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Met hod and apparatus for converting organic materia
Description The present invention relates to a nethod
wandoecappme at us for intensifying the energy conPemiK2606/000232
an organic material by con¥erting the material into
hydr ocar bons and the resul ing product t her eof .
Background The xo #d S ener mand i s |ncrea§ ng,
and the fos¥¢¥of g a%Dc?u?’tE% 'évetﬁ‘é'bq Rl A ng t o
i ncreasing conpetition for the avail abl e energy
sources, and thereby ha nom cal growth b
hi gh energy prices. To 29§$épﬁ§§§ﬁls situa?ion d
renewabl e energy sources nust be brought into

Thga?l Orlz:ttlat n%on réI;Qt% 9@%%&#W%bgpgn%?l?5r‘%y'rﬁ%fgﬁg%é ghergy

capacil ?/ O cover si I cant
co@ﬁm@}and@mmpger@ heyerdigg\ilee Biaaial BF%Mgcqr%ons and the

reRftingGrédict hf&pverted into heating and electricity by
exi sting technol ogi es, but transportation fuels, which
accounts for one third of the total energy

Backgouwmdt | on, nust be avail able as high energy density

Thi lv\}tﬂ'lg? 'englrﬁfo%ﬁw%ml)'s ﬁmdfkéln@ tMé Fd3sif Ql%ﬁédurtfeﬂ %lréidéﬂlé{@d leading

and gasal i ne herefore techn
to tf\‘iéﬂﬁ@f”‘@rcﬁi“ﬁat‘%ﬁ‘ofof Heayaias s PhePuErer a;PO %‘8 ﬁlamoofe””g
ecmdarnaes@r@vta biyeagH ¢redlgy pces.Hd o.@n@ntd s sitlubtidd redswelfle energy

sov\la t? tB‘ro @’HQ% %Hmtzgc\/o%r Thgﬁnl‘{/\@éllneq\/ breoé'nef'é%pgo%de%th

ou as a resu di Sp osal
SUff'ﬁ'@F"é‘a@éﬁftW '%9 @Mel Hgireraeats ibeareergy dmg?%ls&;@paqsﬁgnversmn
Bidnfssh |§j@fﬁagﬁ$f cdavERENBtOfeating tad krstriaRg byexiating technologies, but

tra{ﬂ)?é%gag gl?el%;lav@} g‘r el?]cgértlj etlg gortoﬂg Ehlrdogf%hgtoccplee%% gﬁf Jo?\gtgrjngt%n must be

econe 1| Nncreasl
aviitabier asatrigh ererandemsitréiuiisdpreferals cement! w&'n fasgil fuets/ike diesel oil

an @%é(ﬂlﬁé af PlFordBeEh THHIRS GuIStr AR EIr B AR ifiteRsitying the dile@y content
wat er content not suitable for incineration, e.g.

of bioRage 2« 'faYE*%nd i ndustrial waste water treatnent
resi dues. Incineration of such wastes require

At%lqgégnllé)ﬂme a‘ﬂchyof AR tare bro%ucéché‘-?l SNEER ot 98|ﬂ$§ctones

%lsn tive. In view of |snewrretos %:é t of
hoegeéw &bl %ﬁqaersuw@aiemswawwaﬁ&%%@“ INBRRREGRYy amount o

wdshesRr Ktﬁwm b iad Suaipigsif iWakteves etorme b tharersinglyarrdigem and

th%rﬁg)trgg o eap e CFclti\\f\@gltsSOSegf? \N%&erl[ngg bQ@on’iJ ﬁ?rtetgﬂnblv rrttJ?'@ impdEant.

us an regar how nmuch o e converted
waste which is

A known method of waste disposal is refuse incineration. But numerous wastes are due to
the high water content not suitable for incineration, e.g. sewage siudge and industrial
waste water treatment residues. Incineration of such wastes require additional energy
input, i.e. the overall process energy is negative.

In view of this new methods have been developed for treatment of such wastes. However
these known methods are still very limited in regards to the kind of waste, which may be
treated in the same apparatus and in regards to how much of the converted waste which is
turned into recyclable products. Additionally, the energy of the organic material, which is
converted into recyclable products are still very low compared to the amount of energy
added to the method. Therefore in order to make conversion of organic material

commercial interesting there is still a need of a more energy effective process.



10

15

20

25

30

35

turned into recycl able products. Additionally, the

energy of the organic material, which is converted
wonvw/maoycl abl e products are still very | ow ceapax006/000232

to the amount of energy addged to the method. Therefore

in order to make conversion of organic materi al
I‘CI still a need of a nore

ting there i
bl Rpoulel hEIIRRS bR B ntsSor it e sqbh GarpSdnHidRihe spparatus
’”WHV@a@ ROMANG that reghlar clasing ofothe dpposius i neddde. Sl cleaning

ORPRAINS bHStiAnB cShERi @gﬁam%forfe®{uer¥s%u' ar cleaning of
the apparatus is needed. Such cleaning operations are

time consum ng and therefore expensive. Corrosion of
Carhasiamedf éiné alateriatsacef Gor makindgbpapas Bl Wse Evettg of organic

mgﬁ%ﬁ‘éﬂ{ats'lﬁgn&xm Q{egr%'s% éFPIuEh aaﬂro a%. t'h]at tll(’lncl)’]’l rmel‘g Po?qg'ese

been such E [emt at t eria
CopuIpBHE hed t‘h C'f%;ew %ﬁ“t%‘éﬁxﬁeﬁs'ae atAue Oéxrp?émalfvé"hgrmeltpjem of

coofosivathes inatcasedthiescopt s¥Rh€ Bp-atG O FdrQRé @cﬂw@?cﬁlg' d?m‘artﬁ@%ﬁﬁe
dde h ratus for the convert
e EP T et PERRERD Bl B e Brtega hrgeg%ssﬁ%w?w
of wast e i nstead of refuse incineration. Sumary of
the invention An objective of the present invention is
to provide an inproved nmethod and an i nproved

apparatus for converting organic material, such as
wast e, sludge, biomass etc., into recycl abl e products,

siHmarger dinentiBan fuel, which nethod at |east partly
at | east mt| ate the aforenmenti oned

r
Arb?bé%‘i%éﬁﬁf %%&raﬁ@awsm%é O PIRMISE [REr Mg ved fmafleodpdnd dneimproved
appaeseTor camveininig @Agansc ﬂh@teﬁéD‘gmﬂ&saﬁbsltéfmtﬁ\éﬁdblbﬁﬁé’scét@bkrﬁo

reWc%g%cﬁroéJCQ SLH?aSC%\‘&ra}Sb %r}ueqf {cg?}getc dg%tl%slt Z)lf;‘lét‘,ygcsyerc%me or

npr oved i reusapl e a8
atﬁ?é”s'é“t@lﬁ}eeté*?|a\‘?é'gmﬁﬁ%P@é\Pé?tmm@Mﬁé@Isa%p@ges ves, which
wi || beconme evident bel ow are obtained by a first
Ao B TP BT 0 N 0 TS e
fropy esconyespipn Pépwgmch@tsmaémhldf improydesedudt $4 regsstié 8 some kind
of @ﬁ@'@ﬂl'ﬂ]egﬁblﬁéttﬁ)es laRd @e\felréjf'ogﬁetr?olﬂe&rv%§ S\Hﬁ & @ploale%o%% %VLdant

sal organi c nmat erial 1n

n
befesv %GPEWHEPQMH @rsgmét F30° ererentnenpR Q8 REY Y & method for
consitTpeaTe g8 nic Attt tnte bppotsbagfualse et Bk seépsloeast

- pPOGURISERIG on%fangrn%’cgrlélph Qfﬂu%lng p;?’%ésgg gbot\/aglzg bat[’ hagd

eI ement's, wherein
- hepti}gsayst oraanig a?ﬁt%(&' |'rh§a %Qwe t@ag%mp@atm éb¢v<§| 2q0nc iethd presence

of & humdgariebhs eathigstedongeiBiRg Wcofbahd/ st atGHEP bhS bIRBheft of group IA of
the periodic table of elements,

wherein the method further comprises the steps of:

- contacting said organic material in said fluid with a heterogeneous catalyst comprising a
compound of at least one element of group IVB of the periodic table and/or alpha-alumina,
and

- adjusting said fluid to a pH value of above 7.

An improved method for converting organic material into recyclable products is hereby
obtained. By contacting the organic material with a heterogeneous catalyst comprising a
compound of at least one element of group IVB of the periodic table and/or alpha-alumina,
the catalyst may be reused and a continuously converting of organic material is possible.

Thereby the amount of catalyst spent for converting one amount of organic material is
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conpound of at |east one elenment of group |IVB of the

periodic table and/or al pha-alum na, and - adjusting
wealm/1fifooed to a pH val ue of above 7. An i npr orPe®d/DK2006/000232

nmet hod for converting organic material into recyclable

products is hereby obt ai ned” By contacting the organic

mat eri al w er ogeneous catal yst conprising a

d%%?PSS% W&’eEﬁbya'i'Pe ’foéag‘){ C8 r%”%??ér{f‘ats'f'a'g? ERNsIdpRAIof ecrgpged.
Agrtidradly cthe abdcessatitde Ops béquhdecedased amsideh\Caleab)tBé fatByhat
diDRirgaHsS %&a@ggpr%c&gmtb @MQE@A% %Eé!c%géésﬂ%rgisﬁ r%t n(—i!kg:ut%/ of

material 1s possible. There e anoun
CANBIFIONS or convertlng one annunt of organic naterlm
i sdecreased whereby the cost for converting the
I 1si der, ed. Addi tlonal t he
FATREROR) bl 3cRRNY TR S ST TR E S Patgbiets e for the
Inyleect GREpPaNRBS 18l HVE AAPALRtYhe cortiddryigy dpcrremgsmmmurqsm of these

mé&plafs&fag d@fr@@ﬁe‘&&@%uctm&{ ASES thitecnésh OGhidd Qrfmaterlals may be used for
th%%gxs fFUEthggD by adjusting the fluid to
apove 7 ?%8 U53PBLPSR of the materials used for the

i nvol ved conponents in the apparatus is considerably

AGBE; @g@%%oth@?%sﬁ‘&f 5QSik ?)pes@fmt %U@rﬁ%n'{ﬁé ﬁ{ekl%dﬁ-ag@gompnse the step of

decr eased such_an anount heap sta
MRt Pafe % a'b%ofb&aébf'lf'éﬁomtﬁ@"@oﬁmqraafflf Bletesfal thige range 7-14,
sugppar7atusnd mmm& Imthe Garayeot-be su@sddan thofanbB o-0b 8 @Nhereby
oHtQM@J‘EHa@Q/hglb%%mhﬁ%q:hg%)@a%%rmgﬂeisgl %toqﬁd%rocgrbon fueA the %‘or?smn of

mal nt al ni n contal ni
the Mepaials H%ﬁdépr e m\fpl\tqq'ecorr@ﬁg@tsm&we apaeatusgs szuqszarmatjdecreased

topit &daet ablngighmicsteniaunger dorddiofuch as in the range
7-9.5. It is hereby obtained that when converting the

organic material into hydrocarbon fuel the corrosion
Fusthetrherenageerding & ansesdeftaf thepresent ddvestiort drepoadnd shagfcomprise

thE Rexpap PAd-&lebisnd ﬁe%“@aﬂcafﬂ"aieﬂlal éi%%r%?s%%joftﬂlgtba,' 8a%k tAperature
of @g&%@ C;% (Eante aém h corrosi.on. FUI%IE er nore

A edRd g %éc% A7t PePTHFESERE tihYGRARIF Firterias at this
prasstho dherangacio mptersa i pre-cobheptalfl wiprebyt theatibstguéiteconversion may

r bar at the
behsaRAingq ety By Blap bGP B e dleafind D20 21 Mour s,

By pre-treating the organic material at this pressure,
Subbeguendythe pratrestiral stésmay %c@b@dﬂb{@ kd Qrﬁbth\él‘e:rsﬁ&’i o?’ H% invention

coﬁﬁh§§ggﬁ%gwtoffsf}t@\tﬁg&ﬂ %Q}fw g?er%?s rag% cu r}gl, 9r n<il H%’ rxnllng, or

trent . ubsequ
siqying-stereat ﬁ@“%‘f‘@tp?nrfﬁyrea& Eorsdicing size raﬁmrh@th%@pemloomrocess of
thé BejahiMB&HEHSNs performed even more quickly than without the size reduction,

Additionally, the pre-treating step may comprise the step of adding additives to the fluid
according to the present invention, whereby the conversion process is improved even
further in regards to speed of the conversion time and in regards to the resulting product
from the conversion of the organic material into hydrocarbon fuels. The product resulting
from the conversion of the organic material may by adding these additives be regulated,
so that the resulting product may have variable composition of oil, methanol, water, water
soluble organics, water soluble salts, etc. It is then possible to adjust the recyclable

product in regards to the wishes of the subsequent use of the products.

In one aspect of the present invention the step of pre-treating may comprise the step of

adjusting the pH of said fluid comprising said organic material to above 7. It hereby
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conprise a step of size reducing of the material such

as a cutting, grinding, mlling, or sieving step or a
woandsimawez on t hereof. By such a size reducti onPCI®K2006/000232

conversion process of the opganic nmaterial is

performed even nore qU|ckIy than w thout the size
o SR 14 @00t &GP ke Tl cURET S e BTl eterialat an
ea&'(YG‘@FQﬂ?I afghe conviaesiqar proeass, wlmrem,t therproashetislayroit the conversion is
re@Qddyer si on process is inproved even further in regards

to speed of the conversion tine and in regards to the

resulting product fromthe conversion of the organic
Byneeterads pratteatipgl treectarid oom frigel Sthe DRgant @dteeibl it @pdséibiBdo
mér@é’é@ t'h@%rr%ﬂygtr%)'llg@ta% n’t?p&la?[ngﬁ%at edjn’Wg taﬁa%nqa%dgqx a higher rate

din t hese ad t1ves
Ofrcngﬂrf'P'h@”%Fft?ﬂ%Fb’ta E)GWPJQ@JC%'? Fasiciy-Clhrresilts iora rofre efficient and

- costl $avingedonagreihg onvaitgahic muaéedl. sol ubl e organi cs, water

soluble salts, etc. It is then possible to adjust t he
recycl abl e product in regards to the wi shes of the
InqnpYeqasrect oisiée preseheinperdincbs methad roaefuaispe cémpisetaneep of

sebé@ﬁﬁ@baﬁti@hég%hpfhetfhlﬁjamltsﬁ% tRé @r&aﬁﬁ%étgggrﬁyﬁpara&mg particles

b6?0rﬁﬁ?”tgfﬁl{b@h@ﬁ'a'dg?&?ﬁ'is'@g i @iggawc TW§er A e Mpferogeneous catalyst
the grc@by@t@s@itln@d‘otrrthaatpmmmprooésst hiehpisl ovals Reri fhlisha@tlally free of

beHgLBodJnG Qmésé Bl &N HAR0, A %E}?%@é re%gat?% st?gghtyafter this

he conversion process
COPY O‘F BFOCF%Fe ASERVEY RIPERSSI %’CF a8ae é@f'”eBy'Stth%'eéY éﬁpeﬁsa ble.
pre-treating the fluid conprising the organlc mat eri al

In yEt él‘&}tﬁ%’sa%h?ét%f F:I?ei ﬁ%%gn‘?ﬁ/eenipnethgnnﬁe F'%%H?y lgrtlé‘eq*ﬁ:?%ﬁ@§e a second

Steipa‘?fé‘eé\"”%&?\fé’f'%l'f@ﬁ teineerphee eb@u@ chinptising heortgatic material is

heeabpacljdsyablel gjsﬁbéf@ﬁelléohﬁactnﬁabn&cerﬂﬁgfrggér;e:o% @egglg%g %here%?%ﬁe process
| |

s GO0, AP o8 e FRbrer S Een £ Hisr G e poRTPngaine

PaisHRg ravy f@nstlép‘ltmi asejshraterry sppge tai subetsntialigraniduet o ereegy for

tra@@ﬂimfuh tHGchBa QS gankies HRLEE, Whlcp%aﬁec%@Fe%EéMe amount of energy

< %Ff es before contactin conpri sing
P 'Bﬁp%c?@’teé?‘?”aﬁ’mﬁ?slsﬁstaﬁéta eterogeneous catal yst the
product resul ting fron1the conversi on process, such as

Ad@l'tlbnall'y,stﬂenﬁ h%Hb\%lE% ng¥o tEERVS rLU coprI%rllgeo<L:1J sgcfong separating of

hese Eartl es a drore nore'reusa
pars*FPeéa YhIEN stepds Merr's f%éﬁﬂ?éf kPR lprre@a-;régto hedisgtoiep of separating
pajnrctazee'ﬁﬂs stfép;éﬁ@ﬁs aon th@édfrﬁ?l‘e)ésd)r% ats"tﬁf @by s@p?ﬂ%@ﬁat?@ﬂu% particles
0 e present invention the
th {&t%%hw%ﬂ%feﬁ{e ﬁé%%ﬁéﬁ%rtf‘%éon BN “Step of heating
the fluid. The tenperature of fluid conprising the

Fur@figradlr€, thaheithad miay‘f’ according to the invention comprise a step of cooling the
fluid. By cooling the fluid the resulting product from converting of the organic material may

be optimized in relations to the composition of product.

Advantageously, the step of cooling may according to the present invention be performed
by heat exchanging with the first step of heating and/or a step of pre-heating the fluid in
the pre-treating step. It is hereby obtained to reuse the heat from the fluid, which needs
to cool down before the second part of conversion into the recyclable products, in the fluid

in the first part of conversion process before contacting the fluid with the heterogeneous
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her eby adj ustabl e just before contacting the
het er ogeneous catal yst, whereby the process is
wopbieniizmel, which [ eads to a reduced process tPAEDK2006/000232
Furthernore, by separating ¢he particles away fromthe
fluid at such an early stage a substantially anmount of
articles is

t ted
R A L R
tQ§p@ﬁmﬂum t he conversion process as a total.
Additionally, the nmethod may according to the

i.nvention co se a second separati ng articles,
s Fﬁrﬂ]@tf@ﬁy F@@%WW@PP%F@ EreF%H%‘f?”F'ﬂ” F%H@F gamepigse a step of
sephetibh yas fremepe Alids eparaatiue gapadyt sepbeging This §as bePkind of
rek RISl id Q&aﬁ@mm BFR00S Pﬁ;el’:ﬁ\% Jf thehy SRR of

separating particl es t anmount energy spend
for the conversion process. Furthernore, the nethod

THeaylethog ettt dtgortidgt ene Byt thebreRAP nveftioh fGHBE &)ﬁnpnse the step
thgpt%l 'fU %9% JseHlfor h a Cg'loh‘]ll{?(ﬂln tple sg%ongq‘ﬁ,ahe %tgg the

rom-conver

Seﬁpftarfrﬁ Qaédt isreyseHan pfmvgrttrxg thhergaonfpo@]etlalmmdchherpfomd tE(st,labIe.
Advant ageously, the step of cooling may according to
[ [ heat exchangin

th t t be formed b .
FUTTER Y Rol P PETOL Y 265" HIBHER HIF BHCDGP firtag apmerise 8 Step of
filpetincheaer and whier Eblubld organtdadropr eit andabiengolsblepaltd & d fst
m@rﬁﬁl%m!—fﬂm aynal steBar%gHtf‘g r%&?aglg%p% UL 1i)ﬁtgmed Lélpg’a further

whi ch needs 't o cool e seco
CORBHYRY g’it?)F?Clyﬂ?[aethf@“F§d§/E‘Psé@I'9e products, in the fluid
in the first part of conversion process before

In%?l%?&;ttl Fg\eﬁg%e{nlt 0 vgrét\rf]moentrttl]\etv?a erhe{er%jev{‘/e%g ZQ}?S%%%%%F are transformed
INtGredReRicdty e eiredl m?télawéwélﬁyll Kiéjstis poe wawiof isingreneSafi te recyclable

er(ﬁlcEHJcﬁi’ tl’f@}zﬁre@ér&QﬁﬁérﬂGnt@. n%ls’iﬁlﬁ?%aﬂ%@ ab raes%t%ktquent step of
arati on

copyesfi Fe O .dprogfé%mgr falpe Efggctsg} f%raﬁ %W'hﬁtvt hi s

gas one kind of recyclable product is obtained, which

THeRSetAsH AR 8fkbiavteor@hg kHEndtp¥ERLLALs tﬂ@ﬁreg&khﬂgnp’&'y comprise a
according to one aspect the present |nvention %

SeLUHPETRs t"ﬁa”%#@ﬁ?rﬁﬂ%f?'et%arﬁ%ror@5@8 vatepswah poan purification of
méteatdl ivga bévend Imentbrame-tiler. 8e clon dorhveadidMge s bePrecRle PRI is
obtdisegseparated gas it is reused in converting the

organic material and therefore resuable. Furthernore,

the nethod may according to the invention further
SubeRPENtHe saidsiner dforé |n+etnﬁtﬁ§mdﬂﬂlté4@h%ry @rBélé&@éd&Forﬁ @héiéﬂo@p of

d wat
AR e L b Rl P By Py e or
PepfEBeNgEe®s of 8 cgrbplgph@dthgmf aByfubrstshzéqction different kinds of recycle

products are obtainable,

According to one aspect of the present invention, the water and water soluble organics
after the second filtering step may be transformed into drinkable water in a process of
reverse osmosis. By the method comprising the process of reverse osmosis one very

usable recyclable product is obtained.

According to one aspect of the present invention, the water soluble organic may

comprising up-concentrated methanol may be re-circulated to the pre-treating step. A
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converting into recycl able products is possible. In an

aspect of the present invention the water and water
weabeshiiaonr gani cs are transforned i nto el ectri eCTPK20068000232

direct methanol fuel cell. This is one way of using

one of the recycl able products of the present

ian t be re ed as, a subsequent
ol b o I Pl B Bn IE SRt B and Toeepparee
Preﬁwaévacnneeatraﬁeéﬁneéhm isireised, The net hod may al so

according to anot her aspect of the present invention
of filtering water soluble

rjse_a second ste
A@%@'&ﬁ{'vcih? s °gﬁaaym%%c§rrd'”9st8m8é§p obfiei IPYSERPR gpMBfise a phase
sep@tabnoheriehy sermextondf ot b perdiect is lob@inedBy t hi s

conver si on step one recycle product is obtained.

Subse uent | sai d one or nore nenbrane-filters nmay be
ARG iR @NF PERACE Aletg PERRSMoINVeRsiepr Hivester ofceestasting the organic
materigrin shentuidi vith a—l’fdtérbg@ieloOQt:atElIQﬁOmw bé b@rtférﬁﬁad vﬂtﬁf\é@ﬁéBe

tion ther : ,
roRPRRLS Dkonl SIERRER) LR B FSPNRdBS e Ui crrant i the
COBBCEANhEBP &he mpEast g ﬁ@tftedlueh\elttagtmetmter@@endwes patelyenis kept in the
sah’ie\l:el‘lﬁlh@rlﬂgn?c R oAV EEioRNRGhWRESE g@@s{té’fﬁl tﬁro‘i’lbgaﬁ'tﬁ@ c@\'ftgﬁfng step. A

secqn [ n e transformed I nt
i BRIk vt S SR R debar e b SrpeIeg cpeactions
'n\tqlt@dr‘rettm@nwwpn ias¢ keptichestprtdbesighaft thevertsaingias ttisereby
enSiHh V@it SRR the pﬁ%@ﬂs@gjn?edpc{ftqg%gnve‘cr‘s@lpt ai ned.

According to one aspect of e present invention, the
wat er sol ubl e organic may conpri sing up- concentrated
In maothanadpenteyf thepiresertiinaintiad, atle tempdrerups Brthe eadp df@ontactmg may

be%%raﬁ% 56 %EOOQ,O uglll 59 ttﬁ ré)r{_‘g;na%)?)t@m ?é%l n%f Ely in the range

i s _her alne nd
209p37é‘oﬁméwt Fﬁneaowetrﬁf&rﬁﬂlv inghe éameszOAw G, onet aasym théreange 275-

350e¢ h&dké@%g&ﬁ@é@rld\w R b&aflings @%Q@ﬁ&ergf)n bRRedd Y %Qltﬂ? s gnergy in

ase ar at.or y aratlon 0
R i A Nl R R g Y
tefﬁ?@é'élm tqgﬁtf@nw'tbm pH Welus tlegyeof dercosrasas:thert@rrtohen of thanhéterials

usétBfoR Eheddppafatid® viHitH t‘ﬂteWrés@n@m@%@ﬂ@E%%ﬁ catal yst
may be perfornmed while the tenperature I's kept

substantially constant. By keeping the tenperature
A lewherhparbturaint the comattact dtaginsteapedt the ficamdrasttha Ordhictigerial

belfwb lébl‘ii/e\oﬂetj hntB fh?d#%@éc{%t’:ﬁ’ﬁ?e&e%}ta‘ tt?e@étﬁJ t¥1§ton ﬁ?‘od(urcpon l:a pacﬁ:‘y of the

same condition an he cdnvers
COIBH LI RP- tAFnF'tb%hd%J?mt??fét%%‘h‘thﬁéplUﬁg'tmfeﬁg.ltsAs high compared to higher

temperature whereby the conversion process is further advantageous due to almost no
salts depositing occurs inside the apparatus. Furthermore, at such low temperatures the
organic material is less converted into soot and tar, which products are not very
recyclable. Finally such low temperature allows construction of the apparatus from less

corrosion resistant materials, further improving the competitive.

