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The manufacture of paper in a paper mill is usually effected in a manner such that a paper raw
material suitable for the paper manufacture concerned is produced from fresh or waste paper
fibres or from a mixture of said fibres in a material processing installation of the paper mill, which
material processing installation is disposed upstream of the paper machine. Depending on the
quality of the final product, this paper raw material consists of a mixture of fibres of very different
qualities. Residual or collected material arises in the process water stream, both in the material
processing installation during the material processing stage, and in the paper machine. Amongst
other constituents, this residual or collected material contains coarse contaminants such as plastics
and metal parts, fibrous material, black particles such as soot and printing ink residues, and
contains fillers comprising a large proportion of kaolin, pigments, calcium carbonate and titanium
dioxide. The process water stream which contains the residual or collected material and which is
discharged by thée paper mill, and which is hereinafter termed the stream of residual or collected
material, has hitherto usually been fed to a water treatment stage. The filtrate thereby obtained
was then recycled to the paper mill, whilst the sludge removed from the water treatment stage had
to be disposed of. The present invention is exclusively concerned with the stream of residual or

collected material discharged from the paper mill.

In the process which is known from DE 40 34 054 C1, the entire residual or collected material
is fed as a waste water stream to a residual waste water clarification installation and is subjected
to a sedimentation operation, optionally with the assistance of flocculants. A thin sludge is then
taken off from the sludge collecting compartment of the clarification installation. Residual waste
water is admixed with the thin sludge in order to obtain an accurately determined consistency. The
coarse contaminants contained in the stream of residual or collected material are subsequently
removed by screening. The screened throughput stream is fed to a centrifuging installation having

a plurality of hydrocyclones for separating black particles. The material stream which is
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cascade. MODientrifidiiNnktallation with its hydrocyclones are very expensive and cost-intensive. Moreover,
the energy requirement for operating the clarification installation, and particularly for operating
the centrifuging installation, is very high, since there is a comparatively high pressure drop in the
hydrocyclones during operation. Furthermore, the accurate adjustment of the thin sludge stream
fed to the hydrocyclones is firstly expensive and secondly essential, since if the thin sludge
concentration departs from the optimum consistency the hydrocyclones can no longer be operated
or can only be operated at low efficiency. This known installation is explicitl)./ designed for use in
the wood pulp processing industry, since the fibres obtained from the waste water sludge are
essentially pulp fibres. This known installation is not designed for use in an industry which also
processes waste paper, where the fibre fraction obtained from the residual or collected material

contains very many short and broken fibres, which makes the use of this fibre fraction very

difficult and makes it impossible for most paper mills.

This invention proceeds by a completely new route: The two process alternatives, which are
particularly advantageous in combination, are given in process claims 1 and 2 and in device claims
9 and 10. With the present invention, it has firstly been recognised for the first time that the black
particles in part only adhere to the fibres and to the coarse contaminants with forces of adhesion
which are very weak. During the separation of the fibre fraction, the black particles can in part be
separated very easily from the coarse contaminant and from the fibres, due to the turbulence
effects which occur, and by means of the screening operation. It is therefore not necessary to
separate the black particles as a whole in an expensive manner beforehand. Separation of the black
particles when the fibres are screened even results in part in a higher degree of whiteness than that
achieved by centrifuging. The costly plant engineering of the prior art for the preliminary

separation of the black particles is not necessary with the present invention.
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recycling the recovered fibres to the production operation in a manner which is quite specific,
depending on the demands imposed on the product to be produced. The grades or classes of fibres
which cannot be used by the paper mill concerned can be supplied, i.e. sold, to other paper mills
for the manufacture of grades of paper where the final product is subject to different requirements,

or to other branches of industry.

A significant process simplification is achieved if the stream of residual or collected material
discharged from the material processing installation and/or from the paper machine is fed directly
or immediately to the installation - i.e without the interposition of a clarification or water
treatment installation - and in particular without pre-adjustment of the consistency. Moreover,

only relatively simple plant engineering is required.

Furthermore, the process provides the possibility of first separating, by a screening operation, a
coarse contaminant fraction which contains plastics and/or metals, for example, from the stream
of residual or collected material before the classification of the fibre fraction. The fibre fraction
is subsequently classified into the desired classes of fibre. Finally, separation of the ash fraction
can also be effected via a screening operation. Due to the use of the screening technique, at least
for separating or classifying the coarse contaminants and the classes of fibre, it is possible, if the
corresponding screens are arranged in cascade, to effect separation or classification and thus to
effect the recovery of very different classes of fibre, substantially under the action of the force of
gravity. The requisite energy consumption for producing the various grades of fibre is thus

restricted to a minimum.

