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g (57) Abstraet: An apparatus for filling containers, said apparatus comprising a feed nozzle which may be placed over the feed

orifice of the container, the feed nozzle being so comstructed that the solids may be introduced under pressure and the container baing
surrounded by a cage, as well as a process for filling containers, in particnlar with finely divided solids having a high air content by
arranging an air-permeable large container in an apparatus acconding to the invention, air-tight connection of the large container to
the feed nozzle, filling of the container under pressure, removal of the filled container and container with air-permeable plies.
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contai ner being surrounded by a cage, as well as a process for filling
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APPARATUS AND PROCESS FOR FI LLI NG CONTAI NERS W TH GRANULAR{dBnPebogERULENT
MATERI AL The present invention relates to an apparatus and a process for
filling containers with granular or powdered materials, 1in particular with
finely divided solids with a high air content, as well as to the container
itself. The handling of pourable finely divided solids having a high air
content arRghBxéssAMEl Y | ow pour density such as, fOFP@ﬂ#HHMﬂ%S finely

di vided silica poses various problenms. Producers as well as final
consuners are faced with the fact that these materials raise dust even in
the slightest air convection. The formation of dust nust be avoided to
protect the personnel dealing with the product from possible danage to

‘their health by -breathing in the dust. In-addition, the | ow pour density

i ncreases transportation costs because the ratio of container weight to
filling weight is high and a correspondi ngly | arge amount of packagi ng
mat eri al i 2FFARAIEF AER PRAOCRFSNEPR BILEPS GONFATEERS| FASH SREWEAR 9 ZVIVERVLEFRINCH
structure, "8fF 8ty divided silica is a product having an extrenely |ow
conpacted bul k density of about 40 to 50 g/l. OmMng to its fine structure,

]1: inely di ?/ifdédpﬁddén&?iﬂzﬁrﬁ:agﬁb%eﬁa@.%sbfflcgrﬂ?lpparX@&s\’_ah];@:’Qﬁad&@@H%‘t 0]]: ggs: t

or ‘exanp i Es roduct ..is put into a quasi-fluid.state of abou

20 to 30 g?ﬁg &l&ﬁﬁgng(&%%%ﬁ%pwé%t g? ‘?%larrel’?ﬁvﬁ%fcgerﬁirm%oﬁﬁlé frtakes place
only very SPoRfyt-igHdar rtidmpferaly diThéed grligsobldma highalade i ncreased in

this flui deshbérer,bagamsk bietstdhd tbi¥taniert Reséipely divided silica is
extrenely high. Pourable finely divided solids with a high air content and

extrenely haw Retnidenst heudksid f}%@igrm-%aog&gﬁg h%ﬁ%gi r-perneabl e
bags pr edoﬂ‘liggna;[ilry CQthchaggdoéxt%:%mg)l(; {onwalglo%rldensa}i.r%lffaggch a36 '
’
for example, finely divided silica poses various problems.
Producers as well as final consumers are faced with the
fact that these materials raise dust even in the slightest
air convection. The formation of dust must be avoided to
protect the personnel dealing with the product from
possible damage to their health by breathing in the dust.
In addition, the low pour density increases transportation
costs because the ratio of container weight to filling
weight is high‘and a correspoendingly large amount of
packaging material is required.

Owing to'its three-dimensional épatial branch structuie,
finely divided silica is a product having an extremely low
_compacted bulk density of about 40 to 50 g/l. Owing to its
fine structure, finely divided silica is capable of binding
a very large amount of gas, for example air, so the product
is put into a quasi-fluid state of about 20 to 30 g/1.

Spontaneous escape of this removiéble air content takes
place only very slowly and incompletely. The dust problem
is also increased in this fluid state because the mobility
of the finely divided silica is extremely high.

Pourable finely divided solids with a high air content and
- extremely low pour density are therefore introduced into
air-permeable bags predominantly by means of an externally




WO 03/006314 PCT/ EP02/ 07615 applied vacuum The durati 0'11%n&érk'2b6@
I ncreases as the air content increases. The bags consist of three to four
plies of paper, and one ply of the paper nay additionally be | am nated

with 5 polyethylene as a barrier against penetrating noisture. To achieve

the desired air perneability during the filling process, all plies are
m croperf QfakBgsisThi s has the effect that the produgdiyipg,@agpressed as it
is introduced into the . bag and its filling density increases relative to

the 10 natural pour density. It is abkso possible to carry out prelimnary -

deaeration using special press rollers, but this can always give rise to
structural danmage which may adversely affect the properties of the solids

in use. 15 #hpeidd gheoupl aper Buedtifn bherPrigdycind e £oNLRI ner  wei ght

reduces treaglsrpggﬁ@ﬂtogjng&sdtsﬁs but this saving is offset by additional
expenditure for procuring the special container and the necessary filling