According to another aspect of the present invention, the pressure for said conversion may
be in the range 225-600 bars, such as in the range 225-400 bars and preferably in the
range 225-350 bars, such as in the range 240-300 bars. By using pressures inside these
ranges it is obtained that standard components and equipment may be used for the
present method whereby the cost of the conversion process and apparatus is substantially

decreased compared to the same at higher pressures.
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further advantage is that the equilibriunms and
reaction rates of the chem cal reactions involved in

woheostiaTwer si on are kept constant throughout tRET/DK2006/000232

contacting step, thereby en;uring uniformty in the
products formed by the conversion. | n another aspect
resent nventlo the tenperature in the step
F %J%heé??ﬁf ks Wﬁ“\?ﬂ Yo dingeo g iguersisn-fesberrempsise heagep of
contadting ig dergean 236 BB OCninana, puddf=arieds| tian RO hheutegnyererably less

1@%@3& Sg(g’l a@l@gs @1‘5@6’ sﬂm te_%r gﬁ@é%o}e %angl)@@gcﬁe range 0,5-6

,SUC aS|nterane
%@?ﬁ ﬁtjc"t B &NG ARIE dip @it e BY¥ CPW@“@%W@FMM '@Pé@@@sﬁ’emd the
cansestinngodess En’EHEtlg:yeasBd ORRAYES ddch@sthB €hS iR e@IBUbceREing of

o@%ﬂ@%a%e@%%ét;ﬂtla an at higher tenperatures. A low

tenperature toget Gr with a pH val ue above 7 decreases
the corrosion of the nmaterials used for the apparatus

Adiditiodailg,hthé b@nﬂcﬁtﬁﬁl&iﬁ%t reéthod dismafick gFdmdveAr ch%VY)erlodlc table may

rature in cont acti Ste I NCr ease
o FIREBreH g PRSPk St B & SBerehg=Gem sbireatieseat yventon.
Bhy-ﬁﬁ@)é'a@b@m engprstitaaingh astreh@brogehepusichtapysbtheatohesrsion process

tihaRAGdtdhs 8 withEutGR
lt en‘percat Sr e\g tt het Sg%ﬁ%ﬁ ?%y&g%}s'oﬁﬁjg&}ég%dl g#r%anlc ar 1éeorllal

to hi gher tenperature whereby the conversion process
Ini anofher tabgact athhamregeoiuserdios the CorBpddEtof BDIeagd dre element of group

IVBERQSd éﬁb@,c%swnw 6@%%{; 8 P 9r ﬁ\}c}%éx,ge ofrﬁqhoerfa”?q%%é%amn of

at suc | ow t enperatures e or rial
the Seeht Bdng Hedeispgenspies ‘taé?'YStmla@rPW%Qrshmr@ldﬁo‘prm the

coveergion @eyebatine is ddchakéy wibEUt deBWadiRGBRY @hnVEBioR | pr@WSsing of
Orggmg. agecr[l on of the apparatus from | ess corrosion

esi's ‘materials, further inproving the

conpetitive. Accor d| ng to anot her aspect of the

A@bﬁ&@@&uslyn‘ﬂ%nédn%un@ Bﬁatpée?s%%HfE BiehRht 58y dus W@F@lh%@nodlc table is
atg%t Iynths%rat 3 ﬁ’? fr bars, suc asélnt

B8 SRS URIG DY RIS ' ACqoRding Ehgeethersispe of sifspresent
ingantinaBy vsing the hetargeen2d@s Gbdydansa suByhats brﬂgﬂﬁ)ﬂ%&ﬁh&ﬁe
cohPskidg ppcr&%%etlﬁémréaged Rtk %'e%gsngéh'ﬁ% r(%%» dar Locessing of

conEonents and equi pnent may be use e pr
or Bateark reby the cost of the conversion process and
apparatus is substantially decreased conpared to the

AcS@JgE]rggb ome QE‘;‘?JCEBF e %Pgsgg’t iﬁ %nttgﬁa{el‘['r% heter%g?eeneg% Eagglg%‘%ﬁay further
CoBPried At 'se%tmg ei@éﬂ%ﬁ@eqt?ﬁ fre@stht: ﬁmvpsonmtmm @<e, Buch, 8s, Cr, W,

M, 8885 W sanzGsi i autalaslmtmpe:%@foa’l@lbxx vl:é@% é&hfﬁs%ta‘%ﬁoun§ U Ro 10 %
ore. pr efera

S Iy
oy b0 i A8 e ) SURIGIEEPLSLEL ALY, b g
Byrisingt &g afOB?m@@mna@heheg)gleh@)dsloataDVsatogemm vgtihamie gpendre@lements
ofﬂh?group the conversion process time is substantially decreased without decreasing the

conversion processing of organic material.

Furthermore, these elements may be on an oxide and/or hydroxide form according to
another aspect of the present invention, whereby the conversion process time is further

decreased without decreasing the conversion processing of organic material.

In yet another aspect of the present invention said heterogeneous catalyst may be in the
form of a suspended particles, tablets, pellets, rings, cylinders, a honey comb structure, a

fibrous structure and/or a combination of these. The advantage of said heterogeneous
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conversion process tinme is decreased w thout

decreasi ng the conversion processing of organic
worbwritalozsubst antial ly. Additionally, the conpoum&20d6/000232

at |east one el ement of grogp |VB of the periodic

tabl e may conprise zirconiumand/or titanium according

Cétgllyg:nsg;ulg&rresa%?g Sér{t%fl tl%ehf?OV\Pégt?—;g (g{ (g‘%ggtgkpggﬁgn%tg#ajisg@?m being

i-um an I'tani um
cPiectednire i Grielpitoreisensiiving reesateblegasetirantitha@ot! contact to all of

tH¥aGERRS kivgadehe conversi on processing of organic
material. | n another aspect of the present invention

t he conpound of at |east one el enment of group |IVB of
Addidonady i il heterabéreomayathigston atleasixiatty eonddined inyedifc@ribfl8ccording

td é}fomeq) lasect 8P Rt deRNMinQEntioR eIttls’\Q%l' aﬁ#ibneqtﬁ) %Sse that part of the

tI ero%eneous catal yst on an oxi
3 aYh tRiE EoRvEr St PPocess time is decreased wi t hout
decreasi ng the conversion proceSS|ng of organic

A&;%@ﬁae@b@usly '%\QMQQM%V%H%X? Réch Sal eFtio(r) gc%p %%Fo aqoé%%%%fa%cggf the
PSSR Iy eBHe™ lJ—ISﬂWa?t féxegrbed lﬂ?iﬂfﬂrdé if l@ﬁrﬁb\ap@erbth togeveD more easily

reBBOtHae par@dpefet catflyst henigt B$@ide tho¥etdon. By using the

het er ogeneous catal yst on a sul phate or sul phide form

the conversion process tinme is decreased w t hout
Agersingaoiong aspret obiheareiconingertives siit yetefogengani @talyst may have a
Bmé@fat@larea%‘?(%@fegst% th/gle?chaa%pi%C%FfH at]%ljrg %r%gﬁryt least 50 m2/g,
ﬂlg nbé Q% het er ogeneous cata %b

CORPFPE B4 "’f”é‘aeé’te” SHRES BIeGaraY oG lspaic WP feomyatties rieash 200
métmwsltawng titi§ BEE suriice aGen, tl@Jc;onQérsmercM@ass o ls/furtfﬁ@r decreased

widbut &creﬂlmh@%aﬁ% OPQWEFC%H{E?S?% E%’er a s SlilffICISI'I]]t Céaﬁ%mﬁactive

amount u y Weig
ﬂﬁ%“tﬂeﬁ'%ﬁﬁwr i ght, such as up to 2,5 % by wei ght. By
usi ng the aforenentioned heterogeneous catalyst
r L dor e roup the
A‘%@%\,égg agé#htepa ess t enBres%n P%?Ttslab?l “e;terér%%} g ggjalyst may
COPf IR Bt 'ee%cﬂnea‘srf@rg qrh@Stéb'h&ﬁérssllecmd prooceéegirogp afnsisting of Si, La, Y
or@eGi i @B EHhA @terecﬁUB{/ h@\ﬁrﬁ@{h% surf3EesS SraBhisdre tHesS a@\}’stg rvrce

e.and/ or dr oxi orm according to ahot
0y E R8s RinE rbes thWéﬂtﬁrS??'”Wéraé*vatog@e conversion process,
conversion process tinme is further decreased w thout

Aﬁ@&%@éﬁsl@gsal@ ﬁet%%%ﬁécﬁ)s%@ta%pﬁﬁss%lf‘&gﬂ% t&d Elgeagétp%ct of the present

erial In yet anot her aspect
'”‘feH ENETTON ISRl Hetast BRRTEGAR Ateatsialyiver | w ¢Eective greunt up to 20

% by weight, such as an effective amount up to 10 % by weight, preferably said surface
area stabilizers in an effective amount up to 7,5 % by weight, such as surface stabilizers in
an effective amount up to 5 % by weight, and more preferably said surface stabilizers are
present in an effective amount from 0,5-5 % by weight, such as 1-3 % by weight. By
having this surface stabilizer in up to 20 % by weight, the catalyst service lifetime is

further expanded without decreasing the quality of the conversion process.

In yet another aspect of the present invention said heterogeneous catalyst may have a
BET surface area of at least 10 m2/g after 1000 hours of use, such as BET surface area of
at least 25 m2/g after 1000 hours of use, and preferably a BET surface area of at least 50
m2/g after 1000 hours of use, such as a BET surface area of at 100 m2/g after 1000 hours
of use, and even more preferably a BET surface area of at least 150 m2/g after 1000 hours
in use, such as at a BET surface area of least 200 m2/g after 1000 hours in use. By having
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formof a suspended particles, tablets, pellets,
rings, cylinders, a honey conb structure, a fibrous
wennusatitnog and/ or a conbi nation of these. The advam2ew00232
of said heterogeneouscatal ygt structures is to contro
the flow distribution of the organic material stream
e ensurin

ntact e ' e atm whi | )
“ﬁ%%@‘gs sk apr e°gs?me§ dfr&cq)”p? e SAPA P o 459, 167 Cgrsion process
tiggtiafuyder §<€Frr ¢azee Withei deceasihy Yhe sy dfebe cogerstmusocess, as

s@Atiddtystaljtk tivd 8te BRGNS ¥nLpRf ai ned in a reactor
accordi ng to anot her aspect of the present invention.

It is hereby possible to reuse that part of the
Fugheaingsy, saidthetsnodesedussiatidyst eproéaet Grom Advand ageaivs] i, another

as?;@l:ﬂjofrtﬁ@ﬁe%nt'lnc’veﬂtlgh XI?% r%‘?éjo o%@'glhé)cr qu_&g%a {en&oa@ct in the

anot her aspect of rese i nven
C?WVﬁre*a‘gk?é&*er%*a%fv%matﬁrta' |"§‘ q‘i’eﬁ*%’o’? apyeRsss Pﬂoéu% even m)r e
easily reuse that part of the catalyst, which is

A&Id?t%rgﬁ}/ t[ﬂ@ n{e%%t r%y aé%gﬁﬁ)r}:? or{ge ﬁn%egtmesfagﬁgg%%/ngqns%@e step of re-

resen I nventi on,” sal er ogeneo
Cifealping cEETRaler prder ceeseofcadionpleasty reecineRlating sarbbnaes and/or

hy2pod¥/ @rbonBgds @h@ﬁw@ff@@'té’reg%'lg% %ﬁ%ﬁncé?gégtir%fg%H ‘;}% @tﬁwé@%n method
and ev , su
ag?g@?mrm””? E%ﬁ ﬁaP %?"ﬁﬁﬂ ”?4ns BET surfacg ar ea,

the conversion process tinme is further decreased

THM éolﬂ@éﬁtra@lgl‘? Bfi’%?rdi @Qb&rﬁb@esqéf@jl/ériﬁﬁldpggeh t&grb%f?g}:\égﬁﬁag%gcordmg to an

$ 8‘%3“ i |c”ent c%ta ytic active sur €
PEH S @He” RE(PSraﬁler?ﬁt P “alkst IR tagisBep abteasthk Ypbryeiabt, and
prefevany aiolRast 2efotbyhedighitpgen @e us lcaad by By wﬁ@Mt szlmﬁdré @r@érably at

Ieéﬁals% We;&l%r g&%%S%E %%stsi@bhw{/vésr‘.bé‘ﬁle %gr onat ﬁ&aﬁl (@ﬁbonates are

group consi stin or a CO
'“"tpﬁafﬁ%foafctlveyrSHa\vh%@at@lmlecogvuﬁrﬁ@e@esfpamq byzide, horrhaeenous catalyst.

catal yst service lifetine time |s further expanded

the cgnver si on
FUtn DUl B30 SR3 Ry RRr IHELS bt leslis s B S5 Batsh e step of re-
QWﬂ@“ﬁb@dﬁﬁﬁ@gePﬁobﬂeBHS$©Gvbbﬁ9BhQaﬁﬂmS@hDhNHHQHEMum|smmsmg

prS@U&)sf ieS@ItiB@ Frmathe k&Rt s Sdl ARG &N %Eﬁﬂlzﬁ%'thé E%Eho'dr]s hereby
erctlve anmount up to 20 % by wei ght, “suc

??eCtlve anmount up to 10 % by wei ght, preferably sald
surface area stabilizers in an effective anount up to

AcZar%mé’tQ)énW%!s&m of th¥ %pes@rsrt lﬁ\u‘%ft@ﬁ esa‘?’ﬁé\h%éét éﬁé %chh‘ol #hy comprise

tive amount up t
‘%Tﬁ”;’/bys%"%ryé\ﬁ?t?'%é%cyé'ﬁ B IPrIOEr s reised Bt eafiEing fheamethod.
effectlve anmount fromO, 5-5 % by wei ght, such as 1- 3‘%

Ac@yrd%'tglghothgyagﬂ)@%/tlJf}ghéFIJ ?en%lﬁ{\fe% éabl #I Ze{r%ol Fegllfl n sald fluid

st ser V
may be at Ieast 0.05 % by weight, such as at least 0.1 % by weight, and preferably at

least 0.2 % by weight, such as at least 0.3 % by weight, and even more preferably at least
0.5 % methanol by weight, such as at least 1 % by weight. Methanol is involved in the
chemical reactions responsible for producing the oil product, and in the chemical reactions
destroying the radicals otherwise responsible for formation of soot and tar during the

decomposition of the organic material.

Advantageously, the method may according to another aspect of the present invention
comprise the step of re-circulating a fluid containing hydrogen. By re-circulating a fluid

containing hydrogen the method is reusing products resulting from the conversion method
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further expanded wi thout decreasing the quality of the

conversion process. In yet another aspect of the
woresantooz nvent i on sai d het erogeneous cat al yst PaEpK20066000232

a BET surface area of at |ggst 10 n2/g after 1000

hours of use such as BET surface area of at |east 25

fter and preferably a BET
iﬁ% ce area Q%rH%Hpigs ?%ﬁ@a%fter 1000 hours of
use, such as a BET surface area of at 100 nR/g after

InLROANBPUEF SspRaft dF36e pr@@gﬂt%’{\%ﬂtlgpfl‘% erd?Jg%ﬁ %erxtlén@?]f%'a:r-g fluid

surface ar st 150 nP/ g after ours In
PSR o St 0 BDwEE BE efebe o e hsnisnt Pl oramiC Fpkey el to be
tregftedrsutin 09 ahleasts. ¢ InYeUumeweiByt dfake agbimitsor BEd osgtrnfcaﬁeterlal to be

réfted® Hh pﬁ‘&fe}a%ﬁtsé 130 b{m\/e%h@w ﬁwr aﬂ]w'plegt oy rdsorggmylsr{%her alto be

COI’]VGI‘ si on process tine 1s decreas

reftet RS ﬁf}otzhoé’ BU9REpT Hte Qfﬂ@iré@ﬁé?é‘ﬁ sTaRicpnBeea$o baézreated and
eveufrfidreipesferabittat Yiydrogarctdnvent S tHeamfd araeaealsﬁo gng Lﬂ)k;/twé@ht of the

anEMHt %?Eé(]@ nﬁ;&n&%geﬂaqttg 5?gr%n%%u uc%%ts%lti atst %"? tB/hVéeléﬂ% oq the:

fromre anot er as
arpews @hsaid ALashic r@fﬁe”qltm pe tﬁ@étﬁédeTbﬂ%n inenvotvad irs thewdistizal

repét@AL @rodubing REtueABY Bif Edrﬂ;%&fis,téﬁ@ |@EMb&ioﬁ§E§£tl—cﬁ*ng free radicals,
I Ona

S, a was
VR B (ool o efotnd i ineiche SRtine decomBraginsa the
org#rac Ryatgyiabfiuniracthe cotvatdiory car bonat es and/ or hydr ogen
carbonates. By re-circul ati ng carbonates and/ or

drogen_carhb tes the nmethod is reusing products
F “F%%‘P eng efrf“btﬁm?1 &Y G6TUPS foihertangan BHtenRomptserihg isteg of re-

cirgfilatimeatniesdt ode icsrbheyie Byid 0By ad- Eiﬁﬁ]llatﬁﬁb at (E@Et(kﬁfe\.tdaﬁidxw& &d the
m&ﬁb&j|s%[199<_?9|t0%§ct§pgs/umngI?‘yow; ﬁ%%n&& me hod am%}yein %anlzmg of the

accord 0 an aspect € i nvention be a
merhad i, hgye [We‘?bgﬁﬁt‘ed such as at least 1 % by weight, and
preferably at Ieast 2 % by melght such as at | east 3

t nd refe o b o
Adé?tp)}qﬁwe 59|H al‘% Ie%gt % |q5ac6;|a 159}// ﬁ%rpa;}llste %-ﬁ?ét R0G %ﬁﬁh‘ﬁiyé% acid
haxing amhawdﬁ'miha@@sspan@n@ tmbﬁcamonaawmvac@rcsng tD arthher aspect of

th@ Qie@éMt:h@en@laﬂVﬂfeSsJa@rbt@@Jst Qﬁé@b%h& B&d IE to 1 - 4 carbon
atoms 1 %/VOEI, edFl’Irt h may accol dl n‘g
T ERE ST PRECR FRIRIYY redicing & &l R @duct

at Ieast one aIcohoI By re-circulating at |east one

Fu?ch@r‘ﬁmﬂe dahteatield ‘BFJe E§rb5>%tg§ Lag nwyo(%mﬁ*@e Fo??vw %J,J‘an{/éo acetlc acid

g COﬂVGTSI on net an o
acied 'Rere By BEt SPfiad TRIBT ﬁge%orbﬁae BSipet teagtonerrerboxylic aci
conpremedlihg it et tavbon stahd iathvbleasin tBeha&hicBhinMB¥nation reactions

SRPEISE off ol , whereby a very usabl e recycl abl e
prprg@gét ?ﬁB&ggged in optimzing the nethod.

Advantageously, the concentration of said carboxylic acid(s) in said fluid may according to
the present invention be at least 100 part per million by weight, such as at least 250 part
per million by weight, and preferably at least 400 parts per million by weight, such as at
least 500 parts per million by weight. At this concentration level the oil product producing
chemical reactions rates are sufficient to ensure conversion of the organic material to said
oil product.

In one aspect of the present invention the method may comprise the step of re-circulating
at least one aldehyde and/or at least one ketone. By re-circulating at least one aldehyde

and/or at least one ketone the method is reusing products resulting from the conversion
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Accordi ng to another aspect of the present invention,

the met hanol content in said fluid nay be at | east
wO0.20/1%6doy wei ght, such as at least 0.1 % by weCgmiK2006/000232

and preferably at least 0.2.,%by weight, such as at

| east 0.3 % by meight and even nDre preferably at

% et han b h as at least 1 %
”}‘?E“O\Realngr?{‘ p‘k}g} (-hoflothe y th%g SEFbV f%e cheni cal
reacti ons responsi ble for producing the oil product,

Ira%thé} dsperohem [?r@‘l'enf %@hﬂl%l@%egs‘?%bggld'emr;‘derﬁg{&%k $east one

ot her wi se responsi ormati on of soot
KGaPs HR"R'FreS 65@6?&%@aﬂqeaﬁdeo?nct/ﬁreatd?@%ﬁne ketgb@PPANg a chain length
cokchspoidhgrousH rartohateres. od sem@at &ee061H d1geHyde 3N REDRE
HRREGHAIAT tol 1€ ARGARAUohOKAN Y HPL RS |cat| hﬁagﬂo%a&n reactions
re-circul atin cont al ni ng hy

Produeng el kAR ‘% f|UId cont ai ni ng hydrogen the net hod

i s reusing products resultlng fromthe conversion

T 0800 0O FLELDR 8115 IR 5, PSATRNe s

onenkesens emirises fw@a@gewecm\dtceracet@fdeemed The said at least one aldehyde

ot bRSERPRASordhgdb 1 £3%hridn QeI B oWVl 9 thOdhe kG chain formatlon
anic material to be treated, suc

“?59V5éévﬁﬁm€fg@0B3“Wéfght of the ampunt of said

organic material to be treated, and preferably 0.1 %

A&}Srd{w‘d tgnhe ‘Bf'estentem%m%m %1ch0§(,%' ﬂ'aggr?%?d é{qeaesrl't 'oﬁe Fﬁjgh\%% and/or

treated, such anount o
atgearh ANE KARPe M %vd f'wd tﬁ‘@yt'?eeaét'%t 190 garswenmiiangby weight, such as at

lepstefSerpab per titioh p o vegee, dﬁiaﬁi'ﬁﬁltabgffa;ttlé@t Bbw erté Berdhillion by
(] nmount, , o0
w{e‘rgl‘rfpg?%l a@ a{l%% }9@6 g%}édgers ulﬂlﬁ)n etlgr‘lt % |slq9n8e3p%§ﬁ£f)ré|etvel the oil

praflugt ﬁéceﬂ%'uatchewcgla"eactmng aai%arw@frqe@t tq ensbee taneertsied of the

orgly6lE A@edtal S 40V 6l yR™uéth the chemi cal reactions

produci ng saturated oil conmpounds, and in the

reacti ons destroying free radicals, otherw se |eading
Aqvgntagegrshi, dire odmegrotouwsnatalyet coupliseg polessitimeamiiddr sodium according

todfAE QERQS bt {h‘é%ré’ienﬁ n\@ex‘?&&agk leﬂBtp@{asé\LmdaH‘\rclyJ}gsoElU% as 3,

conver sl on rthernore my accord I’(ljg
RS RAe T fftﬁ‘mé‘frseamqegset'mﬁe &efpse WiEhout decreasing the
conebios praksay aftorh@as thatamiel, @ad bioxydtéscchagiichl rddytions involved in the

Oi|_rpﬁ’(_)8:l_i|CE %hﬁtihh‘g nhlaﬁ@e%ttoqmltgt%rggga@ék hl’? otascaI odO| Er%dlrp%t hod

I'sS reusing products resulting fromthe conver
nmet hod and an optim zi ng of the met hod i s hereby
obtained. Additionally, said at |east one carboxylic

y e | east. o carboxylic. acjd havin
Fu@t%le 5@ ?cgsn?ltﬁ)rw tg)oarn;%éhserg gsnpaect otncs% piesgntcﬁ emcgﬁng\ltﬂ H%mogen ous
cag&y@@mﬁyﬁgm@!sggm premoegs\peiet scdﬁble salts selected from the group consisting

of KOH, K,CO3, KHCO;, NaOH, Na,CO; or NaHCO; or a combination thereof. In combination
with the carbon dioxide formed as part of the conversion of the organic material said salts

are converted into the carbonate involved in the chemical reactions as activator.

