WD 03/ 006314 PCT/ EP02/ 07615 APPARATUS AND PROCESS FOR FI LLI NG CONTAI NERS
W TH GRANULAR OR PULVERULENT MATERI AL The present invention relates to an
appar at uswerd/oes3ps ocess for filling containers with granwcarEroz/opeswer ed
materials, in 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 and extrenely | ow pour
density such as, for exanple, finely divided silica poses various

probl ens. Producers as well as final consuners are faced with the fact
that these materials raise dust even in the slightest air convection. The
formati on of dust nust be avoided to protect the personnel dealing with

the produclepit0ife RES St sdasmgent@ct faithriigal PrP¥rifeak N GulveduiByAuSt .
I n addi ti omarkdmarnl ow pour density increases transportation costs because

the ratio of container weight to filling weight is high and a
correspondi ngly | arge anount of packaging naterial is required. OMng to
its three-8h@reRsEeAnt spaehsliobr ardhtstsr tct wre apdd metys dinvd dedbsodésa is a
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put into acgnashtf! Hbdyslat asokoakawt 200 R0 Gike SPOnt aneous escape of
this removable air content takes place only very slowy and inconpletely.
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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 correspondingly large amount of
packaging material is required.

Owing to its three-dimensional spatial branch structure,
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 removable 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



2 applied vacuum The duration of filling increases as the air content

i ncreases. The bags consist of three to four plies of paper, and one ply
of the paweromessiadditionally be |am nated with 5 pol yet hplCemPoasréas barri er
agai nst penetrating noisture. To achieve the desired air perneability

during the filling process, all plies &e mcroperforated. This has the
effect that the product is conpressed as it is introduced into the bag
and its filling density increases relative to the 10 natural pour density.
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press rollers, but this can always give rise to Structural danage which
may advers&ty SPPEELY RECTSASSSrties of the solids in use. 15 The higher
proportion of the product in the container weight reduces transportation

costs, but Thki bagavicngsiist offf seirday maddiduonsliexpendbipse, fHEd psRsuri ng
t he speci aly;cqrt ai.ne sary -filling devices. A process and a
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bag, consists of flexible air-pern e wove , prefera a single
or nultipl BEpFESSr prasbPildefoés FEETPaHfaradieds Thbsthanethel effedqhi s
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vacuum i s lied t t.he woven fahric receptacle and |
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pr edet B mi nediufall ppgrweleglsti tiys achi eved. The 30 issuing gas is distributed
over the entire surface of the woven fabric receptacle. During the filling

process, the i@rgqggtpB%sﬁ%ﬁ%r%BbB%f¥yn%%%(%%ef§hf%5¥yigg£g&§¥%gﬁd into
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 vacuum 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
product is reversibly compacted, as when being poured into

bags, without its structure being destroyed in the process.



bags, wthout its structure being destroyed in the process. W 03/ 006314
PCT/ EP02/ 07615 3 DE-A-198 39 106 describes flexible |Iarge containers for
finely diwpdatgosed i ds having a high air content for repe&CadEPb2/disihg usi ng
vacuum filling systens, which consist of at |east two superinposed plies,
an inner ply 5 consisting of uncoated ai3-perneabl e woven fabric and an
outer ply being dustproof and being coated with a noisture barrier and
these plies being nmutually connected by a special seamin such a way that

the contai DEFAFAP8OHY 106 Reyatietkd Mugibid . 1400 EBnthisdasirgn of

cont ai ner S ,¢.l art.icul ar the jncrease | isture in the filling product
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reach a prgglet er m',r?ed B:oul% ng éﬂnoéi% ﬁ?%l%%%?%eﬁgﬁ?%e?flef‘iagﬁraﬁ Y the
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prior to PREFARG ARG PSR miieeReRg shrwal tneceraastef bliea fabric is
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parti al coggQ%E% n, fc;Qggtilling product are also effected by the
appl i cation Of vacuu u & dr awback of the process described in DE-A-198
39 106 is the extrenely high expenditure on apparatus as vacuum systens
are redi r #dthothiet Wesrdein mifharonteonpact,i am grert ekl angthé iherkasge
cont ai ner. jRespRlit@ R S LN U i.l1ing. capaci is.still too
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overal | . arge 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 this large container, with which the filling
20 material is subjected to preliminary deaeration prior to
filling and a further deaeration via the seams of the
fabric is carried out during filling. The preliminary
- deaeration and therefore partiai 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
filling of the large container. Despite this expenditure,
the filling capacity is still too low, so the process

30 described in DE-A-198 39 106 is uneconomical overall.

