The |nvent|on relates to ‘a nethod according to the preanble of claiml1.
Mpi‘’st ‘wast e presents problenms both with regard to 5 its handling and with
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liquid wastes is known from WD A-8 103 029. In this 55 process the

m xed wastes are fornmedroihd &kpréstationnodl dhendferypwppesantr bothoin

final drying tHe téebbd pwadtet {rafiuse) and in the moist waste materials
30 such as sewage sludge and agricultural and forestry waste.

Conversion of the moist waste into energy
products that can be stored and transported.

35 Regional and decentralised working up of the
N energy products and their ut:.l:l.zat:x.on centrally, as seems
best economically.

_ It is known to process waste to compacts in

40 order, for example, to achieve reduction in volume,

improvement in the stacking or storage properties and

simplification of transportation, for example, for

conveyance to an incinerator. Here a distinction is to be

made between pressing methods using comparatively low

45 pressure and pressing methods using comparatively high

pressure. In the first case it is usual to process the

compacts in a bound state, i.e. to bind them with bands,

ropes or netting. In the second case it is not necessary

to bind the compact because on account of the high

50 compression there is considerable consolidation of the
material, resulting in solid compacts.

A process for the production of blocks from solid and

liquid wastes is known from WO-A-8 103 029. In this

55 process the mixed wastes are formed into blocks in a mould
under low pressure. For final drying of these products an



2 aerobic fernmentation or conpacting process is carried out. The bl ocks
made i'n this way have to be stored for up to 20 days in order to obtain the
desized final moisture level by the biological processes and to render them
co tible. 5 The production of conmpacts from noist waste is difficult
because the noisture or the water content 20f the waste has to be reduced.
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moist waste thermally in suitable devices using added heat.
30 This kind of drying is cost-intensive. '

The moisture content of waste can be determined
both by the composition of the waste and by other
influences, e.g. rain.

35
_ The underlying object of the invention is to
~/ develop a method of the above-mentioned kind so that moist
\_ waste can be compressed to compacts without drying.
40 This object is achieved through the

characterising features of claim 1.

In the case of the two methods according to the
invention the moist and possibly comminuted waste is mixed
45 with dry material (carrier material) and is thus brought
without drying to a moisture content which is suitable for
compression to compacts. The method according to the
invention is particularly suitable for organic waste,
because in the case of such waste the moisture in the
50 compacts produced by the method according to the invention
is comparatively great. The compacts thus produced
represent a high-grade fuel which can be used in known
solid-fuel furnaces for chips or shavings and/or in hearth
or coal furnaces.
55




55 3 For satisfactory mxi.ng of the noist waste with the dry material,
t e | atter needs to have a conparatively small particle size. In the case

of ist waste in small pieces the particle size of the dry material should
in 5 main not be greater than the partjcle size of the noist waste. The
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the dry substance.
Mixing with lime has the advantage that, in the
pressing process, it acts as a braking agent inside the
35 matrix and thus builds up additional resistance, resulting
o in compacts with a higher density or a higher specific
—/ gravity.

It is also advantageous to mix soda or soda lye

40 with the waste. This acts as a softener and corrosive

agent on various pieces that contain wax or resin and are

brittle, so that these pieces are densified and can be
bound better.

45 For it to be possible to compress waste without
special aftertreatment to form comparatively stable
compacts, the moisture content of the waste before pressing
should lie, according to cla:l.m 1, in the region of about
15%, resulting after pressing in a residual or product

50 moisture of about 7-9%. In this way comparatively stable
compacts are obtained, which may only need to be thoroughly
cooled and are thus available without substantial
aftertreatment for further use, for transportation or
directly for burning. This applies in particular to the

55 pressing of waste to form comparatively small compacts. In
a case such as this, controlled comminution should be



50 ° noisture of about 7-9% In this way conparatively stable conpacts are
obt ai*néd, which may only need to be thoroughly cooled and are thus
avallable Wi thout substantial aftertreatnment for further use, for

tr ortation or directly for burning. This applies in particular to the
55 pressing of waste to formconparativédly small conpacts. In a case
such as this, controlled comm nuti on shoul d be 4 ensured before

pressi ng. | nemsmnsd dafonehorrasingaccording to claim1, a speci al
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has 40 been shown that conpacts with a bottom surface %I ze of about, 250 x
800 nm &% a hei gifin ctceprt 280 the Jever strength e compacts in

the second case, a paralleleplpe shape of the compacts is
to be preferred in order to achieve, despite the
comparatively low strength, stackability of the compacts
for the aerobic fermentation process, for which the
35 compacts can be superimposed in up to 5 layers, a gap being
_ prov1ded at least between horlzontally adjacent compacts by
~ virtue of which the fermentation process previously
described and evaporatlon can take place. No water or
moisture is supplied during this process. In tests it has
40 been shown that compacts with a bottom surface size of
about 250 x 800 mm and a height of about 200 mm are very
suitable.

