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Process for shisining evergy from orpanic-contaluing waste material

The present invention relaten 16 2 provess or coergy recovery from organisv-vordaining
witste materiale,

The chrologival background ncludes US 5087375, AT 89474 B, CH 658 890 A5,
angd DE 33 20770 AL, U8 5087375 Jesoribes 2 method for treating hazardons and 136 wastes
which coniprise organie subsiances and metals for the purpose of producing insolible Industaad raw
material, where the wasl roatenals e mined with polymeric malerial comprising incrganis
compannds which fony stable compounds with the metels, moldings are formed framn the plastics
mixtur obigined, and-are heat-treated in order to remove the plastics material, and the lnorganis
subistances remaining are bound by caloining and sintering o form stable, insoluble coniplex
sorapsunis

AT 380474 B discloses the e of fine mineral, stcaticicarbonatic fractions for the
ordered depositicn of ultrafine andfor pasty waste materialy, the fue mineral fractions enveloping
or infiltrating the wagie materials sod forming a matrix.

CHOSE 890 A3 relates ke the wpmesssing of srganie aadior inorganic sexidues frony old,

onsprizeted landfille andior Hesh garbsge to Kkem o onaterial shich can be reensed, with
clinination of pofhuanix

The sboveddentifisd DE 3320 721 Al the binding of pollmants in the prodition of
briguettes made from organic produchs o faun waste products, where inorganic compounds are
added for the chendead binding of pollulants i & sompressicemolding operaton aadior on
pyrofysisfincineration

D10 2007 006 137 AL discloses 8 hybaid product onmprising. erganic and inorganic
particulate  muaterials  andfor mixtures of seaterdals, which together form o subwantially
homogenecys matrrs, With the arl of an sdditive {'aux;iii_axy}, shee possible propeniiss of an end
produst are calciudable beforchand, and this additive leads fo the formation of srystal sructures with
o high spectfic internal serfios ey and 1t meste-a wddety of gosb-orientad Tonotbas, such as for
exarnple, eneriy niedia or subsiances f0F CHOPRY cORVErsion, poresity-generating agents, sitactuning
agents; reduning agents andior flter muderial

The goal pursued by e mvention is that of providing 8 process for energy rectvery from
arganicscontaining waste matsrials according o the preamble of claim 1, by which 2 carbonacecus
product is supplisd in solid, lguid, and gaseous Hm to a tank for storage andior disscdy 1 3
combinsd heat and power process for driviag:

Thiz goal i achieved in accordance with the features glven in the charasterizing patt of
clatm b Further featuras of the invention are charasterized o 2 0 5.

The advaniage of the prosent vention Hes, by cotpadsns with comventiongl provesses, ig

that wastes aurently beking soy or lacking preat reoyelability can be reprocessed b an energy
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mepvary aystent fo zive highovalos products such as mtaly; silicates and oxcbon axdior carbon
ocanpounds.

The 36 fipwres for fractions of constitaents or components herainafter ave fn each case %
by weight, ealoulated vedative wy dey matter, unless otherwise specified.

“Organics-containing  waste materighy” cacompass, for example, domestic garbage,
industrial garbage, sewage sludge, recovered paper materiale, and the like, comprising whatever
kingd of organic material andior biclogteal residualy, such us. for exaniple, paper, wood testiley,
plastics, ete. The fraction of orpanis materiah in the individual waste materiale that can he
sraployad is 70 - 90% in the case of domestic garbags with 8000 - 12 000 k¥ke dry matter, 50 -
S0%% i the case of industeial garbage with 13 008 - 36 000 kikg dey matter, 80 « 95% in the case of
stnvage sludge with 1000 ~ S000 klke dey matier, and 75 - 95% o the caxe of recovered paper
materials withe 2000 « 8000 KEke dry matter, the requirement belng oo at boaq 40% of organic
matenals

Exanples of "silicate-containing materials” with which the wagte materials are mined are
teptosilivates: silicats mmoeohy; such ag @ wide variety of granitio rocks, forexxinple, vidcaniiss,
silica sand, conspuviion yubble, and the like,