It is accordingly an object of the present invention to
provide an apparatus, a container and a process for filling
the containers, in particular with finely divided solids
having a high air content, with which a high filling



It is accordingly an object of the present invention to provide an
apparatus, a container and a process for filling the containers, in

parti cul awowswobs3fi4 nel y divided solids having a high air ®cmEPnr/g76nd t h
which a high filling WO 03/006314 PCT/ EP02/ 07615 4 capacity w th adequate
conpression of the solids to be poured 4y be achieved with | ow
expenditure on apparatus and therefore |ow capital outlay. This object is
achieved with an apparatus for filling 5 containers, in particular with

finely divicdedcsaly a4 thavdeguat iddnids SO5W €9t , t RENBLI$HBY+8 Heed nozzle
which may he . ith 1r,n%du%ed i nt.o tréﬁ fgcﬁﬁ orifice of the container, wherein
the feed n6Z2IeCi $90 “FeSiGHEY Shat Whe ¥bI§HREMAYTBES| APr BARREA HAder
pressure apddt heererdbaiendow sagurtadurdadiayd0 by a two-part or nulti-part
cage (3). The present invention also relates to a process for filling

cont ai nersghii Bﬁﬁbk%uw@’dﬁﬂﬂédéd“ﬂféﬁﬁéﬂf§§£§9££35 Qggig 11@,high air
content, by arranging an ai r-perrreaJ] e container "In an-a arat'ds according
to the 1nvERRTBANSESy - dingMaris cidmiectiitdh Binehe dbnidedesolbdshbaténg

nozzl e, fikl highokirt kR ne@mtal RIMPHIABI PrLSEAEE @ggzign?%§bho%a§hgefiI!ed
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for finely dirvPHBEeSorde o e SPddticie RF e i GenhALNEF ai HhAgein
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materi . by Actvpdipagtt oroma leribedintertagd (de. i nvention, the air-
ermeabl e, supporting material can be arranged on the outside and filter
p ( pporting g
material omneh@rkBeh®€invention also relates to a process for filling

‘containers, in particular with finely divided solids having

a high air content, by arranging an air-permeable container

in an apparatus according to the invention, air-tight

15 connection of the container to the feed nozzle, filling of

the container under pressure and removal of the filled
container.

Another subject matter of the invention is a flexible
container for finely divided solids for the repeated

20 filling and draining, characterized in that it consists of
at least two ply, one above the other, wherein one play
consists of an air-permeable supporting material that is
preferably non-coated and the other ply consists of a
filter material.

25 According to one embodiment of the invention, the air-
permeable, supporting material can be arranged on the
outside and filter material on the inside.

However, other combinations of the plies, from the inside
toward the outside,are possible, wherein the combination of

30 supporting and filtering element of the container is
essential.

- The container accordiﬁg to the invention can be designed
for optional amounts of finely divided filler materials.



However, other conbinations of the plies, fromthe inside toward the

out si de, are possi ble, wherein the conbination of 30 supporting and
filteringwelosedst4 of the container is essential. The contairmPo2/emedr di ng
to the invention can be designed for optional anpbunts of finely divided
filler materials. WO 03/006314 PCT/ EP02/®7615 5 The contai ner according to
the invention can preferably be wused for amounts up to 1,200 kg. In
contrast, containers according to prior art could only acconmodate filling

