough there are several patents disclosing spinning discs. The spinning

di sc reactors disclosed by the patents are often conplicated and not useful
in full scale or pilot scale processes. The technique is utilising the
centrifugal force which necessitAtMultfppctionakModisi gn and denand on parts
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which will critéria such as m xXing i nm Sci ion of

hi gh yi el ds, regalatdndnusé of boshudtifanetionalmeddugs. problemis cleaning of the
react or, and thus accessibility to the interior of the reactor. Yet another

problemi8 how to achieve multifuncti on to a spinning disc reactor nodule.

The I nvention Accordingly, the presen vention provides a solution to the
above nentioned technical problens by a spinning nultifunctiona
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mul ti functi omebctordudisclbsedtlyy tee paténtsearst ofier complidateidngna rmirdwful in
10 full scale or pilot scale processes. The technique is utilising the
centrifugal force which necessitate very careful design and demand on
parts and materials, which also will be more evident when complicated
chemical reactions are applied to the technique. Therefore, one problem
to be solved by the present invention is how to design a spinning disc
15 reactor module which will fulfil criteria such as mixing immiscible fluids,
production of high yields, separation of products etc. Another problem is
cleaning of the reactor, and thus accessibility to the interior of the reactor.
Yet another problem is how to achieve multifunction to a spinning disc
reactor module.
20

The Invention

Accordingly, the present invention provides a solution to the above
mentioned technical problems by providing a spinning multifunctional
module or a multifunctional module, which comprises one or more units
25 selected from the group consisting of reactor units, filter units, membrane
units, reactor-separation units, clarification units, purification units,
extraction units, contactor units, and mixer units etc. The spinning
multifunctional module has to have at least one unit having a member
which rotates around an axis. The units of the multifunctional module can

30 be connected parallel or in series or both to each other. The module can



which rotates around an axis. The units of the multifunctional nodule can
be connected parallel or in series or both to each other. The nodul e
canhave owe2oro/mwsse inlets and one or nmoré outlets, andpchsEsmdosaseoul d
al so conprise a foundation for the units. The foundati on could have
connections between the units integrated in the foundation, or the
connections between the units could be between the units above the
foundation. A cover or a hood could cover the foundation and the units
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within the same umt opera I on, e coul anée separate

different fraghneetions Betwe(ém”tﬁe\f\uhhsnc@uldf)ﬁe' behﬁeeﬁgth@ Uhﬂseabove the
separation units. A nodule according to the invention could as an
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a unit wherein a filter is one of the conponents, a nenbrane unit is a
simlar unit. In a filter unit or a nenbrane unit particles or nolecul es
are separ at ed He amitt dperitiondscarriedaouk by tthesmpauée coulthbe a ezrhbimadionaéle

pl ace as well as separation of the product mxture. A clarification unit is
a unit wher eiMiIXiNG,i glﬁﬂﬂlng deactienesenasafipgr tatel & e snogyde Mgy e a

Paci11tates SapolAfion 7 drdfs WIREER Sanes o SheihioBrabeciis vBodHs ner
or the extracfd fefPulistficé OsdparldteMffaAt Paliods %R & mixture within a
module having different separation units. A module according to the
invention could as an alternative carry out one step or several step
15  synthesis, thus be a combination reactor units and separation units etc.
The spinning multifunctional module of the invention comprises units
operating under different modes, for instance a reactor unit within the
module facilitate contact between reactants that a reaction can take
place. A filter unit is a unit wherein a filter is one of the components, a
20 membrane unit is a similar unit. In a filter unit or a membrane unit
particles or molecules are separated from the fluids. In a reactor-
separator unit reactions take place as well as separation of the product
mixture. A clarification unit is a unit wherein a liquid is clarified from
particles or sludge, and a purificator unit purifies for instance a fluid. An
25 extractor unit facilitates extraction of for instance substances from one
fluid to another or the extraction could be to or from a gas to or from a
liquid. A contractor unit could be a packed bed or a fluidised bed. A mixer
unit could for instance mix two immiscible fluids to produce for instance
an emulsion, or a dispersion, but other types of mixing could also be

30 performed in a mixer unit.



liquid. A contractor unit could be a packed bed or a fluidised bed. A m xer
unit could for instance mx two immscible fluids to produce for instance
an emnul siwo,20ow10a5di sper si on, but ot her ty3pes of m xi ngprcusiEdoialossbe
performed in a mxer unit.The units of the multifunctional nodul e according
to the present invention nmay have at | east one nmenber having a surface,

whi ch surface is rotating wwth the nenber. The nentioned surface is the
surface on which the operation takes place, thus the surface herein is

cal |l ed operating surface or just surface. The operations could be m xing,
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cone-disc, which 1s cone w th an open en urning’ upwar erei na

called Y-di scthhYQhean@mBér tYne nfent@tn@u sarfaeBbRy the surftee oromNich athed
structure with enhanced surfaces, with two horizontal surfaces separated by
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coul d thus be selected fromthe group consisting of T-discs di scs,

Zdi scs, and DlanarcdiscTiercipeatiedry Tsdistadeather brangilatis mgcomedaisc, cwhlodh be
on the outside surfaces of the T-discs, the Y-discs, the Z-discs, or th
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enhanced surfaces, with two horizontal surfaces separated by a plurality
of walls which surround the axis of rotation and which walls divergently
extend from one horizontal surface towards the opposite horizontal

15 surface this type of member is hereinafter called Z-disc. Yet another type
of member is the delta disc which has a shape like an upside down
turned cone with the small end turning upwards, this type of member is
hereinafter called A-disc. The rotating member according to the invention
could thus be selected from the group consisting of T-discs, Y-discs, Z-

20 discs, and A-discs. The operating surface of the rotating member could
be on the outside surfaces of the T-discs, the Y-discs, the Z-discs, or the
A-discs, or the operating surface could be integrated with the member in
form of one or more channels. The member is rotating around an axis
during operation and is operating under centrifugal force, thus creating

25 transportation of products, mixing of products, separation of components,
etc., and can be performed in a number of levels and connections within
the discs or between discs. The centrifugal force makes heavier
components be transported out from the centre of the member to the
circumferential edge or only a part of the distance to the edge of the

30 member. The number of revolutions the member is rotating with could be



transportation of products, m xing of products, separation of conponents,
etc., and can be perforned in a nunber of |evels and connections within the
di scs or wetwsen4drscs. The centrifugal f drce makes heavcersEcanpsnsent s be
transported out fromthe centre of the nenber to the circunferential edge
or only a part of the distance to the edge of the nenber. The nunber of
revolutions the nmenber is rotating with could beadjusted to optim ze the
predi cted operation. One or nore chanbers are co-rotating with the rotating
menber and c@djestednly opimize dhe frediatechaprrakeRbéine Phéneraebambersmnnee
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one or nore paring devices which could be paring discs, paring tubes or
pari ng paSsage the clhamibestdoad biehewventhe Thenbmarisngirpasderpntiad @dgeyeorcthesed
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al so be arranged together with a paring tube, stdch an arrangenent nake it
possi bl e to fvaddhf lcoults be @dring ediscbevpasngi thbes aodi paringvipassageerad

| ayers of channels within the disc. A feed paring tube consists of two
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fluids of the chamber to a certain pre-determined level within the rotating
paring chamber. The paring devices could be connected to the paring
chambers from below and thus making it possible to lead out fluids by

15  gravitation. The feed of fluids to channels within a disc could also be
arranged together with a paring tube, such an arrangement make it
possible to feed fluids at different levels within a disc having several
layers of channels within the disc. A feed paring tube consists of two
tubes one for leading fluids into the channel and one to set the fluid

20 surface to a pre-determined level at an inlet compartment of the disc.