devi ces. Aqagoggssc%nd.qﬂrgpgﬁtacle for repeated filling with and 20,
enptyi ng of pour &bl € prodiet TRERS 1§ A°rBwWisar PhgPadessi 337 i%8€known from
EP- A- Q 773 P1390f The Repeh meabaddi ievepladie ladisardcbedtt her ei n, the
so- cal :cég hiogybﬁg;ﬁ&egima %H_Eﬁi?@%ainQQ;tﬂrﬁ%ttﬁ?a\lQ{ngf ]&n%%%%.a%- per rf]fv‘agl e
woven fabri. 4,4 rahly. _asingle or i pl.e stic woven fabric
with at 25 FRLSNE e n%I:_Lerte% T PR wa’a%}rjidl%rf’é%é‘g‘teag’r ¥ also filled
usi ng vacudtPFEsdi fdlspkiesnare minronantoratadpl This hes the affeeh fabric
recept ?Clbe_taad thee pmbgﬁhﬂﬁﬁsi c_sozqsﬁsrsaaegls ﬂthﬁggggtlfo:aﬁcg@eﬂﬂoﬂltﬁé i nt g_ t hed
woven fabriygqgr c unt ‘ erm ned. filli i ght is achieve
of EREACENLUB! o8 LSRRI 01 e

The 30 ,i.ssui as 1S ver € e of the
1035 AL P eSS pour density.

It is also possible to carry out preliminary deaeration
using special press rollers, but this can always give rise
to structural damage which may adversely affect the
properties of the solids in use.

15 The higher proportion of the product in the container
weight reduces transportation costs, but this saving is
" offset by additional expenditure for procuring the special
container and the necessary filling devices.

A process and a receptacle for repeated filling with and
20. - emptying of pourable product having a low pouring density
is known from EP-A-0 773 159. The woven fabric receptacle
described therein, the so-called big bag or also super bag,
consists of flexible air-permeable woven fabric, preferably
a single or multiple ply of plastic woven fabric with at
25  least one inlet. This woven fabric receptacle is also
filled using vacuun filling systems. A vacuum is applied to
the woven fabric receptacle and the product is aspirated
through the open inlet into the woven fabric receptacle
_ until a predetermined filling weight is achieved. The
30 issuing gas is distributed over the entire surface of the
woven fabric receptacle. During the filling process, the
Pproduct is reversibly compacted, as when being pbured into
bags, without its structure being destroyed in the process.




weven fabric receptacle. During the filling process, thg jq@AMsdos S
reversi bly conpacted, as when being poured into bags,. wthout iIts
structure being destroyed in the process. 11 January 2006 WO 03/ 006314

PCT/ EPO2/ 07615 3 DE- A-198 39 106 describes flexible |arge containers for
finely di Wd‘ﬁgoﬁzol ids having a high air content for repeated filling using
vacuum fi M9 Ystems, which consist of at |east tREVEREYSposed pli es,
an inner ply.5 consisting of uncoated air-pernmeabl e woven fabric and an
outer ply being dustproof and being coated with a noisture barrier and
these plies being mutually connected by a special seamin such a way that

the -cont ai MEFAREYE B9 YoHede 284 BEEEILREBHIN dilve R VLLN LS, design of
I'sture 1n the fllllng pr oduct

cont ai ners, g LBy P quULar_t.he | ncrease 1m 1

duri ng stor%@f?&ﬁé@l%@d@sc AN Er Bl HEPERREEPE As the air is no

| onger abl &ePBtast fpdlingrusing wamuume £1 Bl ey stkns hevhieen fabric

recept acl e cohsivgty @i, a8 Ikambagk hperSmpbida tgigeggrglgdi,ﬁfert'gg required to
' ' | dera d

reach as prgdsi &N ouring density i.s consi |y ext ed and the
filling capa%i €yt 5‘%‘%}%’#& u%‘éd?ef‘ﬁe@?péfﬁé’%efmlﬁ apiat the DE--A-198
39 106 desCPFPePlY Patng dwsiprepiheadsbeing corkbdnegithiasmbasigerecont ai ner,

Wi th whi chbeheidn khdnighes20 piiée Heihgi dutiidl19CESAnES LY Bl g1 nary deaeration
prior to &pbéidlg f her, de ti.on vig the seans of the fabric is
b Sé%?laﬁ 0 Ri_E-B ewaS'r eﬁ‘f‘?ntr%’ T §°ng%h‘é‘?’ét“fa(¥ n® f\’ﬂ Beheref ore

carried out dL{jt‘Idnﬂ %
partial cofpatSohMEIgMdtti||ing product are also effected by the
appl i c?{,i on, of vacuum 25 A drawback of the process described in DE A 196

39 10615 With this design of containers, in particular the increase
in moisture in the filling product during storage in the
large container could be reduced.

As the air is no longer able to escape over the entire
surface of the woven fabric receptacle, however, a drawback
15 is that the period of time required to reach a
Predetermined pouring density is considerably extended and
the filling capacity therefore reduced. To compensate for.
this, the DE-A-198 39 106 describes a particular process
for filling thisllarge container, with which the filling
.20 material is subjected to prelimiﬁary deaeration prior to
£filling and a further deaeration via the seans of the
fabric is carried out during filling. The preliminary
-deaeration and therefore paftiai compaction of the filling
' Product are also effected by the application of vacuum.