anount s OrTg@ t@niﬁﬁdqx dﬁéﬁﬂﬁﬂﬁﬁfﬂdEﬂhésﬁﬂvéﬂflgﬁcbgﬁ|ﬁr@@@rﬁ@l be
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cont ai ner, aPﬁOﬁdﬂch@Da@nxnnuyﬂﬁunauﬂﬁuqﬂlw accondodgtEori01ihg i nvention,

wher ei n C|gﬁbb&tgl gb%d(fﬁﬁ s can be achieved. The finely divided

materi al can be dralne fromthe ® contai ner according to the invention

through a ﬁggcedlng fluidization and simnmultaneous conveying. 15 For this,

known d? Ge M@dFirdad &t b s @R CITRL e orami rer cemperdiaglyo the

inventlon Bvashawne sehematdically in Figure 3. A further subject matter of

the invention is a corrugated cardboard container (carton)for finely

di vi ded maty %tal%% whlch %ﬁﬂ}baﬁ¥ tilated. This container
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of non |r- er meabl é sta corrug
nlcropg t&€i dpvention, whereln clearly hlgher bulk weights can be
achleved

The finely divided material can be drained from the
container according to the invention through a preceding

fluidization and simultaneous conveying.
15 For this, known drainage devices can be used.

The container according to the invention is shown
schematically in Figure 3.

A further subject matter of the invention is a corrﬁgated

cardboard container (carton) for finely divided materials,
20 which can be ventilated. This container is characterized

by its design, for which one side of the corrugated

cardboard consists of a highly air-permeable paper and the

inside undulation(s) as well as the other sides and

intermediate plies consist of non air- permeable standard
25 corrugated cardboard with a microperforation.

Optional combinations of the outer plies, the inner plies
and the intermediate plies are possible, wherein the

container (corrugated cardboard container) has a supporting
as well as filtering design.

30 This results in the following advantages as compared to the
known technology:



Optional conmbi nations of the outer plies, the inner plies and the
internmedi ate plies are possible, wherein the container (corrugated

car dboar dwomnweddmer ) has a supporting as well as filteri mgTd®s/grnis 30 This
results in the foll ow ng advantages as conpared to the known technol ogy:
WO 03/ 006314 PCT/ EP02/ 07615 6 The highly air-perneable inner ply acts as a
filter for the product and permts the air to escape. The outer ply and
the internediate ply(plies) and the undulation(s) absorb the forces, but
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sufficient T0°achieve® GUprapriate ENEI KR§WBF 90nd Oforcai Wependdesr ¢img to a
preferriéd erbodpredicoftybe) present invention, the 25 apparatus according
to the invention has a special feed

The container according to the invention is shown

schematically in Figure 5.

Finely divided solids having a high air content may be
poured 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, precipitated 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 equipped 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 of various sizes.

30 The cage which is an impoftant 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



nozzl e which is equipped with a flexible . sealing, skin. and therefore
allows dust-free pressure filling. The feed nozzle may be deformabl e and
may t her evorog/oedsiow the filling of containers of vari ousPST#Pe2/0805 The
cage which is an inportant conponent of the apparatus according to the
invention has to withstand, in particularl, the pressure required. At the
sane tinme, the cage gives the container adequate support during the
filling process, to WO 03/006314 PCT/EP02/ 07615 7 ensure that the
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material s n%§3b56?§?légsiﬁ tRe Shpard: & Qa(iﬁiﬁqﬂ;HQPQ?%§5. i nvention. The
materials may be: air-pernmeable plastic woven fabric, preferably

pol ypr opyl efentpvearfsapfi e, wipkavhiré ewyverf fsilades drextdt evawvens f abri c,
cardboard, mpapsia1Rapsy pLagti n paterial | astic non-woven . fabric,
textile onfmovenéfabrig o% g%%ggg?gggtg% %ﬁ?%ﬁ?é%%ﬂ%ﬁﬁﬁﬁ YKo d-PateFial s.
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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, square 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 filling
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 filling product is also achieved. To
enable the excess pressure to escape as rapidly as possible
from 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