The dtvention v clucidsted in more detsil bolow with reference to Og t which shows 3
How dingram in gecordance with the tovention for & process for snetiy teonvery,

The organies-containing waste materials 1 which serve as fnput cnergy are pre
comgninuted and subjected 10 a measurement of the constitusuts for the purpose of identifving te

sonstitienty, and a0 adetsnmination of the mtia of the fraction of carbonaseous material (o the

dewiating from iy ralioare found, then narbongoeous andior silicate mnterial must beadded ol

£,

the carbonaceous and sitioatic sxdurialy in the waste matonals for farther provessdig are prosont in
the @1 ratio. Tt should be soted bere that the individual componsmis of the mistenialy weed are

subject to ongoing treasurement 3 trouphont the process. The prosréated. organivs-containing
waste matenals -1 are digested o forder covmninted 20 Thersafer 0 a conthiued sommuiaion
slep, @ grenter fineness, preforably dovwn int the p rangs, i achieved, with addition sod mixing 44
of testosihicates andfor Bocly ground silicatic nunerals 3 as additives. The additvsy, and also, B
sxamples constrction nibble, Bave @ greater degree of hardoess thin the watd materisls, and hencs
act as abrasives, thug producing, on firther comnunution 4b, @ finely divided hvbrid product of
argantc and torgamis substances, which at the seme time are Hberized by msans of refiner
ennding. The additives, which advantapeousdy nay also be fine silicatic sobistances from a blast
fivgce, are used with a component size of 8801 to 3 mun, with the fraction of sabstanges with a
cumponent size ofbelow 30 pm being spproximately 409%,
A aresult of further fine grinding, the individual picces of the respestive somposition of
substancsy are reduced 1o & size of less than or equal 10 Mamn. The faction of substances with'a

3 v Gossparticle cize, Lo, with s diameter of more thai 3 ;18 aroutd 5%, and the fraction of
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substasces with » { run foeparticle stee Is arcund 89%; the romainder has o Boe-partivle sizewith a
diameter of below 1 sun, the principal fraction possessing g size of less than 100 v This fine-
partivle disteibution ratio 18 relevant for the stabilization of the mivturs ov of the Bamewek
sonsiuction.

In the course of the vnguing mwonitotng of the proess, thete I measmément of the
composition and identification of the individuad sconponeais 3 of the conuninuied or greund
mixtare-produced, by meams of powder diffactogram, 0 order to-allow tarpeted conpacting Sa,
heating 6b, and subsequsnt separation dv of the individual componeats int the subsequent provess
step I thie case, ementially, « variety of messurements-are casried out, vielding the fallowing dats

- the finenese of grinding,

< the distribution mdex,

- the weight,

= the molstire,

« the pHL

Theslomental composition of the raw material propared is detcrmined continudady by
means of Xay Huorescones anabisis {INFA), with a4 determination i partioidar of the carbon
Nvhtiund

These vaptured duta enier a computet prcessing unit, where they s comparsd with
functionally dependent or physically dependent vahies, thereby snabiling, in @ targeted manner, the
ciinpasting 64, beating 6b, wnd subseguent soparation He of the fndividual components; - this

...... ¥ sy e 5 S

contest, i they aee st almady present tn the sibicatic pratesial, B 38 secowsary & add adiivanis
somposed of ph::s'ilesif:icam Ta, suvh & clay with ai least S0% iron. Preference is given here fo
aaing froredeh phyliasilic or ghyliostlicates gontabdng ronbke cationy, preferably from the
srougy of matic phytlositicate nunerals: suchias chloriies, soestites, tlite, biotite, and the bke, The
canpacting 8u here & dependent o the mobsture, the temperaturs, the €Oy content, and the
chyllosibicate fraction, where COyformed serves prevently us compression saedivm.