In another aspect of the present invention the concentration of the homogeneous catalyst
may be at least 0,5 % by weight, such as at least 1 % by weight, and preferably at least
1,5 % by weight, such as at least 2,0 % by weight, and even more preferably above 2,5 %
by weight, such as at least 4 % by weight. At this concentration level the oil product

producing chemical reactions rates are sufficient to ensure conversion of the organic
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the present invention. The said at | east one
carboxylic acid corresponding to 1 - 4 carbon atons is
wonwinad2i n the chem cal chain formati on reacPCoOMK2006/000232
produci ng the oil product, ,Gurthernore, said at |east
one carboxylic acid may conprise formc acid and/or
m &%%'¥H%%H9HﬁcgoEdlng to anot her aspect of the present
d at |east one carboxylic acid
correspondlng to 1 - 4 carbon atons is involved in the

Ad&tﬁiﬂaﬁ@'saféh@'@cd‘n%rﬁ% W@ﬂar a@%&:h&%aﬂtﬁ%‘p@& oF B& fg'l%ent

Advant ageous t he concentration sa
B OB YIS PARB oL P (Pl Shiy Eio6T Y Hejnq ot ghe cost to
methed @ﬁtonvameugtqrmxdomamnal ie&spt thCOmpantmped the hett@a Hyy be used
inWRI g s, or ShECHo@p at | east 250 part per mllion by
wei ght, and preferably at | east 400 parts per mllion
by wei ght, such as at |east 500 parts per mllion by
Adseridgiut to oft akiiecs oCRGREdehRIny Otidne Al wiabe rﬁ’?;;{c hdVleQddd@tentration of
G Lions,rates ufficient to
atz%]aggrge}og Eq% 4 S%%L % %? eSto{rbsg’ntfch @ %Prﬁf%aglél f:l'e8f't1 20 % by
WHeSd e, aSlat r'ﬁaéhéﬂ s peweiobt, amld@vm ewenprefargign et Bastt49e% by
wéBHth okl B@¥nie PiEREHT €0 b&GorkRRd Rust Ba plhpathi@t i ng at
| east one al dehyde and/or at |east one ketone. By
re-circulating at | east one al dehyde and/or at | east
Therrenteatigtien bheidmtteoih sad figd siaygpcperdiigab snoidsubdpeagf the

prgé'e(ﬁmrtv@@adﬁ%vl%l% &_j’lﬂﬁ/g B?%e%ﬂg s@@h QPE;B 0 &4 Bygb\?f/veéghf and

nF 3} ! »}l obt al ned aspec
PrEPERDSNP ?On?ﬁem? oteigal quddy a9 léﬂa@tf?oo%ebVaW%f@Wy 269 sy Bprearererably
upl e dSt Yediyevdigitpnehceprtb S0 aly Wa@s! Bpﬂ@cr&sﬁj@t}ﬁg §vater content the

he@f‘%l@é oiatrh lfge%l%{ocQ%eﬂg%gs%@elegg%l ngm%rler?sgd il %roggct\on cg?auty at

correspon
copriantraesigiae C@ﬁt WEbafieagiicingsporenngpility oithe argerde hekerial to be
coatertwl. i s i nvolved in the chem cal chain formation

reactions producing the oil product. I n yet another

aspect of the present invention said at |east one

al dehyde and/or at | east one ketone conprises

InfoRE ﬁ%é&@@%ﬂ@ pridh oy afRhabrehyde: oﬂ@@ar@@da@e Qltnd/laleéﬁgast one

ket one corres ondlng
v ERGRE CREONTRG GTU/Sh oF ot HE SO A/ R 5751 e pesIc acid and/or
at fegaiceneoridelydedod/ongt kehst cielkepme dumt at 1At paidiyr@ dreddcBe by the

come$§§rm5f 4V &RLAL Matt A, %%@99% ?te t szuﬁ@lb Gt thfelcgﬁ%ersmn

one al dehyde "and/ or at tone 1 n-sal
Proqgys: /5Re SRNVPISIOE PreeRsS pEYets gesesfer ihaubyeciasiyetthe seryRrsion
praessitg bfaagini@ blatgpal.t FyreHeriibld dx@anddy favei-&Hing aAnFrluent stream are
sapyeferably at |east 400 parts per mllion by

In another aspect of the present invention said at least one carbonate and/or at least one
hydrogen carbonate and/or at least one alcohol and/or at least one carboxylic acid and/or
at least one aldehyde and/or at least one ketone may be re-circulated after the step of
contacting. It is hereby obtained that some of the resulting products from the conversion
process is reused and that the conversion process time is decreased without decreasing

the conversion processing of organic material.

Furthermore, at least part of a stream of said recirculation may according to another
aspect of the present invention be mixed in a ratio with a feed stream of said fluid

comprising said homogeneous catalyst and organic material to be converted before
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wei ght, such as at |east 500 parts per mllion by
weight. At this concentration |evel the oil product

wonroewuaeioog chenical reactions rates are suffi cPemDK2006/000232

ensure conversion of the organic material to said oi
product. Advantageously, the honpgeneous catalyst
ses t ass nd/or s dlUﬁ] ccording to one
e@%ﬂﬁ%the of"t ﬁ'ca}%?%@g‘%@ ﬁj‘e(ﬁ?m Pisi ah%r”?rgofgar ERU|tiipphproducts
framdhe ﬁors/@calqmwragesa IsyeHERFeITEl0h st khatcahy&slsrom hecesstines i denreased

w@maﬁesaesé.r@tnescoﬂ@&aaa@%ew,4&1&%99#&&%@#;:1P9 the

conversion processing of organic material, and the
rates chemical reactions involved in the 0|I product
Adddieratly, dhe aate @riharcedutading atkebinttatiee fpeodueirh @nso8 fluid may

a®8tdtholol aanh%Sj'égﬁect Sht BPJSQP{ |ﬁverﬁ%ﬁ%@3qﬁ Be rIang ?Fb%t hl?crh as 1-10,

ect o gresent I nventi on

a’tdaé)afey%tt'y Wﬁpmé A8 - BRe SPChnisria tmafaérgegor mnen@arpre‘erablv in
theeheret 26-5. M0Hehdy @bt dCaBSiShd mh@fresl&(aﬂg plf&@% from the

co{ﬁﬁ%%éofd&gs_!s rsc'%%;m na {I’(\)Aﬁﬁnveﬁéonca?%esa trme 'SC( P:Iageased without

deceRagied the cywetsiafPro¢rssing At eigehiomasérialhe or gani c
mat eri al said salts are converted into the carbonate
n the ch reacti ons as acti vator.

A RHRER s Bt BB Brid SBRP'S ROAel Gy err@ ing fo another aspect
of ¢hp oeasentdeyaptonbe ehaticifDYe neduss atdtat PS5 %,y dbefeaibly above

974.885b,, Qué"r e(Q S’Nov\é@bg%t andAh rﬁ&e%‘i‘efler%@ﬁ/tab%ve/‘b?% %’%&n as above
angd re erab |l east 1,5 9

oY et hs rrﬂfb/soayew@rérﬂds to Apxisigat Wéh%?rbpr@rﬂ%roy cabaﬂré, and

mMPjrBiz84 dryeliwenarhg r;hemaﬁtl‘enan @icoheRl ctgdhidyaweiabiftoil pAbduct and

mific? pRANEC BBl A8l inL e Plol B AUELARIGAUCT N

ste
chem cal feactions ratés are su S €nsure
conversion of the organicnaterial to said oil product.

Acheldirgi torak |aypec5 ai Kh\efdrébedt ElOémfdnSs@fél r\é@étﬁf whg ﬁ@tregdgrége&% catalyst
I nvent
P A ASRR? Bl baR P ROl Hosn B EhertY af B bip sstsegrervar

wat er the cost to nethod of converting organic
Acﬁ@ﬁ%&@'anb@rek%ﬂecttd? tRe Eﬁegérﬁmmearﬂgn tﬁﬁjdtrr@atmqt WRY hptepressurlsed

A In one
wat§EBet Rt ¢ A-PLatlie 0 dacetis, SEas eroheh/St5d0e & hours,
preferabbm durietiom obiessathah 8astirss stehas aveirghivn oSlaedthas 1afour.
| east 10 % by wei ght, and preferably at | east 20 % by
wei such as at least 30 %b i ght, and even nore
Ingpg f%sr atnegt ithe aepsent4ovuripy theein ra' bEtyeceg syghireatment with hot
prmum’eldadratewmbﬁ be anresttehburtiHucih as Qﬂlﬁ'@ﬁbﬂzehou-ﬂq ®referably said

rntgg{:ag%}%/v%gﬁ tklgcﬂ gﬁ%{rﬁ%ﬁt%é%@%{w%%u{S%elddwaftley fs at limgt 24 hours, such as at
least one week.

By treating or flushing the reactor with hot pressurised water, the life time of the reactor is

increased and the cost of the method is thereby substantiaily decreased.

In yet another aspect of the present invention said organic material may be selected from
the group consisting of sludge, such as sewage sludge, liguid manure, corn silage, clarifier
sludge, black liquor, residues from fermentation, residues from juice production, residues

from edible oil production, residues from fruit and vegetable processing, residues from

food and drink production, leachate or seepage water or a combination thereof.
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present invention be up to 99,5 % by wei ght, such as

up to 98 % by weight, and preferably up to 95 % by
woeb@hti7oosuch as up to 90 % by wei ght, and eveRCEDKR2006/000232

preferably up to 85 % by wei,ght, such as up to 80 % by

wei ght. By decreasing the mater content the heat val ue
A&DF}he feedstogofh] | ncreased, ing to increased

e b eab R P E P Bty S0 Basiueierg ak rormrise
ligRioedieatic matariafsi §¢I¢@eq ﬁ@mﬂherpablplmhglstofg df o norsgagtirany, grasses,
stBRE ekbR, bh&asBE VAREVRER, @dwaddl RE& @ﬁ'&e&'tengtggtrc}? psqf %ch){ﬂjtbmatlon

ﬂJnV ntion sai d at |east one carbonate an
6If&""hydr ogen carbonate and/or at |east one al coho
and/ or at |east one carboxylic acid and/or at | east

ACQZBI%II’%I t@ea'?%gt%r @gk?gcpgf t‘ﬂE he%@ﬁgm\%‘h%oheéa%]&ggﬁl}é n@gterlaﬁ mae/ comprise a

%grtly be pro uced conversion o
WipsE A pS @ﬂﬁerh@t?s‘f"ﬁ?éera{“w?'ﬁai’]éf’“cté@ﬁﬁtParngrleaﬁim @tneshredder

WM\M§|tQmomm§Sﬁbbdrﬂ%cﬁé©ﬁV§§ ThBie WisREE86A tieBR divibod,

th
rARRREARG D 8RBT IG A D RO e LRl A P ORES
hadneaf Pedieritastss é'alm@ﬁ%laéﬁvr@dﬂeatmrmgtmmrm%ptedtbomé miehie liquid

stﬁ%ﬁ%?ﬂchléa\f:ﬁéﬁeb@ﬂr wadtdl water ls8@5ths eRamAGRBIED BRGHPEUspended
ne hydrogen carbonate and/or "at | east one

east
mgfm%ﬂgeygﬁd/or at | east one carboxylic acid and/or at
| east one al dehyde and/or at | east one ketone nmay be

Advgnt%gé&lélyatsﬁg s%fd%;(?haglg%coﬁ‘éhﬁ t&&ncﬁgaia'% LiN9 thd Brgggt}t invention be

obf ai ned that 'sone o e resu tlng
QWPSEV%h% E%ﬁV@tEF@ﬁ“ﬁFBE@§§ is reused and that t he

conversion process-~tine is decreased w thout

Ac?r(gr%glrﬁﬁ'g'oﬂg E%E%Eé%%ﬁés‘egt{]m eénggﬁss%fg? ga?r{ic %ragztarlrrgL%ﬁy 8]e sludge from
a@%ﬁ%WPEEﬁF@UP@ﬂﬂﬁﬁmﬁhy accordi ng to another aspect of

t he present |nvent|on be mxed in a ratlo with a feed
Ingaé?tgt?&mg egtno tge % i nEPI 8?|Q$@?%ca‘l: eggpo%gss may be part of

a%@i%h@@ﬁﬁ@ﬁhﬁgﬂKNQX@ataIyt|c reactor. It i s hereby
obtai ned that some of the resulting products fromthe
Fu%gnver5|on rocess i s reused and that the converS|on

BUELE PRGN FSA RNt HOERSS dRtyr A%THY tefsgother aspect of
th@nnﬂeﬂsm&mhpmbeesaen@mnﬁoasganlc material. 5
Additionally, the ratio of the re-circulating streamt
he feed streamof said fluid nay according to
Adélﬁ'at‘?tlé(r sajd Hiolqaicat Welss tsplawesh PracAsFeReY bR apanpgiopin@rocess
acteatige td ad@hersispbetas tHe fr@serandepti@f.er abl y within the
range 1.5-7.5, such as in the range 2-6, and nore

preferably in
The method is capable of converting many kinds of organic material as mentioned above.

Even though the method is performed at a relatively low temperature and a relatively low
pressure the temperature and pressure is still sufficient to disinfect the resulting product.
Which means regardless what organic material the resulting products is usable without
infecting risk, e.g. residues from residues from food production, such as meat from a cow
or a veal will not result in the spreading of the disease BSE. Likewise will virus, bacteria

etc. from the organic material not be spread in a subsequent use of the resulting products.

Advantageously, said organic material may have been subjected to a mechanical
dewatering according to another aspect of the present invention. By dewatering the

organic material the heat value of the feedstock is increased, leading to increased oil
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the range 2.5-5. It is hereby obtained that some of
the resulting products fromthe conversion process is
woemsad7mnd t hat the conversion process tine i BCT/DK2006/000232
decreased without 10 decregsing the conversion
processing of organic material. Advantageously, the
ni ¢ materi al accor di ng

ersion r

R or S R e B P toet el i Benad s auetaty of the
oaﬁn@m@ﬁe@%t%ber@agﬂegs % and preferably above 97.5 %

% such as above 99 % and even nore preferably above
FQ%BQS % S?ﬁhﬁ%ﬁ above 15 99.9 % The hi gh conversi on

YrEIRHT 1% ST P % e Brterekorgpmic Brageint Maypceupiag te ynother
agpRd ofithe pieze® invengbn ma\:wa ey dohe coastteditat fastnT GNd\ewEigHt,
prRFIANN Gt %Qételrs'@by'\ﬂa rrBFeo%léFeg?tﬁyégt AL0eS A, blg,r\ggér{cct fost

t here ellmnatlng e nee purificati’on
PTREEESHANG BYVIHY: aspect of the present invention sai d
reactor with heterogeneous cat aI yst 20 may be

t
Byc‘#”e%l pgg E%g%”g%t%te{pe(ﬁ\?é‘%‘%%%cc am%)dr t%%i%%%s%zg Q@yps&gfl content,
5?“ BOREN grEseEnRe thensasmension, pr@@rs@ltlmeeat ment with hot

pressurl sed wat er may have a duration of less than 12
u such as . a d on of less than 6 hours

A‘ﬁﬁ*e eP4sry A9y SO BV PEOLIEh e PO IBSC ST bie Rrsseat
mwrtlaﬂ icompase ¢ epgutehafsiutighdignocelBotic matniak e waaspect of

the present invention the interval between such
I trea}?rrent W th hot pressurised water may be at |east 6
"HFEQHET 2grfchofdge afesrf%fd§¥eni?n Rofupe ceprastoarofispig osgangs material in
saichied wrady beedt Jeeens Stioh welgdgtsiienbs Wi rteblstfl@tO/onfyaﬁc_ngtl BRfbrably the

co\q@ér@rrat|b§ oﬁgan!l g%%hlf:%"b‘lat é‘llrss?tﬂgaUSQQS%/s by wei (:T"ﬁs%ugﬁ as aw%agt 200 %

By treati ng r éact
byp‘?’%*%'étu PR B@raRfietsrably H“@ qqnﬁ@tta\‘tln@ 0658!@ h@an@anatsrlalus at least 30 %

byl welgiensemt a3nd Iddeese osby @kighhe method is thereby
substantially decreased. | n yet another aspect of the

C@r esent invention said organic material may be
antggeadlyi theralemenie ofjgroup 14 ohthegteringjc odbls hag dpe,ass wbtained from

co&fmum%lo‘%éﬁgg asH FroMi daHNY Reor8RE o %h!)t?gleaspect of the present
rifier sludge, black liquor, residues from

'n‘fe ?ﬁ%nt ation, residues fromjuice production, residues
fromedible oil production, residues fromfruit and

Berﬁ&ﬁ{gacple%ﬁQFé?@% 'anT\atreﬁﬁE gcl“lggbtfarn% e 9k 36, !hQs g ysed in the

roducti on, | eac or see r a CO
’?*heérpéﬁ?esiﬁ% Y P"n'Ej‘af Ehedﬁtee <§§B@ef0<¢é$s'rt%ténprse§@rﬁ@sed

i nvention, said or ganl c materi al may COfT'pI‘I sSe a
The present invention further relates to the product obtained by the aforementioned
method. Said product may according to the present invention comprise hydrocarbon in the
form of oil. A resulting product which is very usable is hereby obtained in that oil is
presently a very demanded product all over the world. A product such as oil is possible to

obtain in that the method is performed at very low temperatures.

In another aspect of the present invention said fluid may have a feed carbon content and a
feed hydrocarbon content, where the hydrocarbon oil product comprises at least 20 % of
the feed carbon content, such as at least 35 % of the feed hydrocarbon content, preferably
comprises said hydrocarbon oil product at least 50 % of the feed carbon content, such as
at least 65 % of the feed carbon content and more preferably said hydrocarbon oil product

comprises at least 80 % of the feed carbon content.
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lignocelulotic materials, selected fromthe group
consi sting of biomass, straw, grasses, stens, wood,
woagwsisaozw ne trash, sawdust, wood chi ps or eRETEK2006/000232
crops or a conbination thergeof. According to another
aspect of the present invention, said organic nateri al
may conprise a waste, such as house hol d waste,
muni ci pal solid waste, paper waste, auto shredder
Ingrotiesr agbers of Y, Presshly meerstjonrathdxet 20 96 of apndrgy esntenaibltee feed

st\’@% fay b@@@t&v@ﬁ‘e@tﬁgalWQQmCQ@%PgﬁBﬁ)td%gﬁ gﬂcgwaz.{l 5t leas 3 % of the

npounds tg ari n%gt ranst orner ol ctro
erbeé%\éﬁcfrtt%ﬂtspreff‘a{? st ISRSHPR &b olisteperayi soRteRh b éqeedfne@mf.ered in
saik bydrpraob@ssil pydudteatch an Gt tua@tesm&aéf thé Fapdi e iyl @A and even
m%f‘écih’e%?atpé QP%?& S%r%\@gg C%ﬁeg% |sCroerc]ﬁt>vaerQ m%a:d hydrocarbon

f

di ssol ved and/or suspeng orga er

oilgredrttageousl y, said sludge may according to anot her
aspect of the present invention be sludge froma

c ( rocess. Accor as
ARG B L FRLTE P R s s ‘ﬁr&f%’PFéﬂ't Lo B carbor
atgwné@g@rﬁlﬂ@m aneihet asperitof the presgntrbneniioocess.

anot her aspect of the present invention said

t b t of t
AQlafeb Fachiny ”E”%g@g‘f%E%?Jfﬂ%%ﬁs?éﬁ’b&‘%@ténbﬁeﬁ%@@w

aogerding tpmeaithﬂeadspepimfctessramryt iaegwibali Nng to anot her
aspect of the present invention be an aerobic process.

dditional |y, said biological water treatnment process
C@W”Bléy SA9AHEEBIICR of PERBISE MY BB sHPieNtiady Srehbalogens according

toaspeet agfect brehpheseminiéitenl i on. The nethod is capable
of converting many kinds of organic material as
menti oned above. Even though the nethod is perforned
Byaihe angtBechpgopeding fodiie Peaspetr iaventien aryydepcpesloatoilpedduct trae of sulphur

anﬂ}’c&&&lﬂg@ni B&e?&i%fa’iﬂié&f @u&ﬂgnsmé’eS&%%hbxsaﬁ)t/bll halo ens is very
re?@ ab|e m?o new o) fect 1 ge tr %ﬁ%ﬂ ng Br od %Ct h ch

ans regard é@g réetrg‘b‘f"ﬁ P riESUR RN dings YTy rﬁ@“'ons
Cap$ﬂ§‘oh¥cihéphus and/abhdogénshout i nfecting risk, e.g.

resi dues fromresidues fromfood production, such as
oma cow.or a veal will not result in the

Saél%'ﬂédé%ﬁaﬁ%"” F! RS QM ASECTEIGE 0 PPR @FReSOMINE IPregpRiigvention
coypobefatty agtdcestdrs andl/foh éatgr gahinethybééns athd @y gBE cGRERa the fatty

acldbesters YRS RRUANEstiR8s Riod NG |¥1‘|%%Uettjhg%rc%r Cljelécoti‘%he hydrocarbon oil as

transportation fuel, due to the reduced particle emission from the combustion of the fuel.

The hydrocarbon oil product may have diesel-like properties according to another aspect of
the present invention. The diesel-like hydrocarbon fuel might be mixed directly into

conventional diesel oil, thereby saving the cost of refining the oil product.

Furthermore, the hydrocarbon oil product may have a oxygen content in the range 0.1-30
% according to another aspect of the present invention. The oxygen content of the
hydrocarbon fuel is known to improve the properties as transportation fuel, due to the

reduced particle emission from the combustion of the fuel.

Additionally, the hydrocarbon oil product may be adsorbed on the surface of a mineral
product according to another aspect of the present invention. This oil containing mineral

product is an improved starting material for molten mineral processing processes.



10

15

20

25

30

35

Advant ageousl y, said organic material may have been

subjected to a nmechani cal dewatering according to
wanaichierooaspect of the present invention. By decamanriesg00232

the organic material the hgat value of the feedstock

is increased, |leading to increased oil production

capacity at constant processing cost, w thout

sacrificing the punpability of the organic naterial to
ThehyelsreaEronariodych el efseoiemprisaimgthmsehemproial ty adethat espedt of the
pregchl iHventid. ey fa}thé@ﬁrlﬂ@&@ﬁ@ lelt?@ n?e@ﬁ’grh)?ﬁro@§&%ltghpt§e obtained,

ent yeqt on, have id content oOf

S5 58 By GH o PUPABIY SEPITe S Prab i by sostainable
UMEPgﬁW¥mdbﬁb preferably at least 20 % by wei ght, nost
preferred 25 % by weight. By the pre-treatnent step of
nethod it is obtajned to increase the drg solid

I”ca&ﬁihéﬁﬁsp%f’ftﬁ*feé)@%ﬁeﬂt Quetiensall RyHEcadivn éredusheppryisiggnethanol
may penpriddit iéashad P/g/pf iaifekdotagisuni dntart Sduicibs BBMast 35 % of the feed

caﬂ%cbroq{etﬁg 6r8fe f}’ Qr%‘é? géé& mefthan%?%rgﬁﬁa%rt]ﬁeasp é’& E}o ofcm geed

rr‘prlseamx ulotic erlaF
Cabth”vS%Eeé‘t quchy aéﬁb'@ﬁ%rﬁaéﬁéé*ﬁe ord tChré)Op ceentt andnverretnrefnrably
cotripeis @0$HeE AettainbofroOdict %ﬁle@st@(ﬂ%%fcih@ﬁ!e@rcbﬁﬂon'cBnt%ﬁi By further

a % t as a
o R Fles TR by PR T G oRir At o ety el fo e
cety @raaﬂdcttl\mtp @pscdﬂneﬁcsr ripdycbars bf dEtaodbje wensphttatisumhisas

at Ieast 200 @6by MEIght and nore preferably the
n$Q ration 9 sai d anic material is at |least 30
"ol ?/” TPt RESHY ! ngéa‘é‘f” gt 15y Resf Y1y energy content in the
fegitiman bagewusied in tdie hedrenahos pl@ﬁugrdbtmbnlslAg @hethd1®I, such as at least

35D%fdf@r¢é @netraybkc?ntmyn P& @é@ sqjg&f\l)el%%qn sggrﬂrﬁ%@}ﬁ%ﬁ 8? ndugﬁc

bi omass or ash from coal I ri n% accor
COMPHAERY Msthanek RepfeEsdivt s iehirar G00%. of e ﬁmswhgortthre,t in the feed
rectivEfearie Baid mygmamoﬁ@tceruttadosnnrfsmlgsﬂéthérw: nedh bbat |elaﬁ~°és % of the

fe&ﬁér@r%fﬁéem?&tﬁést Pef&?el?gd pr ocesys(,jl |rérJ1C%trq°%£Pé d%c g‘?@? %@eﬂ”e h?h‘é' and
MySe @sdRteblYY ehlepgrBo %rqfﬁé'ﬂ feed ertessy canterieeqvergddn said hydrocarbon
pré&hicatdmashisng &B@]aﬁéloBﬁmﬂfeF Qﬂ‘r@ﬁﬂ:aﬂgﬁ Q%qnﬁ&ﬁr‘ngtlﬁﬁglq#&‘uct might be

d|n ot sent in on co
o P G P e O PR P> nscih el sp cerageeion o
Suﬁﬁméweﬂgnﬁmryﬂ@sdwﬂs is hereby obtained in that oil is
presently a very demanded product all over the world.
A product such as oil is possible to obtain in that
the nethod is perforned at very | ow tenperatures.
The present invention further relates to the use of the aforementioned product for driving

an engine or generator, for power production in an oil fired power plant, for process
heating or domestic heating. These are all means of producing energy from a sustainable
source, yet without having to replace or renew the hardware installations or infrastructure

established for energy production from fossil fuels.