One or more paring discs could be centred on the axis of the rotating
member leading out fluids which are close to the centre of the surface or
could the paring disc have a radius corresponding to the rotating

25 member, and the paring disc could be a stator which is arranged opposite
the rotating member. The paring discs could have any diameter all
depending on fraction of the fluids which should be lead out from rotating
discs. The fluids could thus be pumped up through the axis of a stator or
of a rotating member by the paring discs.
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menber | eading out fluids which are close to the centre of the surface or
could the paring disc have a radius correzﬁonding to the rotating nenber,
and the paoiog/wise coul d be a stator whi I s arr anged PoppE2010050126©
rotating nmenber. The paring discs could have any dianeter all dependi ng on
fraction of the fluids which should be | ead out fromrotating discs. The
fluids could thus be punped up through the axis of a stator or of a
rotating nmenmber by the paring discs. The nodul e of the present invention may
al so conpri sd ghéneduleppé theapreserdpiventios Bimh&is@ Carptife onet@r Madieng
rotating nenb? § The s atic mgqpatf zhcoulg5 e conne ed to tTF umc.Lrht‘j}I
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from settlingpdtanks theyghienagithinotlee pectulec Nddareing 3o thid tcains themenbdalkes,
affinity member. One or nore high speed separators, or one or nore decanter
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modul e coul ds&%'cas@&%?miﬁi gﬁ‘eoﬁt%tffesﬁﬁﬁf%t%%\ﬁ% rB® 6 ﬁ@tqqﬁmssqtﬂw her

with any co

decanter centiitgaotidhes, RddlaBCRRy el s ARERET (RERRANRLS. Bty |
or a m xer U%émbﬂﬂeﬁr@@r%o\d@'ﬁl gRrspesd Fatéts! of YRY of ndfe 'c%%hté’r“e
rotating nenber having a surface, V\/mch surface is rotating wwth t

menber, and tdemtrifeigesr d)relomgnlsmbdaonedtrferremftd:wldrbepconnectﬁd g tife Tjrdtsscs
Y-di scs, Zdiscs, and D-discs. The rotating of the unit_rotates
around a0 axﬁ@rﬂﬁ%@@lﬁ $ETI@S) pré}%hat%thﬁméﬂsd@m'ﬂlth@gfé‘IOdIUJﬁ cEhemrmaodulgct or
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with any combinations of static separators, high speed separators, and

decanter centrifuges.

15  The present invention relates also to a reactor unit or a mixer unit. The
reactor unit or the mixer unit comprise at least one rotating member
having a surface, which surface is rotating with the member, and the
member being selected from the group consisting of T-discs, Y-discs, Z-
discs, and A-discs. The rotating member of the unit rotates around an

20 axis making the unit operate under centrifugal force. The reactor unit or
the mixer unit comprises also one or more inlets for fluids above the
member at the centre of the disc at the axis or within a radial distance
from the centre of the disc, that the fluids are mixed, or reacted or
transported, or combinations thereof by radial velocity to the

25 circumferential edge of the member. The unit comprises further one or
more chambers for fluids co-rotating with the member. The chambers can
be surrounding the member’s circumferential edge, or the chambers can
be below the member’'s circumferential edge, or the chambers can be
over the member’'s circumferential edge, or the chambers can be at the

30 member’s circumferential edge.



menber at the centre of the disc at the axis or within a radial distance
fromthe centre of the disc, that the fluids are m xed, or reacted or

t ranspor two,20mv10e43mbi nati ons thereof by r&i al vel oci t y PCWO/SED®E 0/050250
circunferential edge of the nmenber. The unit conprises further one or nore
chanbers for fluids co-rotating with the nenber. The chanbers can be
surroundi ng the nenber's circunferential edge, or the chanbers can be bel ow
the nenber's circunferential edge, or the chanbers can be over the nenber's
circunferential edge, or the chanbers can be at the nenber’'s

ci rcunf erent i'@{e edge.The teactor unit or, the mxer.unit can conpris ne or
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going fromthe centre to the Circunference in radra rection | eading the
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menber having a surface, which surface is rotating wth the nenber, and the
menber bei ng may elo¢ ealrangedt ber gevenal dewsissin rtheotlist. dChannelé dif sdisferent
Z-di scs, and D-discs. The nmenber is rotating around an axis naking the unit
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connected that two or more fluids could mix and/or react with each other.

The present invention relates further to a filter unit or membrane unit
15 comprising at least one member having a surface, which surface is
rotating with the member, and the member being selected from the group
consisting of T-discs, Y-discs, Z-discs, and A-discs. The member is
rotating around an axis making the unit operate under centrifugal force,
and the member comprises at least two compartments divided by a
20 membrane or a filter or both. One or more inlets for fluids are attached
above the disc surface at the centre of the disc at the axis or within the
radial distance from the centre, and a part of the fluids are going through
the filter or going through the membrane and being transported by radial
velocity to the circumferential edge. The filter unit or the membrane unit
25 comprises further one or more chambers for fluids co-rotating with the
member. The chambers could be surrounding the member’s
circumferential edge, or the chambers could be below the member’s
circumferential edge, or the chambers could be over the member’s
circumferential edge, or the chambers could be at the member's

30 circumferential edge.



above the disc surface at the centre of the disc at the axis or within the
radi al distance fromthe centre, and a part of the fluids are going through
the filtewoaniogoissg t hrough the menbrane dnd being trangpeseedobyv2sadi al
velocity to the circunferential edge. The filter unit or the nmenbrane unit
conprises further one or nore chanbers for fluids co-rotating with the
menber. The chanbers coul d be surrounding the nmenber's circunferenti al

edge, or the chanbers could be bel ow the nenber's circunferential edge, or
t he chanbers could be over the nenber's circunferential edge, or the
chanmbers could be at the nber C|rcunf rept.ial ed The above nentloned
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can be arranged to lead out the fluids fromthe chanbers, into one or nore
outlets ib ratirabrelipasittg chamberst Adenpabing , passageoneulst bemlesedt@reoperbel ow

t he menber, into. one.or nore outlets above the nmenber, hr ou he
s on o e Paringh s LbRs bhEAssAOcR, Ba, BecrTanaoerta Ihd il e
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D-di scs. The menber of the reactor-separator Is rotating around an axis
meki ng t he umoreomrtkets aboe thentiérhbgel of dhceugihtheuixis nagy oxl dowoonqrr i se
one or nore inlets for fluids above the discs, but inlets could also be

bel ow t hd0di $omMhinatipagdhere®epar at or unit conprises one or nore paring
chanbers havi ng paring tubes which

The present invention relates also to a reactor-separator unit comprising
at least one member having a surface, which surface is rotating with the
member, and the member being selected from the group consisting of T-
15 discs, Y-discs, Z-discs, and A-discs. The member of the reactor-separator
is rotating around an axis making the unit operate under centrifugal force.
The unit may also comprise one or more inlets for fluids above the discs,
but inlets could also be below the disc. The reactor-separator unit
comprises one or more paring chambers having paring tubes which
20 paring chambers are co-rotating with the members. The paring tubes
connected to chambers will set the surface of the fluids in the chambers.
The rotating members and the co-rotating chambers are arranged on the
same axis as a centrifugal separator, which could be of any type and be
arranged above, below or around the rotating members and the co-
25 rotating chambers. The rotating member and the co-rotating chamber can
be centred on the same axis as a centrifugal bowl having a stack of
separating discs within a centrifugal rotor. The centrifugal rotor, the stack
of separating discs can be centred below or above the member on the
same axis. The stack of separating discs and centrifugal rotor are co-