Moreover, the thorough treatment of the stream of residual or collected material results in a
filtrate of sufficiently high quality so that a further water treatment stage is unnecessary. The

filtrate, the quality of which can be adjusted corresponding to the requirements, can be recycled
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manufacturing installation 3 is effected in this installation 4, and different materials contained in
the stream of residual or collected material R are thereby separated and are at least in part

recovered.

The installation 4 comprises three available separation or classification stages 5, 6, 7, 8, 9, through
which the stream of residual or collected material R is passed in succession. It should be
understood that a larger or small number of separation or classification stages is also possible. The
number of separation or classification stages depends on the particular situation, and is oriented
firstly towards the desired products to be produced and secondly towards the desired grades or
classes of these products. Screens, particularly vibrating screens, are presently used in each of the
separation or classification stages 5 to 8. The mesh aperture of the respective screen or screens
in separation stage 5 is about 1 to 2 mm. The mesh aperture of the respective screen or screens
in classification stage 6 is between 0.5 and 0.3 mm, and is between 0.1 mm and 0.3 mm in
classification stage 7 and between 0.04 and 0.1 mm in classification stage 8. If at least one screen
is also used in separation stage 9, the smallest mesh aperture here is about 10 um. However,
flotation, sedimentation and/or filtration may also be effected in separation stage 9, instead of

separation using a very fine screen.
The process according to the invention proceeds as follows:
A paper raw material feedstock G is fed to the material processing installation 2 of the paper mill

1. This raw material comprises waste paper, cellulose and optionally other materials. According

to the requirements imposed on the respective paper to be manufactured, the paper raw material



stage, (6a.7, 8). 13. An instaklation (4) according to claim 12,
characterised in that -the ash separation stage (9) is disposed downstream
of the fibre screening separation stage (6, 7, 8). 14. An installation (4)
according to any one of the clains 10 to 13,s5characterised in that a coarse
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paper mill 1 as a product, as mdi_cated in the drawing. The stream of residual or collected material
R leaves the material processing installation 2 and is fed to the installation 4. A stream of residual
or collected material R also presently arises in the paper machine 3, and is fed to the installation

4.

At this point, it should be mentioned that in fact it is particularly advantageous if the entire stream
of residual or collected material R is fed to the installation 4 following material processing/paper
manufacture. However, it should of course be understood that any partial streams or partial
amounts of the stream of residual or collected material R which may arise, which have not yet
been subjected to the entire material processing/paper manufacturing process but which contain
a plurality of different materials, can also be fed directly to the installation 4. However, the
arrangement illustrated has proved to the most advantageous, wherein following the material
processing installation 2 and the paper machine 3 the stream of residual or collected material R
is not fed to a physicochemical clarification or waste water treatment installation as in the prior
art, but is fed directly to the installation 4. With regard to clarification, it should be mentioned that
it is of course possible for a clarification installation to be disposed upstream of the installation
4, which clarification installation does not perform its actual function or which only performs it
to an insufficient extent, and which is thus operated semi-ineffectively or substantially
ineffectively. The scope of protection of the claims also of course covers embodiments such as

these.

In the embodiment illustrated, a considerable amount of process water is necessary for the
manufacture of paper. The paper ménufacturing process is therefore carried out "wet".
Accordingly, the stream of residual or collected material R is also carried along in the process
water discharged from the material processing installation 2, and a wet separation or classification
is effected in the installation 4. According to the respective requirements, the separation of thin
matter, medium matter or thick matter can be effected in the installation 4; this can also be

described as separation in the low-, medium or high consistency range. When treatment is effected
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is carried out in the low consistency range, since an easier separation of the individual classes is

thereby possible.

In wet separation, the individual stages 5, 6, 7, 8 are disposed in succession in cascade. The
stream of residual or collected material R is first fed to the first separation stage 5, wherein
plastics K and metals M are removed by screening, as are other contaminants such as sand grains,
splinters and the like. Long fibres LF are screened out in the following, second classification stage
6, short fibres KF are screened out in the third classification stage 7, and broken fibres BF are
screened out in the fourth classification stage 8. The mesh apertures of the corresponding screens

of the individual classification stages 6,7, 8 were given above.

Finally, the ash A is separated in the fifth separation stage 9. The ash contains black particles such
as soot and printing ink residues, and also contains fillers with a large content of kaolin, as well
as pigments, and may additionally contain other materials such as calcium carbonate and titanium
dioxide. The ash A can be separated into some or all of said materials in the fifth stage 9 or
following the latter. The filtrate F leaving the fifth sage 9 is recycled directly to the material
processing installation 2. The filirate stream may optionally, at least in part, be employed for
adjusting the concentration of the stream of residual or collected material R to the desired value

(thin matter) when this is fed to the installation 4, or may be fed to the paper machine.