The aforementioned moist waste or the

45 aforementioned materials are thus processed by the method

according to the invention to give valuable compacts which

can be further used as fuel and can have the following
compositions. A few examples:



The aforenentioned noist - waste or the 45 aforenentioned
material s are thus processed by the nethod according to the invention to
gi' vgawal uabl e conpacts which can be further used as fuel and can have the

f ol i ng conpositions. A few exanpl es: 5 Variant 1 Wet pieces with 40%
[err]. Dry material with 2% H20 Wt pi eces? Chopped chi ps or bark or
sawdust etc. 5 " 350 kg incl. 140 kg [err] =15.3% pressing Dry

t | 650 1 . I gt :
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20 Wt piece sof t p ants, grasses, resi dues from di st imd gt se et C.

Wet pi eces 200 kg incl. 140 kg [err] =15.6% pressing Dry material 800
kg incl.1016 Werfient] 2= Wet pidues withe25%!|B§6.onDpyemaiegial with 8@ kg
= 7.6% producg,85

noi sture Vari wat pieldéb:pi esembavien 80% [err]. Dry material with 2% H20
Wet pieces: Sanitized semgemlkgjgmdk.omzﬁe\kmdizﬂ nt=13% pmsmmces

180 kg incl. Dif kgtpeinl 506. &% imedsi n@3Ddkg Hyer)i al = 828 lllﬁu 16. 4

kg [err]1p  HyO losissbur priessind oss on 8 desi ng = 7% @r .=

8. 4% product noisture 35. Variant 5 Wt pieces W|th 78%11!%##1}113-‘eDry

material with 2% [err] Wt pieces: as above, varian 210 kg

%cl. 163 kg VaripptD3dy Weterdigcemoridhi 70 . H2@5 kBrFeF‘ﬁFerlf?- Mt 23si ng
Li me Ho0 30 kg ) |stu§_ (Héerr] | 0ss on

prassing20  Wetgpipges: SthBPQ%‘%dlﬂé-'ta-’fﬁﬁ%'t Fesidpes | ’f exanpl es

(variants) shown |ine can be tlla _ se | n. Exarrpl

5 line can beWGﬁﬂ piegesLi me 40 k@s 4 (ﬁﬁ%ﬂg h =

e tl?’f;/s B9% by
te 00 kg J.ncl. ture
wehght, basedﬂgg Tﬁssmggg-lf:rrgss:.ng 80 kg 7.6% product
25 moisture
Variant 4 Wet pieces with 80% H0. Dry material with 2%
H4»0
W(zet pJ.eces. Sanitized sewage sludge from sewage plant
30 Wet pieces 180 kg incl. 144 kg HyO ) =16.4% preSSLng

Dry material 820 kg incl. 16.4 kg Hy0 ) moisture
H70 loss on pressing 80 kg = 8.4% product
moisture

35 Variant 5 Wet pieces with 78% H90. Dry material with 2%

H,70
o/ Wet pieces: as above, variant 4
_ " 210 kg incl. 163 kg Hy0 ) .
N Dry material 760 kg incl. 15 kg Hy0 ) = 17.8% pressing
40 Lime 30 kg ) moisture
H70 loss on pressing 90 kg = 8.8% product

moisture

In all the examples (var:l.ants) shown lime can be
45 added or mixed in. Likewise in Example 5 lime can be
omitted. ILime is, as a rule, admixed in a quantity of 3%

by weight, based on the mixture.

Instead of the afore-mentioned lime addition, a
50 30% soda lye can be added.

Further advantages which can be attained through
the invention will now be briefly mentioned.

55 All slightly, moderately and very moist bJ.omasses
which are suitable for heating purposes and which occur in




Instead of the afore-nentioned Iinme addition, a 50 30% soda | ye can be
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35
, The invention will now be described with
\/" reference to preferred exemplary embodiments shown in a
diagrammatic drawing.