Furthermore, the present invention relates to the use of the aforementioned product as a
blending component in petrodiesel or gasoline or in a suspension fired system or in a
process for molten mineral processing. These are all means of producing energy from a
sustainable source, yet without having to replace or renew the hardware installations or

infrastructure established for energy production from fossil fuels.
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I n anot her aspect of the present invention said fluid

may have a feed carbon content and a feed hydrocarbon
woanmicantoo2 wher e t he hydrocarbon oil product cORPTIDER2806/000232

at least 20 % of the feed rbon content, such as at

| east 35 960f the f eed hydrocarbon content, preferably

%

RGP 58 A RERT 09 O PRV B Ak p gt brosoems
fettHigerf preduct ar omwrediging nteaawchtermteapr Shir @dsnywatai gtream may
FuRKERGRHBRNG@ikind R QRHGLaIgPNPr | Ses at |east 80 %of the

feed carbon content.In another aspect of the present

invention at least 20 % of a energy content in the
THegmrdsesit invantiareaddii@neibcaiaeetd drmaparaudfod cotariranarobrganic

,ngkggHg&”“@Hggﬂgg&qgnhegg% 35 % of the energy content,

preferably Is at |east % of the energy content in
the 3 e@dcqné%ré\sva S¥E TPl BroRY e B PBoTYSEN, spidodenspnversion
systeehcanpraks | east 65 % of the feed energy content and

even ngs?QQagrtgtf etfnﬂqjoshgttmg%a% %gpﬂ 9/8 of %nsnrbql ?rgamc awuager@(

conte ove ed drocat
Fur t he Eatplyet regeipuifon yeirtactingdbn femdl of pﬁlp@m@mnremmgmmatenal, and

hydrO@rﬁéd}QﬁﬁthMnﬁthoﬂgdjhélmehé: ALRAs At oI HAGRRI HiaBovd 2
resent invention.

a%ﬁvé @ggg:rgpvmv§gﬁgwh JPIEST bon oi | product may be
s ulbstraimeneafiker for spaciting wl fphiustreaoc o dis pgd thatarsotubirsalts in from a

seBSRESGteaRt oﬁmepgﬁosngter 's&lMlﬁQELd%‘ﬂxcsAdd' tionally, said
hydrocarbon oil product may be substantially free of

hal ogens accordi ng to anot her aspect of the present
Adcondémit to@ne aByect bethegtréedt Reeedoh, g Hre- dohﬁerpbﬁS%ﬂém may further

' I f f
US04 BASEOGABN OB PEPALGE AR Ohed| PRy
sul phur and/or hal ogens is very recyclable into new

Fufrmtermorer tt?ﬂﬁé@yn\)/&r&&wtl}st@ﬁ) IhaytrlAgert dbﬂwpﬁ*dé ew@ﬂﬂeagﬁg unlt situated
e I,oNns, .c
af?wer teoies? O Ui b‘%’rS F%ﬁﬁ‘f/até‘@c“é‘ttdt‘ g/ge {QSd'Bﬁggs%tBQctCCBtd'”g to

artOH”éfr persseaft the vesent Meru:tmva pee-fratting theifidideerising the organic

m&@ﬂéIQf |sfp@§§1Me 3¢ indrd¥Bt arﬁ&fr@rots solfgt@at‘éw&@ﬁalq'@meeﬁ]}ld Qfhich
aci d esngrs and net %V esters i s kn

agaﬁlde%qaf o aHggtRﬁréﬁtgr iCRRVELFOR ﬂréd FRPY Al péequctagn capaaty This
resuli@rs pondrateffaient aed costlgevitg cdrivertingdi oeghnpantiecikle

em ssion fromthe conbustion of the fuel. The

hydr ocar bon oil product may have diesel -1ike
Aqertb’,se'tw t'é%préc@ai'%rﬁn@ SyeRpphefcorlipeiothepresre: ipyadienfurther
coirpyied b ifiedt .parkitee shpestihg lunk eitbatdd agar themirdturbtiig ght inlk@e feeding

dnj&el(c%d BQisESaCrEtng Lmiaes before contacting the fluid comprising the organic
material with the heterogeneous catalyst the product resulting from the conversion
process, such as oil, is then substantially free of being bound to these particles and
therefore much more reusable straight after this conversion process. A second process,

such as an refinery is thereby dispensable.

Said pre-conversion system may according to the invention further comprise a second
heating unit situated after the first particle separating unit and before the catalyst reactor
in the feeding direction. It is hereby possible to optimize the temperature before entering

the fluid into the reactor and thereby an optimization of the conversion process.
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conventional diesel oil, thereby saving the cost of

refining the oil product. Furthernore, the hydrocarbon
woizbospmnomeact may have a oxygen content in the Pamnma2006/000232

0.1-30 % according to anothgr aspect of the present

i nvention. The oxygen content of the hydrocarbon fue

rti es as {rans ortation
1 hoffEPhdcf of IRt M RIoaEE blee SRt SR LY gther
oIS St BN CTar e STRAAHION Adti o o tayalystiveachgrdin diafdading

ditdctio rMocbUsdrti @ Ye J2eatdd S OFe ebrQRe tdBe ?éérsgﬁggaﬁgveaadva ntageous
m neral product according to another aspect of

present invention. This oil containing mneral product
Ini yet anotheprspeeicdf sheaprepery imeenton e frefconwdriien systaramady further

cOPHPBE $daRg fd?erQﬁéﬁﬁﬁrgTﬂbet &ytqé RGar R Qlﬂldpgf%q lﬂl% %J@%ste}‘lﬁac'&or into the

f (?I’T]p,j’ %E hanol CCOY t o anot her asp
°fT 8SUHY O ﬁ(ﬁe iSGFP" ég?a‘f'feﬁ b tﬁarf‘i*qdi' fesHom Ipigriier¢hycpbtained
thatesdmanol the reditely prodifts fbem albd amved;;onvmbedas l.sSrepgeesfaerdrtﬂ@lt the

cofn{f@anoR %Focfe’s’se imE (jje%re%rs ?gﬂbédtva%cgeg al gnlo]?ﬁ%rs rnqrocﬁssmg of

production of sustalna Fansport
Or4Piit RBFerRkpect of the present invention said
hydrocarbon product conprising methanol may conprise

ﬁ% gt Qw% of wihe é eed carhon content, such as at

ast %5 % of- TRe'$ & m@é{raﬁfﬂ’i BB e ﬁ}ﬁpreﬁer”éfw%?fycompﬂse a first
hegbephipaess, whickl basiddsaeeting radiuite faid fremgtre-B5ONMr06n syseem before
enf:@ﬁ?@ tﬁ@b%ﬂctcr‘éeé\%m sys§é|'ﬁ by ‘ff’sshé?‘ébx) @[ﬁ&%e@ vy P,0f eltéﬁ%}gy fRrd the

3 ragon ¢Q g referably conprises sai i
PRACRE E?r& }ﬁé?mate“?réé g0t BOHHed REBEY APbisconverting the
orgaynt eateriaBy further purification a purified nethanol
product m ght be obtained, which is preferred fuel for
cells or additive to gasoline for production of
AdQGQP%HYmHPﬂ Rrertreaiap Pl MAYGFCerdisogo the invrtiondrgheregomprise a heat
exalspeet wiath béedgarhesent tHerfMﬁmﬁ"nltﬁ@ pﬂi—trla&@rﬁgt sygf%m/@&)fls ﬁh@@lund from

o EREARISGO0LE o d D P TR ST RS xcrans

is Toéé'%"t sagnp '%Fé‘f” @%@Oéﬁéﬁwtmtl%nt inthe feed is

recovered in sald hydrocarbon product conpri sing
st 50 % of the ener

ng; h—?reotllrig ] a géja'y r eiars e ngio uated
nt ent Q%@ Y et Fé%Beé?ﬁﬁ heRANFOR YA oW BFY i
bepyeas ke fna,s@ hpati Q:,(pirr@gmeal‘wmhmlseccmaid’reaasxca]bnbaasdco&!ind’/bo(ﬁn aspect

f teprbaed irfBRIEH 1COMRERBY o
° hy ' ocar bon pr odct %%Pﬁéfeﬁggﬁéﬁgngﬁ ’}%EQ%FUSI -

preferably is at | east 80 % of said feed energy
In combsnett ofdbepessent invensian dhd’]p!r@bﬂmaé&)ﬂ@rypiy@tﬂdﬁhay further comprise

QIR & Hgﬁ; Y, th c
a qurgl% Ire(ljr{bgu pél%@ratlo oftggg SEI]; gH.rel % a?ﬁee%as sv\ﬁarcaﬁmc'; élnlt is
sityited éfﬁ?retaeﬁa@nd%?t Pgbengse PG beferaddifirstpembragadiier inghe
feeklig ddeotshinc it ®Mefdby obtained to separate the aforementioned gas, such as fuel
gas from the rest of the fluid.

In another aspect of the present invention the product recovery system may further
comprise means for re-circulating said gas, such as fuel gas for heating the fluid in the
second heating unit. It is hereby obtained that some of the resulting products from the
conversion process is reused and that the conversion process time is decreased without

decreasing the conversion processing of organic material.
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sust ai nabl e transportation fuels. The present

invention further relates to the use of the
wahlareamenei oned product for driving an engi ne B8CT/DK2006/000232

generator, for power production in an oil fired power

pl ant, for process heating or donmestic heating. These
k@&% alﬁwne 1 chg @%' ener from a sustai nabl e

S0P eL Y ﬁﬁ Ul  Ravi MG B FERRLEt froov By e SteREmay further
comardr econms@bhaen wiissibratdddfreashe fict ureenbesteafiitarsmea: feeding
difEioRNE [SNerby OstHhbd RNplobiRiD itk R irlond 4! fRrid, B ﬁ&%ﬁeﬁ‘%lﬁ% Gery

the present invention relates to the use o

af orenenti oned product as a bl endi ng conmponent in
Fyydtermdieg sed produgy asol ényesysiemi mapacidsedBl @k dspe@af the present

|n§é/r§tFoﬁ %Qﬁer'c@r%ri?e( 9@?{5?& s]‘engrgfgq uﬁwﬁr}o&e:ﬂgl[a%lf)n %F 8?%81’?1 tﬂg first

hese are all "nmean ucin
Stéqi’mréﬁﬁa%ﬁlaée ALY, URjiels vaattﬁ@) aitemt@@ma@nftr@nq? ébfzra'a @ghefeeding
direefiew It enehisy cbwained tdsdpatdi@bil A8 Bk fluRf rastructure
established for energy production fromfossi
fuel s. Additionally, the present invention relates to

- Addiféongly the praductakervenesisieonedy fageorging deieneiferaaspect of the present

inf@tloh lri &ty cﬁﬁﬁgﬁblé‘stm@énsff&r reﬂﬁl‘%glldﬁh@gaﬁlo?% WL &feam into the pre-
| ean water stream may furthernore have

”%aﬂ”ﬁkﬁnﬁgds% U GATPIPY SYStHB- PrivBeriby PRGIISE ittt some of the resulting

pradutits fromathe yorvelsidregrotass dareapqibarat thst fhercooeryien prdtgssatime is
ddef&H3Ey Qnt%t%l:r@gsmg?h% J&K%r%ﬁ“ %%mgc&”&% érﬁ& H\gtergl

pre-conversion system and reco ery syste

sai d pre-conversion systen1conpr|ses - a first heatlng
Advahtagéarshyhead progud ré@eeryalystkehimey @&Mlh@l&@ﬁcﬁﬁé}%bé‘ct of the
pr@?etnf rlv@’mon ﬂﬁﬁ@é@oﬁfos? éﬂﬁ%&tncferth%r%l ﬁ?ﬁ? I?&% Iggrgegtﬁtt?r?g élg&glcity from
maéFﬁ§ﬂ§HQa®n|t for adjusting the fluid to have a pH

val ue of above 7, and said product recovery system

Ses -filter for separatin firs
PGPS G ar TR ot L1 E1epb Iy SEGi e P frchvery syster
fugb@rdmjﬁpsm%m mmmtmmmdeme@rmaobmm!e:tm fyamitbs group of

mé‘ﬁ 6hEIpREetRs CHRpASRE GitraOfit S fts: RéﬁéﬁfﬂrtaanVr%OéHsQ Bsmbdi€or
Fe- CONVersi on. system nay further conprise a Stofage

P FWOFEQBPHGCBF@HWP%”HE?%VlaI to the fluid in a feeding

direction. Furthernore, the pre-conversion system may

FufrtlI‘.Eltnl?&E H@ rfpid dg%gpé%rs s&gtigrﬂtni]%w ?lldLné;SHto alfluaat ﬁgct%ff Ehe IP};'enUon

the feedstoc ore
fuﬂggoqownaq: Fr@deic@"ﬁj mg@@f_ﬁn&fﬁt@r fay separating a purlﬁed methanol compound

from the second stream.

In another aspect of the present invention the product recovery system may further
comprise means for re-circulating the purified methanol compound from the second stream
to the pre-treating unit of the pre-conversion system. It is hereby obtained that some of
the resulting products from the conversion process is reused and that the conversion
process time is decreased without decreasing the conversion processing of organic

material.

The present invention further relates to a plant comprising the aforementioned apparatus,

for producing the aforementioned product by using the aforementioned method.
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anot her aspect of the present invention. By
pre-treating the fluid conprising the organic materi al
wOoRolesl1possi bl e to i ncrease the anmount of sol i #€TMAR206/000232
material in the fluid, whi again |l eads to a higher
rate of conversion and thereby a higher production
acit ts.in a mor e efficient and_cost
SO %to"rﬁg@r?reseﬁ YOV YR P IR RMPiAR 1P P B fPAISHRRIYIng organic
”Pﬁ@mbﬁémé@ﬁvéﬁg$@ﬁd@V@ﬂeﬁwn&yoanwﬁﬂdﬂmgdamsﬁhmtpeemﬁmmms
invention further conprise a first particle separating
I hsHqu g ter the first heating unit in the
TR HGBFSF &c ?‘.eooﬁeseBE/'”g%r&?P&P? Hb"”bﬁ\atfuf‘&t% cpEPHFRa refinery
contacting the fluid conprising the organic material

T H&sérﬁ%\}éﬁ&&f Q%Qﬁ%@e&ﬁtaalhé‘célt g%rbe%ugr Qth}{/%{ for %géjlnté rrll'\%thod for

fromthe conversi on process,
CYBLING A aganF W‘F‘@é'aHﬁtwdﬁ&aﬁmwwrwwecomow@ pfeat least one
clament dfeyrefponve dndiehperair thed 2abloe aphhaighhaaf ter this
conversion process. A second process, such as an

refinery is thereby di spensable. Said pre-conversion
Addjidqnay rHa§ ceipeandion gt teasttdne alamyeititof orpup UVE loé theqremipdic $able may
caniRe etebrneabhdydr tidintund béMalifficdH &pelh thd )5r%t.sent invention.
particl'e separating unit and before the catal yst

reactor in the feeding direction. It is hereby
Fushesinbieg thecroopbiimd gfeattiérst beaplematusfegrbef Dreeofeché eedidtic table may
bd B€adh bbb ahdybPniHExiERFHYr a%%bﬁﬁ%ﬁﬁ%yt@rkwggtc#:cﬂ‘liﬁgu) A aspect

conversi on process. | n another aspect

mﬁL%Q@ﬁ?mﬂﬁV@HP 'on the pre-conversion system nmay

further conprise a second particle separation unit

Acﬂfah@arge&m%l ?ﬁaet&)l é)%{m(g gtagttlggst OF E'?a?qlefr@efdl gp ﬂ/é fctégéJSIHOdlC table

ar at 16 B aner

may b%lBg\?éSté’@ﬁh/n?rh@ &¢ e%ate Ph Stg)@lt'd%lfﬂﬁmmorémetetan@m@dh ef the present
inpgre®ant i nvention the pre-conversion system nay

further conprise neans for re-circulating part of the

feed of fluid after the catalyst reactor into the feed
Ingmothenipgpepiedidhe prasentsievantidn heahdtaggemdious icatatyhiembe atting
cofliprie€ kit RBst dnt oF §Ieh@ﬁ€§§(ec@&1 RbA&FoU G FeSAMR00EL tRE W, Mn, Mo, V,
QPgis tmnﬂ product s he conversion process i$

Fmygt up FPeZ% d‘h%Y"%‘gBh SBFbee AP Ypsto 10 % by weight,
prefecabbaisen amdunbup talB e basiciuyt,tdueh eony & 3j50m HNOEGRSI Ng
of organic material. Furthernore, the first heating
unit may according to the present invention conprise a
Fuﬁhﬁfg?orﬁe%‘@%‘e%fﬁs%éfe OMAT ENIPEBT/QE BYFreNee frymeassprslingtie another
aspédiiofl tHer pa3ept Brveivner si on system before entering the
product recovery system It is hereby obtained to
reuse energy inside the apparatus and thereby sane
Addifiepgiy, ithe hsierogeneais eatplysitis 6T therfemypf suseenden particles, tablets,

pefl@BV@ids] B,GmHJE‘rE a honeycomb structure and/or a combination of these according to

yet another aspect of the present invention.

In yet another aspect of the present invention the heterogeneous catalyst may have a BET
surface area of at least 10 m2/g, such as 25 m2/g, and preferably at least 50 m2/g, such
as 100 m2/g, and even more preferably at least 150 m2/g, such as at least 200 m2/g.

Advantageously, the heterogeneous catalyst further comprises at least one surface area

stabilizer selected from the group of Si, La, Y and/or Ce according to an aspect of the
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organic material. Additionally, the pre-treating unit

may according to the invention further conprise a heat
wexalsany®2 whi ch besi des heating the fluid in PO®DK2006/000232

pre-treating systemcools e fluid from

pre-conversion system before entering the product
m%gggmgk¥t§¥sten1 Thi s heat exchanger is for the sane

reason as dbove advantageous The pre-treating unit nay
further conprise a first expansion unit, which is

S&s%@@nﬂd tkh@th‘é&%lge‘hg&sfdafa?h}st t&%@tac@%’a’ﬂqu &h a@;ﬂb@t Blht%e I%)resent

|nv % heat é:l’ﬁng% h accor di ng to an aspect

Tt 'é)Er?{’mPH%Fe?PE e ?é“rﬁaé%eé’ma Bb! éﬁeﬁéaarﬂ éffiﬁt'ifi@@tf@u“t up to 20
°/oqaswe|glutc hudisasfaneiffegae. arhounonp taspes by Ofeldhhq)rﬁfreﬁﬁﬁiﬁiald surface
arbB V@B QY it BE RLR0Y S ol RGB! Y5 5/}’5 ch rl d rFace gtabilizers in

rise a gas separating unit or se ara ron
a%%f@%“é%am%rr W8 > Tory WRiEts aipshimars prgferiatiix S&I@Slsrfacsét@dlzers are
prasdnein dheffeace acotdtoneRBENRNYBY waiddt, RatPbL 1130 Hyl WShht.
menbrane-filter in the feeding direction. I t is
hereby obtained to separate the af orenenti oned gas,
InAneken dsHagerl Hasraseainnydntion st hedéropheoiib gatdlyst may have a BET

sudfaed frel oRSPRESt 1@fmi/|§%ﬂféf' Q@@(ﬂﬁodr@&eﬁge' Q&htﬁ%ﬁs‘&%gé area of at
conprise nea

dE OGRS T RTEL A gl grﬁfbwe%atr%s|BEaé§rf?f§rarﬁ%aft firigpst 50
m2Ageaffer 4PAO heurs héusaesmmdasraeaﬂ I sigfadeitea dftat 180 ey €bfter 1000 hours
of @b¢,anaedeh e PRAF atHYS sﬁ§§éé| %‘bggf g{flg%lﬂ‘igﬁ nﬁf %}t'éh‘fooo hours

conversi on process IS reuse onv
in Brocessat P BRESHEcr asder] ISt F.Qﬂm%seéfit%raiﬁoﬁ@ovﬁen use.
conversion processing of organic material.lIn yet
tden f t _invention the
s PR ol ol Bl T M B B eSS 1o an aspect
of ENGRIRESHINVEATeN-si t uat ed after the first
menbrane-filter in the feeding direction. It is herby

DeQEﬁQ& Egglcr}pq Ju o% ce Olr'?‘Fb‘?'gt fromthe fluid, and

a'very urt the product recovery
system may accordlng to one aspect of the present

Thi: pY&Bhi lﬁﬂerftiéﬁtvnlefn HORMbIVR R REBARRISARA Al 4D ‘tﬁe for
aCCOﬂngr ation of oil romthé first stream sail g hase

Y rarRRgs: jrgw F?uated after t he menbr ane- fllter
in the feeding direction. is herby obtained to
FigS @RAbRsBhhdticldr QFhg BﬁnaE&%gﬁ sAgdidipgnal Iy, the product
recovery system may accor %g to anot her aspect of the
present invention further conprises neans for
Figr @-sbowg allgabernigprpasst flol shéwe, first streaminto the
pretreating unit of the pre-conversion system It is

her eby obtained that sone of the resulting
Fig. 3 shows one aspect of product recovery according to the present invention,

Fig. 4 shows another aspect of product recovery according to the present invention,

Fig. 5 shows yet another aspect of product recovery according to the present invention,

and
Fig. 6 shows yet another aspect of product recovery according to the present invention.

The drawings are schematically and shown for the purpose of illustration.
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products fromthe conversion process is reused and

that the conversion process tine is decreased w thout
wdeateaaziong t he conversi on processi ng of or ganPCT/DK2006/000232

mat eri al . Advant ageously, the product recovery system

may accordi ng to anot her aspect of the present

t rt er_co e direct nethanol fuel cell
“ob eraPaFT Ry S E) TE 1 PP HE JSELBRESErE e n the
exgredediThg Dt@tfyéﬁd éln@tdwetalrml@%thoﬂ‘fogérh@uptaﬁs'ﬁtts and organic
rﬁaﬂé('%md BNcIEt 8y QQSHE[EHGBQG 9¥eesr ¥te?r}’?tt t%@éaogﬁ 5#% The fluid is

es one or nore nmenb e sel ed
%BV Q?eaﬂﬁootﬁ“eri’ém@r]aﬁ@ 'ﬁmé@éé‘é@p%w—ﬁwr@v Ag0 Cin the heater 2
Cmm"%da héatatiamgenamios felnhieranﬂecu@ntrbwemea chcaﬁ@md@srsuppned

tooﬁu(e\ééﬁgﬁ'\agt'pgg 9% a9 gpéé?rﬂs pressur;zeerde by dmﬁgwusrc% tg‘% Eﬁg%g Calnd

product recovery Systemmmy accor
h%ﬁte‘i Wehp Ageist # & tff%‘iemﬁ’éfat‘ﬁ@rﬂ?ﬁ%ﬁ@wtth@bm@\ﬁdieswed conversion

temgrebataneoffthé hptedffid ﬁﬁéﬁg’fsa%t'pﬂgtl@n @UEdrﬁdr%gmH%tH@%f‘@)Lchanger and a
ona stream her
o S G T s e B Bt P So perge 4 B anig =taivi
repgtor ﬁeAft@mptacsw!thﬁmrseterogerre@us catelyb@athenityid hentgining foheebnverted
orehi AR i @%@%840 aFn‘BanE F@npce%’cgl%dmstﬁé EHRAO ah@‘ﬁlt?red in the filter

etretln it of Ere conversi on sy S
/ Oérsswa AT eﬂ?atof%%?@ drd e%c'%%éup%qqﬁawttyrtaa@etdgs expanded
tofml‘!timessomﬂe/res trenvaeok. a8 sy Semhaitedraain thdiftaihed B controlling the

ﬂ&/@‘fh‘(@tfg‘ﬂ @rhtmﬁlf?& g‘ﬁesprteésw?e LIRS sasad >?pta hc?ed fluid temperature is

decreasi rig the conversion processing
MARRVET] With thefeppecsrple % Rivek Uilcbﬁaﬁl?ﬂt%é'?e Frtéﬂaat '§§0lde®t®i in a liquid

trg) altandahp gasisngntel efafon G{@trﬁéili |t@ﬁ@ﬁrﬂtel*$ow 284 of the

oSSR SO TEILTIG0 BSOS R el T e
COMHAPEIRPR Bhthetaas i arlysaapy Gmpmetms (harshgwppdgi srgall sample

ta@érgﬂmm;hﬁﬁb@&dn@«loné@pﬁebﬁjr@%@m%é@byﬂﬂ% APt PYalve and the
oducts fromthe apparatus. In anot

P
pressure %ong}o '? h@ﬁa sent invention the plant may further
corrprl se a refinery The present invention further

Fld;' ei %ﬂé atthé\nQ@ct %W%%%Lﬂf‘efgﬁgégyﬁkt I)foar m?ﬁw%d arc]co@dmg to the

P or converting an organic nmateria
p“ﬁiﬁ& WS?%%hQrQWPFeé'PH@r SPIVBIFIOB R ERCIVedin 3 @sgtstcwm (not shown
onghe iiguite) (ﬁamy pigapic InviBerod] n’idve:opﬁ)ﬁls@dlv\ﬁdd @hb@oﬁ@&%@&s and wastes,

an@lrpzﬂ/aalé’t! UJH];;}% f&qqlfﬁélslo%lml alt%l%?e Ofi dslon P%%%y ar%gglns of crude oil

one el ement erio
ete dFYidseess ?%fﬂgﬁﬂﬁoéhﬂptﬁsemtl 'ﬁ\eﬂmtlgml‘a@bfe tegiatrgerttef arganic material

fraas petiktued oft difer@hiesRifdes ioNMEtHr#aPAs just mentioned.

The feed storage will typically have a capacity corresponding to three days of plant
operation. The feed storage is preferably a concealed and agitated silo, such as an agitated
concrete silo. A fluid containing the organic material is pumped to the pre-treatment step 1

at position A.