It is possible, completely irrespective of the manner in which the wet separation proceeds in the
separation or classification stages 3, 6, 7, 8, to effect further treatment of the products obtained
during separation. Thus, for example, the coarse contaminant fraction KM which comprises
plastics and metals and which is discharged or obtained from separation stage 5 can be subjected
again to a separation into-plastics on the one hand and metals on the other hand, or can be
disposed of directly.‘ The long fibres LF, short fibres KF and broken fibres BF obtained in

classification stages 6, 7 and 8 can be thickened using a press and/or dried, for example. These
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advant ageous, MG R AdelnbP }Qé&gsa}ig%a%ttc? bd Rlvet treatment. A dry separation operation is also
possible, of course. This is particularly advantageous if the stream of residual or collected material
R comes from the mé.ten'al processing installation and/or from the paper machine in a dry state,
which means that material processing and/or paper manufacture are themselves carried out in a
dry state. It is also possible, of course, to dry the stream of residual or collected material R before
it is fed to the installation 4, whereby it is therefore separated from the process water coming from
the material processing installation or from the paper machine and is subjected to separation as

an airborne stream of residual or collected material R.

In order to be able to effect dry separation in the installation 4, it is necessary that the stream of
residual or collected material R be pulverised. This can be accomplished in an appropriate mill,
for example. The pulverised stream of residual or collected material R is subsequently classified,
whereupon the aforementioned separate materials and classes of material are obtained.
Classification may be effected, for example, via air classifiers, by centrifuging, or by cyclones,
screens or the like. Since the separation is carried out dry, it should be undersiood that the
materials KM or the classes of fibre LF, KF and BF do not necessarily require subsequent
treatment. A flotation treatment and/or another form of treatment may be employed simply for

fraction A.
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instal | ati Orptzganthf residual o5 callectpd material (R) via a screening operation and for separating an ash
fraction (A) comprising black particles, characterised in that separation of the fibre fraction via
the screening operation is effected, in accordance with the process, before the separation of the

ash fraction (A) containing black particles.

2. A process according to the precharacterising clause of claim 1 and according to claim 1
in particular, characterised in that the fibre fraction is classified, depending on the desired fibre
size, into at least two different classes of fibre, preferably into long fibres '(L'F), short fibres (KF )

and/or broken fibres (BF), by a screening operation in each case.

3. A process according to claim 1 or 2, characterised in that the stream of residual or
collected material (R) discharged from the material processing installation (2) and/or from the
paper machine (3) is fed directly or immediately to the installation (4) - i.e without the
interposition of a clarification or water treatment installation - and in particular without pre-

adjustment of the consistency.

4. A process according to any one of the preceding claims, characterised in that a coarse
contaminant fraction, which contains plastics and/or metals, for example, is separated from the
stream of residual or collected material (R), particularly by a screening operation, before the
separation of the fibre fraction or classes of fibres, that at least one of the classes of fibres (LF,
KF, BF) obtained is preferably thickened and/or dried folloxﬁng classification, and that separation
of the ash fraction (A) is preferably effected by a screening, flotation, sedimentation and/or

filtration operation.
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6. A process according to any one of the preceding claims, characterised in that the stream
of residual or collected material (R) is fed in a wet state to installation (4), and has a material

content of O to 6 % by weight in water, preferably 0 to 1 % by weight.

7. A process according to any one of the preceding claims, characterised in that after the
separation of the ash fraction (A) the filtrate (F) is fed to the material processing installation (2),
and/or to the paper machine (3), and/or to the stream of residual or collected matenial (R)

upstream of and/or in the installation (4), or to the waste water.

8. A process according to any one of the preceding claims, characterised in that the screening
of the coarse contaminant and the subsequent screening of the separate classes of fibres is effected

in cascade.

9. An installation (4) for recovering raw materials from a stream of residual or collected
material (R) which comprises a plurality of different materials and which arises during the
manufacture of paper (P) in a paper mill (1) and/or in a material processing installation (2) and/or
in a paper machine (3) and which is discharged therefrom, wherein the installation (4) comprises
at least one fibre screening separation stage (6, 7, 8) and one ash separation stage (9) for an ash
fraction (A) comprising black particles, for carrying out the aforementioned process in particular,
characterised in that the ash separation stage (9) is disposed downstream of the fibre screening

separation stage (6, 7, 8).

10.  An installation (4) for recovering raw materials from a stream of residual or collected
material (R) which comprises a plurality of different materials and which arises during the
manufacture of paper (P)ina papér mill (1) and/or in a material processing installation (2) and/or

in a paper machine (3) and which is discharged therefrom, wherein the installation (4) comprises
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12.  An installation according to any one of claims 9 to 11, characterised in that a coarse
contaminant screening separation stage (5) is provided upstream of the fibre screening separation
stage (6, 7, 8), and that the ash separation stage (9) is preferably constructed as a screening,

flotation, sedimentation and/or filtration separation stage.