uniformy and snugly as possible. It is therefore expedient 25 if the cage
substantially corresponds to the shape of the container. Additional
fittings wo oBles3cage al |l ow adaptation to the respective ®CRERINE613 0 be
filled. OMng to the excess pressure prevailing in the interior of the
container, the air is carried off over ti8 surface of 30 the container. As
the excess pressure is able to escape, conpression of the filling product
is also achieved. To enable the excess pressure to escape as rapidly as

possible feoonwibr saahabmer poirdspakt.i a@iay Y, the £asee9daa 88HI Y
fitting cageXa$t S §xpedient if.th% ca&f (3) itself_is. 35 al so
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PCT/ EP02/ 07&8d6anBageowst h fadbguabegeparddist wrel i sodmyeder aehi £vieshef 081
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Preferably, thg Caﬂi (%L has no hotto ng to a partic arI%
preferred eRboaFhBRLY of "PhRATASpardfuSa3gccdrdi MY 1a¥e 3 rRHi9Brandhe cage
(3). nel0 bemaynbewdest gnetewpahbsitard Hote cip i fsr LOMpS i 518 asgh t (pnal 15
devices W th %hhghbé@go%mo parts (3a, 3b) of the cage nmay be separated
from one another-an may "be driven apart manually or automatically,
preferably electro- pneumatically, to release the filled container. In
particul ar fRCPHE1RESECOR Pagsishdped ywipte f pad/ goialdbeset of the

apparatus according to the invention, the cage (3) may be
in two or 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 polygénal 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
process 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'éeparated from one another and

driven apart to release the filled container. As the filled



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

pr ef err edwomboadisment of the present invention, the cage Ra3/EPo2/imsts om in
other words the cage is open at the bottom This enbodi nent’all ows 25
particularly sinple nmanagenent of the fi®ing process. After the two-part
cage has been closed and the two parts have been connected to one anot her,
the actual filling process can begin. For exanple, the container can then

be positionedtadinectiy ohea ptaheiog anpal Alatd he feeth ®ozzi€ 39 can then
be introducgﬁsif opLhe Egg%dogifici of the a%Qntai er, and can be connect ed
in an airtight nmanner to the “€oft aFABPPOET Pt A56FDf the filling

process, the two cage wedges can then be separated from one another and
dri ven apartPeoPFesenseinientiphediddnnainde. dassdrhisdd |4t Mo DR 006314
PCT/ EPO2/ 076dBer8n&&nt 8i ReGukast hen standing on a plate or pallet, it can
easily be renoved by a transportation device. The present invention wll
now be q@sc§ibed again with reference to figures. 5 Fig. 1 is a side view
of a preferr%%'e%bgﬁiﬂeﬁ%deVEﬁﬂ obr 8sBie fierkast iodingn of whel an vi ew
of the enbopireeentatnoedihgnto Fig. 1 wth opened cage. As shown in the
figures, the preferred enbodinent of the 10 present invention conprises a

framework Ipwithot j 2 . e, tap, al on ich the two halyes 3a and
3b of the cfg@ge 3¥@né§bgénm‘%§% %39} E%ﬁv?ﬁ‘?’?@&%e\% ARCHAAELO 1B h
enbodi ment $hbwnopanefigcageand 2, the cage has a square base area and is
di vided along the diagonal into the 15 tw halves 3a and 3b. This ensures

&Eat t he twos hahyes EﬁntﬁésEEMuP@s?eEﬁéabggf%@@Q&I&Rﬂédfﬁ%%éxggégﬂg”’ even
en . \ .
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 shells 4a and 4b which sﬁrround
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 filling 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.