The first part of the pre-treatment comprises in this aspect a size reduction of the feed e.g.
by cutting, grinding, milling and/or sieving the material. This size reduction may be an
integral part of feeding pump (not shown). During the feeding operation to the pre-
treatment the pressure of the fluid containing the organic material to be treated is
increased to a pressure in the range 4-15 bars. In the second part of the pre-treatment

the fluid containing said organic material is typically maintained in a pre-treatment vessel
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Furthernore, the conpound of at |east one el ement of

group 1VB of the periodic table my be on an oxide
wanadjcan7doydr oxi de formor a conbi nation of thePCWMPK2006/000232

according to an aspect of tfpe present invention.

Advant ageousl y, the conpoun of at | east one el errent

t abl b t |eas
o R 0B O KB ou e R oS8R PVl es P et apssel,
whlsh el ISRt Br B SBRELI A WEA0P-G0 C) PG hebly HEMertngsf 110 to
14che ﬂ{e&ﬁ@lﬁy foﬂMﬁH‘bHeQ{éaElH@oh@a‘]@ﬁ@g%&%BH§n§§§ ecgt%élarﬁ?é‘cerlal to be

f ement” se
conrv% uec?gfp%%n%%hs%p%&)ed a%ce?grler\ﬂ?hqggfrompne\pf t%pro%s stgpams to be
quwdaifn thedignte s it d1u20ats by inegighing tislicdat @schaRga Mot RVessel for

By drP oflba¥eBMh eI Wbt ess BF&fepably in an amount up to 5
r% ew)\(/3\/9}:;){3gj?ht sucr?gasssup tg(?g 5 % by wei ght.

Furt hernore, these elenments are on an oxi de and/ or
THeyh oxthd erd-oeanane oedienng aH}Dus@ﬁQb Beklaspeed 7, 04ndt f6ferable in the

ra95§§5ﬂ)t Thlgéﬁr}atd L%@mel?oﬁqght IJTI ttsglg%ef)rglﬁgt; ?(? @%engs%lfll?invention

the form o
p%’[”é%/@’ agding afditivesitagle V%Syﬁlqutdié'r directy fromgyccrtireatment vessel

argly sruekdug R it8 M0 .. A b§ Qﬂ@ih@@tﬂa%‘ Wit A8y gls@%@rﬁﬁﬁée@] él@ment of
esen I nventi on.

e n_ yet
o $58 PRI R SR Bl Koo SR o it B K51, oo,
KkE%.e¥agen @dméron:m'amysstorrmyl doenbestionBETcts addithvee neyes aQ;fded to the

veatel ltlﬂ@§§h 3 G884 gsheltﬂép&r@aﬁ'm?ré rﬁgétgearﬁ‘ﬁdorgfrggrﬁrng%r)éct%} into the
Veé?ezﬁeF%?& ‘{/FQ éﬁg SYRRP f‘i@obWPg'deg b A Teesing Pyre et stig)

n2/g. Advantageously, the heterogeneous catal yst

DJrW{;tthg Fesfb%ﬂper i'nscﬁé p?é trlegc?n?é t g&%eﬁgrrgfe%oleggllgg [ * aaglclelllu%ose,

selected from the group
heqicedt@rhgnd 'éﬂ”éiharééwéﬁq'yzéf‘r 3egsHe Gemt biomassraddisian is opened

faQitbsegthentieyse drivell BeitenoJane aysaleatra) é/ﬁbmﬁayof%ﬁe%gﬂ f@?dstock
o 938 B ARFB L L 5 B SR80k DY LA RIPR SR Pt mer,
therigby alowine fob aZ@FW@fﬁylemrg(tﬂSS A nehberof athegfafiditvéseay also

enPRYdthe bﬁe &dﬁnvé@:o%d?Yhé’\@r'gng ma@ér%fl gﬁ@QlleruﬁﬁérdaOQHﬁtf %ﬁg for the

N
ac@ﬁquﬂﬁhyggﬁ,taod[@r Yetopesielnghprefand awpee optiaf lﬁVﬁhle aSRintber of such
ad&'ti%@lge@%gs%tﬂ?b& ir?t%re%r@%%atpﬁé?'ﬁeg}g pr&éﬂ%}j Euféﬁch Y& Egsg%tnd re-
C”&‘H%t?ﬂé? t*‘ﬁs‘isé%fe}éwe?tﬁéepb%%@wv yribe Arrasme ERad - Tvplcal
comebwtiog e dess redricabyst sth@yndiavetiar BEdcribed in relation to the figures 3-

5.

A fluid stream containing pre-converted organic material is withdrawn from pre-treatment
vessel by the feed pump 3, and pressurized to the operating pressure e.g. 250 bars. The

_feed pump may comprise a plunger pump.

After pressurization the fluid containing the pre-converted organic material, the
homogeneous catalyst and other additives is heated in the first heating step 4 by heat
exchange with the hot converted product stream from the catalytic reactor. The
temperature of the fluid containing the pre-converted organic material will in many
applications according to the present invention be in the order of 20-30 °C below the

operating temperature of the catalytic reactor. During this first heating step the organic
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surface area of at |east 10 nR/g after 1000 hours of
use, such as BET surface area of at |east 25 nR/g
wahlo®ri11090 hours of use, and preferably a BETPeuMk205/000232
area of at |east 50 nR/g affer 1000 hours of use, such
as a BET surface area of at 100 n2/g after 1000 hours
urface area of

and g r a a, BET
e R R B TR Bt s SRt . A oL Bt
reACBETF nsay mrae@daﬂugag ofis thease! @EOMPBYiIgorafstigr scb0BAd Bautfermation.
Bésmelésr@ducﬁigrlﬂle'oyeraﬂ Qﬁlc@ﬁ&ﬁB%@B%% Gk mé{/%ao‘%yopgl%tlonal

accor di ng to an aspect of

oBPRISRER ot e 66 oF b Bl GRS Mt G oat 199 depositon or
devwnsgmbinamuibrenpridsefdremavdonted i dinivbd rdd[]cd ihesd ohdeemabngside

re*a@cmgﬁsa‘ﬁﬁ 'eﬁﬁgnc@"f&r@herr%g&ﬁﬂ/ cﬁloofttng CHRMRA0Y. NG, desnfable

ravvlngs In whic ow schenati ¢ draw

pro%‘iﬁatory scal e set up, Flg 2 shows a genera
process flow sheet, Fig. 3 shows one aspect of product

Fr%ﬁ‘uo Y RLY: éﬁﬁg{g%" Qgthtec}lugd1 gonPr r%‘ﬁ’?? ggld &E% gﬁ?riyeptg% 8Fg&ﬂﬁdnqt8nal may

ws anot her “aspect 0
Pash@ fisstenpstigle FWéﬁiPPcﬂ@V'CFﬁgor @llsﬁ@n@fyespeadﬂﬂ reticless pexich may be

foﬂf\ecpﬂ@ﬁi'@iad @%Q:\bﬂ{'/é/rs@ﬁ ‘élgﬁﬁ’(j Rétiup. the pRFRREREparation device 5 may
et anot her aspect of

cdgyehS Fan 308! Heads B ArHek Sendorecta DpaR Ber 2
grFviEetiiawatiigs claerrebescehrerPattlc(Each[&ecmﬂarsMMrafvmfrctmehe process shown
byPtheReesma. il lustration.Fig. 1 is a schematic draw ng

of the | aboratory set-up used for the tests given in

the exanples. The pre-treated fluid containing the
Aftenrroe Brse paisicleatpdryssrs daund DE@FNIC cImiigihg abldtpee bénverted organlc

mSt%F\gIQE 'ﬁﬁ)@ed’ with? ' P& lc;'rcqﬁiatan s%rlggmsfyo%x ?h% %{t?]létlc reg&oit'l"g r% d’mﬁ< gg will

1d 1s pressurize
tVH'é%ﬁYéHCVF%FE‘erBF%’RP%‘tU& 9f t@som@q fiuig M@thw@azczee, and the recirculation

wil GUIptidr ShtAgiude BeadabRXehRBaRds f@ﬂﬂwe&uﬁtﬁéﬁ&ﬁ@érbﬂ'ﬁ mto the feed.

Af?e?%&xn,ge\{\{ rh t-rl;e g c;';_\cu lon.l'sgregml‘{b? G\S@LP%P%%%H aztéranlwter (second
h%%sn@f 6,tVH"@r?m|ﬁl‘pﬁ RBmpechtheds eddsddriotthe operattirer tethperapuriehod the

cataﬂ\fm&"eﬁétﬂﬂ'ﬁ TRGATPas¥r b n‘i’ayqptn?énr;} JSB@Ctgg&bFO%’Q_J to the present
si_on m xed fluid streans at

RS P s oG ErRriRy, 2HB REeTesRBlta G ity Jheld by re-
cum@ln@m gasare/ gantberdliélerodc. prétheel ¢t BreogereaUs aCcabmiga taspect,

thﬂs%r;hﬂ@éﬁe@g fhé]leE %9 bR ngCRAk ?L(yotu'cé: ??sat?etngﬁedﬁf p Itgt £ The re-

contact with t het er ogeneous cat
CrGARIGH # 7Y RGBT IR ince a pirincs

ion step

In the catalytic reactor 7, the fluid containing homogeneous catalyst, additives, and pre-
converted organic material is contacted with the heterogeneous catalyst. The
heterogeneous catalyst will typically be contained in a tubular fixed bed, and the catalytic
reactor may comprise multiple tubular fixed beds. During the conversion a dissolved fuel
gas, a water soluble organics and an oil is generally produced. The product distribution is
adjustable within a wide range of concentration of resulting products as shown in the
examples below, and may be controlled by selecting a suitable combination of residence
time, re-circulation flow rate, reaction temperature, and concentration of homogeneous
catalyst and additives.

Part of the product stream from the catalytic reactor is re-circulated by the pump 8, and

mixed with the fluid containing the pre-converted organic material as described above.
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organic material is cooled to anbient tenperature in

the cooler 6, and filtered in the filter 7 for
weoeepwriatioon and col | ecti on of suspended parti cPE$/DK2006/000232

Subsequently the fluid is panded to anbi ent pressure

over the valve 8. The system pr essure i s maintained by

ntrollln the utilizing the pressure

TR TP bl oo B B dener Mghce” sy seripamogne pre-
comperder endanc pterip befoes lm)mmmitle tiee reftheulatiog stdedin Botitrainawn to the
seRbnd Bﬁ‘t@l& I8 htich hdeet ey tﬂe @irétgngch Jeﬁ%tlagde\g&dt‘jhs second

#’ﬁeﬁq is vented off fromt trap at position
P TREEUGR dPHES BIPY FHICBHS YAy ?%V%Wﬁ'dﬂmlfyr PREEdE peRpration
e.bya eydyae, aditter, agradedtricrsetfiifncitansfeewr) Thd heain feature is to provide a

h&%gwﬁlcgr{ %o?gnt%hﬁjsgéﬁjom% @tﬂ:?ésﬁﬁ'g& [Q oggisor to cogling and expansion

chr omat ogr a
OtaP{Pks'L?g’HOWPt'On gt the st &g %&pmésv@rtéleésﬁa\wesm@ iy iteh of

applicationo bt thelprasahvevendntd)@ ror Regdtb& \ﬁlﬂ'ﬂb (ReY] b:ﬂf CO(]%”@)ZI’]IS particle

seﬁg‘ratlglh ge\flge r?ﬁ%gp’ﬁ gtlg’angalgo 1iclleé %)de%lt\%éq% tggggcr?{wd pﬁ&g[ﬁﬁeaﬁratlon

de@rcga?ﬁ@ Withgrewpifeam fherpreenss ehayroby fhe atreeen@ed in a feed
storage (not shown on the figure). Said organic
e a wi de range of biomass and
s R fleo o PaSFORioL B Bl Bl G eticpetebics dos e iream is

COQhéIlreby beatrﬁxtlsarlga Withethw Jeeldrsaiebmoinshoheat retdmnged 4,e4nd.in the heat
e|a§ REE ERpALEQ ‘Eéjb Rt @t 91&%9?@9% 2?9\6§Flztdvgptr{e expansion

nvol ve treatnment of organic mate

ve F T PP PR EE I e PrefUChERCRYSAISYHE™] Itls BOmE 9f thsrregarated fluid
strEhm ff@e dhsprodageestivetly dyyicad |syichay heasteapad 5n&fl/or E may be re-

cw?&\gfgg%g Qﬁpbl%gcréa(?mten{ &gp g?é],éc' cpEedD aba})lo/t e:pﬁgé%g r?cg%/%ra system 11

tora 'S a concea e
is &yrihsr "'é'afme%maﬁe%sglbﬂbb@w@bﬁ@rfweesﬁ bo. A fluid

cont ai ni ng the organic material is punped to the
at men e pos ion AL The firs art of
B Menah Bl rB0E 1 et et ebBiptor T,
SGP@GU@Q tf@rgaéfprqch@tsﬂe@tremg anpyhe liquid ppdugts imstiewgy) J. In an aspect

théhhd pridgu@nél( i |ﬁﬂeﬁ¥é|ll§‘gortfhgllﬁ‘gitth%rth%lheatzhbSTh%' Iﬁ%ld products are
an |nte f feeding pu (2 ot

f“@*ﬁ%%%’ara%ﬂr'i‘%é'fftﬁaeff"e@a? Eer bﬁafiafelng%ﬁnttran% Hgation separation is
pr@sertercera/ten;earnd it meanyrappiaatien0fpiney & nbdhd CQit#Filmatig hétbrane.
The FiftAtioR rgt‘%%rté ey stFe%rrpLeln(:lrfg@:[bﬁa(hﬁ oF thg?geﬁ%%g' LR & dOI| pprott'iuct and the

Sgressure in the range
di ?'Vf%@oma@'%owwﬁ etgn&alts feqral t%?@?éﬁtﬁ@‘n@j‘dsté? dowpgevue
catapiserihaloilipsodugpisGapdrytcdeidm aireed Liim aﬁl o k&pdrétentprRsd separator

un‘ff%& g{)érg{mggatpfcmog[%‘e%c cghastlor{sggucll’ fsorré)éng Pgr Fo(r:dﬁlqi sgeeam H. The

vessel I's an a
rerﬁﬂntﬁ*ﬂm%@oﬁr@td%otveﬁrmrwmmmoum@@ﬁowg st@ara@d The main part of

stregrafeisablyyled o tEprealdg ferdid 11 9 in stream E, thereby recycling the
homogenous catalyst, while a purge stream P is discharged to balance the inorganic

compound input from the feedstock.

The further processing of the membrane filtration permeate, denoted stream K, is
illustrated in figure 4 - 6. Stream K contains smaller water soluble organics likeC1 -4

alcohols and carboxylic acids.

In one aspect illustrated in fig. 4 stream K is fed to a separation unit (membrane filter) 15,

producing pure water of drinking water quality in stream G and a stream of water soluble
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140 C. The energy for this pre-heating of said fluid

conprising said organic material to be converted is
wonrefeanaioky supplied, by recovering heat from sa@/nu2006/000232

the process streans to be led. I nthe figure this

is illustrated by i ntegrati'ng the heat exchanger 2 in
Ovessel Qor re g heat fromthe process stream D.

THE'B T $°the Fée ?—ré ThiEHE 1visdB @ FeRecdf tstipyentiop ageverse
ograddiemamtes e Tnitaomn piséfier ablteudenoftrhenbrangenddiulk®. ThEhe&ined
Wi

B e A By B S et & Pe

vessel either directly into the pre-treatnent vesse

Iraa @irdrer bépeoy glmstr’eﬁadilmlflgl 2, sh‘,regm ) pidintPa dokras@ateWiia€dt soluble
Ol[aé%{llcggﬁ?‘%n?gb Elaﬁ %O%%Ilcgld%pgped vgaxtglgsrtoe% éATlg%%ﬁ;])aratlon unit 16
'“é(@!'d?‘i isvegagy @PN@Flowemepmmwquw fermprrature or

cdricompsBnQradi€ris, Iﬂ(@ﬁ?ﬁ&‘ﬁlﬁbﬁ’@dnsﬁ%ﬁn%dgbrtv'aM&%tlwy be

d th S a . streamS_e
TGP B PR s 2SR AP dir BieRong e raeter
sty 61 T'le PEighidg @teptlﬁ'els staferahly Snresyivdted parbun @ieel dyika means for
abb<3AftioN Bf PEHNoW @S’r‘iceﬁﬂm -of mﬁdrﬂgs tﬂ%ﬁ'a LGt %ﬂ%gm' n the
pre-treatment vessel |arger nolecules suc
cellul ose, hemicellulose and lignin are hydrolyzed
Iraardaspett] ibustratanh ibifignasise ask@d soloime ioﬁgaanﬁﬂ&dn'f R fled t@k iditgct

m‘éﬁ%nBleflJQac%ﬁ 1§fpr‘5§u+n<¥§g<%ﬁa§ﬁinds%§|%c v?a%exls%rea IE 'ﬁwe direct

nber o openi
mFH\?BP'\f ée'ﬁérééélagf&fm%&eaﬂe%ﬁtge@w énd aﬁlupm @@éitlenmg SIS
the feedstock itself, thereby allowing for a very
ef ficient process. A nunber of other additives may
al so enhance the pre-conversion of the organic
material and are further advantageous for the
Eﬁﬂhﬁﬁﬁuent processi ng. Such other additives include

| cohol s, such _ag methanol, carboxylic acids,
I'g sgraﬁ"'&eé a"Hﬂﬁ/lo?%?é?r&h‘Ekﬁ fevirge B%Qﬁ@r red aspect of
the invention a number of such additives being

AﬁHeFdHucztﬁgesltéB §ebx%g@ Riabé S?\B\”@%@coﬁ\;{r‘te‘ara%g&ﬁ%g t%) Qheslln%H'lOd Q)f the

process and recifcu
pr§§e”§|‘{8\ﬁﬂt“ﬁy‘”ttﬁ%'a§?'iaé%ﬂ/r§c%e alkat ?ho"‘*l"y'filf'éa[l con‘posn t i ons
of these recircul ation streans |s further described in
i g stream
Tr%g}n?yl'agﬁ%rE&téﬁ%géh%%%@éa%mgan ¢ m};t gl?l E Com\ﬂof’ﬁ&? e dry
MBI et ?@&?Wﬁnt vessel by the feed punp 3, and
pressurized to the operating pressure e.g. 250 bars.

Tquggsq%punp may conprise a plunger punp.

>
> H=433%
> N=355%
> 0=284%
> P=4.49 %
> Al=777%
> Si=7.44%
> Ca=6.95%
> Fe=3.17%
> K=1.62%



After pressurization the fluid containing the
pre-converted organic material, the honbgeneous

woab@liyzw2and ot her additives is heated in thePETmE2006/000232
heating step 4 by heat exchange with the hot converted
product streamfromthe catalytic reactor. The

nt ai t.h re-converted

A SRR Uiyl o <t Ml o R el e Tofenab ey ar irgocee
cqup eﬁh%asmae@@h)trev?ﬂ/éwh%f@”%ng mompesittder of 20-30 C

bel ow t he operatlng tenperature of the catalytic

raort Ar H-s—first heat ctpn the

%Iﬁ%n %ﬁéie '&h rﬂ%%@rféﬁﬁ%%—?ﬂfY elr VbRl r|mBI 5l | K [%]
deéconpesed. As.rﬁmbels of |ursdesi [ ablos S| desd €acd.6PNs OBy
proceed during thrs—thermat—deconpost-ti-on—such—soet
and char formation. Besides reducing the overal
@¥aldi 2hy |ofe [Phle| Bt B6es$Mg %] $ Zmd§o]l [eEid%ld Ba [%] | Mn

operctlonal problens such as plugging or regduced [%]
A\ ositiqgn on

giens bnd de
gdﬁ% t?é)nme&drb 8938 THhe087 or erfbAtd gnldadd?-PPRaes 0.0375

reduce these undesirable side reactions and enhance
ni c.mate
PR o SR Ec e ol <R SRR LRI v g Reat vatoe o
2%-7 IPdkac whichitisrigtes dte aplorifie Malee PE A7 Ky kaircthemeepgeasiudge as
ret@yedpass a first particle separation device 5 for
col l ection of suspended particles, which may be forned
during said pre-conversion during heat-up. This
Priga e fheltest the pewage] shifigd endsaee-Srepyl hyouiging ®dessrtpian 1 mm by cutting

10 lorﬁ‘c_@ﬁ‘yﬁ@ﬂkle@%'a %@%ﬁa@é’rafb@@y‘p@ |2§/f5epWF§§J29gn%ﬁrngng By 2 co|l0|d mill

vinmetric settlin
i P e S Bione ot R b cra=biE AR A oeass widkh 1mm)
shown by the stream B. After the first particle

subSRitleatly 1% ‘%%‘{/' &g, o IBSta% Hrlnqn ?I%ﬂto% Q)'f Hgtva\]ngﬁlq Larbonate was added

converted organi c mat
to E}ée ESHIENP SlmgTRE Rib ¥t e PB?het%er‘aﬁsa? 9t ic reactor. This
15 mxing wll typically increase the tenperature of the
u the regircul atiop wll
ROt et B e S PRSPy e
catabil By Sr S pit ovlindiicak padigts q&ﬁtrem lgoth mgd wi digmetaeof 3 mm was
adti&d & the whaliaraBa&ér, eam t he m xed fluid passes to a
trimheater (second heating unit) 6, wherein the
tenperature is raised to the operating tenperature of
20 63tdfl of Hitealrgtticgtadesgppoe sivdgeTves prebsriniead &r 28 bary ahd hastay to 230 C

in ﬂﬁeﬁ:ﬁ’@lh%a@l‘igﬁ&éﬁ“m §t%aﬁhﬁaﬁﬁ1%@%|tl1 %@ﬂﬂ'&grggu%reg Fat& heated

referab
to P&%W“Peefat%? S 8t %'REF'atau e a@a'E{rF&P%tﬁn‘bttEH@FrW@l of 360% 5 C after
mipingduct s produced in the process. | n a preferred
aspect,

25 The mixed flow was subsequently contacted with the heterogeneous catalyst in the
reactor. The feed to water ratio translates into a water to feed ratio of 6:1, and the total

flow of 456 g/h translates into a contact time of approximately 4 minutes.

After to the contact with the heterogeneous catalyst, the fluid containing the converted
30 organic material is cooled to ambient temperature, filtered through a particie filter for
collection of suspended particles, and expanded to ambient pressure. The liquid fraction on

the stream was collected in a liquid trap, and the gas is vented off.



this trinmheater is fuelled by re-circulating the
produced gas denoted | in fig. 3. The re circulation
wohowaiithopr oduced gas | may include a purifi caPComK2006/000232
step. In the catalytic reacjor 7, the fluid containing
honogeneous catal yst, additives, and preconverted
organic material is contacted with the heterogeneous
catal yst. The heterogeneous catalyst will typically be
Theoritraliment yequitedt inbearrddugiesirdeets, aame, arhajueatsaprptiia and a solid
preEBRALE! SEMRYIeS AITRAbISOSs Wa Eél@'c@dtfb'lbéjtg@‘fodféf)ﬁ%% REAS
During the conversion a dissolved tuel gas, a water
sol ubl e organics and an oil is generally produced. The
5 product distribution is adjustable within a w de range
Ggga@@%gentration of resulting products as shown in the
exanpl es bel ow, and may be controlled by selecting a
sui tabl e conbi nation of residence tine, re-circulation
THel ftoa raad end tc&ﬂ;ﬂis:tmﬁ ow:mabamdqéa Yas aad gﬁ&ﬁ@@?kﬁrﬁtﬂu@ﬂsl@ﬁy a gas
. ItiLves art of tnhe
AR R L b o B b B nl i g rapny.
10 re-circul ated by the punp 8, and m xed with the fluid
THeCHHaB/sBioREhd §e [Habe ROBYIEH HROAS AR H&urBt eri al  as
descri bed above. The remai ning part corresponding to
he mass flow of the fluid containing the preconverted
Gasganalysismt eri al befgre mxing with the re-circul ating
FRARA &, Yt hdrawm tothesgggond particle separation
ice 9 AS for the first panticle separation device
GO dddmbropart i cl ed sepat-aRijon device may conprise
Garbnatwitiel [@Blak,jTeans T orgpanticl e separation e.g. a
n“clorel a—f-ter—atfgraviretric settling chanber etc.
h#%@”ﬁﬂwﬁ'1@ature is tio prb%ﬁae a hot separation of
Ewnendvédlatolsuspended parti co.es {produced oil prior to
BRIk U8, 0 expansiorto ayghpy adsorption of the o
to the suspended partlicles.” wever, in a nunber of
PEaRSPE E¥Rli s of the gresem®OPhvention e.g. for

pfgrdstatkeoM Th a Tow|ash Copgent this particle
' ece—ray—be—optional. Particles collected

epar-ati-on—deviece—ma)

PreompRURdE YR dar t i cile sepiP&ti on device are withdrawn
Torbmdt.I%e]:pr ocess shown byod.be | stream C. Subsequent to
f f—the—segcond {icle separation device
T?%Eaﬁpﬂ?r ??#Eg’ is aoale '?' by heat exchange with
the feed streamin the heat exchanger 4, and in the
heat exchanger 2 and expanded to a pressure in the
range 75-225 bars over the expansion valve 10, and

e onar

15 ~separated in the product recovery system1l. Sone of
Liquitbansdysisr at ed flui d stream fromthe product recovery
system 11, such as the streans F and/or E may be

r$chcukﬁted i
The Tiquid product was contained suspended particles. The filtered liquid was analyzed by

ion chromatography, Induced Plasma Emission (ICP) and high temperature total carbon
20 analyzers and mass spectrometry.