13. A paper mill (1), particularly for carrying out the process according to any one of the
preceding claims, having a material processing installation (2) and having a paper machine (3),
wherein a paper raw material feedstock (G) is fed to the material processing installation (2), the
paper raw material feedstock (G) is split in the material processing installation (2) into a paper raw
material (PR) which is fed into the paper machine (3) and into a stream of residual or collected
material (R) which is discharged from the material processing installation (2) and/or from the
paper machine (3), and having an installation (4) according to any one of the preceding claims,
which is positioned downstream of the material processing installation (2) and/or of the paper
machine (3), for recovering raw materials from the discharged stream of residual or collected
material (R).
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during separation. Thus, for exanple, the coarse contam nant fraction KM
whi ch conpri.ses plastics and netals and which is discharged or obtained
from separation stage 5 can be subjected abhtn to a separation into

pl astics on the one hand and netals on the other hand, or can be di sposed
of directly. The long fibres LF, short fAlstestKF and broken fibres BF
obtained in classification stages 6, 7 and 8 can be thickened using a-press
and/or dried, for exanple. These -7 - individual classes of fibre can
subsequent | I I .9 ial

hosarert LSRN (B ol )6cREE AR BAEE il 1 S50Bh A0 kP

i ndustrial gsilected hfaterial EENWHRcHBdBises a PRIFEILY OF AferéiR ndfiétials andhWKibh hses during
obtained in the fifth separation stage 9, is preferably separated into the

af or ement i ofedmanwiaeture p§paper (Phinsa papsr pull Elfaadiasdn ¢imaterdiab pracessing isstaltasion ig)

sedi mentati gn%?orfi}x L%gp%tr im%@higer:] 93() %hd %C?lel? E{séﬁal#ge'd" t%'ereﬁ'om, wherein the stream of residual
or collected material (R) is fed to an installation (4) for separating at least one fibre fraction
contained in the stream of residual or collected material (R) via a screening operation and for
separating an ash fraction (A) comprising black particles. In order to achieve cost-effective
recovery of the raw materials, it is specified according to the invention firstly that the separation
of the fibre fraction via screening is effected, in accordance with the process, before the separation
of the ash fraction (A) containing black particles, and secondly that the paper fraction is classified,
depending on the desired paper size, into at least two different classes of fibre, preferably into long

fibres (LF), short fibres (KF) and/or broken fibres (BF), by a screening operation in each case.



It s'hoUI;th bé..-un_dersto_od that the treatnment of the stream of residual or
coltected nmaterial Rin the installation 4 does not necessarily have to be

‘a wet: treat A dr arat.i on operation is al bl f
| p al so possible, of course.
'This is par%ﬁ% ré ﬁ us if the streamof residual or col l ected” L-
material R corregjLO_m,t,he._ﬂBI-er—l—%—processmg instal | ati on and/or fromthe

‘paper machine in a dry state ch nmeans that material processing and/or
paper manuf acturﬁmm‘“mu l\ m arried out in a dry state. It is also
possi bl e, of cou t ream of gsi dual or collected material R
before it is fed to the |nstallat|on 4, @Sy It is therefore separated
fromthe process water coming fromthe material processing installation or

fromthe paper machine and is subjected to separation as an airborne stream
of residual @t Acpidcesd fot reedweering rai miaterialsifrom o streasbofresiduat e collgetgd mate-

Febraual or Ciat () WHIEEbRREs doplrality of BHFISAL hatctflls o IERATISES dpring the
an appr opr i ateanvfadtnref of papesitp) i a mrgmll/@r)uagé@rsmrae@ﬁrtqsfa P&qeéﬁulélg Ia$ta11at10n
col l ected maggj' bAd/oR ihSa ?a?en %Hfdé/ | AP Whid is ‘ﬂ'i’é?ﬂh@k'é%d‘tﬁé?@from wherein the

G asel 1 cat | sHeamplsesidnsoet ol ec;qslrmé;@gn@gfﬁ)elss\igé e ippalafion (ALt sgbarating at

cent rifugi ngjeRt oRY fibY€ FABAGR contained in the stream of residual or collected material (R) via
a screening operation and for separating an ash fraction (A) comprising black par-
ticles, wherein separation of the fibre fraction via the screening operation is effected,
in accordance with the process, before the separation of the ash fraction (A) contai-
ning black particles, characterised in that the stream of residual or collected material
(R) discharged from the material processing installation (2) and/or from the paper ma-
chine (3) is fed directly or immediately to the installation (4) - i.e. without the inter-
position of a clarification or water treatment installation - and in particular without
pre-adjustment of the consistency.

