;?2@3e=7?, }=<zz{| 2| p| 6] T, } (+LeA34 425-US - 1 5 Method of | oadi ng noist,
sticky bulk material into a fluid pervious container The invention rel ates
,to a nethod of |oading noist, sticky or statically charged bulk naterial,
in particul ai é;&%ﬁ& material, into fluid pervious containers. Background
of the inven publ i shed specifitations DE 197 OL 045 Al and EP 0
.640 385 Al (— US 5 536, 699) d| scl ose cat aI yst packagl ng V\/m ch |s pI’OVI ded
wi th cl osabl &édthoe pad ) abullkymnaterial dnto al flwid "

bul k materi al and whi ch are reusable to at Ieast sone extent when t he
catalyst is replaced. The filling of the catal yst bags or the replacenent
of the catal yB¢ inyeniipe ralaies tolanmSﬁlPEthdP%Gm% FRO1St; IStl‘Flﬁ’gobﬁtaF??éI}’c‘é"taége)ds

bags, is in phkGhite@all inFRrERNTEaiaRGt MAkriak 306 fRiEperWoll cdithinB@r probl ens,
since the_catal yst material is frequently noist, sticky or statically

charged a ahd therefore does 15 not flow readi| y. Summary of tmummmm
*159159* |t Baclggrowtt efthe ofvettin. i nventi on to provide a netho
it possible for 20 packagi ng or containers of the type nenti oned«dosole

readily and quickly filled wth noist, Stl@?plﬁ(% or statically charged bul k
mat eri al . Thilke giybéshedi soeatﬂwaWedDEyl%ﬂ Pt Adf ando & hepthd8 A (st USky or
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water, and is |ntr duced i ner.throu
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in 35 stikdp ﬁolrﬂnwmdllwe preferably fornmed of a woven net aI mesh. The
method is suitable for introducing solid, granular or gel-

catal yticall bi ol ogi cally or adsorpti veI y active materi al ﬂmmu”w ""W"I
particle siz §mn33?§yp thellgveationded particl es suspended or di sper sgflsk N a
fluid, into structured fl uid-pervious -2

It is an object of the invention to provide a method which makes it possible for
20  packaging or containers of the type mentioned to be readily and quickly filled with
moist, sticky or statically charged bulk material.

This object is achieved by a method of loading moist, sticky or statically charged
bulk material, in particular catalyst material, into fluid-pervious containers which
25  have a multiplicity of fine openings, wherein the bulk material is conveyed from a
reservoir as a suspension or dispersion in a fluid, preferably a liquid, particularly
preferably in water, and is introduced into the container through an opening in the
container and in that the fluid exits through a multiplicity of openings in the
container while the bulk material is retained in the container; and the fluid is

30 recirculated to the reservoir.

Detailed Description.

The containers are preferably configured as a series of individual compartments in
35  strip form, and are preferably formed of a woven metal mesh.

The method is suitable for introducing solid, granular or gel-form, catalytically,
biologically or adsorptively active materials of various particle sizes, as finely
divided particles suspended or dispersed in a fluid, into structured fluid-pervious



contai ners which can serve dual functions. The first of said dual functions
is to provide a very high contact area between two or nore phases, for mass
transfer between them The structured fl uid-pervious containers conprise
“cl osed fluidpervious conpartnents corrprlzsed of a woven nmesh or fabric, or
of a menbrane 5 which is pernmeable to &at“Teast one quid present in the
_process in which the ded cont rs.are Igre used id materi al
i ch. asa SUTARH RS com s el Rt a8 BREE8E fafARRom 6 Lsad
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accordance Wyidi PHIEESTardREHAiESHERE %chde%oﬁﬂ%htéha?om ext, catalytically
active mass transfer packing is used for particular appl i cations, e.g.
het er ogeneously catal yzed chemi cal reactions in the liquid phase, 25 and is

described, i Nt esn del a, subtahtisl a&v‘zmdgesbe%ﬁomq)hpﬁmdaank&? fobcdidés Adr, EP O
631 813 di sadvant a e of t he
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granul ar mat gfdcasssre@iirg@dntd, orm solids. In the hitherto customary procedure
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distributed gp et orIhy we amssidladiwotdrpqhanber by neans of, for
exanpl e, a shaki ng notion. 5 In the above-described prior art nethod

particularly in the case of granulated materials which have very poor fl ow,
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material in the cha ids,or,differi.n rees of fi t
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di spersi on o
having dual functionality, a basic prerequisite is for the material to be introduced to

flow more or less well. In the filling procedure, the material which is catalytically
active, biologically active or otherwise active is first conveyed manually or