The mixbee of wasts muaterialyds vompacied fa ander pressurs in apralingoiry chamber,
the prelistinary chansber further comprising @ (hydrojyelons-type chamber fn which, by hexting
oh, there Ik @ sepatation 8o od meiale theavy menle)s silicstes and varbonacrous tasterials
accmding to specifie waigﬁt mf;itisgg pob, sod c:onds_x;t‘ivit;y. I other words, there Iy a separstion
particles formed 1n the vourse of the heating 6b ~ in which the catione introdussd vin e malic
phyllasilicates, sugh ag fron or won-like cations, sre oxidized with reduction of €1y -~ and alse
particles containing sunch oxidized cationg, therchy producing a mechanical separation into
iwdividual solid, hgnd, and gescous phases by means of centriforal forve. This ocours in
dependesce on the materialy geptoally at 40°C 10 830°C; with the mntorials present tnder sedicsd
pressure it the thydrojoyelone-type chamber, The figuid phase consists predominantly of Houefied
orgarie materiad {plagtics mwterial). X should be borme o mind here that among the partclss of

wmaterial having @ specific weight (density) of <0.09 Wim' (weight force per noit volume), a

2%
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sesidual silivate fraction rommigs of L4%6 o 179, but not more than 8% The resulting paseous
phase iz supplied directly 1o a tank Handioe 16 3 combined heat and power prodess 11
As  result of the compacting fe of the mixbre under s own moisture coutent, the particle
¢ of the muture, made up of warie materials and added sthicatie muterial, 18 Sishioned in suchoa
way that the interatices hetween the compacied particles ensure supply of hieat. The size of the
particles md thewr denaity therelore determing the redustion/onidation process and the reastion
time. The wtio by volume of compavted material (o interaticss in the framewnrk-{sksleton-like splid
saaterial produced us woresult of the added phyllosilicates is generally abnut 223,

The mode aof §1mciioxxing of ‘the {hycim‘;cycicmevtyps chamber for the separation of the
Sinee the pariiclesmove oubwand inthe shamber, there i g Lhwdymo of the pactichet acvording to
spreiftc weight. Depending o (he sespective spepific weight, the particles entexined by a stecam of
material snerge w precisly defiosd orosrgencs points i the nuargibgl ares of e chymber,
resulting i @ presise separation of e individual components. The camier for this steeam of
material is nsoally ennched OO, gas, in order to mintmize the heat foss during the operation.

The separation d¢ of the entire mass of the mw thalerial produced takes place in the
absenge ofF air, by removal of atr with 2 vacwaum puop via the specific weight, which conveys the
material into closed silog, with separation o & pure carbonacvous couponent and a pure silicate
somponent.

In the transition omy the preliminary chamber to 3 main chamber, the solids arve admined
and hence mixed 8a with finely divided phylosilicates 7h, examples being olay(s) andior clay
mingral matedal oy binder(s), the mass of solide i tum being wendsd 10 atialn or have a
carbonacecus materiad content of showt 90% aod 7 siticatic material content of sbout 1094, 1y arder
for pelists W be produced by pelletizing 86, The finely partivulate pheliosilicatss 7 are, for
exampde, clay mmerals o materidds rich in elay minerals, such @y kaoling montmoritlonite, or
bentonite, for example, These phvllosilicates 7o have a binder offect only in the noist state,
prefecably atn moistors content of about 185 1o 25%. I addition, the phylusilivates 75 support the
sepaeation of the fodividual componenty,

The ohjective of the pelletizing 8% i o ensure the conveyabifity of the sahids, for which
purposs the solids are roquied o bave pracisely delined particle size. pasticle contest, and
HOISLIS,

In e nuain chamber, the materiale misture, present in the frm of peflets, i subjraied to
pytalyis © dn genesal 3t 600°C to 30U°C, there also boing a phase separation and henee 2 splitting
of the guscous and solid subsianoes, 38 a result of their ditferent denaities, in the sbsence of air.