30 rotating with the member and the paring chambers. At least one of the



paring chanbers are co-rotating with the nenbers. The paring tubes
connected to chanbers wll set the surface of the fluids in the chanbers.
The r ot atwogomenisrs and the co-rotating &hanbers are arcarsgedoos2she sane
axis as a centrifugal separator, which could be of any type and be arranged
above, below or around the rotating nenbers and the corotating chanbers.
The rotating nmenber and the co-rotating chanber can be centred on the sane
axis as a centrifugal bow having a stack of separating discs within a
centrifugal m&nd tubes eeparintugassagescantbe conaected bedwaeat ahlgast o can
be centred bel.ow or above the nenbe n the same axis. The stack of

separat | ng driieananBEnchaTRSE T FCFaETiaRato G oA eha: e e thend

t he paring CQ%ﬁﬁﬁ( Eﬂ%@&*eaSt one of theparing tubes or paring passages can
be connected between at 1east one of the paring chanbers and the
centrifugal rotor leading fluids into the centrifugal rotor. The present

I nvention relates further to an extractor unit conprising at |east one

menber ha¥i nghe puesericjnuarntom selates duitber doaai rextvacthr tunit conmnisingnat t he

menber being selected fromthe group consisting of Tdiscs, Y-discs,
Z-di scs, and 9% 9BS. mﬁ'i@g]%w'?@é/ NG Sk %r"&'&'%@r sydapgt igt m{agagowﬁh the
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liquids, are arranged that the flows are co-current of counter-current

t hrough t he watdtingAaceumd idrugxis nulongnthe bax eoperass turidargedntoifwgalaiodce.
stack of separating discs on the sanme axis as the rotating nmenber and

co-rotatilfg dinBEiractorHenit epMIISaFaPNe ArdNoRPAING eltambens haying ipaging
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fluids and gas, or liquids, are arranged that the flows are co-current of
counter-current through the unit. A centrifugal rotor may have a
centrifugal bowl and a stack of separating discs on the same axis as the

15 rotating member and co-rotating chambers. The centrifugal rotor may
surround the rotating member, be on top of the rotating member or below.
The separating discs could thus surround the rotating member and the
co-rotating chamber, or the separating discs could be below or above the
rotating member. A paring tube or a paring disc could transfer fluids into
20 the centrifugal bowl from the rotating member having the co-rotating

chamber.

The above mentioned units may have a plate or a shroud centred on the
axis of the member attached to cover the surface of the member or
25 attached coextensive to the surface of the member leaving a gap
between the plate or the shroud and the rotating member. The plate or
the shroud could be stationary or could be rotating with a different
number of revolutions than the rotating member, and the plate or shroud
could be co-rotating with the rotating member or be counter-rotating with

30 the rotating member. The shroud or plate could be heat exchanged by



co-rotating chanber, or the separating discs could be bel ow or above the
rotating nenber. A paring tube or a paring disc could transfer fluids into
t he cent rwbegaliobsad fromthe rotating nmerber havi ng thecrsEL@basizeg
chanber. The above nentioned units may have a plate or a shroud centred on
the axis of the nmenber attached to cover the surface of the nmenber or
attached coextensive to the surface of the nenber |eaving a gap between the
plate or the shroud and the rotating nenber. The plate or the shroud could
be stationaryeat exehanyegr ﬂu&s n waﬂngadt:ﬁcr s@u@ﬁtbawmar@mg eﬂﬁ@l fluidsns
than the rotatin 6‘0 " tE gate& ud coul d bec a{]ln wth
the rotati ng ¢ oy % B A¥SaPf be Opﬁéyr@%ﬁlq{g Haro
shroud or pl u b C n
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di sc could be dischargin roug he ou e~axls o

stationary p|cﬁ.ththugH’lﬂ1§batlepmﬁﬂ])e skicoud, or a punp coul d be connect ed to
the inlet for punping the fluids out through the outlet in the axis. The

above nenbioned rotating nmenbers, i.e. the discs, of the invention could be
covered by a u5|n and .t he ou5|n coul be proyided with inlets and
outlets for fl %menimq etatp umﬁ“ UGS gtigeeglsqa Lﬁr}d hseeHW&thqrbl es
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At | east one surface of the nenbers or at |east a part of surface of

the nenbers qartilespetesdrite housitg coutt bledséal ecotn ednizalnra @asenusnoTelia.
catalyst. In_the follow ng the present invention will be described with the
aid of 10 The units could also be hermetically sealed. Gas tight gaskets could seal

the parts and the rotating axis at the transition places between the

different parts.

At least one surface of the members or at least a part of the surface of
15 the members of the present invention could be coated with one or more
catalyst.

In the following the present invention will be described with the aid of
figures. Figures 1 to 15 are only examples of the inventions explaining the

20 invention and are not intended to limit the scope of invention.

Brief Description of the Figures

Figure 1 shows a spinning module according to the invention.
Figure 2 shows a T-disc according to the invention.
25 Figure 3 shows a T-disc with a stator according to the invention
Figure 4 shows an inlet to a T-disc having channels according to the
invention.
Figure 5 shows another view of the T-disc having channels.
Figure 6 shows yet another view of the T-disc having channels.

30 Figure 7 shows a membrane or filter unit according to the invention.



figures. Figures 1 to 15 are only exanples of the inventions explaining the
I nvention and are not intended to limt the scope of invention. Brief

Descri pt iwo 20fo/mls7Fi gures Figure 1 shows1@ Spi nni ng noegirsEamoosaisng t o
the invention. Figure 2 shows a T-disc according to the invention. Figure 3
shows a T-disc with a stator according to the invention Figure 4 shows an
inlet to a T-disc having channels according to the invention. Figure 5
shows anot her_view of the T-di sc having channels. Figure 6 shows

anot her vi ewFdgureh8 T-shioyes BadidigC avithiRa senfrifygakseparias a@C@édmgat@etf@r
filter unit accordi ng. to the invention. Figure 8 shows a D-disc within a
centrifugal separator \é%tl'qp I'ng to the invention. Figure 9 shows anot her
D-disc within tri [

shows a D-di scéwcrif ac%% négpzé '?%gélﬁﬁ\%lmlﬂoﬁn%eb%mgal f%b%%ﬂ\?g%é; dr@

unit according to the tpnMentvemtioni gure 12 shows another hernetic unlt
according to the invention. Figure 13 shows a Z-disc according to the

i nventi onb FiFggure 1@ ﬁlimm a Mdise undanodding toothehiavientionti on. Fi gure 15
shows det ai | %dgdrawl ng , of Fhal‘l n tub | ocated under, a Tdi sc according to

the inventi om 9%& A tar%;o i89rtedthe ig¥eBtianshows a

mul tifunctio t fferent
si zes, be foﬁéygi?e%hawggogf rﬂ)%éﬁ?%ﬁglt e{becdfﬁfnﬁgz@ q?]freé Bgéﬁgghave units
1 selected frm u#é“IBS k8 Z-efis heCorthiy ¢6 the inventidie di scs, of the
I nvention, stalic separators, high sped separators or
Figure 14 shows a Y-disc according to the invention.
10 Figure 15 shows detailed drawing of a paring tube located under a T-

disc according to the invention.