The analysis of the liquid phase revealed the following results:

Liquid analysis
pH 8.32
Total Organic Carbon (TOC), [ppm by weight] 726.8
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to the pre-treatnment step as described above. The

product recovery system 1l is further illustrated and
wdeswriiee bel ow in the figures 3-6. The separ CTMK2006/000232
system illustrated infinge 3, conprises a

gas-liquid separator 12, separating the gas products

WMW'H products—+n streamJ. In an
43 SR IpHE CAREN § &y y&ighti nler B3| for fuelling
Tot@ Qarbamh &atne by Seighhle | | qU| d pr oduct:ensarf further

ﬁ&Hg“dﬁﬁ'f“bVV\@adhlt st—enbrane—i+t *6) The rrpnbrane

tration sep ion is pressure drlven and i n many
RPNl e Biweigbbl yi ng a nano- or Ul traddd fration

ABeibbaf €pprd BE Weldnky ati on retentat ¢ i rgsst7pam L
i 'the o1l product and

PR AKSBPURY ¥HEMdani ¢ conpounds,| e. d0Xhits from the
Acetadh;dhwté([mndbw bvenghtjrmgenous cat al yst104'l§he oi | product

'l‘o:?al‘%ﬁ“‘bﬁhf‘bfeéérﬂc%nqqhamﬁca”' F—nr—an—oitd géppa at or (phase

separator unit operating at a &l c
condi ti ons, and form ng the oil product stream H The
THeQFT&*gBhlB @aweh @5ntantn dhsSHaliy fds | FJ‘U‘HE! QPR CiCRBRAKRAS the presence of
ca Onﬁ stream O The main part of streamOis recycled

{%”t ‘e pre-conversion 1, 2 in streamE, thereby

recycling the hormgenous catalyst, while a purge
soiil-8aRke i s discharged to bal ance the inorganic

conmpound i nput fromthe feedstock. The further

processing of the nenbrane filtration perneate,
Theetd edcteins eamakalykel by ndsiy taedtd Barbbg uh&lyZer an by elemental

[ vgt er | e or.ganics
anﬁ"%gaﬁﬁ ﬁg&tﬁalcgé %d %%ﬁ%o Y5 ¢ ac:) norgﬁn'gﬁeasées‘%aescf’“nd to be
adspibgd ¢ Htedfoiopnie |pgrtlchessfnﬂ@'auw lexpasinfendaltconditieuspzedt i on

unit (mermbrane fil ter) 15 pr oduci ng pure water of
Th|s'nar'nQ vvz(aetv\(,ea!rse;1l rea d a strea’n of
I eorg< p”ﬁr EO[ & S 20 M RXractable
fralcgon Qf ‘i’»hﬁ Oa@ﬁrmsmmn wés fogad tcnlveﬁm prbnhaer ENRRSIE COSITBIgF

saf@gﬁéﬁaﬁgrdéé}'bﬁns Q/Qﬁ@rc'h&'nn&'ng’{‘h m‘"ﬁ H Péjgar%n gRRr erﬂ:?there for
wat er sol ub org an| CSs | n tream

Coﬁ‘PéFaé’?erté’cfy%Oééﬂ'elss' ‘i"hérh%P%C%?w%ﬁ‘ %.f@ﬁa%qcérponf, heptagecine 6,10-
difethy h21undsqaecte, hekddestmeaBedethy!-idgle, Btriddcar@ra dhdi dher
coﬁ)(blohﬁds' ﬁtsgl guPQIKbCﬁJIBJe%ta%‘! p%{fon%%ou ltﬁeg tggé%g %l stlx?]wed that

stream F an organi cs d wat er rea
the ébé@’raéteﬁ?ﬁt'ﬂl*f ffeere‘ SutABY @réh jlegenrrompayndsp phe kel apmsing of oil
extratied anen thepalidl Wwas.d6 g thy tdt@npeduat Bf &rBdn found in the oil phase

(o) d radi ents, |like menbrane distillation or
was J‘!‘\%’g’gc‘?ﬁg{égs%me water stream Qis further purified

|n a polishing step 17, producing the pure water
No carbon was detected in the solid product after extraction of adsorbed oil, indicating 100

% conversion of the organic material in the feed. The same result can be concluded from

the carbon balance below:

Carbon balance

Input C: Output C:
Sewage sludge: 13.81g 0.91 g gas C = 4.97 %
K,COs: 451 g 4.34 g TIC liquid = 23.68%
=
=

9.3 g TOC liquid 50.74 %
0.0 TOC solid 0.00 %
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stream G The polishing step 17 is preferably an
activated carbon filter or |like neans for absorption
woR006a1y00k ow concentrati ons of inpurities fronrarTma2ens/000232
stream | n an aspect illusgrated in fig. 6 the water
soluble organic streamK is fed to a direct nethanol

SS.
water erp:-'nm’ R._The direc 3-%g@ﬁ(ﬂll fuel ceHl &W qI‘%
2 h8Blde feed stream and efX[1G8Ate candirsiponi-ng st¥E3.%
Exanples Illustrative exanple 1: Conversion of sewage
sl udge Anaerobi c di gested sewage sl udge bel ow was
converted according to the nethod of the present
= -in the | aboratory scale plant shown in fig.
1. The dry matter content of the sewage sludge was 5
% The main conponents of the dry matter in weight %
were: > C =283 %> H=4,33 %> N=3.55 %> O =
gwnenept> p 4.Heot Yglse Al =| AnPEn®s > SEnergy Frpdtieh > Ca =

6. 95% > Fe 3 @Byld] %> K ¥d3 62 "/d\n,fﬂ edmﬂ&@l, nﬁf‘u@l\/\b{tﬁ'féed]

sewagde—siudae drvnmatter was further anal \/70

T OT ¥y TTIEeXt

ﬁ\éh?jo'gégéjcoup 425 plasma (| %Sr evealing the fol | ow ng
conp05|t|on C[% O[% Al [%'_H 04 CaA[% s| [04 N

Aot G % S TOORL (o B%il Vo % on [0 T
Hyggoosa [94 NMh [94 24Q,301/09 1.042D| 938 0.875 0 .226 10.8
MbtAghel U. 0652 0. 037519 913 13.67

58.6
Qil 41,900 3.86

34.8

Sum - T 107.0

Illustrative example 2: Conversion of sewage sludge

Anaerobic digested sewage sludge with characteristics as given above in example was

preheated and converted using the same catalyst and experimental set-up.

140 g/h of the pretreated sewage sludge was pressurized to 250 bar and heated to 230 C
in the pre-heating step. This stream was mixed with 414 g/h of pressurized water heated
to a temperature so as to obtain a substantially constant temperature of 300 + 5 C after

mixing.

The mixed flow was subsequently contacted with the heterogeneous catalyst in the
reactor. The feed to water ratio translates into a water to feed ratio of 3:1, and the total

flow of 545 g/h translates into a contact time of 3.3 minutes.

After to the contact with the heterogeneous catalyst, the fluid containing the converted
organic material is cooled to ambient temperature, filtered through a particle filter for
collection of suspended particles, and expanded to ambient pressure. The liquid fraction on
the stream is collected in a liquid trap, and the gas is vented off.



5 The conbustible fraction amounts to 58 % of the dry
matter content, with a heat value of 22.2 M)/ kg, which
wonremssliawes into a calorific value of 476 KJ/ kgCTmK2hes/000232
sewage sludge as received. Brior to the test the
sewage sludge was pre-treated by sizing to less than 1
mm by cutting 10 | onger particles by a Seepex
macerator (type 25/15-1-1-F12-2) and mlling by a
Theopdpefinient fepultedrip biyee pragiuct sissmst yges, N8y uigpyis |a10duct and a solid
pretibkRE E€h e s GhAgHs Ras K&Fece‘eelf&reé érre%sé? i 5dﬁélh
Subsequently 1.5 % by wei ght of aSS|un1|n t he form
of potassi um carbonate was added to the resulting
slurry The pH value of the slurry was 9.0. 15 125 i
&f 2l heterogeneous catal yst stabilized with 2.2
aton1c mole % of Si. The catalyst in the form of
cylindrical pellets of 3 nmlength and a dianeter of 3
Themanasisad dedgdsphibbe rdvadiadl afe foBaGih@kesukd 63 g/ h of the
pre-treated sewage sludge was pressurized to 250 bars
nd heated to 230 Cin the pre-heating step. This

5

Gasrabysids i xed with 393 g/h
Hyardged [V@. @]t enper ature sg;ag

RBanexigs vehePhi xed flomﬂﬁggﬂ

mwmmnhh&mheuemogﬂneous catalzyc
ICl.lIU lIClIIO

Méﬁ%ﬁe[Vg‘g] ,and the tot ?é?l
Ethane [dolctit act tine df app®.oRi

EfBnEfGoiCot act W th tjhe hegg

ining the converted

PERSIS Y oohnbi ent t erper at &PE,

of pressurized water

to obtain a

ture of 360 5 C after

subsequently contact ed

t in the reactor. The
into a water to feed
ow of 456 g/ h transl ates
mately 4 m nutes. After
geneous catal yst, the
30 organic materi al
filtered through a

is

mm%ewﬁiwuerforc

ol Tecgoon of suspended particles,

S afbtent—presstre. The liquid fraction
Cﬂ!_l% )6801 d‘ ato+—€+ re T . q
on Lhe nds Vm h S coIIect %6gn aliquid trap, and the
Tg@%bﬂé‘%bnted of f. The expe®.0ognt resulted in three
Tgﬁngg&m§k%§@gﬁ a ggs, angggueous product and a solid
L precipitate. .'-lrml eslfor analysis was collected for a
10 period of 15.5 hours. Gas analysis The flow rate and
conposition of the produced gas was neasured
Li&ﬂp&hEHEUS|y by a gas neter with sanmpling. The
composIition was neasured by gas chronmat ography.
The analysis of the liquid phase revealed the following results:
15
Liquid analysis
pH 7.42
Total Organic Carbon (TOC), [ppm by weight] 985.1
Total Inorganic Carbon (TIC), [ppm by weight] 439.3
Total Carbon, [ppm by weight] 1424.4
Methanol [ppm by weight] 800
Ethanol [ppm by weight] 0
Acetic acid [ppm by weight] 347.2
Formic acid [ppm by weight] 43.2
Acetaldehyde [ppm by weight] 156.5
Total amount of carbon in liquid 13.33 g
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The anal ysis of the gas phase reveal ed the foll ow ng

results: Liquid analysis The liquid product was
woanicaiiTmee suspended particles. The filtered | PQUIDK20®00232

anal yzed by ion chronatograghy, |nduced Plasna

Em ssion (1 CP) and high tenperature total carbon

anal yzers and mass spectronetry. The analysis of the

I iquid phase revealed the following results: Liquid
TheiaPRaanis cpios captemignadhe Ohjé mias faQad poima(TOE) he duppmtby presence of
camebrgid.] 726. 8The i norganic carbon content in the

liquid was found primarily to be due to the presence

of carbonate. Solid analysis The solid fractions was

anal yzed by nmeans of a total carbon anal yzer and by

s&@lesment@l anal ysis by an induced coupl ed plasm

anal yzer (1CP). An organic phase was found to be

adsorbed to the inorganic particles under the
Trexypdd ifaetninalwas aindly td oS masetof aTiat cobgRRh&ly AR A& oMBRic phase

t nal ysi s

AL PO Pipfech 8 T Pl Bk be R B I APreateonaicons
usegund to be an oil phase, prlnarlly consi sting of

sat ur at ed hydrocarbons with a chain length of 12 to 16
e B P s B L 56 S A EeCh The extractabl
ﬁﬁ%@ﬂ&ﬂ@@&m@mN@Cﬂ@m1damﬁmhqtoﬁeamdéo&m@nenmbewad&ﬂam@cﬁ
sa%:rﬁt%ﬁhb?brdcé‘r@@h@wutlg tcﬁbﬂ@&@?l@ﬂ@lf%l@&%@& Qt%ﬂﬂogncgﬁ*feré/'\for

en anal ysi s
cRiHPIRA o ogi SRl dne A EoTABR P IhegecasanenbeRipdgFane, 6, 10-
difnethg!-2fungedap bk, ranahehaheogemem@mmawads tridét@néridt @ld other

coﬁﬂﬁuﬁ'&s ﬁ’ﬁe Rk a%Jn?Stt &fj% tl[agggdtfpg-n cﬁés was 5,3 72% g\\ﬁgtge total

total anount oun
af%wit%ﬁaémn fogngimige @il pNésec\a@w'mt@@ﬂ@@ﬁ@d in the
solid product after extractlon of adsorbed oi

%.conve SI t he organjc terial in
| REbFDhL Bt 1 GO DR P o2l gt SRR T b Pras dinoclcatng 100
%CCQF‘Yﬁﬁﬁo'bafi thA eegand f@@\ker'@ar‘ tlomfeed! anceEner gy bal ance:

Carbon balance:

Input C: Output C:

Sewage sludge: 20.58g 0.54 g gas C = 1.97 %

K2COs: 6.78 g 6.43 g TIC liquid = 23.5%
6.3 g TOC liquid = 23.02 %
0.0 TOC solid = 0.00 %

‘ 10.83 g Cin oil = 39.58 %

22736¢g 2.24.1 g conversion — 88.1 %

Energy balance:

Component Heat Value Amount Energy Fraction

[k3/kg] fg] [% of energy input with feed ]
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Il'lustrative exanple 2: Conversion of sewage sl udge

Anaer obi ¢ di gested sewage sludge with characteristics
wao@inen2above in exanpl e was preheated and ceqvaK2ew/000232
usi ng the sane catal yst ang experinmental set-up. 140
g/ h of the pretreated semage sl udge was pressurized to
250 bar—and-heated—+to0—230 C in the pre- hpmlnn step
FRRH 519865 cam was | A Xed wi t 1419 g/h bf pressurized
wat er heated to a tenperature so as to obtain a

~ £ 200 | i -F+nr
1

M&H%edllll at Ty st aslb ahGMpetratty g pr—300—oC4
m xing. The nixed flow was subsLqu%BG htly contacted witH?!

Hyseoge8t er ogeneolis cat@i93{ in tHROZ pactor. The feed t@.40
|M§h@ﬂﬂ@éﬁW£@ﬁ§anS|at@§9h@ 0 a wajgg |[t0o feed Tario of 5537

he—totf-al 'Flr\\l\ln 545 g/h translates jnto a

t
aRa—tnRe—to4

%bntact time of |3.3 fiAes. Aftef3fo the contact with
t he heterogeneous cat al yst, the qu d contai nte)ig the
verted or ganicnater at—s L.UUI et—to—anbtent
tenperature, filtered through a particle filter for
col l ection of suspended particles, and expand€d-& o
anbi ent pressure. The Tiquid fraction on the streamis._
collected in a liquid trap, and the gas is vented
of f. The experinment resulted in three product streans,'
a gas, an aqueous product and a solid precipitate.
Sanpl es for analysis was collected for a period of
10.5 hours. Gas anal ysis The anal ysis of the gas phase
revealed the following results: Liquid analysis The
Ilhshlayive exampld 8: CoauedidimeisEornesikijeed t he fol | ow ng
results: The inorganic carbon content in the |iquid was
found primarily to be due to the presence of
Carasirasaras. Pressedter anthtapypréedriang dilei sarriercatalysoasd waperimental set-up
asadeatiiteadbbye neaBGpRi1 ahd ot al carbon anal yzer. An
organi ¢ phase was found to be adsorbed to the
i norganic particles under the experinmental conditions
Prigs é@itheThstdhe peyratiecs!yslia yw@s wastreexed acsizig pr less thao 1t ihen by cutting
lo@c_ielr |pgrt@|'é§|by%|§eld§>l ﬂgcé;la'@)g(%pe 23he- leiq:{fué abd ﬁnl[ﬁgaw 5 QBioid mill

i ok D GRS o e @&CWSP%‘QJ@? Bl gD igen 1)

chain length of 12 to 16 carbon atons, and there for
Subsequently 1.5 % by weight of potassium in the form of potassium carbonate was added

14

to the resulting slurry. The pH value of the slurry was 9.6.

The characteristics of the corn silage after the pretreatment was the following:

Corn silage feedstock
Dry matter content [% weight] 11.29
Inorganic fraction of dry matter [% 29.4
Weight]
Density [kg/m3] 1.0099
pH 9.6
Heat of combustion® [ki/kg] 1435

" Based on 18 MJ/kg heat of combustion for the organic fraction of the dry matter.



conparable to fuel or diese! oil. The oil contained

2- hexadecanone, heptadecane, 6, 10-
wdizomstihydo2 2- undecanone, hexadecane, 3-net hyl - i RADIDE2006/000232

2-tridecanone and ot her compounds. The total anount of

oil extracted fromthe solids was 12. 73 g and the

total anmount of carbon found in the oil phase was

equi valent to 10.83 g. No carbon was detected in the
Thelnprhapicaduient effthe drexeitacwaomainfy thd sdddaegbtadsium carbonate,
aéc@gﬂ\tﬁ%tf‘opgpg&gm%e%pﬁvcﬁpcl‘?'é &y rﬂgttérhﬁ%ﬁ%ﬂ@@érﬁpm{jgrl al in

? | ance : "Ener Y ance
GLINY grag'ysig frae é?(&rﬂﬁ"?@ fgedstenkyeYSsignusteresT $EouagRe but all were
5 pi@eent iis coragetraviss poelbwdat iddntd@ratiaomeeictiaely dedniddick e phenols were
n&%ﬁ&u?ﬁ%ﬁb%&%ﬁ? ﬁ{lnental set-up as descri bed
above in exanple 1 and 2. Prior to the test the sewage
sl udge was pretreated by sizing to less than 1 mm by
Tiedidy i Migtdrabaeht fraht ceh&fadtyrea8dsoe@Pes aﬁﬁﬁﬁé@tr@\l?ea(lﬁé’ﬂﬁ% following

|- 1-F12-2) and mlling by a colloid mll (Probst
a%ﬁ%%% ass, type N1OO/E), and filtered by a screen

10 pasket filter (mesh width I mm). Subsequently 1.5 % by

Py min the form of potassium carbonate
was agﬁg% eéﬁesultlng slurry. The pH val ue of the
T [utid/kgWas 9.6 The

charzpsioen] 8bijary/RY] t he corn silage 782
vent was - the followng: ' Based an

—after—the pretreatd

TP I9/kgl heat of C)nbusﬁﬂéﬁoﬁaw[ﬂh%kmkganlc fraction 6960
f The dry matter- fheTnorg UII ‘ of —the—dry

Aﬁgﬂbﬂ&” [ he addeggg)@%; 825

was mainly # carbonate,

c@q@qyng]ng for approxi mat elpys Npmnéﬁl;dry mattler 11.1
inorgani ¢ conpound GC-MS analysis of the corn silage

g ewedtdck reveal ed nunerou§82iEngﬂ¢ﬂ but alll were  <0.1

7

c%leb7nl rn—concenttations t%u p vvfu. Henti-eattoh-
7% arty aromatics |ike2Phdidi¥kekre not flound in 2090

Fafhgkgni T 1 cant ampunt. Theg,d Zrﬂﬁﬁﬁ@ﬂ conteny of the 5 -,
corn silage feedstock was analyzed, fevealing|the

Kf [ohd/6wd ng conposition: 14@3§06h of the pretreated
—sewage—studge—was—pressur+zed to250-barand heated-to |
230 Cin the pre-heating step. This streamwas m xed

14@ &/H o%???e pgje{?'eé)ctad Qéﬁ%}%%t{dégq\ra%ﬁ' urhz%%ttgglsf) %ar and heaﬁ?d to 230 C

enperature so St ant y cons
'”ttlﬁrbréf"éﬁaﬁf’@ step. BHg strepnrwas pdredndifh Agy, 9/h of pressurized water heated

to a temperature so as to obtain a substantially constant temperature of 350 + 5 C after

15 mixing.

The mixed flow was subsequently contacted with the heterogeneous catalyst in the
reactor. The feed to water ratio translates into a water to feed ratio of 3.75:1, and the
total flow of 517 g/h translates into a contact time of 3.3 minutes.

20
After the contact with the heterogeneous catalyst, the fluid containing the converted
organic material was cooled to ambient temperature, filtered through a particle filter for
collection of suspended particles, and expanded to ambient pressure. The liquid fraction on
the stream is collected in a liquid trap, and the gas is vented off.

25
The experiment resulted in four product streams, a gas, an aqueous product, a free oil

phase and a solid precipitate. Samples for analysis was collected for a period of 16 hours.



The m xed fl ow was subsequently contacted with the
het er ogeneous catalyst in the reactor. The feed to
woaberiirmei o translates into a water to feed r 2CT®K2006/000232
3.75:1, and the total flows@f 517 g/h translates into
a contact tinme of 3.3 mnutes. After the contact with
t he heterogeneous catalyst, the fluid containing the
converted organic nmaterial was cool ed to anbi ent
Geeamadysit ure, filtered through a particle filter for
col l ection of suspended particles, and expanded to
anb%&g%(gressur . The Ij UId hractlon on the streamis
TRGHn the,9%8 B aa%r?yef"ﬁ phe ToHPPREEYLSE i s vented of f.
5 The experinent resulted in four product streans, a
’ ggeanﬂyggqUEUUb product;—a frge oil phase and a solid
precipitate. Sanples for analysis was collected for a
bedregs (86! %6 hours. Gals anal ¥8ils The anal ysis of the

gﬁsmp&aﬁge WY el ed the Tolkgowi|ng results: Liquid
anal vyoi o e—ahal \/c-| sl of the i qu| d phase reveal ed t he

‘F‘%F?%WOH@(?%QM &l Thie |noPg§’8r| c carbon content in the
MeﬂmmﬁDMBSbIound prlnhrllyoBe be due to the presence
gate—Sot+d—analysts<FHe solid fractions was
%hgﬁﬂysy’gb nmeans of ja totgpécarbon anal yzer. An
Bhepenivel. fhlase was found t 00186 |adsorbed to the
PrASI@abICoRar ti clres under phg|experimental conditions
. j j ase was axtracted prior to the
kBN [¥paf8lsi s using |cH2a ©:05.| The extractabl e
¢$aﬁﬁWEMd@ﬁKNMQ organi c caplon was found to be an oi
.ﬂﬂﬁﬁy ||nu|||y eonstst+ng—oef, saturated hydrocarbons
a|n length gf 12 to 16 carbon atons, and
Fﬁ@@émmotmb@ﬁparable to fue$.2or diesel oil. The oi
cont al ned pnenof, totuene, 4-et hyl - phenol , 4-ethyl -
3- et hyl phenol , cycl opent-2-ene-|-one 2,3,4 trinethyl
, 2-nmethyl -1 -penten-3-yne and ot her conpounds. A
Ligwd phalysi@gnal ysis of the oil showed that the oil phase
was essentially free of sul phur.A simlar analysis for
hal ogen conpounds showed that the oil phase was
10 Tf@s@@g{ﬁisafrfgﬁ quiskephigise haregigeihe PHewineredultanount of oi |
extracted fromthe solids was 14.76 g and the total

°°°° carbon—ftounrd—+n—the—eot—phase—was equival ent
It'%"'?fnggysds No carbon was detect e:I in thdg solid

pt oduct after extraction of adsorped 8i30,| i ndicating
TR Organic Carbon (TOC), [ppm by weight] 2105

Total Inorganic Carbon (TIC), [ppm by weight] 201

Total Carbon, [ppm by weight] 2305

Methanol [vol %] 1.64

Ethanol [vol %] 0.27

Acetic acid [ppm by weight] 5185

Formic acid [ppm by weight] 2206

Glycol acid 10470

Acetaldehyde [ppm by weight] 115,0

Total amount of carbon in liquid 40.1 g

The inorganic carbon content in the liquid was found primarily to be due to the presence of
carbonate.



% conversion of the organic material in the feed. The
same result can be concluded fromthe carbon bal ance
woebwwi7082ar bon bal ance : Energy bal ance: 5 Addi pComad2b06/000232
the follow ng are definiti$ﬁs used in the description
of the present invention. e term hydrocarbon fuel is
in the present invention intended to define al
hydr ocar bon based fuels, which nmay or may not conprise
ot her el enments than carbon and hydrogen, e.g. sone of
S&@ngg¥grocarbons may conprise oxygen and ot her
elements e.g. in the form 10 of groups of al cohols,
al dehydes, ketones, carboxylic acid, ester, est hers
5 Tied slid @ndtidreaedsi amelypécod)u fesnd brey el .caere aﬁEViHr.ameorganic phase

e I i_nvention i ] . i -
e R et R A T
usgdndbook", Van Nordstrand Rei nhold, p. 103-132, p.