20 in a fluid into openings in the conpartnents of the container. The solid
material is retained within the conpartnments, because the openings of the
~mesh formng the conmpartnent walls are too snmall for the solid to pass

t hrough, but at the sane tine the nesh |1's are perneable to the fluid,

whi ch therefore passes through t he conﬁ tnment walls and flows out. Wen

.the walls are foroed of. a ane, 25 menbrane allows t flujd, but
ot e Sol | HEREPEHIN Yia o FORGL oF i SUIET GRvioer REncRrGhe AEHES o %t 11 e
wi th the destlisatbesy 1rpd5 ehi:etlz&femanéds ahenu distrituteziohd dnifierirdy i a8l postibke mpthei ngs
t hrough the [ tr £ The present invention is
therefore a ?r@at er%%?mt §€ rttég;rer)r(tg)ggf 9 ﬁik?%ﬁlgﬁ&gt atically 30 charged bul k
material into a fluid pervious container having an opening for receiving
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In this way, e %rfegwamf%rr fttlmgethea|d§amrt9ﬁowoelﬁaentf|S<bwlér be | sepiBeanilywi t h

difficulty, ({gued. TR O HERiKESbYtheWhéthbd af e iMiehtion th water or are
i npr egna id with organi c sol vents) can be brought into a formwhich can be

conveyed tontinuously. Furthernore, it is possible, for exanple, to avoid
t he fornati o gfartibuddrs tHerr msthod Oof itht i ingerhiont fier Pitesliucingonoldd, grasmulkpensi on

inaliquid, 8?9%1§f gal ) o?mcagf Fid Clﬁd%drgﬁvélgha@twl 'rﬁ%eﬁ&l t'lxg;tgl lssr{lgtpperdQEd
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net hod in which an a contal ni ng
mat er i al 2hef 8t &Pkt inkyerenings in thegommartasatsfihs contatper. Jaalswct/@ateélal 18
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ot o1 bgenconcomamansR v A foo i By BBROE i nibs BuRER Eas pne R0 i o
catal yst or hedmesiemails ame patradapbs ta)theaﬂumldsxdnd:temercforeap-edadnbugmthed in
particul ar agfi, ﬁtﬁ&&?ﬁﬂ%ﬂg ?fow% o%?p%reh t}‘{%&ué 2k fiifda oatablhnr@b}aﬁk

fluid, preferenée I'S gwﬁ ani'c or organic solve par cularly
pref er abl§y notemdmaie, al athglﬂuldté)plt antet rsohétn@a’ferla ntozpasa thrpeght. aAlftyr Breef erred

embodi ment  ofohpauiElNOfe £l RMIKK tiBleSial of Spr@dbtﬁﬁhﬂécp affouBB Y Csolid
i on-exchange resin and the fluid used is water. g
material, the openings through the materials were introduced are closed.

The present invention is therefore a method of loading moist, sticky or statically

30 charged bulk material into a fluid pervious container having an opening for
receiving said bulk material, which comprises conveying a bulk material, as a
suspension or dispersion in a fluid, from a reservoir, and introducing said
suspension or dispersion into the fluid-pervious container through said opening in
the container to pass the fluid component of the suspension or dispersion through

35 and out of the fluid-pervious container while retaining the bulk material within the
container, and recirculating the fluid to the reservoir

In one embodiment of the method, a flowable solid/liquid suspension or dispersion
is produced in a fluidization vessel in a first step. The fluidization vessel is



Preference is also given to an enbodi rent of the nethod which is
characterized in that an additive which is a cocatalyst is added to the
suspension or dispersion of fluid and bulk material. 35 Suitable fluids
are, in particular, nedia which do not irreversibly change the physical,
chem cal, biological or other propertie et of the solid to be packaged or the
.total system are desired for, the intended use, Thus, .preference is
Gven £o 1| aRiedreaty et SRRFRcor SR FRRUE o e s Eo g ement
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containerg in intended use (e.g.: ion-exchange resins as active granular
mat erial and organic sol vents such as net hanol , et hanol or heptane as
fluids). 5 HBviiseray,ieven grapylgbmgissigispylach do neteflaw ar Bawigmile Witk giffisalty.enoved
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and nore effective state in a ustria 15 After
t he granul ar Whighesuffar fr%s“%’@éhallﬁil‘tﬁ}@ﬁhe VAleH réeé@Fﬁh nuous| y conveyabl e form
in the fluidization vessel, the suspension or dispersion is transported,