2. A process according to claim 1, characterised in that the fibre fraction is classified,
depending on the desired fibre size, into at least two different classes of fibre, pre-
ferably into long fibres (LF), short fibres (KF) and/or broken fibres (BF), by a scree-
ning operation in each case.

3. A process for recovering raw materials from a stream of residual or collected mate-
rial (R) which comprises a plurality of different materials and which arises during the
manufacture of paper (P) in a paper mill (1) and/or in a material processing installation
(2) and/or in a paper machine (3) and which is discharged therefrom, wherein the
stream of residual or collected material (R) is fed to an installation (4) for separating at
least one fibre fraction contained in the stream of residual or collected material (R) via
a screening operation and for separating an ash fraction (A) comprising black par-
ticles, wherein separation of the fibre fraction via the screening operation is effected,
in accordance with the process, before the separation of the ash fraction (A) contai-
ning black particles, characterised in that the fibre fraction is classified, depending
on the desired fibre size, into at least two different classes of fibre, preferably into
long fibres (LF), short fibres (KF) and/or broken fibres (BF), by a screening operation
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screens of, the like. Since the separation is carried out dry, it should be
understood that the materials KM or the classes of fibre CF, KF and BF do

not necessarigys EA & SHRS RGNt treat l'u " i treatment and/arQ .
anot her formof tréatnent may be enpl oyem . ﬁ“ﬂﬂr"gu‘l on A ~Cains

1 A process for recovering raw material & front'a &tream of residual or -

cbllected material (R) which conprises a plurality of different naterials
and which arises during the manufacture of paper (P) in a paper mll (1)

and/or in a nateichdasdWhGRH A¥ibre SéREhAG] &éiss(t?datﬁihcyt@ge isrteé‘pé?.@i%[ ﬁﬁﬁz‘i‘dé&?fcr
(3) and which Iﬁéﬂl SC Ft%(gd therefrom wherein the streamof residual or

col | ect ed nat¥cnLiass $-ed to an installation (4) for separating at
| east one fibre fraction contained in the stream of residual or coll ected

mterial (R) yig p%oc':secsgea%glorn ng S R cﬁgxdacte(%lrseaeig%ﬁ%ts'erf)g.ra?f?)naosﬂhe fibre fraction
via a screening operation is effected, in accordance with the process, before the sepa-
ration of the ash fraction (A) containing black particles.

5. A process according to any one of the preceding claims, characterised in that a
coarse contaminant fraction, which contains plastics and/or metals, for example, is se-
parated from the stream of residual or collected material (R), particularly by a scree-
ning operation, before the separation of the fibre fraction or classes of fibres, that at
least one of the classes of fibres (LF, KF, BF) obtained is preferably thickened and/or
dried following classification, and that separation of the ash fraction (A) is preferably
effected by a screening, flotation, sedimentation and/or filtration operation.

6. A process according to any one of the preceding claims, characterised in that pig-
ments, fillers and black particles at least are separated from the ash fraction (A), pre-
ferably by a flotation operation and/or via hydrocyclones, and that the pigments, fil-
lers and/or black particles are preferably classified after their separation.

7. A process according to any one of the preceding claims, characterised in that the
stream of residual or collected material (R) is fed in a wet state to installation (4), and
has a material content of 0 to 6 % by weight in water, preferably 0 to 1 % by weight.

8. A process according to any one of the preceding claims, characterised in that after
the separation of the ash fraction (A) the filtrate (F) is fed to the material processing
installation (2), and/or to the paper machine (3), and/or to the stream of residual or
collected material (R) upstream of and/or in the installation (4), or to the waste water.

9. A process according to any one of the preceding claims, characterised in that the
screening of the coarse contaminant and the subsequent screening of the separate
classes of fibres is effected in cascade.
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fraction (A) .conprising black particles, characterised in that separation
of the fibre fraction via the screening operation is effected, in
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precharacterising clause of claim1 and according t8 cfaim1 in particular,
characterised in that the fibre fraction is classified, depending on the
desired fibre S|ze into at least two different classes of fibre,

preferably i ";llbe Oﬂﬁtalfalﬁbﬁsmghf )recéwaﬂo Fdwp h%%ex(lﬁg)frcﬁﬁq{ Stfealtt Qf‘f‘é%lddall’ b?éollec-