263 446, 15 1992, | SBN 0-442-23747-2, K. Scott,

"Handbook of Ind IsevLer i ence
T SRR ase Weng s teariph b e So0s el U Gt E A€ extractable
10 fra@BN of tl%@ﬁmQBabsr) wih found Ith be en @il @hsse; efimerigdotgsting of
sdt-04 ORI calddhs wiReCiralCi@hdtAdr a0 ¢, ¢6 aiHBn Qfo‘ﬁﬁst Qﬁ% there for

n|troqen BET surface areas determned b
CRRE R Eyfuehort fieseh Pt |T8Pé’”k§9”tBF’8ﬂ£U%'?°' tpf Ue’E?nf‘e?tﬂ"y'Z@"eﬁﬁ'd 4-ethyl-
3dmetfi@bheiol, cyclopmt-2Ghem-oSoe,3,MaimetbQ,, 2pmedQB 1{pkBRB)3-yne and

Ot-FIQIl‘ §onq¥o&|n8§j Adﬁﬁﬁﬂjg%nggsxg Piethg%ﬂ @R&?@ot ﬂhgpth%fmerhtageogggessentlally

15 fr@\ﬁ P%S‘MWéAcﬁ”a'ﬂ?éta@P%’S'F fprth@évgﬁaﬁ@@p@fndiehwetdotheb@eﬁe" phﬁ@ was
edL0htHIR fRk dﬁhtmb@gﬁrrha(ﬂétar He6unt Sf bielaﬂta&electﬂaorﬁ hige Sdibé A6€14.76 g

nit ort.
R SR BB Rt o ReBO g SHEREES rof Byt e
is proportional to the surface area (BET) and t hat

NS @£@bwa§ de@xtea h@measoﬁa QFdeuttCé?er e%%{a]ét‘éhtoy aglgo@%bdoane fndicating 100
ermal con

20 UG aralen ok AT S REB EEeriOe FRUBHEF Ao pe Fonluded from
therderontalamcabeib@e such potential activity |oss a
surface area stabilizer is incorporated intothe
het er ogeneous catal yst. Red Mud is a waste product of
bauxi te processing via the Bayer process. It conprises
caxblamiamaet hydr oxi des of mainly al um nium iron,

55 titanium silicon, and sodiun1CIains 1. A nethod for
H |

convertng—an—orgahi-e—fateri-al—i-rto—hydrecarbon—fuets
g ‘i si ng the st eps of_: OutPUtc
Corn silage feed: 82.19 g 15,2 g gas C = 18.5 %
40.1 g TOC liquid = 48.8 %
0.0 TOC solid = 0.0 %
28.35gCinoil = 34.5 %
282,19¢ >.83.62¢g conversion = | 101.8%
Energy balance:
30
Component Heat Value Amount Energy Fraction
[ki/kg] [gl [% of feed energy content ]

Feed sludge 476 2240
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- pressurising said organic material being in a fluid

to a pressure above 225 bar, - heating said organic
worbwritalo2zi n said fluid to a tenperature aboveP2DDKZ006/000232

the presence of a honogenqu§ catal yst conprising a

compound of at |east one element of group | A of the

conprises the steps of: - contacting sai d organic
meregdnal i n |said fl240d0&|th a heberogeneous catalyst 1.6
M éyﬁlblng Lunpoqugﬁf at—teastone—etenrent—of gr ot

.9 .
the periodic fablle and/of ‘allpha-al um na -
%@@Uﬂlng thdt said 2P@08 |has i M2Pally a pH val ue of 4.2
@beyveacid- 2. |A wethoq4a@gctaing @gl:iain11, further 10.4

cl n ctan_ o
LELA Y2 ULUH

CORpEL ..g—t Fai-nt the pH value of
ASEHE 26 ui d contalnlﬁgﬁ@gid orgah?g material in the 695
@iange 7 14, such as47£mﬁ and pteﬁerably in the range 45.1

Fa [) 0 0 2 A _anaA~y Ar ey
7= 10, —such—gs—inthe range8-10—31—A rethod—=acecording

to clains 1lor 2, furtherl conprising the step of
Pre-treating the organic materi al at a pressure of 85.7
4-T15 bar at the tenperature of 100-170 Cfor a period
of 0.5-2 hours. 4. A nethod according to claim 3,
wherein the step of pre-treating conprises a step of

si ze reducing of the material such as a cutting,
grinding, mlling, or sieving step or a conbination
thereof. 5. A nethod according to any of the clains
Adglitionaljy, BledPlipwiRg akq dfiniiongp pedt i dhg ﬂ?ﬁgr'@mwut%@reﬁﬁé invention.
step of adding additives to the fluid. 6. A nethod

Tl‘%?t%Pl’Fl(#llypl%Cg oﬁﬁ}/el Is mtthe%x%ls?ri;clénveP%%ﬁ ;(51 ngaj?ltlnijﬁtefﬂg aﬁlﬁtg@[ﬂglarbon
baged §l§i'-°d wihiahi '”da\C@”nfp.‘??Y spinepmuisel otheg aleimenteethen icabo end hydrogen,

e.abH&e df.sailtt hyﬁré@t’mg n@é»‘y%l‘r@n@@ oiﬁeﬁ"é)ﬁ(fj Qfher I%Pen?ern?sc@ di R%he form
0] separati n

on P Bleoh i AR Lt Con OB iy n e GaieEs Sk and reacton
proatas fhereof8. A net hod according to any of the
precedi ng clainms, further conprising a second step of
heatin% the fluid. 9. A nmethod according to any of the
The BR'BRTAAG PEIEFFE OF Hf RN HYYRPYNSI Mig!! &NQw Bhidie prior art (e.g. W.S.
HGepal; atiérngraoé Hpadhdokt,emn Ndddstvn®emadidas Co0di 3p .Le3-anyg,

1§§f2 gﬁ\} 0a8s 62%529-20 lKaégg%t ”f‘-lylgotblagk otc ﬁ\%gtt § lI I\Wgntiaraﬁulesr %sewer

Suence Publishers, 1995, p. 3-163, p. 331-355, p.575-630, ISBN 1 85617 233 3)

-

The surface areas referred to throughout this specification and claims are the nitrogen BET
surface areas determined by the method described in the article by Brunauer, P. Emmett
and E. Teller, J. Am. Chem. Soc., Vol. 60, p. 309 (1938). This method depends on the
condensation of nitrogen into the pores, and is effective for measuring pores with pore
diameters in the range of 10 A to 600 A. The volume of nitrogen adsorbed is related to the

surface area per unit weight of the support.

It is well known in the prior art that the activity of a catalyst is proportional to the surface
area (BET), and that catalysts may show a significant activity drop over time, when
subjected to e.g. hydrothermal conditions as used in relation to the present invention. In
order to minimize such potential activity loss a surface area stabilizer is incorporated

intothe heterogeneous catalyst.



cooling the fluid. 11. A nethod according to claim9,
wherein the first step of cooling is performed by heat
wexalsangiong With the first step of heating andPor/pD&2006/000232
step of pre-heating the flujd in the pretreating step.
12. A nmethod according to any of the preceding clains,
further conprising a step of separation gas fromthe
fluid, such as fuel gas. 13. A nethod according to any
Redf Mudl &6 arwage produghefrhaiunite pecéssaly Vipakhel Bayaspdcdssr It comprises
ohgatdachybRsides B fhairly élhﬁurﬁﬁﬁoﬁl& Q@Q’Lﬂjrﬂgsﬁgoﬁpandlébdnﬁ1
met hod according to any of the precedi ng cl ai s,
further conprising a step of filtrating the fluid into
wat er and wat er soluble organics fromoil and water
soluble salts in a first nmenbrane-filter. 15. A nethod
according to claim 14, wherein the water and water
sol ubl e organics are transformed into electricity in a
di rect nmethanol fuel cell. 16. A method according to
claim 14, further conprising a second step of
filtering water soluble organics fromthe water, such
as an purification of methanol in a second
menbrane-filter. 17. A nethod according to any of the
clainms 14-16, wherein said one or nore nenbranefilters
is/are selected fromthe group of nenbrane processes
conprising ultra-filtration, nano-filtration, reverse
OsSnDsSi s or pervaporation or a conbination thereof. 18.
A nmet hod according to claim16, wherein the water and
wat er sol uble organics after the second filtering step
is transforned into drinkable water in a process of
reverse osnosis. 19. A nethod according to claim 14,
wherein the water sol uble organic conprising
upconcentrated nethanol is re-circulated to the
pre-treating step. 20. A nethod according to claim 14,
conprising a phase separating step.21. A nethod
according to any of the preceding clains, wherein the
step of contacting the organic material in the fluid
with a heterogeneous catalyst is perforned while the
tenperature is kept substantially constant.
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5 22. A nethod according to any of the preceding
clains, wherein the tenperature in the step of
woanmicaationg i s in the range 200-650 0C, such aBCT/mK20E/000232
range 200-450 C, and prefergbly in the range 200-374
C, and even nore preferably in the range 250-374 C,
such as in the range 275-350 QC. 10 23. A nethod
according to any of the pr&J@dMy clai ms, wherein the
pressure for said conversion is in the range 225-600
bars, such as in the range 225-400 bars and preferably
in the range 225-350 bars, such as in the range
1. 240800 fhacsvertibg 24 orgeniremhiedatiowotdirdigrion ragy, @mpbg the
stpLgedi ng clainms, wherein the step of contacting is
done in | ess than 30 m nutes, such as less than 20
- PReRRT IS99 spiderarnipngtariabieinging fiie éa 2 psesstreaaboyeaa5 baran
- Hedbingisaid toeggnicamdteeidiein smﬂrfﬁncpﬂ‘oﬁ ﬁérnﬂﬁl*a/cuienaﬁob@ 20@Iadk the presence

of% ﬁoni d@ngﬁ} é_%gacl:yi‘sg(r(‘f SI dqa tc%nﬁpc%&%%?:ﬁg%lera%t o&& %ed'n%qtggﬁgoup IA of
thﬁﬁ@ﬁ%ﬁ@ﬁ%ﬁﬁéﬁﬁﬁﬁpﬁﬁﬁd of at | east one el enent of group

wmé/&nctﬁe Hée@wda%hﬁék @ﬂ@b&@th@%@%l&es zi rconi um and/ or
claim 25, wherein

ohLREb Sttt Aefaha P ae e Re Seoegromsatapes gprprisig o
Comp@up@pﬁ Ydeest vapkleriest oirgramp B dehapdfiatic taptly X/ clealpha-alumina
Js@ﬁmﬁhaﬂs&@ﬁpxbnﬁg 'n‘@tnaIIQf %vél t¥Rve37. A method
according to clainms 25 mﬁereln at | east part of
t he conmpound of at Ieast one el ement of group |VB of
2. thhmetbed iaodirding abtleim s, farthar ﬁidrhmhmb&hééteﬁtﬂf PAYieinfrArtAR pH value

ofggld%ﬁénd é%nrtrﬁﬁ Hggala%ggﬁ{j%l rﬂgteFIaI In %lpé/ra% t7h?4 smglﬁggkgl% and

[ ai ms, wher el ggneous cd
pr%fSFﬁ?n‘W 8dhe sngedady, Séﬁéa%lnet RNAsE- é‘ét ed f romthe group
conS|st|ng of Fe, Ni, Co, Cu, &, W M, M, V, Sn

p % by wei ght, suc
> e e P dnd PRy D S nel Sa 00 oA mirnin te
Orgﬂf"‘i 6‘3’53”% @tya RESEgyine | Of %llé thanst e tempaBirébyodweygkitfor 3period of
0.29.hofirdret hod according to claim28, wherein these
el enents are on an oxi de and/ or

4. A method according to claim 3, wherein the step of pre-treating comprises a step of size
reducing of the material such as a cutting, grinding, milling, or sieving step or a

combination thereof.

5. A method according to any of the claims 3-4, wherein the step of pre-treating comprises
the step of adding additives to the fluid.

6. A method according to any of the claims 3-5, wherein the step of pre-treating comprises

the step of adjusting the pH of said fluid comprising said organic material to above 7.

7. A method according to any of the preceding claims, further comprising the step of

separating particles from the fluid comprising the organic material.

8. A method according to any of the preceding claims, further comprising a second step of
heating the fiuid.
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hydr oxi de form 30. A nmethod according to any of the
precedi ng clai ns, wherein said heterogeneous catal yst
woO2oden1tdoe f orm of a suspended particles, tabl eCs/DK2006/000232
pellets, rings, cylinders, g honey comb structure, a
fibrous structure and/or a conbination of these. 5 31.

od ac or i of th rece cl ai nBs,
9@‘}1@%‘1 g q s t&ﬁ%“%ﬁ‘%ceeﬁlﬁaﬁ%@? Wﬂ%ﬁ n@égwgaaﬁﬁfmﬂ
S%@ﬁﬁ@@ﬁé@aﬁﬁma reactor 32. A nmethod according to any

of the preceding clains, wherein said reactor is a

i xed. b 3. A nethod according to any of
1B BE QTG e PP RGO SR Fr g IR GV R S GOREGED o frst step of
coptinathestuihas a BET surface area of at |east 10 n2/g,

such as 25 nR/g, and preferably at |east 50 nR2/g, such

as 100 n?2/g, and even nore preferably at |east 150
ey @et@ﬂéﬁmégmatto Flaigs P, witryelnghg first stepAf cpolipgtinpeformed by heat
exabawity wih tiee fBystep of heatipg @BE@F BGtE ¥ Je-he¥iRY Bk MukiBh @he pre-
Ugﬁhgrgggneous catal yst conprises at |east one surface

area stabilizer selected fromthe group consi sting of

Si, La, Yor Ce or a conbination thereof. 20 35. A

121’&1 rh@tﬂwo&%@@fr@ih@ﬁo Erfi’y 61 1Ak PredddindRIned, 3ur§l~t?ér;igrgsplt’|5|g%g step of
rses sail a
se?%la ar 8 Stg? ﬁﬂﬁ% %/lici] I?EQ

&f%>ef fective amount up to
20 @6by wei ght, such as an effective anount up to 10 %

1% M@ﬂhgmaccopcﬁlﬁé & &R ¥ SAhd 85'1l'tr %%Fenr@fﬂ%afﬁéltgaag id \'ﬁégrfg'r tlue!’étmg the

ective amount up to 7,5 % by wei
f“@ﬁVV%8§e§WQ§FF?%%$§p|n an effectlve annunt up to 5 %

by wei ght, and nore preferably said surface

1459\3rﬁéﬂhbg %E&r(ﬂﬁ&ﬁoogrgls(?fr}h glréc %gaa ?&rgheh\;lt%ona\ggsl'm%a s{ep of

% by wel
f'“ﬁ%tfwotaeée@dm wgﬁ@te'f nhgtepsolupe omae@éérorfgmbm water soluble salts in
a feemembrgai-filtdnet er ogeneous catal yst has a BET surface
area of at least 10 nR2/g after 1000 hours of use, such
as BET surface area of at |least 25 nR/g after 1000
1 4upethed agepedingirdclpmete mdisrain theBEfesand water 3@ulse @eganfcs are

tratisfor®as int&QletBicBy & 4 8ol BB IRVF &fy. Uuse, such as a
BET surface area of at 100 n2/g after 1000 hours of

use, and even nore preferably a BET surface area of at
16 éag@thq_@according to claim 14, further comprising a second step of filtering water

soluble organics from the water, such as an purification of methanol in a second

membrane-filter.

17. A method according to any of the claims 14-16, wherein said one or more membrane-
filters is/are selected from the group of membrane processes comprising ultra-filtration,

nano-filtration, reverse osmosis or pervaporation or a combination thereof.
18. A method according to claim 16, wherein the water and water soluble organics after
the second filtering step is transformed into drinkable water in a process of reverse

osmosis.

19. A method according to claim 14, wherein the water soluble organic comprising up-

concentrated methanol is re-circulated to the pre-treating step.

20. A method according to claim 14, comprising a phase separating step.
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n2/g after 1000 hours in use, such as at a BET surface
area of |east 200 nR/g after 1000 hours in use. 35 37.
wé 2nmstihod2 accordi ng to any of the precedi ng cl aCmDK2006/000232
wher ein sai d heterogeneous 46atal yst is produced from
red nud. 38. A nethod according to any of the preceding
clains, conprising the step of recirculating
car bonat es and/ or hydrogen carbonates. 39. A nethod
Zhdcoediodgetanding & amEd, thekeaceding thiens ovhees that stemofofontacting the

orgahiel R P HAhe FILRNGIIOE hBYHSREESLsCRAFMRP AL ;?e?forr% &R he

such as at least 1 A)by wel ght

teﬁ}?ﬁraﬁ\’rgf'%F%I%bﬁ?”%@éﬁnsﬁa’% by weight, such as at

| east 3 % by weight, and nore preferably at least 4 %

2i3yA I‘P{@ﬁhggtacc&MHE t@§n)ﬁ$f thgﬁﬁetceﬁng/%lgbanh%petm Fh%Ot'emAerature in the

od according to an
SRR ABSANEIIES (318 1 996 PUP-BEP orivab Pl WE TPRaEOAR C, and
prafecaipin. thd tangl 0Bt PR @6e kWM otepreferdHly ﬂ-:Qhe%}Q;l’eezEf(’b 374 °C,

ﬁﬁﬁlgrgkergﬁihz &nghol conpri ses nethanol. 42.

acc o ¢l aim4l, wherein the nethano
content in said f|UId is at |least 0.05 % by wei ght,

235 lACl‘he'@ISd @Ec&r(ﬂﬁéto Qﬁylofo&@)ére‘é@dh%tzlam%n%hglteﬁ ﬁ\rea;me%u?é for said

such as at | east
cREEERE  BRE R craTOO SR Bhosndbe |88 225-450ggers and preferably
in g Heenge 2235 0bagih buchsasch tiasraatie e@asbo bafa by wei ght .
43. A nethod according to any of the preceding clains,
c§ﬁ¥r|3|ng the step of recirculating a fluid
2% SP SR AEFORYIRE BRI, of ke precerint glaimee wbR@imigetstercefzdontacting is
do#8,in whetrenmotmeute)gﬂf@gee |0 RhRNE0 Sfinused, @refféﬂébﬁ} less 10 minutes,

su‘&‘?%g %%99%91 g‘u r"fﬁteé ea%ﬁtevg %%:le E))/ref’ééa%ﬁlr?tlhg a{{a%%e 61 ELFCW nélges such

gdni ¢ nmateria
asa'ﬂ ”I'ee%i@tgeé —EOTI"%Q?y wei ght of the anount of said
or gani c naterlal to be treated and preferably 0.1 %

t he anpy nt of s anic material to be

250 bR bl o SV The et ighpo R Phe be B A leos
ongreframgnd ofraitogp iTEB of thelperibdie abdelcorapribee vieconimn end/or titanium.

preferably the hydrogen content of the fluid is at
26L§ast 0,5 /ﬂwéJMEIght of the amount of said organic

BYNAT 258 1 LAOARP, WIGED H§ RimPreR of Adsasy one PigRent of

grodp Meeof e pertodaf tablaiiglom by axide an@be hy@bxitie fde & £edr@sination of
th&Bvo A method according to any of the preceding claimns,

conprising the step of recirculating

27. A method according to claims 25 or 26, wherein at least part of the compound of at

least one element of group IVB of the periodic table is on a sulphate or sulphide form.

28. A method according to any of the preceding claims, wherein the heterogeneous
catalyst further comprises at least one element selected from the group consisting of Fe,
Ni, Co, Cu, Cr, W, Mn, Mo, V, Sn, Zn, Si in an amount up to 20 % by weight, such as an
amount up to 10 % by weight, preferably in an amount up to 5 % by weight, such as up to
2,5 % by weight.

29. A method according to claim 28, wherein these elements are on an oxide and/or
hydroxide form.
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at | east one carboxylic acid. 46. A nethod according

to claim45, wherein said at | east one carboxylic acid
woanpriia®s at | east one carboxylic acid havi ngraTmx2006/000232

I ength corresponding to 1-4,.carbon atons. 47. A nethod

according to claim46, wheréin said at | east one

boxylic a es formc acid and/or acetic
30 et a&C?{é&”Hé 8‘405%8.%69'59 &M herein epidihgkerogeneous
caAgysris lm\mgrf@nrrnoftmelse@rmgmarta:uQsotabmefts,a:aametspamdsoanuers, a honey
R &é&)cuaenawo@s ktrtidetrd shofr 4 &2HinARR Ratdseper million

by wei ght, such as at |east 2 part per mllion by
wei ght, and preferably at |east 400 parts per mllion
3D\ meitghtaccadioh tasnabf the @8dcedi0 cpand, SvHeedin Bhill Ihe@Roddeous

ca‘ﬁﬁwhé at éas"t%artﬁ‘/ %Em lﬁ% %5&#)#19 to any of the

precedi ng clal s, nprising the step of recircul ating
at | east one aldehyde and/ or at | east one ketone. 50.

3A Amktiod aackoing it gnyt 6F Bk didtedifl B, BiHeraR LA d #ad&aSh fixed bed
mgp% al dehyde and/or at |east 10 one ketone conprises
['east one al dehyde and/or at | east one ketone
having a chain I ength corresponding t o 1-4 carbon

33itAD|Wéth0535ccc/Pdlﬂ§E(hQ% @Qﬁ@%@éc@&n& cl‘éln"'?é"y/vh%]ielﬁ B&q ‘}Hlet%i %neous

Qﬁ% gq} mgﬁﬁeln % east one al d de and/ or
Y&agRA éPB‘ﬁ“ee liite) %'8§Stf18ﬁﬂ%(|9dé‘rﬁ?c?é 22rAf/&y and preferably at
lezst S0ah Ygh yab. as1B0582/gAamb bVeodnareqoefdranly dtdednys50mA/esuch as at
Ie&&@bﬂﬁmﬁ%'51 wherein the concentration of said at
| east oné al dehyde and/or at |east one ketone in said
fluid is at least 100 part per mllion by weight, such
3429\ ratthbe asdordh tadyt ofRRE pFEchjlh@Blai%’s \Mhle&h{ sal@ﬂgterogeneous

caPeﬁ\?%%E:%B esaatt Iéag?é sAUQ%c%) %ltetassta% 128§ sed%ct%gfrg\% éep%UQC?onsnstlng of

95§hY@Wﬁﬁ%ﬁﬁﬂéﬁﬁwﬁﬂhﬁ@ﬂ?@:any of the preceding clainms,
wher ei n t he honbgeneous cat al yst conprlses pot assi um

d/or dIUﬂl t acc to cl ai m 53,
S8 Bhis ha By BTG R 550 ElSHAT SRS GrAv Fopsries sai
atrhﬁﬁtaowasle'r’acs eragbdtabilizal trearsefeetivedmbumimpt the20g¥ediypieight, such as
anCéHEstiad ARsurtfupkHo OK%%I "E’g)é*r t%aghi N2 EQReLLabilizers in an

HCO3 or a conblnqglon er eof
effective amount up to 7,5 % by weight, such as surface stabilizers in an effective amount

up to 5 % by weight, and more preferably said surface stabilizers are present in an
effective amount from 0,5-5 % by weight, such as 1-3 % by weight.

36. A method according to any of the preceding claims, wherein said heterogeneous
catalyst has a BET surface area of at least 10 m2/g after 1000 hours of use, such as BET
surface area of at least 25 m2/g after 1000 hours of use, and preferably a BET surface
area of at least 50 m2/g after 1000 hours of use, such as a BET surface area of at 100
m2/g after 1000 hours of use, and even more preferably a BET surface area of at least 150
m2/g after 1000 hours in use, such as at a BET surface area of least 200 m2/g after 1000

hours in use.

37. A method according to any of the preceding claims, wherein said heterogeneous
catalyst is produced from red mud.



10

15

20

25

30

35

55. A nmethod according to claimb53 or 54, wherein the
concentration of the honbgeneous catalyst is at |east
wO0 2606%01 2 Wwei ght, such as at | east 1 % by wei gRCT/D&2006/000232
preferably at |east 30 1,5,% by weight, such as at
| east 2,0 % by wei ght, and even nore preferably above
38. Ame{?ac? accoroglbnto eﬁ'\g tf?esprfec?c!n r@éec/ m rlse]gtlﬂ fep50§'re—A
C'rwﬁ@tmqartmatﬁsmngm ha/érnagian S@éorwé@%r 35 57 A et hod
according to cl a| m 56, vvherel n said water has a

conc atio b wei suhas
o) BAEE b B e Gt ARG B Erabi Taten Bhst: Gbarasgs anc/or
hymgghtarbsmates aéaratat leeasﬁ,S 30 byweightyesiughes ataiegstavarbynmeight, and
pr@ér%@raabéaxt o, bedRtght G BY amgah_at o0y v%ébg%f h%@r??raf@ably at

thod according to any of the claims
'eaﬁ'h‘é % BhSEIANF IED AS BF 'eé%FlSd/“v\%'t‘%?'ghtn said fluid is up to
99,5 % by weight, such as up to 98 % by weight, and

40%%&{2%&?&&0% t%ag,g "(ocr%vp tda.%gcgﬁggv@ tggsgvg "(r

and e
C‘”é{ftth‘ga?s*r lgRst pre Blgoty. by WGI ght 5 59. A nethod accor d| ng
to any of the clains 38-52, vvherei n said at |east one

41 CE O ) ata?e cci‘gl r(]:lgé?tro até‘m ghst%?ne %t: Ig%t% %P%%&?)R(g ?ﬁ:‘ér%prises methanol.

car boxylic acid and/or at |east one al dehyde and/or at

42] @ﬁ%hdﬂ"@cc&%‘ir@l‘% dla$m@@1 lWBein tFPn@rntlétHarR)r @Wgﬁqn Q¥|dtﬂ|ﬂﬁ1d|s at least

onver si on of ga I c material .
0-03c i g BUC@I a&l%'%‘a@ O\iérby Wiy El”%'?refeé%@‘( apleast 0.2 % by
weght, ronabe aledstdr.3 & by eaiht,cine cyid moge precatiipnpateast 0.5 %

OPEy ﬁ%ngh?%ﬁ& ong IQ&LS‘th’pl g%él’ﬂr at | east one

car boxy aC| and/ or at ast” one al dehyde and/ or at
| east one ketone is re- C|rcul ated after the step of
43 COAteBitdd atgordiry 16 lany Af TR JreckdaRCadifls Neri@isklgah 8@ opFe-

dr@gag}n:gt}jefr‘ﬁ{j Qonqglpln%e}% dDart of a stream of said

ula m’xed In a ratio with a feed stream
of said fluid conprising said honobgeneous catal yst and

44.0K gAY dRbRIHgAb damhie, GRENAY thedyBeber eoRBitelrishd ruke
cor(r:éastpgéc}/ttlocatr lggqct 0(501 % by weight of the amount of said organic material to be
treated, such as at least 0.01 % by weight of the amount of said organic material to be
treated, and preferably 0.1 % by weight of the amount of said organic material to be
treated, such aé 0.2 % by weight of the amount of said organic material to be treated, and
even more preferably the hydrogen content of the fluid is at least 0.5 % by weight of the
amount of said organic material to be treated, such as at least 1% by weight of the

amount of said organic material to be treated.