for exa a hose or pipe, he ¢ ai ners, to be filled t.he end
of the nbbe Brelsbhs B ebenl 6P mefad (RGEh A SiGsie oS viddesh Potnel Hiifened. or
has a shape cattdiesgahebuly riaerid®efoegintrodnsivninofthe bentgiaenset ri es of the
cont ai ner conpartnents to be filled, and 20 all ows clean introduction of

t he suspension or dispersion into the container conpartnents. The energy
requi red for The addities is pedicubelypreferablydmaied e by b ystapia op idyigansic nigingppiiti cat i on
of a pressure gradient. A turbulence of the flowin the pipe or hose
ensures that the solid remains finely susp ended or dlspersed in the fluid.
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consi der abl ecativiaot aggpbameatérsal twitit a bib&lmddi ti on of the additive into a 30
m xi ng section through which turbulent flow occurs enables very good

di stribution to be achi eved. An exanple which may be nentioned is the
coating 2F casaflyidt ppienened ¢s gitienhtoa a doenganipser, ofganighselMensaperticalarlybl e,

very uni fornb@@é}gmcj‘,q,;ét%oq %t Oghg&%néwﬁgﬁnce 35 Brief Description of

t he Draw ngs The nbdvel neth o Is 1'l1lustrated bel ow by way of exanple with
reference to the figures. In the figures: -6

In a particularly preferred embodiment of the method, the bulk material is an acidic
or basic ion-exchange resin and the fluid used is water.

30
Preference is also given to an embodiment of the method which is characterized in
that an additive which is a cocatalyst is added to the suspension or dispersion of
fluid and bulk material.

35  Suitable fluids are, in particular, media which do not irreversibly change the
physical, chemical, biological or other properties of the solid to be packaged or the
total system which are desired for the intended use. Thus, preference is given to
liquids or gases which are chemically inert towards the catalytically, biologically

or absorptively active materials, or inactive in the intended use or in the production



Fig. 1 schematically shows the overaltl apparatus for filling Fig. 2 shows a
detail of the filling position (11). _7_ Exanple Fig. 1 schematically
shows the overall apparatus for filling the containers 1 having a plurality
of conpartnents 2 in strip formof the structured multipurpose catalyst 5
contai ner. (The container corresponds to the packi ng known from DE 197 OL
.045 Al.) The paratus conpprises a fluidization vessel g |ncIu ing stirrer

4, the feedl PhEE qefye mpteri 1aliir§ﬁté?ﬁshameﬁmt® YA B1eSIm ar &f?dusa so a
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Fedling tor e oartaerd sh SR WhedP iy TofkeRtiahle Mt 8t Earnelo ¢ o
fluidizati onm"muhahnmd rangamheolfveﬂlﬂsmugh pls_smethmml,lithamoltdnehéptanedaszdhmdsbl vessel
3. In the ﬁ%@)evgf btl@%lsﬁ?o"é‘élx%tto%sé Sﬂufﬂs&?ﬁcﬁ\‘cgl{q b)é‘@érﬁf)vé?in&n%lét@ﬁf

stlrrlng The punp e m xtur m XI ng umt@tothe
filling posi thedystfm dl_wstlma&er fillimgpfghycomaigens oesfat th@elaqesq whmorm@lqm n 11.

The draw ng ﬁ{éq%césm %icb'tﬁ'@1&@8@&&té§eﬂ‘a§é‘u§é@§§st&ﬁed fohﬁcﬁ%rﬁe%té&Qhatl to be
filled in strip with co artrrené one Si ‘g_land

n o
col I ect i on bisi ‘PFS‘I PBRrat RISt ‘FPY%Y bgrd s Ag ek 2R FHPAN
medi um (wat ebv)atthlscﬂmd I Avﬁgrdﬁwnt adviagecdfuthe dovek metholiOoft mtfbb@ctfdnwaﬁl zati on