25 A drawback of the process described in DE~A~198 39 106 is
the extremely high expenditure on apparatus as vacuum
systems are required for both preliminary compaction and
Tilling of the large container. Despite this expenditure,
the filling capacity is still too low,.so the process

30 describgd in DE-A-198 39 106 is uneconomical 6verall.

Accordingly, embodiments of the present invention may provide -an
apparatus, a container and a process for filling the cdhtainers,
in particular with finely divided solids having a hiéh air

content, with a high filling




the extremely high expenditure on apparatus as vacuum gy3hRiy 86@ required
for both prelimnary conpaction and filling of the. |arge. container.
Despite this expenditure, the filling capacity is still too |Iow, so the
process 30 described in DE A-198 39 106 is uneconom cal overall.

Accordi ngly, enbodi nents of the present4invention may provide - an
apparatus, a container and a process for filling the containers, in

particularvvlthfl di vided solids ha halr cont ent ith a
TGh {111 PR T RN S RRaeTeY A Fhe SFAdare BEnTaSa BV 5F t he
sol i ds toa@elqof@drwhréyWWPeadhtlemednwmrbow @)npe‘nluhnetfpee drevapgirtatlus and
thereforeshow,capital  outlay. A first aspect of the present invention
provides an apparatus for filling containers, in particular with granular,

powdered or finely divided solids having a hlgh air content, conprising a

f eed nozzherinsfi aﬁpdmyobetndwawwﬁednwﬁteohh@:cfvaads odd fabﬁ@ra&fust her
cont ai ner char act er| zed i.n th %g nozzl.e is dec§ gngd t.hat the

e n?irﬁrﬁléafbrﬁoé{"dﬁé‘? th¥'dunded by

solids nay B&% RPTEdaesY dhdB: lcé‘s%ﬁ
a two- par til‘drdemb*vlquyahavn‘mge hwlseanm;braspemcombrim%aem npavient i on

provi des gnQi0GESSHd %tréaddeanﬂm%orea@' feeerdsoriﬂo%as PG a0n bl T ge' y

di vided granul ar, powdered materials having a high air content, by
ar r angi ng“r a4t Prizest dBaHlad EBRtEgeAenodatcahs aﬁbéﬁa%wda@ﬁ'efqhﬁeﬂo@{ﬁ’@ve

ai r-ti ghtmag @enesticiced drider ConisauPerardd thbecdne@atndwzzl surdduhbiéd®myof the
cont ai ner_ nder pressur and renmoval of the filled container. Athird
aspect of *t resent PhVERPF brrd9Fovi des a flexible container for the

r epeat ed f||||ng and dralnlng of finely 11 January 2006 4a divided solids,

CharaCterAZ§géth égﬂybti&f(%%QsﬁfgééngfiﬁUenkggﬁtpga@Qdes a process for
filling containers, in particular with finely divided granular,
ﬁowdered materials having a high air content, by arranging an air-
permeable container in an apparatus as defined above, air-tight
connection of the container to the feed nozzle, filling of the

container under pressure and removal of the filled container,

A third aspect of the present invention provides a flexible

container for the repeated filling and draining of finely



plies, wherein one ply is nmade of an air-perneabl e, supgdnuag 20meteri al
and the other ply consists of a filter material. According to one

enbodi ment of the invention, the air-perneable, supporting naterial can be
arranged on the outside and filter naterial on the inside. However, other
conbi nations of the plies, fromthe irdgide toward the outside, are :
possi bl e, wherein the conbination of supporting and filtering el enent of
the contajner is essential. The contai ner disclosed can be designed for
opti onal %ibtRd SOoFAs £ CHEFICIERT R I thterl tngPRTisAsOf PE d&dtfarty©2006 5
The cont ailaes, dineekOseteCply AkehedalRIfy aheniliSedridiblammilpbsriing 0 1, 200 kg.
In contras cont ai.ner s cording ta prior art.could aonly accommodate
filling é“r?%ﬁﬁ " sPagg's sk 4. e sRat S i"aF UEEd "F b7 '&dch ply can be
commercially available nmaterial. The container disclosed can permt a

dust - fr eqcbbhaiddtb WRUGHho SHERACSE N OMIiR1bASIGE 9f  Lhencantai ner, in

particul ar using the ap?ar atusas di scl osed, wherein clearly hi gher bul k
wei ght s SEBROHE N4chidréd! 9aie Pri #eTandgd Vit éle nait ey ral a@aﬁl%éeldrai ned from
t he cont aianerialdbactiasadsidy.ough a precedi ng fluidization and simultaneous
conveying. For this, known drainage devices can be used. The contai ner

di scl osed is shown schematically in Figure 3. A fourth aspect of the
present iHevevri.onthsovwodednatibnbter ithg pXicrs: ufetedhe airdiidar tdoyprack aige ng
(carton) oil@giéé,ng!réf s}é&gﬁg W%QJ’.‘éH? 1th\éh&&&i91§9i<9{3 o\fegﬂﬂﬂﬂo@"&ﬂg ‘and
characterized by a design, for which one side of the corrugated cardboard .
consi st s Téftarimogrlengnt. perifeapPrtHassr inmFsehbidinner undul ation(s) and the
other sides and the internediate plies consist of a non perneable