Detailed Description of the Figures

Figure 1 shows a multifunctional module having four units 1, the units can
15 have different sizes, be for different types of operations etc. A module
could have units 1 selected from units having rotating members, i.e. the
discs, of the invention, static separators, high sped separators or
decanter centrifuges. In Figure 1 the units are under a hood 2 on a
foundation 3. A feed 4 into the module and a product line 5 out of the
20 module are shown in the figure illustrating that the process module is
continuous. How the units are configured in the modules depends on
space, type of operations and sequence of operations, the units could be
connected in series and thus the units may put in a row or the units could
be placed in a square which is shown in the figure. A combination of units
25 connected in series and parallel to each other is one alternative to the
module shown in Figure 1, another could be that all units are connected
parallel. All units in @ module could be “spinning” or have parts which

rotate around an axis, or some of the units may be stationary units.



decanter centrifuges. In Figure 1 the units are under a hood 2 on a
foundation 3 . Afeed 4 into the nodule and a product line 5 out of the
nodul e arwobom44sn the figure iIIustratiﬁb t hat the precess2o0masize i s
continuous. How the units are configured in the nodul es depends on space,
type of operations and sequence of operations, the units could be connected
in series and thus the units may put in a row or the units could be pl aced
in a square which is shown in the figure. A conbination of units connected
in series andrigafeald shows bvereqitipaents ageordineitadhevievestioRe inddguee 2hown
in Figure 1, ,another could be that all.unit r.e ,conpnected parallel. I

uni 182 n o moa0 desenapEndemeRtare BllSeled 158 fiiienonBroA SELSHE an
axis, or so t ht t at i |

caui print o aQiangiags (N £ ETH o BRPrBRERY W diflelgri tified of ffipirithts,

arrangenent s byt BhlduB treptesentralsdewio diffeeetintfecehintatshofsicdetatst nRichxivil 6 A
+ B. A and B represent two different types of equi pnents, but A and B

r epr esent 5al geactwwith féachentheeeand nfarns afpnodact a6t Onhthuh A sider edicthewi t h
each other and form roduct, C On the A side of th uj prent st.atqr 7
o arranged SOMVEMENT ABEIOR 7 ISrEARaes AhRVerad Sisk Bacuatar Ak T liat
gap i s nade t 7.a T-di L] i o) for, tg ons.
08, 1% mde BELVBRAGRE Bat el 18 Bk YRrhBERL SIAbE S Plyte s
motion for bghiftateadenh I6r l?ééé@@rﬁ‘s.dFlfuﬁd”rﬁGﬁoﬁQﬁégf&“b? statdhe amd |lisé @eds.
On the B side of the equipnment there is no stator |eaving the reaction

sur f ace open.careddsilitdfter batteanflisdAnmeotobrB far ebétéretreatctiohebebneer differeet

T-disc 8 but reactants could also be let in wthin a part of radial
di st ance1(‘)r orfoNpRORRMS i, theraletdgetdanfn theyB side ofthe: equigment thegeisng a

o L et e el i o CRRES i B BT YELRRIE A LARPRSSY
material. ThengYzpehe YertRY 8 Hid T8ist® BiSfeactants could also be let in within
a part of radial distance from the centre, the reactants start to react and
mix and form a film or layer on the disc surface. Reactants and products
15 are transported by centrifugal force to the edge of the disc where a
chamber 9 collects the material. The number of revolutions the disc
rotates with depends on different properties such as viscosity of reaction
mixture, reaction time etc. Chamber 9 is co-rotating with T-disc 8. In
Figure 2 the disc is represented by a disc attached to a shaft 10, but
20 according to the invention it is also included that disc 8 is not attached to
a shaft instead the disc is mounted on chamber 9 which chamber is
connected to the driving force of the motor according to this alternative,
this alternative is not shown in the figure. A paring tube 11 is connected
from below the disc to chamber 9 for transportation of product mixture C
25 out from chamber 9. According to this placement of paring tube 11 it is
possible to transport C by gravity from chamber 9. The dynamic pressure

forces the fluids out of the chamber.

Figure 3 shows a unit having a T-disc with a co-rotating chamber for

30 products. The process mixture is transported by paring disc 12 from the



rotates with depends on different properties such as viscosity of reaction
m xture, reaction time etc. Chanber 9 is co-rotating wwth T-disc 8 . In

Fi gure 2 wbeodi®e4svs represented by a di s¢Zattached to acsisabdiob8H250 but
according to the invention it is also included that disc 8 is not attached
to a shaft instead the disc is nounted on chanber 9 which chanber is
connected to the driving force of the notor according to this alternative,
this alternative is not shown in the figure. A paring tube 11 is connected
from bel ow t I6©- mt@tmg@hﬁﬁﬁh@@acgowcbmgttegh@akematw of ther weation, angr @ec

possi bl o o BaHERB XAy SIRNiRYMPFOaHDMN StatoRRBall iR heRad 14
forces the { Lol Lo B S oAl 15 HINBORIA B! adtdd eighrd 11 oC

with a co-rotatin hanber 1 or products ess mx ure 1S tr nsported

by paring di %(holl\% faleon hbac haatt ab i dicﬂ@ﬂﬁi)eﬂhea@ﬁfsdllﬁgtrbﬁsfé‘lfréd apy eheat i ve
of the invention, and the process mxture is then punped out through stator

shaft 13 5 Aermhanlgrjfwlds theshert exehanger fluids are tramspoutedi ingchbanetfas
coul d be adde Fi gure ho ow he to and f the units i

Cranst orr o o HusHObistaiige: Shath | BsTToh DouoRIEHs oI [ipagss suirace
transported i th . te 6 e to
the process i fSEe aps B SAEUEANG 8RS aRERIANA” ot HARY 16 RERRYG" ot
attached to IplA 1 9Insteald dise 8 RS hfAthtEdI® el éo—"r‘@t#ﬂr@dcﬁé’mtﬂé‘? ACstagdrayi ng
chanber. A stator 7 , which could be paring disc but not necessary, iIs
attached to stlthrcaldflte paringrdiper budnot heasdsaryshswvattachet! x skator refpaft
|ntegrated process channels 17 . Inlets 18 are feeding process fluids into
channel s187 13.n Fi gure 4 a paring tube 19 secures the surface level in a

process fluid path 20 connected to channels 17 . Figure 6 shows outl et
tubes 2 1 | eading out process products

Figure 4, 5 and 6 show a T-disc having integrated process channels 17.
Inlets 18 are feeding process fluids into channels 17. In Figure 4 a paring
tube 19 secures the surface level in a process fluid path 20 connected to
15 channels 17. Figure 6 shows outlet tubes 21 leading out process products
from the co-rotating chambers within the disc, which are not shown in

details in Figure 6.

Figure 7 shows a filter or membrane unit according to the invention.
20 Process fluids are lead into chamber 22 wherein a filter 23 or a
membrane 23 is dividing chamber 22 into two compartments. The
process fluids are separated through the filter or the membrane and both
concentrate and filtrate, or permeate are transported by centrifugal force
to be collected in co-rotating chambers, not shown in details in Figure 7.
25 A paring tube 24 is transferring concentrate from co-rotating chamber
intended for collecting concentrate up through a stator shaft 13. The
filtrate or the permeate is transferred by paring tube 25 up through stator
shaft 13. A paring tube or paring disc will pump both concentrate and
filtrate/permeate through the stator shaft. Paring discs could exchange

30 one or both paring tubes 24 and 25 according to one alterative.