(BF), by as erat
claim1 or 2ted hmtanab(R)s athich comprises & Bkwrélaﬁaﬁ of dkfé%rﬁagg‘fﬁ%ﬁa@?ﬁ%%;w&gl arises

material (R) rmwﬁﬁhﬁf%{ﬁ&é F H?é[e(;pe)qh a%éife‘?%ﬁﬂm@l)'dﬁﬂv@* inad mter(aZ)processmo

and/or fromt er

instal lation 1(154}1 Ia 1Pne(2\)m in ﬁeP?Rﬂremﬁﬁé{nglca%y id & }gnﬁrlﬁf 1§ca}¥qrgﬁd (5$erefrom

\tAﬁteegoL; ?2’; g%erbﬂﬁﬂfe' instalKtion (4N dom‘pri%és tat taglsaonavfibe stregning sapjaratiorestago (6,

cl ai ms, char etgérarnéjeﬂn‘? ﬂA}P ﬁSParé‘a cor Eéo) %&E‘ﬁgﬁlf@? ggﬁf(&?h&v{ﬁﬁﬁgﬁggﬂr} ck par-

pl asti cs and/tivlestewhkseinf the asl'asppa‘atmn stagar(@) a4 dlqusqdqdownstream of the fibre
screening separation stage (6, 7, 8), especially for carrying out the aforementioned
process, characterised in that the installation (4) is positioned downstream of the
material processing installation (2) and/or of the paper machine (3) without the inter-
position of a clarification or water treatment installation.

11. An installation according to claim 10, characterised in that at least two fibre
screening classification stages, particularly a long fibre screening classification stage :
(6), a short fibre screening classification stage (7) and/or a broken fibre screening
classification stage (8), are provided in the fibre screening separation stage (6, 7, 8).

12. An installation (4) for recovering raw materials from a stream of residual or collec-
ted material (R) which comprises a plurality of different materials and which arises
during the manufacture of paper (P) in a paper mill (1) and/or in a material processing
installation (2) and/or in a paper machine (3) and which is discharged therefrom,
wherein the installation (4) comprises at least one fibre screening separation stage (6,
7, 8), in particular for carrying out the aforementioned process, characterised in that at
least two fibre screening classification stages, particularly a long fibre screening clas-
sification stage (6), a short fibre screening classification stage (7) and/or a broken fib-
re screening classification stage (8), are provided in the fibre screening separation
stage (6, 7, 8).

13. An installation (4) according to claim 12, characterised in that the ash separation
stage (9) is disposed downstream of the fibre screening separation stage (6, 7, 8).

14. An installation (4) according to any one of the claims 10 to 13, characterised in
that a coarse contaminant screening separation stage (5) is provided upstream of the
fibre screening separation stage (6, 7, 8), and that the ash separation stage (9) is pre-
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stream Q_.f__' residual or collected material (R), particularly by a screening
operation, before the separation of the fibre fraction ar classes of

fibres, that east e classes of fibres (LF KF BF) obtained i
preferably tﬁﬁbHXﬁe'& /vgp %P d foll mnl IE l lJl m and t hat %-
separation of the ash fraction (A) is. d by a screening,
flotation, sedinmentation and/or fil tratl “on opera I on. A process

according to any one of the preceding clains, characteri sed in that
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and t hat thesloéyrents fillers and/or black particles are preferably
classified after their separation. 6. A process according to any one of

the preceding clains, characterised in that the stream
15. A paper mill (1), particularly for carrying out the process according to any one of

the preceding claims, having a material processing installation (2) and having a paper
machine (3), wherein a paper raw material feedstock (G) is fed to the material proces-
sing installation (2), the paper raw material feedstock (G) is split in the material pro-
cessing installation (29 into a paper raw material (PR) which is fed into the paper ma-
chine (3) and into a stream of residual or collected material (R) which is discharged
from the material processing installation (2) and/or from the paper machine (3), and
having an installation (4) according to any one of the claims 10 to 14, which is posi-
tioned downstream of the material processing installation (2) and/or of the paper ma-
chine (3).
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of .residual or collected material (R) is fed in a wet state to installation
(4),-and has a material content of O to 6 % by weight in water, preferably
‘0 to, 1 %by weight. 7. A process according to any one of the preceding
chai ms, chaGestlaryssadkivon Rehrafter the separation of the ash fractionl(-A)
the filtrate (F) is fed to the material processing installation (2), and/or
to the paper nmachine—(3), and/or to the streamof residual or collected

material (R) up and/or in the installation (4), or to the-waste
wat er. 8. Aﬂ'"m%g ﬂﬂm&u g-to any, one of the preceding clains,
S

characterised ins i ng of dar se cont ani nant and the
subsequent screening of the separate classes of fibres is effected in
cascade. 9. An installation (-4) for recovering raw materials froma