The container disclosed can be designed for optional amounts of

finely divided filler materials.




standard corrugated cardboard with a mcroperforation. {pgdaal 2006

conbi nations of the outer plies, the inner plies and the internediate plies
are possi ble, wherein the container (corrugated cardboard container) has a
supporting as well as filtering design. This results in the foll ow ng
advant ages as conpared to the known technol ogy: 11 January 2006 WO

03/ 006314 PCT/ ERPQ2/ 07615 The highly air-perneable [nner ply acts as a
Tg)? K557 8t ct %5 838§r?ﬁr?§n%ﬁ8r% Y P§ 8§‘3§p o 'ﬁﬁﬁeﬁgf &P Py and

filter for
t he i nt er ezl Gatkey . pliy (q@itesktancoritE newndadatndangsio ahsiarb athecduraces, but

permt th ir. .t sca As a result of _this figuration, air is noved
qui ckly tﬁrrl%gaﬁctgﬁgovxa/aﬁ ;&%%%Ag? haemopl)lrngau%f %O;r%zobégﬁin@?ﬂ y conpacted inside
the container with considerably higher filling weights than is possible

wi th kno t , a [ to.the knag 90- 100 kg,
dependi n\é\@%%ﬁrit%q?ﬁieq%’reggtf&} %%%le;%.qy%gﬁg%ggtac 5%%3%8%%@8? i ﬁ\é@?}%% he

i nventi onmaterigdwn schematically in Figure 5. Finely divided solids having
a high air content may be poured with adequate conpression of the solids
in high 15 capacities using the apparatus according to the invention and

t he proceb’e zEsrdney digclhecd rsanpeonit v tdvstt fheght ildipenthrensh on

appar at Uscoddh Rahbi il @fe 1hk 08 Yodithledeght HrRRY! PA povdesed,. selifs having a
high air content and sel ected from pyrogenic _oxides, precipitated oxides,
car bon 20tHf fPPSraREEFHodirreatsdnyhrayineclreuledhishepdudkcuebghtd th

pneumat i CcHOomMeeviance,f. the filling

The finely divided material can be drained from the container
disclosed through a preceding fluidization and simultaneous

conveying.
- For this, known drainage devices can be used.
The container disclosed is shown schematically in Figure 3.

A fourth aspect of the present invention provides a filtering
corrugated cardboard packaging (carton) for finely divided
sqlids, which can be ventilated,. characterized by a design, for
which one side of the éorrugated cardboard cbnsists of a high
air-permeable paper and the inner undulation(s) and the other
sides and the.intermediate_plies consist ¢f a non permeable

standard corrugated cardboard with a microperforation.

Optional combinations of the outer plies, the inner plies
and the intermediate plies are possible, wherein the contalner
(corrugated cardboard container) has a supporting as well as

filtering design.

This results in the following advantages as compared to the |

known technology:



product, the resultant pressure is sufficient to achievg J%gﬁpgj;oiaate
filling of the container. According to a preferred enbodi nent” of the

present invention, the 25 apparatus according to the invention has a
special feed nozzle which is equipped with a flexible. sealing, skin. and
therefore allows dust-free pressure filling. The feed nozzle may be

def or mabl y therefore allowthe filling of c | of various
si zes. 30%‘?1@’3‘?3& which is an inportant conponent o)?&i eﬂgf)l?)ar at us
according to the invention has to witgstand, in particular, the pressure
required. At the same tine, the cage gives the' container adequate support
during the filling process, to 11 January 2006 WO 03/ 006314 7

PCT/ EP02/ 07616 Ieibilyea 1 halerhbieh RORhALNGI WakRStANGS ¢k he, preassure appl i ed

and keeps i bsoghareg ' he fil.li rocess. Containers of a wde
variety of ghgpes aﬁgﬁéﬁgg%i%hes at ?‘grlsglagerray be filled in the apparatus

according tequt hoeutS.r nvention. The materials may be: air-perneable plastic
woven fabric, . preféranl yHoFYprisbsresiiatey ey f ¢, ang|thst i ¢ woven fabric,
texti| e.wovBRMYbipe (sl abdboarthe fpapsr, bpappsrmltashecaivowen materi al ,

plastic fonescesan ASH esul€Xdd L8:80MAYERL AN G10r; Lompagites of the 10
gener al O to 8 bar,

af orenentio ter] . .the fillin ressure Is

pref erably 8&?% Eé%&l'eﬁildﬂﬁ%r‘fﬁl&ﬁl ﬁ?‘?}q"ep%?%?%lc?nol?? Righiy2 bar. The

cont ai ners ERPHEGFEE 1neideethppanipimencdshdeomsiderahey Hinkent i on using t he

process acchilliimg weidhte kRyentd pBssBiclRibe Bio@n¥ 99&&456%%06@' shapes and
mat e al 5. 050 kNBL Gonph 8 AL AL NELSTBY Y o2 HaSe ArER, gl ected from

epending on
a grou
9 Pio the product type).