vessel 3 OTh cat aI f? hel d back bﬁ t.h@ cfh oft t he gﬁ g& é and the
water cah’f | GWSbdEk rt°6“t L PP 24C8h 1Wegagtiaty stepy Ihdle peduglon ¢ v
claim 1. Met badlitténihgadithe antdves sQlids tfor keyample stepsriatian Ifyone Hmrugbdr luyikg,
material int i i.vi ng
sai d bul k maberrind GnBkis (F Sl ShRYe HE Ui Bhulf el Sl
suspensi on oﬁff@ntb’ﬁb’rlﬁltmpﬂcﬂia%ﬁdfﬂt%fitnaﬁmémtﬁa r@%r voir, and introducing said
suspensi on or dispersion into the f|UId perV|ous contalner t hrough said

o per ai bh t ATSGATT AR BLSior 4 1S BeFUPERSBE UiroASORBHCI et R E i ni ng
the bul k mat éf ihgl fluMitzition vtzéseel,lthe@omeasmﬂro_r disperstoncis taubgiriedgfdrkRamplel d to
(e 25T YO Ll fupskEBR0 ASGPLIIAEAR BLAL. by PBLEL M NErBALERS, 200,
clai m 1 wher &, m part@dbir,td nezzls whidied flastenérborf has & sbapet eirrdspendimg tdthek
material  bef Péq%irgﬁgﬁ@%cthg %of-n@f&s totfethg%%fﬁirfé?rcﬁmpartments to be filled, and
20 allows clean introduction of the suspension or dispersion into the container
compartments. The energy required for transport can be provided either by
pumping or by application of a pressure gradient. A turbulence of the flow in the
pipe or hose ensures that the solid remains finely suspended or dispersed in the
fluid.
25
Furthermore, it is possible to integrate an additional mixing section into the filling
apparatus so as to allow additives to be added to the active material. Such additives
can, for example, be suitable for influencing the properties of the solid in a desired
way. A very considerable advantage here is that the addition of the additive into a
30  mixing section through which turbulent flow occurs enables very good distribution
to be achieved. An example which may be mentioned is the coating of catalyst
particles with a cocatalyst, in which case reliable, very uniform application is of
great importance.

35  Brief Description of the Drawings

The novel method is illustrated below by way of example with reference to the
figures. In the figures:



4. Method according to claim3, wherein the additive is mxed in by a
static or dynamc mxing unit. 20 5. Method according to claim1 wherein
the bulk material is a heterogeneous catal yst, an adsorbent or absorbent
‘solid, or a support material with a biofjl mthereon. 25 6. Method according
to claim1 wherein said fluid is an inorganic or organic solvent. 7. Mthod
.according to C|§I 1 mherel sai.d bul k materi %ﬁ an acidic or basic
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clalns 1 wherein a cocatalyst is added to the suspension or dispersion.
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pump 7 for the suspension or dlspersmn tormed in tlTe uldlzatlon vessel a mixing

unit 8 for the introduction and mixing-in of additives, the feedline for additives 9 to
10  the mixing unit and the return line 10 for fluidization medium from the filling

position 11 to the fluidization vessel 3.

In the vessel 3, the catalyst 6 is mixed with water and dispersed by stirring. The
pump 7 conveys the mixture through the mixing unit 8 to the filling position 11.
15
Fig. 2 shows a detail of the filling position 11. The drawing shows the filling
nozzle 13 with hose 14, the container 1 to be filled in strip form with
compartments 2 open on one side and also a collection basin 15 located underneath
for collecting the fluidization medium (water) which flows down, with return line
20 10 to the fluidization vessel 3. The catalyst is held back by the mesh of the
chamber 2 and the water can flow back to the fluidization vessel 3.
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LU HSUR () *+, - . 1 0123486168 FontT Teservoir, and introducing said suspension or dispersion
into the fluid-pervious container through said opening in the container to

pass the fluid component of the suspension or dispersion through and out
of the fluid-pervious container while retaining the bulk material within the
10 container, and recirculating the fluid to the reservoir.

2. Method according to claim 1, wherein the containers are in strip form and
are made of a woven metal mesh.

15 3. Method according to claim 1 wherein an additive is added to the fluid
containing the bulk material before introduction into the containers.

4. Method according to claim 3, wherein the additive is mixed in by a static
or dynamic mixing unit.
20
5. Method according to claim 1 wherein the bulk material is a heterogeneous
catalyst, an adsorbent or absorbent solid, or a support material with a
biofilm thereon.
25 6. Method according to claim 1 wherein said fluid is an inorganic or organic
solvent.
7. Method according to claim 1 wherein said bulk material is an acidic or
basic ion-exchange resin and said fluid is water.
30

8. Method according to claims 1 wherein a cocatalyst is added to the
suspension or dispersion.