fromthe co-rotating chanbers within the disc, which are not shown in
details in Figure 6 . Figure 7 shows a filter or nenbrane unit according to
the i nverwoanio/iusscess fluids are |ead int® chanber 22 woerseenoasihs ter 23
or a nmenbrane 23 is dividing chanber 22 into two conpartnents. The process
fluids are separated through the filter or the nenbrane and both
concentrate and filtrate, or perneate are transported by centrifugal force
to be collected in co-rotating chanbers, not shown in details in Figure 7 .
A paring tube 24 is transferring concentrate from co-rotating chamber

ptended for ol o640, SOTGERLESLE il s Uil h ) B PO ot T
ool LS - RGN YA ScRRSNRO S boPSSRabel AR SR pray

or both pari fgidsiee cénteed b speedtbdighaft fesdingaptciedis figids BHoea Spd a
D-disc 26 within a centrifugal bow 27 according to the invention. This

al ternati§e ibetweenoltdisn 26 tanak aorator hioekys298 Ther ppocasss Buidsuaos reaeted
centred on a stator shaft feedin rocess fluids intg a s e bet n

D di so 26 and@ F8 6FOSdth MIgUra e TAnSRAEq OB e AHEaped Sliancdd R be
product m xtuyre_i ranspor.t e h face,pf | S : | Lect ed
in a co-rot a&oﬁsbﬁqﬁ{;\n@er&?ﬁ&&m@ﬂ]é sgl_a%@{(?re [ r?iiéft\g%tﬁ s'geﬁgé)?ﬂ@a 1 tﬁ%
centrifugal kewbodimeNY Ahéehttiflggaiiowl DraqUithiond sentrfligak belvl S§RARIKNY
discs 3 1. Separating discs 3 I provide an enhanced surface to the

separ ati ng eaqiisgpanatingliises 3duSeparatingalisss Sdparcatidel aandnhaeceld fSuefamet

fractions of the product mxture are _Eunped out of the centrifugal bow by
one or ndPe parthegsepaing equimenkchBageioductinituieis segarales pRMehe33a

into D-disc 2 hus .l.eadi ng at to,.and fromthe proce tions...ITh

hoat exchang STeTaIR Aot Rt pldh R ol iR e pOiERES U 6PfHe B8RirlGS
bowl by one or more paring discs 32. Heat exchanger fluids are feed from
inlet 33a into A-disc 26 thus leading heat to and from the process
reactions. The heat exchanged fluids are collected in a chamber 34 and

15 transferred out by paring tube 35.

Figure 9 shows an alternative A-disc with an extractor. According to this
alternative can gas be feed trough an inlet or outlet through shaft 33c into
or out from space 36 between A-disc 26 and rotor body 29 and be

20 connected with outlet or inlet 33b and the unit will act as an extractor.

Figure 10 shows a A-disc having a paring tube 37 or a paring disc 37 at
the bottom of the disc transporting process fluids from chamber 38. The
fluids are transported up through the stator shaft 39. As an alternative

25 could a paring disc be transporting fluids from chamber 38 through
rotating shaft 40, not shown in Figure 10. Feed inlets 41 are feeding the
process fluids into the A-disc and the fluids are transferred by centrifugal
force down to chamber 38 where the fluids are collected before further
transportation.

30



transferred out by paring tube 35. Figure 9 shows an alternative D-disc
with an extractor. According to this alternative can gas be feed trough an
i nl et or wotbawiotdsrough shaft 33c into or 1dut from spacec3B8Ebabosrs D- di sc
26 and rotor body 29 and be connected with outlet or inlet 33b and the unit
will act as an extractor. Figure 10 shows a D-disc having a paring tube 37
or a paring disc 37 at the bottomof the disc transporting process fluids
from chanber 38. The fluids are transported up through the stator shaft 39.
As an al t er ndtigyee ddushowspar hegnatie nik having porle-disg ftuifrcarding o dhiser

Feeding the NIEGEBES of| fleurEeBl dRYSBLANSBragss fuids (A TapE bpatRiutty”
by cent i {ugabefipiten R IPrbaBEce JRANELE OIS IE FIAECERS
r ation. Fl gure Shows a

before furthe ransport a hermetic uni avi ng

T-disc 44. Acufrsé paniged diowvry fioph ee Gurfdee of FsiBt 44 Hadighnralatieg shaft
fluids are feed up through rotation shaft 43 to the above surface of the
stator 425 THS froot&ss chiamber. ieat excipangefldidsnarfe alaa transpoftadeupfand

T- di 44 th h ' haft 43 f he ch . He fluid
are also tr R tOPUE ENATARVENaTE AcLGR Hetdl AOHeENarANG Forr-As 44 A
t f t -di : ' ' the T-di. th
st WeAamd: € seatfte ACHSIRC.M80! IrRCehiRhode REb i tieH {1
Accor di ng to Rigiife 3DIEHARS ialso HReRMBRESEdIdULAR. AbBofdiRg ththRydheritRle 46

i n housing 45. " The process fluids are let out through outlet 47 in the

housi ng. A hdhée prockssdhridd &aresfesehthredigbniniéte46anabhouginghdbt The peatess
exchange the heat exchanging fluids internall }/1 to.and fromthe T-disc.

g [ :
Fi gure 130shdw$d%aze detseUhirpHghtawlatdtl ivthahossingacd hepd axchanges dshisat ed
by a plurali tc%n?ﬁed”ghltﬁeﬁo%at?nngd sﬁ%ft t\c/)\bt%(lagt gxc]haanngde ltshze Pt %%ﬂatna?ng fluids

internally to and from the T-disc.

Figure 13 shows a Z-disc having two horizontal surfaces 49 and 50
15  separated by a plurality of walls 51 and 52. Walls 51 and 52 surround the
axis of rotation and divergently extend from one horizontal surface

towards the opposite horizontal surface.

Figure 14 shows a Y-disc 53 according to the invention. Process fluids
20 are feed through inlet 54 from above the Y-disc. The process fluids are let
out at the bottom surface of the Y-disc. By centrifugal force are the fluids
forced up on the surface of the y-disc and collected in chamber 55. A
paring disc 56 or a paring tube 56 is transferring the fluids from chamber
55. The Y-disc is cold or heated by heat exchanger fluids, which are let in

25 and out through shaft 57 into a space 58 between the Y-disc and rotor 59.

Figure 15 shows a more detailed figure of an unit having a paring tube 60
located under a T-disc 61 for transportation of fluids out from a paring
chamber 62, there may be more than one paring tube 60 located under

30 the disc. In this figure it is shown how paring tube 60 sets fluids surface



axis of rotation and divergently extend fromone horizontal surface towards
t he opposite horizontal surface. Figure 14 shows a Y-disc 53 according to

t he i nvenwoDanio/is43cess fluids are feed thﬂ%ugh i nl et 54pCroEe@bosesi he
Y-disc. The process fluids are let out at the bottom surface of the Y-disc.
By centrifugal force are the fluids forced up on the surface of the y-disc
and collected in chanber 55. A paring disc 56 or a paring tube 56 is
transferring the fluids fromchanber 55. The Y-disc is cold or heated b
heat exchang®3 onwa gsedelgiraninad devel dependindoon tharrasiior ipdfasw tuhe 6@y