The container according to the invention is shown
schematically in Fiqure 5.

Finely divided solids having a high air content may be
boured with adequate compression of the solids in high

15 capacities using the apparatus according to the invention
and the process according to the invention, without high
expenditure on apparatus. In particular, finely divided
granular powdered solids having a high air content and

| selected from pyrogenic oxides, pPrecipitated oxides, carbon

20 blacks and modifications may be poured.

In particular with pneumatic conveyance of the filling
product, the resultant pressure is sufficient to achieve
appropriate filling of the container. According to a
preferred embodiment of the present invention, the

25 apparatus according to the invention has a special feed
nozzle which is eqqipped with a flexible sealing.skin and
therefore allows dust-free pressure filling. The feed
nozzle may be deformable and may therefore allow the
filling of containers bf various sizes.

30 The cage which is an impoitant component of the apparatus
according to the invention has to withstand, in particular,
the pressure required. At the same time,‘the cage gives the’
container adequate support during the filling process, to




consi sting of polygon, circle, semicircle, el l'i pse, trapgzhiyr, obsd angl e,
rhonbus, square and rectangle or a star-shaped base area. The contai ners
may al so have the 20 shape of a hood, of assenbl ed pockets or the shape of

a tied-up bag. To ensure safe handling even during pressure filling,
however, it is advantageous if, during the filling process, the cage
contacts 3 ainer to be filled, as wuniformy - Qﬂg&g as possi bl e.

It is therefore expedient 25 if the cage substantially corresponds to the
shape of the container. Additional fyttings in the cage allow adaptation
to the respective container to be filled. OMng to the excess pressure

prevailing in the interior of the container, the air is carried off over

the surfaceenfurs3@hthetimorbatfitfer ASthNLRKCERS PHRSSYE b3 aghl € to escape,
conpr essi onapg géggsfiégigﬂggFr&Eyy%§ %gee%f¥iiachieved. To “enable the excess
y as

pressure to escapé as rapi oSSt br'e  TPoRf ¥ cont ai ner, in
Cage (3) 11 SOridRetacse B Fod Nebskin ob | iabernind agevhayoutave val I vith
openi ngs 11"3%giialy a0 dandi DBIDA63tHe SHREEAERD 2Hdb6d5n@rtonths adequat e
el o Tt Tt oal A e B B A P e ot oduced from
a maft'eri al Oﬁgcfgg ?’r %eﬁj‘g?%i’éﬁé’af’ggy%ﬁ%ﬁyé«?nﬁe‘gveg’r fﬁ’é’fjﬁ'ng, woven 5 fabric
or sinteredPritE PV TabKEeh teEtdEe MovepeSabsiec, chirdbadddews hi gh gas
pe: rreab: I ijtpammhpag;?@ﬁetgﬁfm‘- 'thtmateﬂi%l'?nﬁl’é&_liﬁzh%niﬁﬁreﬁo”Lai ner does I
not expl odesgyan upders _ i ressures. The cage.may be in severa
parts, preferably tmlﬁahgs..d#ﬁe g%%el. 3y ﬁ%@p%é\‘fgsa?%%ﬁeom and
atorementioned materials. The filling pressure is generally
0 to 8 bar, preferably 0 to 2 bar and particularly

. preferably 0.2 to 1.2 bar.

The containers employed in the apparatus according to the
invention using the process according to the invention may
15 be of any conventional shapes and materials. For example,
-the containers_may.have a base area selected from a group
consisting of polygon, circle, semicircle, ellipse,
. trapezium, triangle, rhombus, sqguare and rectangle or a
star-shaped base area. The containers may also have the
20 shape of a hood, of assembled pockets or the shape of a
tied~up bag. To ensure safe handling even during pressure
filling, however, it is advantageous if, during the f£illing
process, the cage contacts the container to be filled, as
uniformly and snugly as possible. It is therefore expedient
25 if the cage substantially corresponds to the shape of the
container. Additional fittings in the cage allow adaptation
to the respective container to be filled.

Owing to the excess pressure prevailing in the interior of
the container, the air is carried off over the surface of
30 the container. As the excess pressure is able to escape,
. compression of the £illing product is also achieved. To
- enable the excess pressure to escape as rapidly as possible
f;om the container, in particular in the ‘case of a snugly
fitting cage, it is expedient if the cage (3) itself is
35 also gas-permeable. The cage may have walls with openings -