'stream of rds Mpmbessrfonddogcti&gi ravateateridls fRym wistrehmosfrpsidsaoraoplected Imaty- of
a paper i | o 187 ARIGHOrSEh R FRLRARy S AR BaRA A1 WhRorsBFBling Ble 1
a paper macmanaTgcyreigapei &) in 3 papecmall gondrnsiie praaterokprpetssingtisstallation
instal | atiomy 4ad/6P IRkl pdper dhadlems (3PRRd MINER i$ AIRRAIRE SERALRL RlcRifufk
(6,7, 8) ars]tregmn%f ?gsri]dusa %?rcgltlclzccwd rsnta?&?al ((% isff% tg rz{n?t?srgallation (4) for scparating at
least one fibre fraction contained in the stream of residual or collected material (R) via
_ a screening operation and for separating an ash fraction (A) comprising black par-
-~ ticles, wherein separation of the fibre fraction via the screening operation is effected,
-in accordance with the process, before the separation of the ash fraction (A) contai-
ning black partiéles, characterised in that the stream of residual or collected material
(R) discharged from the material processing installation (2) and/or from the paper ma-
chine (3) is fed directly or immediately to the installation (4) - i.e. without the inter-
position of a clarification or water treatment installation - and in particular without

pre-adjustment of the consistency.

2. A process accorclin'g to claim 1, characterised in that the fibre fraction is classified,
depending on the desired fibre sizc, into at least two different classes of fibre, pre-
- ferably into long fibres (LF), short fibres (KF) and/or broken fibres (BF), by a scree- -

ning operation in each case.

3. A process for recovering raw materials from a stream of residual or collected mate-
rial (R) which comprises a plurality of different materials and which arises during the
manufacture of paper (P) in a paper mill (1) and/or in a material processing installation
(2) and/or in a paper machine (3) and which is discharged therefrom, wherein the
streamn of residual or collected material (R) is fed to an installation (4) for separating al
least one fibre fraction contained in the stream of residual or collected material (R) via
a screening operation and for separaling an ash fraction (A) comprising black par-
ticles, characterised in that the f_ibre fraction is classified, depending
-on -the desired fibre size, into at least two different classes of fibre,
preferably into long fibres (LF), short fibres (SF) and/or broken fibres
(BF), by a screening operation
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fractlon (A corrprlsmg bl ack partlcles for carryi ng out t he ,
_aforementloned process in particul ar, Tharacterised in that the ash

'separation stage (9) is disposed dovvnst_ screening . -
'separ ati on st Ggsthifyseit &8)apn-Rohr: = An |Hﬂﬂ“|“ﬂt‘|“ﬂl“ﬂ§“‘aor recover| ng F vy
materials froma stream of resi-dual or collcected"materfal (R) wh

conprises a plurality of different materials. and which arises dur| ng t he
manuf acture of paper (P) in a paper nill (1) and/or in a material — -
processing installation (2), and/or in a pap machi ne (3) and which js

di schar ged t hiy egchgiase.wBeIEima {ihee $oseqnip &P?sé‘-‘r.ﬁ“@&’? Siagis fespactivelyproyvidsd for
one fibre screﬁyags&g‘gﬂmglon stage (6, 7, 8), according to claim9 in
particular, characterised in that at |east two fibre screening

cl assifi cat ion stages, particularly a long fibre Screening classification
stage (6), a 4hArproéeslsraecemh@m clgim Bashsiragtensedan that aepargtion efithe fibrafrlactidren
F L s or oo 0 1 a3shibk St Al 26fecled) in RcBrdh bitfidné Prchs, bRe the scpa-

screenlng separat i
: ration of the ash fraction (A) containing black particles,

5. A process according to any one of the preceding claims, characterised in that a
coarse contaminant fraction, which contains plastics and/or metals, for example, is se-
parated from the stream of residual or collccted material (R), particularly by a scree-
ning operation, before the separation of the fibre fraction or classes of fibres, that at
least one of the.classes of fibres (LF, KF, BF) obtained is preferably thickened and/or
dried following classification, and that separation of the ash fraction (A) is preferably
cffcctcd by a screemng, ﬂotanon, sedimentation and/or filtration operation.

6. A process according to any one of the preceding claims, characterised in that pig-
ments, fillers and black particles at least are separated from the ash fraction (A), pre-
ferably by aflotation operation and/or via hydrocyclones, and that the pigments, fil-
lers and/or black particles are preferably classified after their separation.

7. A process accordjng to any one of the preceding claims, characterised in that the
stream of residual or collected material (R) is fed in a wet slate to installation (4), and
~ has a material contcnt of 0 to 6 % by weight in water, preferably 0 to 1 % by weight.

8. A process according to any one ol the preceding claims, characterised in that after
the separation of thc ash {raction (A) the filtrate (F) is fed to the material processing
installation (2), and/or to the paper machine (3), and/or to the stream of residual or
collected material (R) upstream of . or in the installation (4). or to the. waste water.