Fgure of an AEMSEA Gy & 1 YT doeidecd | bedaanast aroformady % the

: Cati o ! _ \ |

than one. par o e it B tnar el PAENTSe 028 Bittred RFISCRBOA IS,
how paring t e 6P meiesbbltyieh: A wtaterEH attardpiEtetissnaltmiatioeels grreiedi ng

on the position of paring tube 60 in chanber 62." In this figure T-disc 6 1
i s mount e@ omverrbidisc bddgasing shgapiglifer fibwes which ftids arer feed dravgly 62

is attached to rotor hod 4 b ne or nore bolts 65. A stator 66 :
hocor dh gt o TRt S8 tiensiatoe Shal fodesdnovier Snothes AlisTnaligay nab SAOWALING 7
for fluids, | faleui | £ LAt £y Sh .
Accordi ng to\iﬁg@{%gp ’ éﬁ%eﬁ%i#%@g 41%[' é@%@%ﬁﬁ: ﬁaaﬁ@%}@eféﬁﬁrﬁ@ﬁ@%}uﬁa&%r
be redundant deeavidHtdrh@ol@im | ddrl Bod ABEORTIRG ORFTANBHEr BRIt eC ONEl
69. According to another alternative, not showmm in Figure 15 , can stator
66 be a pari sipotvrsm Fogure HEn camystpéoi 6§ heilepainaisedbutidren inmay paging

applications, but not necessary. In case of a paring disc then T-disc 6 1
i s mount 8@ i AUBa&ED keyedwadaphiseme 2pplicatiessebutrnat secessaryndn a@sepat i ng

O oot e ahRa A AR R bt 88, A P B BB
inlets 70a and,\ eyt -8ist 69%i®th&$ring disc. According to this alternative will the
fluids from chamber 62 be pumped up through housing cover 69 by the

paring disc. Figure 15 shows inlets 70a and outlets 70b for heat

15  exchanger fluids, which are arranged in rotating shaft 71 letting the heat
exchanger fluids be pumped to channels 72 under T-disc 61 to heat or to

cool the disc. The shape of the disc according to the alternative, which is

shown in Figure 15, is T-disc 61 in form of a plate mounted on a rotor

body 64, but according to other alternatives may the shape of the disc be

20 a T-disc, Y-disc, Z-disc, or a A-disc. The shape of the disc is dependent

on the purpose of the unit and Figure 15 shows a T-disc but the invention

is not limited to this version. When a T-disc, Y-disc, Z-disc, or a A-disc is

used, all of these types of the discs are mounted on rotor body 64 and not

on a rotating shaft, of course can the discs be mounted on a rotating shaft

25 but not according to the alternatives of Figure 15. Therefore, the Y-disc

will be a cone shaped bowl with the smaller end in downward direction,

the A-disc will also have a cone shape but in this alternative is the smaller

end in the upward direction. The Z-disc could be turned both ways since

there is symmetry in the disc. Paring chamber 62 is mounted together

30 with the selected disc on rotor body 64 covering the disc and the rotor



exchanger fluids, which are arranged in rotating shaft 7 1 letting the heat
exchanger fluids be punped to channels 72 under T-disc 6 1 to heat or to
cool the wo=010/ibhs7shape of the disc accof @i ng to the alptersEaiiwes2sonhi ch is
shown in Figure 15, is T-disc 6 1 in formof a plate nounted on a rotor
body 64, but according to other alternatives may the shape of the disc be a
T-disc, Y-disc, Z-disc, or a D-disc. The shape of the disc is dependent on
t he purpose of the unit and Figure 15 shows a T-disc but the invention is
not limted t®dyhiascoedigoto these altermatives Yofdike,inzeatien, Rependingi €0 i s

d, all of th : f,the di d b 64 and
on ' rotat i ndVARBISEAS s BBNBa-CRAELA G2 'R er TR eRt Siees b8 25 Gha 1
but t j t [ Fd: =
il 1 be & cotd ety digcBrdtdet b, ok ot on Ll Farbitng PP oo Rg

D-disc will 3db&d ihrRts endionenghapendrd faed Diitletsll nemeasfi thesesatehshewil irer
end in the upward direction. The Z-disc could be turned both ways since

there i s Symheguse i1d texeept sleedrinleh & Ivahishr isc Dnies attennative .t dgeanetheviet h
the selected disc on rotor body. 64 coverjing the disc apd the rotorbody
accordi ng to eERAIE ¢ a??@'és'rb?F'gHEei efd o @H@ﬂlﬂﬂgrﬁﬁrmﬂawﬁgdiasc

is used pari ] h iffe j e vVer

di sc and rot n&ﬂﬁ@%?%%lﬂga%oggc%éfgggﬁté@@ g%é‘%otl)g%&gt%%egﬁ ﬁ%ﬁl g&éﬁ
and/ or one oraras fiped e lid p Sharbese6ar T avhtiifudalorser Linay
except feed inlet 68 which is one alternative. As anothere alternative,” not
seen in Fi guseirdidund dhe distenor ideugai topt of thavidigr aorcbslowf thgaldibowThend a
stack of separating discs be centred on the sanme axis as the disc and

pari ng ch@nb&eperatingdisenteouldghus suaoungy thedistinar tthe seraratielg Biscesn

the disc. or CHS b helti aPol8 bt aToB Baribd sPeb Dy 81 Sl
paring tube @raixfeAANEsYinE AR Centrifugal bowl from chamber 62 when the
centrifugal bowl is below disc 61. When the centrifugal bowl is above disc
61 then a paring disc could pump fluids from paring chamber 62 into the
15  centrifugal bowl. According to the alternatives of the invention presented
in Figure 15 the selection of disc 61 is flexible allowing the unit to be put
together depending on the purpose of the unit. The unit is thus very

flexible and adaptable.

20



transfer fluids into the centrifugal bowl from chanber 62 when the
centrifugal bowl is below disc 6 1. Wien the centrifugal bowl is above disc
6 1 then woparwrgsdi sc coul d punp fl uids ﬁ?on1paring chacatrsE2@8/05050 t he
centrifugal bow . According to the alternatives of the invention presented
in Figure 15 the selection of disc 6 1 is flexible allowng the unit to be
put together depending on the purpose of the unit. The unit is thus very
flexi ble and adaptable.Clains 1. A nmultifunctional nodule conprising at

| east one unit, at |east one inlet, and at |east one outlet, wherein the at
| east one unit is selected fromthe gro;g.consisting of reactor units,
filter units, menbrane units, reactorsej r units, extraction units, and

m xer units, 1?“%%8&&?%@&?5! Wo‘ulé”c&rﬁﬁrig[ﬁb”%t%?gf“oh% []fh“t 3k |kgapton@ne
menber havi ng ‘an operating surface, on I ch~operating surfate operations
take place, wle¢hama b esadtonebatlietlaviaemindnhemtdsast ofd initris gl ecteldaider s
are co-rotating with the rotating nenber and fluids fromthe nenber's

oper at i ng5suthagroapecandisténg of reactonainitise filker woits, ovembrane ngitshegacios-
and the units of the nodul e are connected paralle)] or in series of bath to

each ot her. SEP3RATQNUNIE,FLTEAGHAN YrHR AN hEUXPLHRES 3¢ MAIGFEN SRRBAEITIN he

nodul e al so .ses el LtS S f e D _consLsking
of static sesds ArBpBon e bakiaiedt TesEhEE naVE Alivodt Rliflscstitace
contactors, @ranihichabp@ratife tSurfites | dpERitiond Yaké Splatk, aNMickOFRERMDErOMS
thereof, and the units being connected to the units parallel, or in series,
or both, in trotatmg ardwmdtaroaxis, rulcr. mdre chambers anetéeanatiatingdwith the
accordin? toclaiml or 2, wherein the nenber is a disc which is selected
from t he1@r ouptadiigsinmemigroand- fiuisiss from dihec snemb@rse opesain®- sdaee are

wherein the %%‘ﬁ{a%%eidﬁ'% ?H(rafc?r(l:ee oirsmiorr‘ ec%r-%t%ﬂng chambers, and the units of the

module are connected parallel or in series or both to each other.