40 Fig.l shows a flow diagram or plant for producing
compacts from moist organic waste;

Fig. 2 shows a flow diagram for a modified type

of production;
45 _
Fig. 3 shows a table of the mixture ratios of

compacts;

Fig. 4 shows in perspect:.ve a compact produced by
50 the method according to the invention;

Figs. 5 and 6 show arrangements for stacking
compacts;

55 Fig. 7 shows a storage arrangement for the
aftertreatment of the compacts;



F|g 2 .Shows a flow diagramfor a nodified type of production; 45 Fig. 3
sh,ow§ a table of the mixture ratios of conpacts; Fig. 4 shows in
perspective a conpact produced by 50 t he net hod according to the
mvéion; Figs. 5 and 6 show arrangenents for stacking conpacts; 55

Fig™ 7 shows a storage arrangenent for7the aftertreatnent of the
cqQnpacts; 7 Fig. 8 shows a store for the finished corrpacts The coarse
waste 2, such as wet wo8dg.sr ghowshasisdorg for It)h%g‘-léﬁ- (ﬁ%{% Hsrce 1,
I's char ged by 5 means _of a conveyor 3 not shown in det a|I

| nt
pfimary comm putj ng devFae 4-’ T PSHE tﬂ%?]% P&m
coat se shavi nggs f‘%ﬁ"e' S 15%@ u I Ia1 e ans
of a convayorgansap t h?. and
agricul ture 0F°’1'Blnu épﬁ 83ﬁ°5l ﬁ% e 1?e

I_L

the primary c SCE ﬂ,@ge
and m?tgr' ng { fénlc ,I'fg §' Qn%tg féeleufé%&dary
conri nut g d rmﬁ% 19eh ﬁ, SEENS Yl pasEeRYCYEE ©

in a uni g T?;%C%'l Y % GRMELRYbHRd Waehce
11 is a come c a§ ﬁ ’fne gm@ e (Pot! ERRkdn )TwhlicH makes it
classifying s sgglsi e eatgg@oﬂ& 8caiﬁihiﬁ‘u€§n eaﬂaéenl inThee
purpose of thgosmRCcaRdar mlwmt B5%) ﬁ@é/ﬁ.@eoﬁlaléoheegétng i he apamtilfvrm
pre-brokeg an aa&bhy, q@h wam@ddiaterial fromthe silo 6 to the desired

final size of about 8 mm A dry lam na- or fibre-Ilike
material 14 can be char gtgé frg&a@@airy) 13oiinfiAuthifngsedevdaey chbmi hati ag
_device 11 by HBﬁﬁér@fiaalgOIaWQIabl% hidmndx priceawéer onl itpact mélawwtiith
“~desired grainasi @atassiifyfing degeveotaksesblpe (aperturéngsitei db Iy Mot
has_t he 2bj ecdiafmetezqr.bi Dhe purpbse of |thegsenamiary dommiaudinghderice set
free from t heltoistteilecingdute nuattiky qorerbuokem andl pairtlanswiald -sizedom
the commi nut i mgteeiadefromThheqsahoi 6 ytofthe ilesinadriinall sizniad abouitds
oxt he noi st uBemment ent of the nbist waste present. A npoisture content in
the region of about 15%is 35 the target. Wth this noisture content
aggl utindbion in the colmduy i bamiRat cox| £ibrerddked matrriadhr L4 (888 P8 14
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process. device 11 by means of a conveyor 13. The bre material 14

is below the desired grain size and thus does not load the
. comminuting device 11, but has the object of absorbing, to

30 a large extent, the water which is set free from the moist
pleces during the comminution and of removing it from the
comminuting device. The quantity of fibre material 14
added depends on the m01sture content of the moist waste
present. A moisture content in the region of about 15% is

35 the target. With this moisture content agglutination in
the comminuting device is prevented.

. The fibre material 14 is preferably a material
~ which is obtained from waste by a work:.ng-up process.
40 Several Orfa processes are suitable for this, which are
referred to in German Patent 31 05 597 and German Patent
Applications P 36 14 325.1 and P 36 14 324.3 and in the
second exemplary embodiment. Reference is made to these
methods. The fibre material 14 has a moisture content of

45 about 5% and is thus very absorbent.

The secondary comminuting device 11 is connected
by a conveyor 15 with a charging device 16 for a pellet
and/ or briquette press 17, 18. The charging device 16 can

50 be in the form of a feeding worm.

Between the silo 12 and the charging device 16
there is a direct conveyor 19, which makes it possible to
compress the fibre-like material 14 directly and alone when

55 no or few wet pieces are present in the waste.
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thoroughly and J.ntens:l.vely mixed.

The material introduced into the press 17 is

35 formed in the die used under high pressure, acting together

_ with frictional heat generated thereby ; to form the desired

~ compacts (pellets) in any desired size between 6 and 20 mm
in diameter and between 10 and 30 mm in length.

40 Briquettes with greater measurements or
dimensions, for example, with diameter between 40 and 100
mm and lengths between 200 and 300 mm, can be produced in
the press 18. The way of working up the compressible
biomasses remains the same. The presses 17, 18 can be
45 supplied simultaneocusly or individually.

