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WO 2007/ 129900PCT/ NO2007/ 000152 1 Apparatus and
met hod for separation of waste nmaterial. The
invention relates to a machine for providing organic

W a@ﬂﬁ?%@?ﬂﬁ’ preferably substrate, for use inPCT/Nozommomsz

! ring biogas. Mdrre specifically, the machine

is arranged for sorting, washing and mlling the

waste in order to obtain organic waste 5which has,
speeirbitnspanti neehed zZEor Hepanakdeni 6f R8RS MRS o

a nmethod for providing organic particles, preferably
substrate, for use in manufactuyring biogas. The _
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heavily polluted waste. It resembles a mixer in its mode of operation. The waste is
combined with liquid and mixed in a tank. Low-weight waste such as plastic will
float up and then be removed. Heavier waste such as metal ete. will sink to the
bottom. The organic waste will stay in the middle of the tank whete it is shredded
by the knives. This technique is expensive and has a low dry solids value since a lot
of liquid is added during the process. The term dry solids value refers to how greata
portion of the substrate has energy content. The low dry solids value means that the
pulping plant should be located near the biogas plant in order to avoid major
transport costs.

A conventional milling machine has a feed screw that feeds the raw material
through a set of knives and a screen. The raw material is forced through a rotating
set of knives which shreds the raw material into a fine mass which is then pressed
out through a screen. By having the correct diameter on the holes of the screen, it is

_possible to prevent excessively large particles from being admitted to the finished
product. The milling process requires finely-screened raw material. The addition of
large particles and non-organic material such as metal or glass in a milling process
will lead to shut-down or machine breakdown.

From the patent literature several publications are known presenting examples of
the use of pulping and milling technology in industrial processes in order to produce
biogas substrate.



by the knives. This technique is expensive and has a
|l ow dry solids value since a lot of liquid is added
during the process. The termdry solids value refers
to how great a portion of the substrate has energy
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processes in order to produce biogas substrate. 2 In
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Embodiments of the present invention 'seek to provide a machine which
manufactures biogas substrate with a high dry solids content. Furthermore, the
machine is capable in a simple manner of screening out foreign objects located in
the waste mixture fed into the machine. It is a special advantage of the machine that
it is not necessary to remove the packaging from the food before the food is
deposited in the machine. The machine is adapted for handling many different
packaging categories such as plastics, netting and binding twine often used round
meat, metal and glass packaging, etc.

With this kind of waste handling, the separation of the plastics mixed with the waste
is a particular problem. Thus, embodiments of the present invention also seek to
obtain a simple separation of the plastics. It has been shown that the machine
according to embodiments of the invention is also capable of handling different
types of soft packaging such as netting and binding twine in the same way as it
handles plastics. For the sake of simplicity, the machine will be described
hereinafier in relation to the handling of plastics, but it should be understood that
the scope of protection also includes all types of soft packaging.

In machines according to the prior art, the plastic material is milled into small
pieces together with the rest of the waste. The separation of the plastic takes place
subsequently often in a separate process. :



if the waste should contain netal. After the mll,
the mlled material is transferred to a unit which

di ssol ves the particles into smaller particles. This
di ssol ving process is inplenented by adding liquid to
the particles in a conical container, at the bottom
of which is a tool with high rotational speed and saw
bl ade-shaped teeth. In this3process (the pul ping
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enav@s fer hanepi ng, the separation of the plastics m xed
with the waste is a particular problem Thus,
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Oﬂﬁﬁﬂfﬁﬁﬁﬁvlﬂyﬂﬁ§ -soft packagi ng such as netting and
binding twine in the same way as it handl es plastics.

ThEdachh® fabkeligf tosémpddigichty ofttheinvantivms desigheevith an intake,
whdfSebisPefld B8 &ig Qﬁ‘lfctv%sté RvHieA &4l @Rotr@rbgy bangini i@l bodies
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distance between the milling tool and the stationary part is adapted so as to achieve
a milling effect on the solid parts of the waste for grinding into smaller pieces when
they pass between the tool and the counter-tool. The distance, however, is adapted
so as to prevent the grinding effect being exerted on softer parts such as soft
packaging, preferably plastics and netting/binding twine for meat packaging.