2. A multifunctional module according to claim 1, wherein the module
15 also comprises one or more units selected from the group consisting of
static separators, high speed separators, decanter centrifuges,
contactors, clarification units, purification units, or any combinations
thereof, and the units being connected to the units parallel, or in series, or
both, in the multifunctional module.
20
3. A multifunctional module according to claim 1 or 2, wherein the
member is a disc which is selected from the group consisting of T-discs,
Y-discs, Z-discs, and A-discs, wherein the operating surface is integrated
with the disc that the surface is above or below the T-disc, the Y-disc, the
25 Z-disc, or the A-disc, or the operating surface is within the disc in form of

one or more channels.

4. A multifunctional module according to claim 1, 2 or 3, wherein the one
or more chambers are paring chambers having one or more paring

30 devices, and the paring chambers are surrounding the member’s



with the disc that the surface is above or below the T-disc, the Y-disc,
the Z-disc, or the D-disc, or the operatlng surface is within the disc in
form of owe 2oro/messe channels. 4 . A multif@nctional nodeice/sacoonsizeg t o
claiml1, 2 or 3, wherein the one or nore chanbers are paring chanbers
havi ng one or nore paring devices, and the paring chanbers are surroundi ng
t he nmenber’ scircunferential edge, or the paring chanbers are bel ow t he
disc's circunferential edge, or the paring chanbers are over the disc's

ci rcunf er ent |CzbﬂCU€thf@éen’fdﬂ| @6lgepaoF nthe hpamieg schambarst gee dbstow the disc’s
circunferenti al A reactor, unit or a nerr uni.t co

Conet Tore o SonBIBRN T g o oy Pacl (BBerS hale  OUB Rl dRE s
the group consicsiimfefia®ass, r IReS o SasamBRls Delbses, () dydese s

rotating aroun an axi react or un m xXer unrt conprises al so
one or nore igicehsfetentidll adgts, above t he operatr ng surface of the disc at
the centre of the disc at the axis or within a radial distance fromthe
centre ofdthe disc, that the fluids are m xed, or reacted or transported,

or conbi nati s thereof centrrfu force onth eratrn surface to
Phe b Luat ol A HSaor itk S AuMixale Unity ATBPFSTGh AL IS AS 0% e avits e

or nore cha t f rating
surface ar e”%ﬁq?s@ﬁé%ﬁﬁ##%ﬁ% s BRI Selectell om BRI FoiSisfnd e &
chambers are g, 01"-‘&%('5%9 2hgsel sand &Ufs‘é‘é”fs%r(?@‘ié@h RSt@ENgCAroumRl SAEMST S
are below the disc's circunferential edge, or the chanbers are over the

di sc' s circurtherreactal ueailger, the mixer amahisenyprises atsa loaedoschere inlets for
circunferenti al A reactor unit or a mixer unit conprisin

| east on@Odi §wl¢a@%@geghh'eogee@atmgsgtfaf:acc@‘ thendisgi %tcth@ecra@treecpfetheealspr@trn
the group co ﬁesamsgorownh A tadial distance from the centre of the disc, that the
fluids are mixed, or reacted or transported, or combinations thereof by
centrifugal force on the operating surface to the circumferential edge of
the disc, wherein the unit also comprises one or more chambers co-
15 rotating with the disc, fluids from the disc’'s operating surface are
collected in the one or more co-rotating chambers, and said chambers
are surrounding the disc’s circumferential edge, or the chambers are
below the disc’s circumferential edge, or the chambers are over the disc’s
circumferential edge, or the chambers are at the disc’s circumferential
20 edge.

6. A reactor unit or a mixer unit comprising at least one disc having an
operating surface, the disc being selected from the group consisting of T-
discs, Y-discs, Z-discs, and A-discs, said disc is rotating around an axis,
25 and wherein the reactor unit or the mixer unit also comprises one or more
inlets for fluids at the centre of the disc at the axis, and said operating
surface of the disc is channels within the disc going from the centre to the
circumference in radial direction leading the incoming fluids to the
circumferential edge, and wherein the unit also comprises one or more

30 chambers co-rotating with the disc, fluids from the disc’'s operating



Y-di scs, Z-discs, and D-discs, said disc is rotating around an axis, and
wherein the reactor unit or the mxer unit_al so conprises one or nore
inlets fowofbuimsssat the centre of the di 8 at the axi S pcarsg2@aiosh2sper at i ng
surface of the disc is channels within the disc going fromthe centre to
the circunference in radial direction |leading the incomng fluids to the
circunferential edge, and wherein the unit also conprises one or nore
chanbers co-rotating with the disc, fluids fromthe disc's operatingsurface

are col | ect e@uUriacen@reneolectesr in dher ong iafigmarenserotating omaMbeRs ogédor
nore channel s rra%}lirgomruni cate wi,th eei

h oth dt b
Surrounding ST ONE O MgFe GhANNE Ay cCOBMINEARn Wilkecach, efhst) and ne
sur roundi o o _ achy
T e unt or ot The" Efibitlers e ARG dis@ReRUTIERNH Kdde. or the

edge. 7 . A fohangberghate beloww e alisc’grditcupafarentiangdge, bedss chamistrscare
havi ng an operating surface, and the disc being selected fromthe group
consi sting ofoverdhecdiscks dircomferentialcedgandrhei sbambeasdangi at the discast i ng
around an axi s, wherein the operating surface of the disc is at |east two
conpar t ment s Gickeseniale rane or a filter or both, the filter unit or
the nmenbrane unit conprises one or nore inlets for fluids above the disc
surface at the centre of the disc at the axis or within the radial distance

fromthe centzen fiRgf ubflér Rerhbfarié WntScaiprigfd at 18a9UsRe tdisc Havirkg o#f

goi ng through the nenbrane and being transported by radial force to tThe

ci rcunf er ent ioeratigg, surfeceyrand #he disoeing selesteddromotihes gheuth @osisisiing
fluids co-rotating with the disc, fluids fromthe disc's operating surface
are col | 88t e®fiTrdises, ofrélighs, ordises - A-Oifgse IF@ib &lisC isfatating arelédd are

Surrounding L\ Bei B G IbNG) SERe e BB HEEDIES A A e
compartments divided by a membrane or a filter or both, the filter unit or
the membrane unit comprises one or more inlets for fluids above the disc
surface at the centre of the disc at the axis or within the radial distance

15  from the centre, that part of the fluids are going through the filter or going
through the membrane and being transported by radial force to the
circumferential edge, the unit also comprises one or more chambers for
fluids co-rotating with the disc, fluids from the disc’s operating surface are
collected in the one or more co-rotating chambers, and the chambers are

20 surrounding the disc’s circumferential edge, or the chambers are below
the disc’s circumferential edge, or the chambers are over the disc’'s
circumferential edge, or the chambers are at the disc’s circumferential
edge.

25 8. A reactor-separator unit comprising at least one disc having an
operating surface, and the disc being selected from the group consisting
of T-discs, Y-discs, Z-discs, and A-discs, the disc is rotating around an
axis, wherein the reactor-separator unit also comprises one or more inlets
for fluids above operating surface of the discs, the unit also comprises

30 one or more paring chambers co-rotating with the disc, fluids from the



circunferential edge, or the chanbers are at the disc's circunferenti al
edge. 8 . A reactor-separator unit conprising at | east one disc having an
oper at i ngveunfoawess7and t he di sc bei ng sel &8t ed from t he pgroEpPI10OFHREGE | Ng Of
T-di scs, Y-discs, Z-discs, and D-discs, the disc is rotating around an
axis, wherein the reactor-separator unit also conprises one or nore inlets
for fluids above operating surface of the discs, the unit al so conprises
one or nore paring chanbers co-rotating with the disc, fluids from

t hedi sc' s opdlisg s ngpeiating: susiase: @reeeelected imdhenener ononere o«co-votatingg

Cubes connat BaiRSn e, TRacaeOf HeS1e RRHE o PHIDSSa AGnanaNBere Mafky
th tor- t [ | ' t [ ;
wihina centrisaroest Pl T HRE SR oo thel WS HRME' Bhling

whi ch stack ehaselip@rsat angd the asatsr-separdtbt it raiser contprives ¢f ajthok of th
the disc and the paring chanbers, wherein at |east one of the paring tubes

are connedt edeparakeg discd wibin aneertfifugal nodon belovhimdisc hadinghine same
centrifugal rotor.