From the press or presses 17, 18 the hot compacts pass
to a cooling 2zone or a cooling device 32 in which the
compacts are cooled down to the ambient temperature. The

50 final hardening of the compacts, which are still soft when
warm, then also occurs.

The cooling device 32 is likewise a machine that is

available on the market. After the compacts have been

55 cooled, they can be stored and/or packed and/or be
del:.vered to the consumer (combustion plants).
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The - base_ na#étial isTherodastes faxen breceermigyded akndeffmesd ofrom
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commercially avallable S¥he
at Position 61. 51 to re ere are V|ces and process steps of

46: As a result of the pretreatment process, the

organic dry fraction is flaky, flocky, lamina-

30 like, fibrous and/or granular, this being of
importance for the follow-up treatment.

47: The dry fraction is metered by weight or volume
in a commercially available device and is passed
35 on to be mixed at Position 61.

L 51 to Here there are devices and process steps of
552 existing sewage plants which give fresh sludge
(% with about 2%, sanitized sludge with about 5% and
40 drained sludge with about 30% dry substance.

56: Metering: The desired sludges (Positions 53, 54
and 55) are conducted individually or in the
desired composition to a commercially available

45 . metering device which supplies the required
quantity to Position 61. '

61: Mixing of the sewage sludge and the dry fraction

takes place by means of suitable mixers such as

50 conventional double shaft or turbo mixers which

are used in the chlp-board industry for gluing

wood shavings. The mixing device must be

designed so that thorough and complete mixing is

ensured in order that moisture balancing takes

55 place immediately between the sludge and the dry
fraction.
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are plcked up by a stacking device and arranged
in layers on the desired base, e.g. grating 72 or
transportation pallet 73. These devices can also

30 be obtained on the market. When stacking and
arranging the compacts 71 care must be taken
that:

a) air can circulate between the compacts
(distance A) in order to allow the vapours
35 evolved to escape, and that
b) only so many layers are piled one on top of
o/ the other that the lowest layer is not deformed
by the weight about it (as a rule 4-5 layers are
— possible).
40 The stacks of compacts 74 can be moved by means
of a conveyor, for example, a stacker truck, into
the biological drying store (Fig.7).

64: Biogenic drying: The drying store should

45 preferably be designed to ensure ventilation
between the stacks 74. Advantageously, this
roofed chamber is aspirated through a weak
reduced-pressure system. As a result of the
conditions described previously such as

50 - mixture ratio
- moisture content of the material to be mixed,
- density and pressing pressure when producing
the compacts 71, and
- the organic dry fraction added, with the sewage

55 sludge containing micro-organisms,
an aerobic fermentation process immediately
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65: Store: The biogenically dried compacts 71,

30 described under 64, are dried in a subsequent
store shed either completely or to the moisture

level to give the desired final water content.

The final moisture level and thus the calorific

value of the compacts can largely be determined

35 by the final storage.
The final store only needs to be roofed, so that
W, no rain water reaches the compacts.
N\ 66: From the store (Position 65) the compacts 71 can
40 be supplied to the desired consumer stations and

be transformed into energy as required. All
furnace units, such as grate firing, fluidized
bed, pyrolysis, gasification etc., preferably
equipped with appropriate gas purifying devices,

45 are suitable for the recovery of heat from: the
fuel (compacts) described above.

As already mentioned in the case of the first
50 exemplary embodiment, positions 41 to 46 are described in
German Patent 31 05 597 and in German Patent Applications
P 36 14 324.3 and P 36 14 325.1, to which reference is
ma e.
It is possible and advantageous within the scope
55 of the invention to separate further the granular, flaky or
flocky, lamina-like and/or fibrous dry fraction and to use
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15% , o
9 2. A method according to claim 1, characterised in that

the waste material is sewage sludge and/or residues from

brewing, wine-making or the 1like, and that brewery

residues, sewage sludge, lime and/or caustic soda is or are
30 mixed with the waste material.
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m xed with the waste ma@ 75% preferably 40-60%,
\_ - the mo:.st waste material and the drying agent are

mixed to give a pressing moisture content of
20 _ about 15%,
- and pressed to the finished compacts without
after-treatment,
W - said compacts heving a final moisture content
after pressing of 7-9%.

o/

25
2. A method according to claim 1, characterised in that
the waste material is sewage sludge and/or residues from
brewing, wine-making or the 1like, and that brewery
residues, sewage sludge, lime and/or caustic soda is or are
30 ° mixed with the waste material.