3 The machi ne according to enbodi nents of the
invention is a so-called all-in-one machine. This
nmeans that the machine perforns several of the
functions which according to the prior art are
handl ed by different stations or by several nachines
formng part of a larger plant as explained earlier.
The mul ti-functional machine is capable of producing
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adapted so as to prevent the grinding ef f ect bei ng
exerted on softer parts such as soft packagi ng,
preferably plastics and netting/binding twne for
nmeat packaging. 4 In the machine according to
enbodi ments of the present invention, the follow ng
process takes place: the noist and dry organic waste
is mxed together in the chanber, this mxing



According to the first aspect of the invention, there
i's provided a machine for providing organic partlcles
preferably substrate for use in manufacturing biogas,
t he machi ne conprising; an intake for input of noist
and dry organic waste to the machine's interior
chanber, where the organic waste may contain foreign
bodi es such as soft packagiyg, preferably plastics,
netting and binding twine, as well as netal "and
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shaft 4 is driven by a notor 10 and is nounted on
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counter-tool 6. The shaft's tool 5 is adjusted in
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10 smal |l -particle organic mass will no | onger
function as efficiently. At this point it is
necessary to performa purge of foreign bodies from

t he chanber, before the waste sorting can continue.
The supply of waste to the chanber wll then be
stopped. Hot steamis added to the chanber through
nozzles 7. By neans of thesgteamthe organic mass is
broken up and forced out through the outlet 9. At the
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4. Egglfslpzﬁbié% r1mnhéf (f) E@%n@l?g mB ﬁ% A fﬁll%)l %{rlFéSaﬁ 1% machine

is §irttes prastided with & @@ﬁttrzm@O& ﬁafTﬂiel%é%tSef&nFﬁ b 2 Eledperoch a
maAAREr Paoweaer aistunat to dastovnie-tbalod. Tiis distange may vary, but a
dls?ﬁﬁle;dfoﬁq@rrﬁﬁ wileb & ipr GUFEET eRE eh&t sttbel shiaftilunt he shape. On
acco%%t of this s apg \z{é 22113 the distance to the counter-tool 6, there is no cutting
effect but rather a milling effect on the solid particles in the waste passed between
the tool 5 and the counter-tool 6. Waste of different kinds such as organic waste,
metal and glass will therefore be ground up into smaller pieces. A further
contribution is made to the fragmentation of the organic waste by the chamber 3
being filled with both wet and dry organic waste together. By means of this mixture
of waste, the moisture from the wet waste helps to dissolve the dry organic waste,

and it will not be necessary to add additional liquid to the process.

The distance between the tool 5 and the counter-tool 6 together with the blunt shape
of the tool 5 permit packaging such as plastic, twine and netting used for wrapping
food to pass between the tools without being ground up into small pieces, thereby
substantially retaining its original size in the chamber. In the bottom of the chamber
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10bl unt shape, a stationary part nounted in the
chanber, where the stationary part acts as the tool's
counter-tool, an outlet for mlled particles, an

ector for fore| gn bodi es, the distance betwe
Wé&?ﬂ?/&%?aﬂﬂt he 15stationary part being of a si EET’%VH%'{W"OOM

permts a mlling effect to be;achi eved on the

waste's solid parts for grinding up into smaller

pieces, while the extent of the distance prevents a

mial dcteBg 8ebf dete, iy ountbé prayidedewitl dparingsh easkeafwehich has a size

gfré ?{@&ﬁeéy%ﬁt}:%dmﬁﬁh' This séreer 8 ARG fie: AGEME Pantlles and
q%%l %}c?eéﬁ:gmfe:%l sed: j[eﬁ t& h% zetnlﬁﬁCQ gtt i5e of th
m@eq;ggs«mq thpdcraes, Fﬁ@me{@m@p Epg}‘tg: es?re 1s fgﬁt,a 1\1151 an ouﬂet 9 to
acsﬁ:@ﬁgiﬂ tagkst Gronel-of ghkearcl metabpditizles ohastetleatipsuyits them to be
Eﬁéseh %ﬁ {h%tsc&% sl Fedd@&{a}%e@ tBfoukh thoG@tednd Bink to the

machi bot t m portl on 4. A machi ne according
oHA ﬁ@racglagi - char acterl sed in that the

e ec %rglafg 6&513.8%% %sgﬂie% i lea ;eg:ogﬂ:tu%agiﬁg é’f foregn bodies |

sivdd bndﬂlupunﬂwﬂm@% %b’tﬁl’eﬂst %@oqggtqprg@lgwgﬁ ThS sqparation of

naghllARres of ghinfigmbs willencofongérefunttiinne effidiently. At this point it is
necessary to perform a purge of foreign bodies from the chamber, before the waste
sorting can continue. The supply of waste to the chamber will then be stopped. Hot
steam is added to the chamber through nozzles 7. By means of the steam the organic
mass is broken up and forced out through the outlet 9. At the same time the foreign
bodies are washed clean before proceeding to further treatment. The shait continues
to rotate while the chamber’s contents are washed. The shaft’s rotation causes the
remaining foreign bodies (the plastic, twine, netting, glass, metal, etc.) located in
the chamber to be thrown out through the ejector 12 in the upper portion of the
machine. In this stage the object is achieved that the chamber is emptied of fore1gn
bodies. The chamber is thereafter again ready to receive waste for further sorting

and {reatment.
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30characterised in that a screen for separating
particles of a specific size is |ocated above the
outl et for the substrate, where the screen size may
be varied between 4nm and 25nm_ 8 6. A machi ne
according to one of the claims71-5, characterised in
that the chanmber is equipped with nozzles for