10 may be designed wi thout a bottom Preferably, t he ca? %5q

bottom According to a particularly preferred enbodi nen aﬁé apparatus
according to the invention, the cage (3) may be in two or nore parts and

t he apparatus conpri ses additional 15 devices with which the two parts (3a,
3b) of the cage may be separated from one another and nay be driven apart
manual | y g@ odibapyrtically, preferably el ectro- pneungtd * to rel ease
the filled container. In particular in the case of cage apes with a

pol ygonal base 20 area, it is expediegt if the cage can be separated al ong
a diagonal as this prevents damage to. the container. According to a
particularly preferred enbodi nent of the .present invention, the cage has

no bottom br witterdenusss pblﬂesiz*@geThssQﬁh@nb%t athesettosp This embodi ment’
ctous 25 puapend SCCaiLe Tagelsl sl 1) (g e, Ater e

t wo- part cagei has parts ed to one
anot her, TRREOR 1 15 %o fge PRER dedle aprhdgpPAuced fremanptaterind cont ai ner

can then be seposiicd dned mhinfectted glageplmisth oF wefidhlbetwoddre feed nozzle 30
can { hensbehhiOuCethidied hbEed 2900074 s ALedig Cﬁ’é‘éaaui gier and can be

connect ed i g an qtlrtl% manner to t cont al ner. etion of the
filling procesd dRES PP 835cPieghilitn “’tlﬁéna%%?”ééﬁa?%“éélﬁfom one
another. an@° erdurenthyarthet conigd isasedode rfot| bepl @znkaémaindess the fill ed'
11 January ROG® AD10340063L4-8s P(@'[:[eEgQgé %@ﬁecﬂ{‘ts‘%&@%l f‘”—ltgen st andi ng on

a plate or e I.t, can '13'@ e rermve a trans tation device.
The present B ?%%/er?tblgntw Harﬁfiw &ager ‘HeB‘an 7Y R PREtOm
10 may be designed without a bottom. Preferably, the cage (3)

has no bottom.

- According to a particularly preferred embodiment of the
apparatus according to the imvention, the cage (3) may be
in two ox more parts and the apparatus comprises additional

15 devices with which the two parts (3a, 3b) of the cage may
be separated from one another and may be driven apart

‘manually or automatically, preferably electro-
pneumatically, to release the filled container. In
particular in the case of cage shapes with a poljgenal base

20 area, it is expedient if the cage can be separated along a
diagonal as this prevents damage to.the container.

: According to a particularly preferred embodiment of the
present invention, the cage has no bottom, in other words
the cage is open at the bottom. This embodiment allows

25 - particularly simple management of the filling process.
After the two-part cage has been closed and the two parts
.have been connected to one another, the actual filling
pbrocess can begin. For example, the container can then be
positioned directly on a plate or a pallet, the feed nozzle
‘“30 can then be introduced into the feed orifice of the

container and can be connected in an airtight manner to the

~container. On .completion of the filling process, the two
cage wedges can then be separated from ohe another.and

- driven apart to release the filled container. As the filled:



reference to figures. 5 Fig. 1is a side viewof a pr ef rgg n%b%i ment of
the present invention. Fig. 2 is a plan view of the enﬁ%‘llrrg?ﬁ accordi ng

to Fig, | wth opened cage. As shown in the figures, the preferred
enbodi nent of the 10. present invention conprises a framework 1 with two
rails 2 at the top, along which the two halves 3a and 3b of the cage (3)

may be noygfshssgonventional drive devices. In the ' shown in Fig.
1 R

1 and 2, the cage has a square base area and is diVi t he di agonal
into the 15. two halves 3a and 3b. Thes ensures that the two hal ves can
easily be separated fromthe filled container, even when the [sic] has
been pressed against the cage, owing to the high filling pressure. The
cage al so h&srtaimehais t3feel bsartbingndn 4b plhaitehos Waiawad i@Qakhe feed nozzle

(not shown) exéEly ggo_gggaveé_sb;@\%}ahgpg%gﬂgn &gﬁcceage 3 is open at the

bottom and the container is positioned on a.palTet or plate during the
filling pro L S: . advant ageoys, ,as sho in the figures, if the
filling nozgllgé‘cpirse%lrl# erﬁgg’%%?%lt&rrli g%"flli@? 5‘???%‘% 2PREPEE 0 the frame 1
so a cage hﬁ?‘fge’??é}c?ra'?o Jugegpved further fromthe pallet or plate 5 to

all ow eagsy _access, for exanple for a transportation device for renoving
the fillad E&nt di hera FHidguried hevsratdrerdt émaddiyend sEphesentati on of the
30.. cont ai pegsendCeR¥&HIIGnt 0 the invention. 11 January 2006 WO 03/006314 10
PCT/ EP02/ 07615 On the one hand, the container 6 according to Figure 3

Fig. 2 is a plan view of the embodiment according to Fig. 1
with opened cage. '

- As shown in the figures, the preferred embodiment of the
10  present invention comprises a framework 1 with two rails 2
at the top, along which the two halves 3a and 3b of the

cage (3) may be moved by conventional drive devices.

In the embodiment shown in Fig. 1 and 2, the cage has a
square base area and is divided along the diagonal into the

15 two halves 3a and 3b. This ensures that the two halves can
easily be separated from the filled container, even when
the [sic] has been pressed against the cage owing to the
high filling pressure.

The cage also has two half shelils 4a and 4b which surround
20 the feed nozzle (not shown) when closed.