The separstion takey place genendly by means of a (hedrojeyclong, which tecsives the
operational materid supplicd from the reactor via a vacuum pumgs. The vehicles used for the
guantitative How are preforsbly OO gaves, which cosore a bigh energy balance, With this process,
the eneryy is not bown inte the chimpey and Tost, hat instead by atilized in « process-efficient way,

A tarther sdvaniage is that the carbone compoade i the gas mixture give up envrgy via a heat
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exchanger, in g wvgeted way, and are therefors utilized divsetly, In principle there st further
possibilities for separation, such as @ shaker table or up-cumrent classifier, although all of the
separation possibilitics moust always fike place In the abgence of ain

The separated gaseous and solids substances are thereafter-subjested fo sepasate Rether
processing. The gaseous substances which vevwin are supphied 1o the tagk 10 or1o the coubloed
heat and powsr process 11, while the solids which remaln are sepavaied 12, with stilization. of
different densities; it siticatie msterial and carbondocous roaterialy the stheatic waterial van e
returned to the thist provess stage, that of the mixing 48 and comminuting 4b of the waste materials
1, and the carbonaceous fraction is stored a8 product 13 or supplied directly 1o the combined heat
and pover provess 1L

The remaiuing rosidue forme & reusable sitfeatic binder, which can be returned and utitized
s feotosificats forthe conmunuting 4b of the organies-containing waste materials 1.

In-other embodiments of the suvertion, differont individusl process steps can be omitred
and in part replaced by comparable swps, wathout affecting the fundamental objective of enerpy
recovery.

The subjeet matier of the present fnvention i slucidated 1o more detail by means of the

sxamples below,

Example 1
obtained in the shredding of nid awtomobiles, Following magnetic removal of metal particles, ix
mixed ig presesoadnded forng, o dn amotnt of 92%, with sands, clays, and linte residues i an
amound totaling 8%, bused in cach case on e weight of the doy piass, and dus mixture ix
comuninuted. With continued mixing snd forther conuminution, the particles of the mixture are
digested down into the jorangs; Gigelng measwrement asceriaing the fractions of carbonsosous
material and sicativ materind, I depsadence oo the ratio of e fractions that 1s ascerfained,
isvtosilicates, 1 the present instanes punics, are admixed, with continesd conmminytion and with
fiberization of the organica-containing vaterial i 8 reliber opetation, s that the ratio of
carbongosous material oaihoatio materal in approximately 901,

This pre-provessed mixture material is conpacted I preliminary chamber with sddition
of about 20% of malie; altrafinely divided phyllosificats, i the present instance chilorite, hused on
the total gilivate fraction, with formation of a vake which remains porous, and this compacted caks

there is separation into the individual sggregate states m @ oyelone-type charaber. The gas phase,
and aleg the hguid phase foomed from bguefied organde satorial (plastics), sre stored 40 tankg, for
their further utilization, The solids which ramain are admined with further phyllosilivaieg, in the
present instance wontmorilionite, wnd these components are mixed and pelletized. The pellets
formed, whose silicate fractions amount to approximstely 2.8%, are subssquenty subjected to

pyrolysis under anaerobie conditions at around 530°C In this pyrolysis, the pellets, constructed of
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framework-skeleton-liks matedal, fall apart oto fine parlicles, with a scpacation again into gas,
Tiguid, and solid phases. The sepasaied siliestic material iy reovelod ax raw piaterial into the sydeny
for renewed uee: The carhonacers materiade are stored Tor onerey recovery or supphied divecstlv to

a vombined heat and power prosess.

Bxample 2

Organie desnestie garbage (plastie, kathier, 210 10 preconudnuied form, b an amount of
showt 85%, v mived and comminuted with sonstruction rubible {eypsum-plasterhoard panels; ste)
n-an smount of about 15%, based on the weight of the dry mass, and tuy comminuied mivie is
Turther subjected essentially fo the prosess regime as per example 1, with the sxception of the
sonditions and paramoters spegificd hereinafter:
i) in the provewt instance, the tectosiBoate used, which s added o the wlinsr operation; s
periite.