i ntroduci ng hot steaminto the chanber. 57. A nethod
for providing organic particles preferably substrate
fOLAISE i n manuf acturing bi ogas, characterised in
that noist and dry organi c waste containing foreign
bpdi es Asthabhias feopiovithnk agiangy; paticlee pedfesabp adtsirets, for use in
netti n%a%ﬂ@laciﬁlhr'%’% g%ggﬁytg@maeﬁinwb{npaﬁiﬂggt al 10and

gl ass, etg., | f he chine's interior S e -
chanber 38 1pggke %Q)T, lgpmaﬁ%rnaﬁ, a%t{rglafn?rga% Svizaest[eafoet%r%n)l(%cénne s 1ntenor
t oget hehambert dechteteganit eastel i gogpiaf foreisn popies sych as soft
perfor gggka@fné, hRcAPAEIBst &, neimgshaltinding A@ive sk evedl as metal
solid part are[e} ml|led by at |least one mlling tool,

whi ch Rad g %1 Ufit _shape_and is mounted on_the

ci r cunteretitisgchati loested im@eshamber aish pro¥idsd¥idy ableast one tool
a st at iHigh ¥ RAT ¥ uR ERdcikdunt feeneb arfiier shaftn theroet/eols having a

"t he

blunt shape,

- a stationary part mounted in the chamber, where the stationary part acts as
the tool’s counter-tool,

- an outlet for milled particles,

- an ejector for foreign bodies, the distance between the tool and the
stationary part being of a size that permits a milling effect to be achieved on
the waste’s solid parts for grinding up into smaller pieces, while the extent
of the distance prevents a milling effect from being exerted on the waste’s

softer parts such as plastics.

- 2. A machine accofding to claim 1,

characterised in that the distance between the tool and the stationary part is
between 5 and 10 mm and may be adjustable.

3. A machine according to one of the claims 1-2,
characterised in that the outlet for milled particles is located in the

machine’s bottom portion.

4. A machine according to one of the claims 1-3,
characterised in that the ejector for foreign bodies is located in the
machine’s upper portion, preferably positioned in a side wall immediately
above the rotating shaft.

5. A machine according to one of the claims 1-4,
characterised in that a screen for separating particles of a specific size is
located above the outlet for the substrate, where the screen size may be
varied between 4mm and 25mm.
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noi st part of the organic waste contributes to

di ssolving the solid organic particles in the
chanber, where the waste's softer parts such as

pl astics, netting etc. are not mlled, but
substantially retain their sizé, when
the organic waste particles are mlled to a specific
size, they are 20di scharged through an outl et
provided in the nmachine. 8. A nethod according to

C ai m 4, mlaﬁlgne gcco%&ﬁ%rto%'ng%f%ﬁ@l k& t%}?rS cl eani ng and

novi h
char act arﬁgfém%mtqhatthetqhén@sbm ﬁﬂua?p%\%;‘/glt n%zlfshfé)r introducing

machi n@osstehanixertht shahbaped, 25- the shaft rotates,
hot steamis discharged through nozzles provided in

the ch %”ﬁ%fho‘dr‘fop bﬂﬁfﬁdlhg o\t\%ﬁc phitidldyeprefegatily Gubaistie for use in
stuck to oreggﬁ dies remaining in the chanber,
I'c

t he wagﬁg' waste is di scharged through
t he ouﬁh@ﬂdﬂgﬁxlwﬁhé { ector provided in the machine is
opened, mdihk@ndeliiongfge ase @mntdindiodsrdigh bodies kech as soft

:Jh :2: O%ag@a\/g?ﬂg %ef@fﬁ%lfﬁﬁsﬁ&o el éﬂﬂrﬁﬁﬂﬁgt_tﬁ@ne, as well as metal
and glass, etc., is fed into the machine’s interior chamber,
- the moist and dry organic waste are mixed together in the chamber, the
mixing preferably being performed by the movement of the shaft,
- the waste’s solid parts are milled by at least one milling tool, which has a
blunt shape and is mounted on the circumference of a rotating shaft,
interacting with a stationary part mounted in the chamber, and where the
moist part of the organic waste contributes to dissolving the solid organic
particles in the chamber, where the waste’s softer parts such as plastics,
netting etc. are not milled, but substantially retain their size,
- when the organic waste particles are milled to a specific size, they are
discharged through an outlet provided in the machine. '

8. A method according to claim 7, further comprising stages for cleaning and
removing the non-organic waste in the chamber,
characterised in that
- the supply of waste to the machine’s chamber is stopped-,
- the shaft rotates,
- hot steam is discharged through nozzles provided in the chamber in order
to wash off the organic waste stuck to the foreign bodies remaining in the
chamber,
- the washed-off organic waste is discharged through the outlet,
- an ejector provided in the machine is opened,
_ the remaining foreign bodies follow the shaft’s movement and are expelled
through the ejector.