As shown in Fig. 2, the cage 3 is open at the bottom and
the container is positioned on a.pallet or plate during the
filling process. It is also advantageous, as sﬁown in the
_ figures, if the f£illing nozzle is arranged symmetrically
.25  with respect to the frame 1 so a cage half 3a may be
~removed further from the pallet or plate 5 to allow'easy
~access, for example for a transportation device for
removing the filled container.-

‘Figure 3 shows schematically a representation of the
30 . container according to the invention. '



consists of two plies, nanely the supporting, ai 'r-perr're I mat eri al
7 (PP woven ribbon nmaterial with a weight of 75 to 300%"%{:‘%@%

mat eri al

is not coated so that air can pass through. This outer layer is

supporting as well as carrying for product anounts up to 1,200 kg. On the

ot her hand,

the second ply, the inner ply 8 (inIiner) consists of a

filter magygyd; dee g. HDPE nonwoven 10 ,, Tyvek" by DIzl orpi ch hol ds back
Vi de

the finely

d product but permts the air escaping 21’!rom the product

to pass through (filter effect). Thaedrain 9 is shown schematically in
Figure 4. The drain has a conical design and is thus particularly suitable
for 15 a special draining apparatus according to EP 0 761 566 81. Figure 5
shows the s@hebim ioper bnces eht atdmninér thacceeningaletigardhoar d cont ai ner
according t@oﬁé&%ﬁsnggmhkpglléé 4@&@ %ﬂ%pggp r9§%006314 Eoy 02/07615 11.

Clainms 1.

powdered or

? aLatus f N con i ners, “tn particufar W th - granul ar,
I el -ar ¥ de,jd (BB THEPhEIRRRT BatRFihl atithcaritedsht eBnprising a

feed nozzle ﬁh’?%ﬁoﬁayﬁbé introduced into the feed orifice of the

cont ai ner,

characterised in that the feed nozzle is so designed that the

soli ds méy Ble instteatar ek hﬂdeéodlre@5§é”ﬁ1a%ngﬂ:h@an% Laifi&fughS sSurrounded by
~a two-part @ﬁlgnguttbrpf&eﬁcg?e rgl Appar aags accordl £G claim 1,

characterised

no2Z1% 3% g ?B%ecifr\fnyf’ d°Fl exi bl e seal i ng

skin which®P 5?4%51’& 1aRtst Péet‘brles"r%r@fl |1ing. 3. Apparatus according to

claim1l,

10

15

characterised in that

On the other hand, the second ply, the inner ply 8

" (inliner) consists of a filter material (e.g. HDPE nonwoven

»Tyvek™ by DuPont, :which holds back the finely divided

- product but permits the air escaping from the product to

pass through (filter effect).

The drain 9 is shown schematically in Figure 4. The drain
has a conical deszgn and is thus particularly suitable for

.a special draining apparatus according to EP 0 761 566 Bl.

Figure 5 shows the schematic representation of the

corrugated cardboard container according to the invention.




the base area of the cage has a shape selected from 15 e grou
consi sting of polygon, circle, senicircle, ellipse, traaigﬁﬂ%W?B?gngl e
rhonbus, square and rectangle or the base area is star-shaped. 4.

Appar at us accordi ng to any of the preceding clains, characterised in that

the cage is WRsQr more 20 parts and the apparatus conprises additional
devi ces vmth ﬁ the two or nore parts of the cage ﬁgjf)/“:ﬁ(’é"’ ar at ed

from one anot her and may be driven apardy to release the filled container.
5. Apparatus according to claim4, characterised in that 25 the devices
are driven apart manually or by drives. 6. Apparatus according to any of
t he precedi ng claimgs, characterised in that the cage is gas perneable. 7.
Appar atus according to claim6, characteri sed in that the cage has walls

with orifices pr SAMalL £RPT orosit Januar 006 WO
03/ 006314 PCT/ EPQ2/ 07615 I \?gfﬁ L*)“gr é’?ﬁ a %ecrosr'dﬁﬁgp%%hauim%l &
characterised i n FARMATHBOYAFT éﬂre Thpely cHyitednseliviet baving sel ected from

perforated platehigksir getténty, compensiaprd (feaadno;ﬁjlla;t ahech mlepkal . 9.

Appalrat us aLcor dingrddhcay by e %S&%’i 8EMne cehaLaclerised in that
the cage is desi gggglac\:/g &\om or, era ly,” W Wwothoutod bottom 10.
Process for filling ¢ ﬁtréfﬁ% ﬁ‘tpEP?l daFmW%fh ist sRefigsigmegdded

granul ar, powder §Haﬁd3ch@r Fallﬁénmwngealnﬂibdmmgh anderC pRbeRire Rnddthé r angi ng

681n ai r - per meabl econty ideRels ISurdBuABBA Y US twBCHAHd 'o'}gm{lgtf-%r%f cgé@.' m 1 to

10 2. Apparatus according to claim 1, characterised in that
| the feed nozzle is equipped with a flexible sealing skln
which allows dust-free pressure filling.

3. Apparatus according to claim 1, characterised in that
the base area of the cage has a shape selected from
15 the group consisting of polygon, circle, semicircle,
ellipse, trapezium, triangle, rhombus, square and
rectangle or the base area is star-shaped.

4: Apparatus according to any of the breteding claims,
characterised in that the cage ié in two or more
' -29 parts and the apparatus comprlses addltlonal dev1ces
with which the two or more parts of the cage
'may’be separated from one another and may be driven
~apart to release the filled container.