1) Chlorite as matic phyvlloaticate i added, in the present ingtange, i an amount of aboat 13%,

based on e overatt sitioate Fraction:

iy Following rermigval of gag phase aud Hguid phase, the sedids which ramain areadimingd with
kaolin as.a forther phiviionihicate:
1 The pellets bavs aaaboate fraction of about 1.8%.

vy Thepymdysisakesploceat alempomture ol about $10°C,

Erample 3

Paper shadge, in s amount of about 78%, is mixed and comminutad with recovered paper
wmaterials with 8 silieate fraction of sbout 40%; which makes up about PG based on the ovenall
sy, i Ao aroount of shout 2%, based inocach case on the weight of the dry mass, snd thiy
somminuted seixture v Rirther subiveied essentially 1o the grocess ‘rogive a8 por sxample 1, with
the exception of the conditions snd parameters specified heremaller
i} In e prosent inwance, the orosbioats ased, whivh 1y added in the refiner operation, is
finely ground grasitic nussral.
# Dottty somafic phylosilicate s added in the present ustance, o an amound of sbow 173%,
based on the overall sitfodte fracton
i) Following repoval of pas phase and liguid phase, the solids which remain sre admixed with
bentonste as 3 fucther plollosthicate.
1} The pellats have a sthicate fraction of sbout 24%,

iy} Thepyrotysis whes place at o toroperators of about SBATCL
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Seubaddalnil igénvpesiok

1. Blideds seorvesanyvag-tarialng hulladekanyagokbol (1) snergia elodliitdsden, amelynd]
a} # szervesanyag-tartalmd hulladéhanmyagokat (1) eltupritott formiban sz dssestevd anyagok
azonositasabor, tovihbi & szénturialmt anvag menmdsdes &8 s salikdlos anysg mueonyistge
srdnyvanad - megatlopitasahor mérdsok vetitik ald anmeb srdekeben, hogy sednlanalmt dvvagy
szilikdtos anvag (3) saikeép  seovti horsdkoverdse niven biztositsuk, hogy 8 fovabbiakban
eldolgozdss keattit hulladékanyagoklan 3 wéntariabnd ¢q asailikdios anyag ardnya Kb Q0% Kb
1%
b} az ehdrdy bl réerében a széniuralmi anvay &8 & salikatos wiyag meanyiedpee 3) anyuld
folyamitos merdst hajtunk vegre;
¢} srervesanvag-taridmny hulladéhanyagokat (1) tovabb apritipk (@) 8 tovihbi tekiowtbihi.
gaptalonl - anvagokkal (3) legyiyitk a) o gaariamdny elérdsdiy tanid folypatos apritds (@)
meilstis
d) sz Oszesapritott bulladéhanvag-hoverskst réregueilikitok (7a) buzzdadass mellett kompabtaljide
{81, & Keversket hoviipik (68 & vakunurdan MbaiS wailinds, folvaddh & gdehalmasiliapotd
Beisokrs vilesayuk sedt {80, mayd o vissanaradd selandanyagokat towibll bsrdadont
rétegneilikitokkal (Th slepeinik (R & pelleaiuk (8,
o) g elidbito pelleteket pivolizisnek (93 vetjdik ali, ¢s
¥ & pirollais sordy awert gishalmezallapotd  avagokat tantdbvba (103 ssfvagy kaposolt
enerpiatermelesbe (1 D aplatink, sezal fellenesve, hogy
&) & pirelsissel nven szildrdanyapokat a seilikdiok széntartalont anvsgokiol vale elvalasstasanak

{12 vetiitk all sbol ax ipy nyvert sedntunalond anvagokat wogtermekkeént €1 3 eltarolink:

248 1 dgdnvoont szerintd elidvas; azeal jdlomesve, hopy 8% cgves Ouszetevok () mddse

pordiffvakiograny segiiséadvel nénk

3 8z 1. igdvvpont seerinlh oljards, swzal jellemesve, hogy n szilikatok secntariabind

suvanokiol valo ehedlasztimker {12) b salibinariabn suyagokat az 2} Kpdshe vissaavescyith,

oyert pdzhalmazallapoti anyagokat adott esetben a ¢} Xég}éabc-n avert géxhalmazéiiapmﬁ mzyagekkai
apyita rartilybe {10) Se/vagy a Kapesolt srerglatermsiésbe tapléliuk.

5. Az 1. igfuypent seenintt elifrds, azzal jellemerve, hogy @ &) Kpésben w saildid-,

b3

folyaddhe ¢ glzhalmasdlnpows anyvegol sadtvadasatan (601 forgd movgas révén fovténik,
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