the [sic] has been pressed against the cage owwng to the high filling
pressure. The cage also has two half shells 4a and 4b which surround 20

t he feed woazles3fsrot shown) when cl osed. As shown in Fig. PRI/RPhBOSEYEe 3 iS
open at the bottomand the container is positioned on a pallet or plate
during the filling process. It is also B@vantageous, as shown in the
figures, if the filling nozzle is arranged symetrically 25 with respect to
the frame 1 so a cage half 3a nay be renoved further fromthe pallet or
plate 5 to @hl blweeasy handesshef ebnesanplre & iccdAdBisPestald@pe devi ce for
removing th Lk ntainer. Figure shows schematjcally, a
representatigg{-llé%%gtghé9 g °c8%%SFneP?mﬁigoF%ﬁn5WHP%E%}W%Ve%%¥am@rm@?ble
03/ 006314 PEYFEPORADFEL8L 10 (PR wheeconeibhoo, nshtesciornt aiel £ wstghti 6g to
Figure 3 cwss{gtgogfgymp)plies, nanely the supporting, air-perneable
outer material 7 (PP woven ribbon material with a weight of 75 to 300

g/ nB) . T@e material _is not coated so that air can pass through. This
out er Iéger S LeppbtelngsaBoterPaiedcapr fhag g qarodiass arbemghup to
1,200 kg. Cnhibeoontber1basd, 1EhauppeeRdng! ¥is a8 1 NPy, B 4 (#4)1 ner)

consi sts of ilter material (e.g. HDPE nonwoven 10 , Tyve by Pont ,
whi ch holdspg%%ﬁc h%m?PﬂnguBigpdgdzﬁpoﬁﬁct but permits the air escaping

fromthe product to pass through (filter effect). The drain 9 is shown
schemati cal Py theFpghee HandhetHeabacohdspaygorinealirgest gny@ngl i s thus

particularly;gui e : speci. draini ng _apparatu ording to EP

D b1 Bga Bl RHLhER) Cchfibisll BroRCti kel RatetdadPNal & o B Hiabes

corrugatbd cBYBBkaraycBaPanher waécbr dbhgst batche tivey efitriedny 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 design and is thus particularly suitable for

15 a special draining épparatus according to EP 0 761 566 BIl.

Figure 5 shows the schematic representation of the

corrugated cardboard container according to the invention.



WO 03/ 006314 PCT/ EPO2/ 07615 11 dains 1. Apparatus for filling
containers, in particular with granular, powlered or finely divided solids
havi ng a wbioghoail4 content, conprising a feed nozzl e whi cirCFEPOIDE6HS
introduced into the feed orifice of the container, characterised in that
the feed nozzle is so designed that thdlolids nmay be introduced under
pressure and the container is surrounded by a two-part or nulti-part cage
(3). 10 2. Apparatus according to claiml, characterised in that the feed
nozzle is erfiajpped with a flexible sealing skin which allows dust-free
pressure filling. 3. Apparatus according to claim1, characterised in that

the base argea t ca a shape, sel ect ed fron1 15 the group
consi sti ng %’f }glﬁay%ﬁzn gf?lﬁc % fgje?rgc??ré]?@lnﬁf’:[sr p<d, PEEEISHIGR "irbhangl e,

r honbus, squar%rmarecp@v@éaee@ror héihatg dieddes sidri-dshapednd.a

the cage (3) Tadnaie A R R e por e SR e s

t he cags (3) is1n two or
addi ti onal devitedieed V\m% ’lﬂh% feedopribieeparft §h@3@;on3ta)ln@‘r,t he cage

may be separ alaih RO AND! Nlia ANEh BBy 08 BLYSR 13U dedilplease the

filled contai rlcer}iar Apv%%lr us according to claim4, characteri’sed in that
25 the devi ces Jacﬁy%lrrflai‘ra?l%a’rlﬂ reguggddundes. Pr@SSNgﬁara@tdus‘:he

according to amnifiddie 1y ecettagnheéai B%, achabapheti $edml tihak the
(3) is gas per(ge)abl e. 7. Apparatus according to claim®6, characteri sed in
that the cage (3) has walls with orifices or adequate 30 porosity. WO
03/ 006314 PCT/ EP02/ 07615

10 2. Apparatus according to claim 1, characterised in that

the feed nozzle is equipped with a flexible sealing skin
which allows dust-free pressure filling.