5. Apparatus accbrdingrto claim 4, characterised in that
25 the devices are driven apart manually or by drives.

6. Apparatus according to any of the preceding claims,

Characterised in that the cage is gas permeable.

1. Apparatus according to claim 6, characterised in that

the cage has walls with orifices or adequate porosity..
30 - porosity.




air-tight connection of the container to the feed nozz .15 il I'ing of
the container under pressure and renoval of the fiIIed+€%ﬁ¥§Pﬁ§%b 11.
Process according to claim 10, characterised in that an apparatus
according to any of clains 3 to 8 is used and, for renoving the container
frommultipart 20 preferably two hal ves of the cage are separated from one
anot her, @ffpsdibyen apart. 12. Process according to @gygpffesékai m 10 and
11, characterised in that the container is produced from alr-perneable
plastic woven fabric, preferably 25 pel ypropyl ene, plastic woven fabric,
textile woven fabric, cardboard, paper, paper-plastic woven fabric,

pl asti c non-woven fabric, textile non-woven fabric o conposites of the

af or ement i onehppakeEiala®coddind OCESSinCCObLh Atk t? 188y &f tghai ms 10 to 12,
that the till ure is 11 January 2006

30 characteri : ng pres ener al |

WO 03/ 006314 itg’gp G2 PORBIB G r‘g“ t?aF“?‘S:%’FJeEI‘JerségF?t?F?rfE%‘z bar and
particul arly RSFépertasl plate, tmesh, 2nefdringl Avormmdebsiacuwr di ng to any of
claims 10 to Hptecddmekeissed in that any finely divided granular 5
powdered solids having a high air content and selected froma group

ered sol | g a hi te  ect agrouwp
consi sting of ppeosen aclltaes woPi8PIdY LALSONARS. cLARpoN bl ack an

nodi fi cati ons Bhergpf.can b .1 rocess according to any of
clainms 10 to 15™MFEHAPELtEt i*68h $he (REE thelecdAraP idithnas a base area of

bottom or, preferably, without a bottom.

10.Process for filling containers, in particular with
finely divided granular, powdered materials having a
10 high air content, by

¢+ arranging an air-permeable container in an apparatus
according to any of claims 1 to 8,

¢+ air-tight connection of the container to the feed
nozzle,

15+ ¢ filling of the container under pressure and
- ¢ removal of the filled container.

11. Process according to claim 10, characterised in that an
apparatus according to any of claims 3 to B is used
and, . for removing the container from multipart

20 - preferably two halves of the cage are separated from
one anothér; are driven apart.

. 12. Process according to any of claims 10 and 11,
characterised in that the container is produced from
air-permeable plastic woven fabric, preferably

25 - polypropylene, plastic woven fabric} textile woven
" fabric, cardboard, paper, paper-plastic woven fabric,
- plastic non-woven fabric, textile non-woven fabric or
~composites of the aforementioned materials.

13. Process according to any of claims 10 to 12,
30 . characterised in that the filling pressure is generally



a shape selected fromthe group consisting of polygon, ircle 1circle,
ellipse, trapezium triangle, rhonbus, square and rectéﬁg%gu%?2§ﬁglh has a
star- shaped base area or the shape of a hood, of assenbled 15 pockets or
takes the formof a tied in bag. 16. A flexible container for the repeated
filling and draining of finely divided solids, characterized in that it

consi sts afoafooedspast two plies, wherein one ply is peegp@hean
ai r-perneabl e, supporting material and the 20 other ply consists of a

filter material. 17. Filtering corrudsted cardboard packagi ng (carton) for
finely. divided solids, which can be ventilated, characterized by a design,
for which one side of the corrugated cardboard consists of a high

ai r- per meabl e 25tpdhdEranerefesabhned tendubat izw( prapehlEmdyot her sides and
t he internmedi abeefdradyconsited 10 waion perneabl e standard corrugated
cardboard with a mcroperforation

14. Process according to any of claims 10 to 12,
characterised in that any finely divided granular
5 powdered solids having a high air content and selected
from a group consisting of pyrogenic oxides,
precipitated oxides, carbon black and modifications
thereof can be filled in.

15. Process according to any of claims 10 to 13,

10 characterised in that the container has a base area of
a shape selected from the group consisting of polygon,
circle, semicircle, ellipse, trapezium, triangle,
rhombus, square and rectangle or which has a star-
shaped base area or the shape of a hood, of assembled

15 pockets or takes the form of a tied in bag.

16. A flexible container for the repeated filling and
draining of finely divided solids, characterized in that
it consists of at least two plies, wherein one ply is
made of an air-permeable, supporting material and the

20 other ply consists of a filter material.

_17.Filte;ing corrugated cardboard packaging (cartonm)-for
finely divided solids, which can be ventilated,
characterized by a design, for which one side of the
corrugated cardboard consists of a high air-permeable

25  paper and the inner undulation({s} and the other sides
and the intermediate plies consist of a non permeable
standard corrugated cardboard with a microperforation.