. JAn extractor unit conprising at |east,  one djsc
havi ng an opédg ?ﬁgt%%#'ﬁﬁc@/, '%étf%ﬁstf%Pﬁga is a@@cﬁﬁ@ﬂ@‘&fﬁdﬁtﬁ’r are
consi sting of, T-(d] waipdi . Z=di , ' i i .S ratatd ng
around an ax|C§)'rcah@§élv¥|'ﬁ?h@gzjﬁ%gﬂbéﬁam%ghﬁog%r%@geghéF@@%ﬁgﬁ§ 61’
inlets for flHedsaRRgbRIBEs idtes cehnklted! isetweer it Idust! bAEddf fth@Wparing
co-current or countefr-current through the extractor unit, the different
feeds of fl uictenabersnanedhe ecentrfagaédotor. t ransported, or conbinations

t her eof bé radial force on the operating surface of the disc and
transporf@d to the circunferential edge of the disc, and wherein the unit

2l S0 ComPrl sep 9% SheABRE GHPIRRLTdiD M ek 6R6"GLB REGNY bR SPGalie
surface, the disc being selected from the group consisting of T-discs, Y-
discs, Z-discs, and A-discs, said disc is rotating around an axis, wherein
the extractor unit also comprises one or more inlets for fluids on both

15 sides of the disc making the fluids flow co-current or counter-current
through the extractor unit, the different feeds of fluids are mixed, or
reacted or transported, or combinations thereof by radial force on the
operating surface of the disc and transported to the circumferential edge
of the disc, and wherein the unit also comprises one or more chambers

20 for fluids co-rotating with the disc, fluids from the disc’s operating surface
are collected in the one or more co-rotating chambers, and the chambers
are surrounding the disc’s circumferential edge, or the chambers are
below the disc’s circumferential edge, or the chambers are over the disc’s
circumferential edge, or the chambers are at the disc’s circumferential

25 edge.

10. A unit according to any one of claims 5 to 9, wherein the chambers
for fluids are paring chambers having one or more paring devices
arranged to set fluids surfaces on pre-determined levels in the one or

30 more the paring chambers, and the paring devices being arranged to lead



are collected in the one or nore co-rotating chanbers, and the chanbers are
surrounding the disc's circunferenti al 2e or the chanbers are bel ow the
di sc' s ciwounfeenessyi al edge, or the chanbéts are over treTHES@0H30250
circunferential edge, or the chanbers are at the disc's circunferenti al
edge. 10 . A unit according to any one of clains 5 to 9 , wherein the
chanbers for fluids are paring chanbers having one or nore paring devices
arranged to set fluids surfaces on pre-deternmned |evels in the one or nore
the paring cloatbthes fluide fram phaei elgaanbarsedntoeiong orr mj@doutiet%amotadlahe

0 one or nore outl et rection from

fl ds f
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a shroud centgopabipatibRe thsreofof the di sc attached to cover the operating
surface of the disc or attached to coextensive with the operating surface
of the diSc leaving a gap between the stationary plate or the stationary

shroud and the di sc,. wherej.n the plate or s ro statlo ry attached or
oot At ndlor AL BEEORIRa P rsaOf Rlaie atadOuiereny pr BBl AL

i sos are i v ks PgheRee8d B8 e Glfiefetit, HBFE *%%ﬁt%&é%‘iiﬁta‘&?h%‘“g

stationary phRéglige orhfttadid & ebBxEEHHE with tie Bipep allﬁ% GRRRRE! Gﬂtﬁé)dtéAte

inlet for pushing the fluids out through the outl et he axis .

uni t accor di hgavingaaygameediveehahesstationaty plateher ¢he statonarys shrowhamaer s
for heat exchanging fluids are integrated with the discs or bel ow the

di scs, \Aﬂtpchth@a‘ﬂlséxd/hﬁ@t@"ﬁlgthﬂ plate” gf styorpeis statiemayonttegbed or is co-

rotating or counter-rotating with the disc with a different number of

revulsions.

12. A unit according to claim 11, wherein one or more paring discs are
15  transporting the fluids through the outlet in the axis of the stationary plate
or the stationary shroud, or a pump is connected to the inlet for pushing

the fluids out through the outlet in the axis.

13. A unit according to any one of claims 5 to 12, wherein channels or
20 chambers for heat exchanging fluids are integrated with the discs or
below the discs, which heat exchanging fluids are pumped from below the

discs at or within the axis providing heat transfer to and from the discs.

14. A unit according to claim 13, wherein the heat exchanger fluids being

25 lead through a heat exchanger centred on the axis below the disc.

15. A unit according to any one of claims 5 to 14, wherein the unit also
comprises pumps for heat exchanger fluids, and for fluids from the
chambers.

30



discs at or within the axis providing heat transfer to and fromthe discs.
14. A unit according to claim13 , wherein the heat exchanger fl uids being
| ead t hr owghomy/foest exchanger centred on £8e axis bel owpChsE19050236 . A
unit according to any one of clainms 5 to 14, wherein the unit also
conprises punps for heat exchanger fluids, and for fluids fromthe
chanbers.16 . A unit according to any one of clains 5 to 15, wherein the
disc is covered by a housing, and the housing is provided with inlets and
outlets for flfu di,umfuaﬁcgr Ing doi any lan&iof dainks Jiged, whareinsthe gisa iscl es

etc. 17 . A unit according to claim1l wherein the unif .is hernetically
ceai ed. 18" CRVERS LA KRS 3RS SRS if mratice Bith infotd i piigts

| east a part t: I G i ace, I G Ak i a
catal yst. 19 fB'f ﬂ\u%‘rg ogggéaéoﬁ%g;wa{?lg’n%&g ﬁﬁ???fﬁﬁ'giﬁﬁgﬁhﬁgﬁ%ﬂ ‘accordi ng
to anyone of clains 1 to 4 , wherein fluids being m xed, reacted or both in
a reactor unit or mxer unit according to claim5 or 6 , then the product
f1 ui ds bebng 17 aAgput aedotgdingtto Ickaim 16nwhereimthedenit ée hermetically sesiedne
paring chanber into a filter unit or a nmenbrane unit according to claim38
or into a reactor-separator unit according to claim9 , or are the product

menbrane. uni (0 SounEeBBrBENe dhy O, FLaBRRRRNTd aNiciei 5t Pt bRl oi

claims 1 to 4fthéYptafdyFurkite of theh8iscidlcdated with a catalyst.

10 19. A process for operating a multifunctional module according to anyone
of claims 1 to 4, wherein fluids being mixed, reacted or both in a reactor
unit or mixer unit according to claim 5 or 6, then the product fluids being
transported by at least one paring device from at least one paring
chamber into a filter unit or a membrane unit according to claim 8 or into

15  a reactor-separator unit according to claim 9, or are the product fluids
transported into a combinations of separator units, filter units or

membrane units.

20. Use of a multifunctional module according to anyone of claims 1 to 4,

20 for productions of chemicals.