- 9. A process according to any one of the preceding claims, characterised in that the
screening of the coarse contaminant and the subsequent screening of the separate
classes of fibres is effected in cascade.
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8)". '1-1.‘!‘ An installation according to claim9 or —¢tharacterised in
thatsthe installation (4) is i ntendeLLemrg\'O/‘i:re_ctly or
i mredi atel y downstream of the materi al ' a‘ I'lation (2) and/or
of the paper resthugseak von R@hf.vmthou‘\mmmﬂ“m on of a -3 -
clarification or water treatment instal%atcont 1%, An installation

according to any one of claims 9 to 11, characterised in that a coarse
contam nant screening separation stage (5) is provided upstream of 1he

fibre screeni eparation stage (6, .7, 8), gnd.,that the ash separatio

Stage (9) ie nPeAnanRpateh & FfSeteverbe ;A RBRns B0ty 4 Sfeaf o) eSERI e cOllec-
sedi nent at i on tehaiaeridli (R)rwhich copgppisen a iphurakityagfediffegnt matoxiabaprd whith agigss,
parti cul arly _iddfingahe laRefdetire ob Bupir QPLRPa BARRlIRY) ARUSHIN aGHRCAE drBEessing
precedi ng cl ai,ns, "having a. pateri.al processi n& in taiil St.l n (2 8 havi ng
a paper machi rﬂ'é“(‘%ﬁ‘,m%ﬁgr%‘? OL Il A RAPEF Mcﬁﬁl“e ) #nds whigh i, k%%@gge SINPREArQrR,
the material piereinshadnstalbitishl(4) compfigds, artldrst papfibrersayeening aeparutibe edge ¢6 K

it or al (PR 00 G e h SeplaBb RSt R hetrfiion thy cBhiby AP BREK pBN
resi dual or cdiclesstwherein the ash separation stage (9) is disposed downstream of the fibre
screening scparétion stage (6, 7. 8). especially for carrying out the aforementioned
process, characterised in that the installation (4) is positioned downstream of the
material processing installation (2) and/or of the paper machine (3) without the inter-
positionof a sludge or water treatment installation. |

Paamnd

11. An installation according to claim 10, characterised in that at least two fibre

screening classification stages, particularly a long fibre screening classification stage
~ (6), a short fibre screening classification stage (7) and/or a broken fibre screening

classification stage (8), are provided in the fibre screening separation stage (6, 7, 8).

12. An installation (4) for recovering raw materials from a stream of residual or collec- -
ted malerial (R) which comprises a plurality of different materials and which arises
during the manufacture of paper (P)in a paper mill (1) and/or in a material processing
installation (2) and/or in a paper machine (3) and which is discharged therefrom,
wherein the installation (4) comprises at least one fibre screening scparation stage (6,

— 7, 8), in particular for carrying out the aforementioned process. characterised in that at -
least two fibre screening classification stages, particularly a long fibre screening clas-
sification stage (6), a short fibre screening classification stage (7) and/or a broken fib-
re screening classification stage (8), are provided in the fibre screening separation
stage (6, 7, 8).

13, An installation (4) according to claim 12, characterised in that the ash separation
stage (9) is disposed downstrcar of the fibre screening separation stage (6, 7, 8).

- 14. An installation (4) according 1o any one of the claims 10 10 13, characterised in

that a coarse contaminant screcning separation stage (5) is provided upstream of the
fibre screening separation stage (6, 7, 8), and that the ash separation stage (9) is pre-
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materlal (R which is discharged fromthe material processing installation
(2) and/ or fromthe paper machine (3), and havi Fastal l ation (4)

raccording to any one of. the precedin ai ns, mhlc posi ti oned
‘dewnst r eam of CeHBUNERTE &Pnﬁ? essi ng m \Z\B
machi ne (3), for recovering raw materlg C

har ged str.eam of
resi dual or coll ect ed mat eri al (R) : :

ferably constructed as a screening, flotation, sedimentation and/or filtration separation -
stage. '

15. A paper mill (1), particularly for carrying out the process according to any one of
the preceding claims, having a material processing installation (2) and having a paper
machine (3), wherein a paper raw material feedstock (G) is fed to the material proces-
sing installation (2), the paper raw material feedstock (G) is s'plit in the material pro-
cessing installation (2) into a paper raw material (PR) which is fed into the paper ma-
chine (3) and into a stream of residual or collected material (R) which is discharged
_from the material processing installation (2) and/or from the paper machine (3), and
‘having an installation (4) according to any one of the claims 10 to 14, which is posi-
tioned downstream of the material processing installation (2) and/or of the paper ma-
chine (3). ' '
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