3. Apparatus according to claim 1, characterised in that
the base area of the cage (3) 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.preceding claims,
characterised in that the cage (3) is‘in two or more
20 parts and the apparatus comprises additional devices
with which the two or more parts (3a, 3b) of the cage
‘may be separated from one another and may be driven
apart to release the filled container.

5. Apparatus according to 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 (3) is gas permeable.

7. Apparatus according to claim 6, characterised in that
the cage (3) has walls with orifices or adequate
30 porosity.



12 8. Apparatus according to claim7, characterised in that the walls are
produced froma material selected from perforated plate, nesh, netting,
woven fabwoo3samdi4 sintered material. 5 9. Apparatus accor ¢CaEronomny of the
preceding clains, characterised in that the cage is designed with a
bottom or, preferably, w thout a bottomy2l0. Process for filling containers,
in particular with finely divided granular, powdered materials having a

10 high air content, by arranging an air-perneable container in an

apparat us @coRg-Lo 20¥o0h: £LALBBCIaA §, Al ddidhll; SONNGELAL, Of the
container to the feed nozz?e, 1 i Irng of the container under pressure
and renoval Wtetwelis| aee popduradr from. apmetess adc cmldiaed Exdmi m 10

characterised parthadtaa p2epal ahHShacaeEEi NG t Rfh Ofarfl @ h to 8 is
used and, for renoving the container frommiltipart 20 preferably two

hal ves of the THYeSEFS BRp&Fafed from one another, are driven apart. 12.
Process according to any of clains 10 and 11, characterised in that the

contai nér i%. phpokicedusreatoatinpetoeahieopl aglel @raerni fahfliLimpref erably
25 pol ypropyl e e ven f.abri textile ven fabri, car dboard,
paper , paper-ppggFﬁ%ga%b%% aﬁ?i%?atpfg%tF%gﬁoﬁ§&§§§ﬁgP§ " %htgxtile
non-woven fabrikotdrom conposiesratply hewatboeheat botiedmnat eri al s. 13.

Process according to any of clainms 10 to 12, 30 characterised in that the
filling pressusgodssgensraklyl Y 036009344BCTAEPOZ/ Q461D 2131 th
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 e 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 8 is used
and, for removing the container from multipart

20 preferably two halves of the cage are separated from

one another, 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



O to 8 bar, preferably 0 to 2 bar and particularly preferably 0.2 to 1.2
bar. 14. Process according to any of clainms 10 to 12, <characterised in
that any Worelogesdd vi ded granul ar 5 powdered sol i ds havi ng PaTHiPgNOBiF
content and selected froma group consisting of pyrogenic oxides,

preci pi tated oxi des, carbon black and ndd fications thereof can be filled
in. 15. Process according to any of clains 10 to 13, 10 characterised in
that the contai ner has a base area of a shape selected fromthe group
consi sting of Pokygénparsi rolefersdnicia dee,2 abdi psed baapezilarlyri angl e,

rhonmbus, squargrard. Legtangle [Qas a star- shaped base area or the
shape of a hoogr ofrgssgﬁb < t%elﬁgiﬁﬂﬁs or takes the formof a tied in

bag. 16. A]&Lexrble container for the repeated filling and draining of
finely di vidded"$6FPES, 2Earadner itredih athatlains cbdstst §2of at | east two

plies, wherei ncaaeaertrérlleedrra@e t@lfatararg; rfﬁfélf?aé&eldéapgggﬁwgrmt eri al
and the 20 ot her ﬁ8¥@ onsi.sts g filter, naterial tering corrugated

car dboafd pack&g’ At ISt VHQQH%)P%HRM%&R!%Q@?%%t ARfchecantpe
ventilated, cliapactegirpeg tmyonaldﬁsﬂr@,off Yy ¥yt Onex shige, of the

corrugated car I f a hr h air- er mea er.and the
i nner undulatrgggé;g Q%he 0 her %? na& %é?ﬂgﬂfag%tb??és consi st
of a non perneéb?éeoitaﬁaat@ dbﬂﬂm@hhed cardboard with a mcroperforation.

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.Filtering corrugated cardboard packaging (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 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.