45. A method according to any of the preceding claims, comprising the step of re-

circulating at least one carboxylic acid.

46. A method according to claim 45, wherein said at least one carboxylic acid comprises at

least one carboxylic acid having a chain length corresponding to 1-4 carbon atoms.

47. A method according to claim 46, wherein said at least one carboxylic acid comprises

formic acid and/or acetic acid.
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20 62. A nethod according to claim®6l1, wherein the

ratio of the re-circulating streamto the feed stream
wohowaintot|l uid is in the range 1-20, such as 1PCO/DK20@/000232

preferably within the rangg:l.5-7.5, such as in the

range 2-6, and nore preferably in the range 2.5-5, by

ss/ olune 6 n n e
R er@gtd N accﬂrdlgﬁs g%er ern frﬁsegig’g L@%B‘ %Sicoé‘;&f]ﬁat'on of said
capp e @cu#ai iargaid flyid isat 1eash 300 part Wer sillidn lasweaipht, sact a9 least
256 p#ﬂgerpﬁﬁfoﬂrt@b/llé{gr&bﬂl\/@pr%?erar’oly/oag/%a&% &:ﬁsq}gpmllggby/%elght
refera@ Y above 99.5 % 'such as above
SL§B a§a/%a%tgg)o(94p & REE{HOQ" B¥ ¥6199Fng to any of the ‘claims
31-32 or 61-62, wherein said reactor with
49heAt BERIEREHGinG & %w&h&&&%g%% 8 dh;ﬂ#é@@ﬂs pire-

th hot pressurised water nterva
C"@B'at'%? ﬁ%‘@ﬁ%d’”ﬁ@&q?rhbﬂ‘ijer}@m{/o%atd?%ﬁt ﬁﬂﬁhetomher ein said
treatment with hot pressurl sed water 35 has a duration

%%Sﬁncjdta@&ﬁ]?;pr& (2195'1%49% ren% sa| ag era{%l algerg/ld%%{]ij}opgpleast

ours d ra Fon-of 1885 Th
Orset}@FPr@sCOQDd@FSa@ﬁ '@fnst @fne pldsRydemng/dr adenst oBBketpnareavireda chain

leRRE @bGHEHINEIAg €d aldHPorPitofe, Wherein the interval
bet ween such treatnent with hot pressurised water is

at least 6 hours, such as at |east 12 hours,
> Iprehethad bycosdingl tnerer ofthe bletweedtn 58 uehertineatdari¢astbbdialdehyde

an'&%r RSB §&9né"@5n%ns'e§ fdthnaldeAvde %: /M@tsa’ldeﬁycg%? ?ﬁeat

| east one week A nmethod according to any
precedi ng cl ai rrB, wher ein said organic material is 5
52 &l reethed atdoeding hreargyr &fuipe clamsd - Em,g\Nlﬁ)Efrelﬁ|tH§lg@1ce6ﬂﬂ£ﬁbn&S said at

|e§sff‘ ledéh*&%’d((waqtﬂéa(;t gﬁ@k’é Sne ﬁwos%wrrf'ﬂxd %ga% '} ast ?(5(5 par% per million

uor, resi ues fro
Yr‘@%‘ﬂ ué‘éChfarscﬂW‘]"alﬁF 220 pRrdaechilism, bw@gmesd pra@@fﬁ@lmable@st 400

pa@isl pep FOIGICbY ABight,@BtKIEE st IE5RW0D HHiE paNRIINGORE RBLE.
processi ng, residues fromfood and drink production,

| eachate or seepage water or a conbination thereof. 10
>3%8. mAhadperoting toamdi efghe oreasdinotlainive whiretediertproiganems:s catalyst

coMpeE& sbhisBieh ar@8nLsikmt erial conprises a
| ignocelulotic materials, selected fromthe group

consi sting of biomass, straw,
54. A method according to claim 53, wherein the homogeneous catalyst comprises one or

more water soluble salts selected from the group consisting of KOH, K,CO5;, KHCO5, NaOH,
Na,COs; or NaHCO; or a combination thereof.

55. A method according to claim 53 or 54, wherein the concentration of the homogeneous
catalyst is at least 0,5 % by weight, such as at least 1 % by weight, and preferably at least
1,5 % by weight, such as at least 2,0 % by weight, and even more preferably above 2,5 %
by weight, such as at least 4 % by weight.

56. A method according to any of the preceding claims, wherein said fluid comprises water.

57. A method according to claim 56, wherein said water has a concentration of at least 5
% by weight, such as at least 10 % by weight, and preferably at least 20 % by weight,
such as at least 30 % by weight, and even more preferably at least 40 % by weight of said
fluid.
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grasses, stens, wood, bagasse, w ne trash, sawdust,

wood chi ps or energy crops or a conbination thereof.
wa30Ba1702 et hod according to any of the prece8Cm®K2006/000232

claims, wherein said organig nmaterial conprises a

wast e, such as house hold waste, nunicipal solid

st e aper hre ste, plastic
>556 yrr%'ro' accor%V\@ anys(gf:r{hp frpsegg%%‘a% @?égnce@fﬁﬁ'on of said
watee it sadt oo éf, umt@IQ?g%ﬁfab\ewe@hgancfcamma&ersby Rrerht, and

prRRASHIN D k6 @5‘3’&@ WRlghBisLigh a@h@g 5@ by by ﬁ/e%ﬁp%q:;ljte95§ mofOpreferably
hal o waste, risk nmateri Y from neat

Vb eg%?%ﬁe@h%ﬁ?c Frd P9 %e Weibhiqui d st reams, such

as process or waste water streans cont ai ni ng di ssol ved

5@'1\%1@%05 lé%&%‘iﬁ?go Qﬁygmhg cgﬁﬁﬁgé %& r(gs‘ameéthg%t oae carbonate

accord %g to claim'6 wher el n Sal e 1ls
Ny Yratae SP%QY%SPGWWNT@E% Fsher ﬁr'@%ﬁé%e aipahol Aner Rbigast one
carbo@hdadid ahdyonstylesdt ohb@ldehpdd@ndlodet, lcadh er€k&toh@istht least partly
[ [ a, wast e wat er
pr?ptg(%tg nbél r;cp’gggr{\)epélon dcfé%’dfg'gg%é m%%%l{»al

roces od according to claim
70, wherein said biological treatnment process is part

603fA r&\eté%ﬁta@cdﬁ@h@fo I:Iélera§‘§m\/mer§lﬁ QER%e leazgone%aﬁ@&rﬂ@éjand/or at least
cordln

to _an erein sai
°rl5°’ "gﬂe{?%Frt{RB?‘ r 2%5? iﬁ?ﬁ‘i O’Ern%%"é‘%a#@or i '3%?88? garboxylic acid
arplv’taro%sisast 88e Fdchyllermptivodt Eeetoord kegortedis cé-airenlat2d after the step of
copbRtighn sai d biological water treatment process is an
anaerob| c process.75. A nethod according to any of the
precedi ng clainms, wherein said organic material has
6 beemeiobjaectréidg toclain®e haed,aetlerele\waleart frgt of/bstrédm of said

reg?&{::ag%nqgﬁ%{eg g rgt(Po \9,‘5!’? e%lstre%'le)t;fega% ﬁlﬂg g%mgrlsm%sald

ni ca dewat er ed or gan
h%mqeae%rﬂamtst and a'tgan'éa@,c‘tterm topp FoRErigH tbefqse epteriag rrye catalytic
re@ttor.east 15 % by weight, nore preferably at [east 20 %
by wei ght, nost preferred 25 % by weight. 77. A nethod
according to any of the preceding clains, wherein said
6% Agatiihed gatoedingifo deimp® i, seheseinitlx tatie of thestendigelating stream to the

febd SREFELHLAY hiGid TRhah: AdriyeQrodVastiRas 1-10, and preferably within the
range 1.5-7.5, such as in the range 2-6, and more preferably in the range 2.5-5, by

mass/volume.

63. A method according to any of the preceding claims, wherein the conversion of said
organic material is at least 90 %, such as at least 95 %, and preferably above 97.5 % %,

such as above 99 %, and even more preferably above 99.5 %, such as above 99.9 %.

64. A method according to any of the claims 31-32 or 61-62, wherein said reactor with
heterogeneous catalyst is subjected to a treatment with hot pressurised water at pre-

selected intervals.

65. A method according to claim 64, wherein said treatment with hot pressurised water
has a duration of less than 12 hours, such as a duration of less than 6 hours, preferably a

duration of less than 3 hours, such as a duration of less than 1 hour.

66. A method according to claim 64 or 65, wherein the interval between such treatment

with hot pressurised water is at least 6 hours, such as at least 12 hours, preferably said
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10 78. A nethod according to any of the preceding
clainms, wherein the concentration of said organic

worbwritalozi n said fluid is at |east 5 % by wei gor/DK0@000232

as at |east 10 % by weight,-preferably the
concentratlon of said organlc material is at | east 15

of o R Y B PP AR o S T, s s
lemﬁﬂ@ﬁmmekls 15 at | east 30 % by wei ght, such as at
Ieast 50 % by MEIght 79. A nethod according to any of
he precedi ng rein the elenents of group
61 6t PREFErUdng t‘f BBy it @r%ﬂ'nasiaav%wer?'aﬁ?le&ﬁw&ma*ﬁr'a' Is
sadctdyl foorasBe groupshndistiomo€ elabigd, isutngs setthg8Bludle piiqaatuidtnure, corn
SIQBE %Ié}ﬁ’@r QMdé@%la’Eﬁq ?&g %%gghgﬁ fEQn ¥t|091f réﬁﬁ\es from8]6||ce

pfrecedi ng cl ai'ns. uct acco
p%ﬁ%crt@ﬂnreékiii“ﬁs BPraoﬁ?th'e %'b?ﬁefﬂv@f@@, rﬁ%@we%&md‘ﬁuw #d Yegerablam
protessing, re2llu8Lfrom fpsdDshHCd rirkos-0detkiBg), Ib&cheteddiBe8dage water or a

' fluid has a feed carbon content and a
PRI 5L

ocarbon content, where the hydrocarbon oi
product conprises at | east 20 % of the feed carbon

683 Qﬂﬁw@ﬂfod a%&:—lﬁfﬁ'm@% aﬁy bﬁﬁ§br&5dl% Rfairhd)&vHePaA shY Ak QHRT RS rial
rocar bon oj

sai
e g P L e TR RE 1S3 W A1 OCRLBN, O b, straw,
grasseat stbwaswo®h bdgashe,tvire tree‘d seadbxinweahtiepd oraame@rgynareps or a

cdnshRioakhdes@i d hydrocarbon oil product 30 conprises
at | east 80 % of the feed carbon content. 83. A

product according to claim8l, wherein at |east 20 %
6DfA mednaragyordiogtenty bfithé bﬁecfe&iﬁgl c&tmga\me'r@n E£16 @V@fn&dniat@nal

o%?ﬁrgeggqragﬁag@c%%sqohséjﬁ % %%%E&%]Sfoqtd a%gegtp@ er, w?sﬁe auto

ener gy content era
sheprideg yragignplasticsi PP'Yfﬁ@”Sf 'é@éerrse&%%\‘d@é, ¢ableswas§es§CA treated wood,

hdfbgﬂwd@@arda@hlﬁdmwu%’é}@tB beHGHRY &§ns?<§rn{e$%ﬂ§ eﬁse%trdryﬁf: c&;ﬂﬁltors
eed en t
e, BREES R SR bR P e e BT cher i kg, taui
strppdso eANRSIProdess pr weltie waBﬂ straams oduieinirectigiotiied gnd/or awspended
or@fnit hRt&lapi M8 81-83, wherein said hydrocarbon oi

product conprises hydrocarbons with 12 to 16 carbon

atons. 85. A product according to any of the clains
7@ B 184thowMaeroeding sa@cldimhgd vdeagib eaid gludgp todudife fhorh & biological

redhehenbiakl y free of sulfur. 86. A product according
to any of the clains 81-85, wherein said hydrocarbon

oi | product
71. A method according to any of the claims 1-67, wherein said organic material is sludge

from a waste water treatment process.

72. A method according to claim 70, wherein said biological treatment process is part of a

waste water treatment process.

73. A method according to any of the claims 72, wherein said biological water treatment

process is an aerobic process.

74. A method according to claim 72, wherein said biological water treatment process is an
anaerobic process.
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is substantially free of hal ogens. 10 87. A product

according to any of the clains 81-86, wherein said
waypadieaazoobon oil product conprises fatty aci d eeT@®K006/000232

and/or fatty acid nmethyl esters. 88. A product

according to any of the clainms 81-87, wherein said

Yy rbon u has di esel -1 roperties
78 PRE By L B e P eS8 ios her & AR gt materal has
begnesubjegtesldb @ rhgaiieoicaldswateping. product has a oxygen

content in the range 0. 1- 30 % 90. A product according

%o an ai s g wher ei n sai d hydrocarbon )
7%t mﬁ?@ﬁ@&forg'ﬁg '3 I3y t'b"glf—r%iﬂ spifeneippiselly Gvateray AgiRgic material
hay diycsolid 8dnterk qﬁraowastt 1% wieiglyr, beefanyly ek Idabie1 © babyweight,
m%ﬂe ﬁgfer Et.el'egst%' ‘% @M&ﬁ%g& eﬂ%H %% of3 %gﬁw:%l%wﬁs

net hano 25 92. A product’ acc r ing to cl
wherei n sai d hydrocarbon product conpri sing met hano
7Em1méttﬁbe$cairdrh§at$bn32&‘ the Qfectadﬂﬁg tartk, oehom s§0 _ERMC material

cdchlﬂs:rlg ]ture %ﬁahdg Ilg/r%ocela a%e ed 'chrrvgon content,

erab es”sal "Hanol prodﬁ%t at Ieast 50
@6of the feed carbon content such as at | east 65 % of

78. hlemfeﬂr%té a@é%fr@rﬁ@ t& gt ?‘rﬂ'rte @%e(ﬁm& @Iaprg/seg/\?{et?ehnﬁe M}egégg@%datlr%gén of said
Uct a 0

OBt aTmeerea i HAS 5 et 5 08 BTy S50 oF 8 [FPGLO T B welght,

prefeeaiay meﬂtont@'ﬂt@tloﬂﬁf S%idbrgbhie neneralys adedsenb % iy twesght, such as at

lefa&%O'O/% bt/%@g)/rﬁf% %Qre%EfgraIBWhQ%@n&gﬂagorpgﬁ’%id orﬁanrc material is

risin such
atéﬁ g9 % Q%t"‘@rﬂhtr Hich B at lead F0s%ryo¥Rigited i n sai d
hydrocarbon product conprising met hanol, preferably i's

7@tA rjngﬁﬁh cgnrc({ngfco Elgéo g?%egﬁgglg%s &metehnethfe eefementa of group 1A

recovered in s ocar
of HBe RaRslic taglgcare ash atrtarnedérpme@nwéﬁort pfebigraess asrmeh fpm coal firing.
cont ent |s recovered in said hydrocarbon product
i s at

t 80
sGoOReLT GO St g e e ab S0RAL e ing Foims
hydr ocar bon product conprising nethanol.94. Use of the

8pert§1'H§L§ct AB&REiIAY RYabith 80 YwHbeit BSid GrUIBBsrR3s hPdrocarbon in the

a engl ne or enera or.
formo orpg 9 9

82. A product according to claim 81, wherein said fluid has a feed carbon content and a
feed hydrocarbon content, where the hydrocarbon oil product comprises at least 20 % of
the feed carbon content, such as at least 35 % of the feed hydrocarbon content, preferably
comprises said hydrocarbon oil product at least 50 % of the feed carbon content, such as
at least 65 % of the feed carbon content and more preferably said hydrocarbon oil product

comprises at least 80 % of the feed carbon content.

83. A product according to claim 81, wherein at least 20 % of a energy content in the feed
stream is recovered in said hydrocarbon oil product, such as at least 35 % of the energy
content, preferably is at least 50 % of the energy content in the feed recovered in said
hydrocarbon oil product, such as at least 65 % of the feed energy content and even more
preferable at least 80 % of said feed energy content is recovered in said hydrocarbon oil

product.
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95. Use of the product according to any of the clains
81-93 for power production in an oil 5 fired power

wohkeost11706 Use of the product accordi ng to anyPof/pi2e06/000232

clains 81-93 for process hegting or donestic heating.
10 97. Use of the product according to any of the

a et rodi esel or
o oo SRSy S G RE R nRberl Rl 1 eer o Yproduc
corpprises hyprerasbas wrrhbﬁt%g@,wmn aﬂarreg. Use of the
product according to claim90 in a process for nolten

processin e of the product accordin

8?1 i aﬁ\?“dr“f% '”8|t%?%°fé%e§§'%?1 6%60%?%35 INGFRGPIoRE Product
ispubstactially 2@¢e b $uifudse of the product according to any

of the clains 81-93 for producing clean water stream

102. Use of the product according to claim 100, .
Okl P HCSRFATES S8 AT P CoiTo&irBRay nere rfeldiy diseeeion ofl product
isquBsthibtyally 2% bOBalodehsappar at us for converting an

organic material into hydrocarbons, conprising: a

re-conversi on systemand a product recovery system

?1”15’“"13% agcqiriag ¢ AMePishe wlalys 8 @t cohgreinsels! hydsoceibostoil product

cdifiideB tattytcld dsfars bRE/oPRALy aﬂﬂj Refroesgt, f1uid

conprising organic material 30 - a catalyst reactor
(7) for contacting the feed of fluid conprising
8®rAgamidactraatadinalty amndf the alainadP 87 i wigerdini seidf ydrocarbon oil product

hadjitei-ikdplop&tiks.ui d to have a pH value of above 7, and
sai d product recovery system (11) conprises -
menbrane-filter (13) for separating a first stream (L

8H,A @od;t agordifhg @ bisy efttle watnes 8 688 oviudrkia sarll Hysirddarboh @Mproduct

h,-ggs fg)%ggcggtg&qmrggfa% 0%13(9]/ R) of water and water

uble organics apparatus according to claim
103, wherein the pre-conversion system further

Q@GI’WOUSQ%C@MSIB@E@@I@/ brahe biapel 81080 WiRdibin sBRtBKFRErHoA oil product

direction. 105. An appar at us
|s§|§§%; On tr{e > (éelcr)nalﬁg’erl i??i’ ‘wherein the

pre- COI’]VGI‘ Si on system
91. A product according to any of the claims 81-90, wherein said hydrocarbon product

comprises methanol.

92. A product according to claim 91, wherein said hydrocarbon product comprising
methanol comprises at least 20 % of the feed carbon content, such as at least 35 % of the
feed carbon content, preferably comprises said methanol product at least 50 % of the feed
carbon content, such as at least 65 % of the feed carbon content and more preferably

comprises said methanol product at least 80 % of the feed carbon content.

93. A product according to claim 91, wherein at least 20 % of the energy content in the
feed is recovered in said hydrocarbon product comprising methanol, such as at least 35 %
of the energy content in the feed is recovered in said hydrocarbon product comprising
methanol, preferably is at least 50 % of the energy content in the feed recovered in said
hydrocarbon product comprising methanol, such as at least 65 % of the feed energy
content is recovered in said hydrocarbon product comprising methanol and more
preferably is at least 80 % of said feed energy content recovered in said hydrocarbon

product comprising methanol.
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further conprises a pre-treating unit (1) situated
after the feedstock and before the first heating unit

wO04)osim7mwhe feeding direction. 5 106. An appar RCUDK2006/000232

according to any of clains03-105, wherein the
pre-conversion system further conprises a first

ticle separating unit (5) situated after the first
of deeichg e AR ap Ty Retmbdtins ol E6ef G rytsp » ghne or
geppatrat us according to any of clains 103-106, wherein
the pre-conversion system 10 further conprises a
second heating uni é}(&? situated after the first o )
O atsei & [Hee RgpY é‘f?Oﬁ@” Y #Hthapldned P2 fermewesprodyeion in an oil
firrdgotver plgd). in the feeding direction. 108. An
apparatus according to any of clains 103-107, wherein
the pre-conversion systemfurther conprises a second _
9% Hpe pPicthe Psedyat 2PN IURIANY PO§headidi@s 8RS ferprpicsastheating or domestic
hégmgtor (7) in the 15 feeding direction. 109. An
apparatus according to any of clains 103-107, wherein
the pre-conversion system further conprises neans for
9%.dlseiof ¢hd profuey ac@ydipaka amf oftthe cleiwesi8 1oP3 b6 aibiendingesompheent in
p&AddMds¥Bdr JaB8@ffeOr (7) into the feed of fluid before the
second heating unit (6) in the feeding direction. 20
110. An apparatus according to any of clains 103-109,
9&\Hisealf the redfidtmstordieata dginudl i  d)sperssian fired systdeat
exchanger, which besides heating cools the fluid from
gr e-conversion system before entering the product )
93216 \PE R RipdYE REcopding o1 claimh9 iraPrReers farceelien Mipera) PErsgssing.
of clains 103-110, wherein the pre-treating unit

I 0 [ . t_exchange [ esi des o
10 LD B B B f Rl B E H e  E BN A ¢ e
PRHYGtd from pre-conversion system before entering the
product recovery system 30 112. An apparatus

1680 PLUR e B ecSharie A i s 47 Peprodifanegn verer

stgggim. (10), which is situated between the first heat
exchanger (4) and the second heat exchanger (1). 113.
paratus according to any of clainms 103-112

1 PR R S BTt P Do 1095 WAL TR Elphiee stream has
drircar wates q@ligas separating unit (12) for separation of
gas (1), such as fuel
103. An apparatus for converting an organic material into hydrocarbons, comprising:
a pre-conversion system and a product recovery system (11), said pre-conversion
system comprises
- a first heating unit (4) for heating a feed of fluid comprising organic material
- a catalyst reactor (7) for contacting the feed of fluid comprising organic material,
and
- an adjusting unit for adjusting the fluid to have a pH value of above 7,
and said product recovery system (11) comprises
- membrane-filter (13) for separating a first stream (L; H, O, P, E) of oils and water

soluble salts in from a second stream (K; F, Q, G; R) of water and water soluble organics.

104. An apparatus according to claim 103, wherein the pre-conversion system further

comprises a storage for feeding organic material to the fluid in a feeding direction.
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gas, the gas separating unit (12) is situated after

t he second heat exchanger (4) and before the first
woensriarmez2filter (13) in the feeding directi onPCTHK2606/000232

apparatus according to claiim 111, wherein the product

recovery systemfurther conprises neans for

re-circul ati n? %ai d %@s (1| % such as fuel as
1Gve APiaRgRRHE FFUCHIIR VPR 18200 A HEE $ IR G UM fCO”*SerT?L%SVStem
fuAhea@Pairatsis pae teatthggit (10 saumted bftel the feedi®8k drddibefore the first
hé’é’@iﬁé%hf@ )he tR& %g% diBGQyery system further conprises

a

con expansion-unit situated after the first
menbrane-filter (13) in the feeding direction. 116. An
10H3[A&ra®bbh%t@0&6d5rdin@gotaﬁy anylaigfs 1013ai 056 whedinlible, prava@iverdion system

fu‘fﬁgr s%% g tﬁgs%%\éﬁ:{ %eggja)(l é%mt é%ra % Q?I{egﬁa(?%? Elteffﬁ§t( ating unit (4)

mfthefﬁetﬂhle Cﬁ"eﬁ‘sqn stream (L), said phase separator unit
(14) is situated after the nmenbrane-filter (13) in the

125 kLSS0 inly f o PRI PER0L Bl buton s
fusipstt emufruslei; Iaeeccn:\or’rpatnmenmtﬁarsﬁuéted after Wierfics| pattidrgseparating unit
(5() %Ld %Efow& f daf st SEIERANTY) MliRe FRIRI BlebRL I ng unit (1)

he pre-conversion system 118." An apparatus
accor ding to any of clains 103-117, wherein the
1q8. edUpbaraemoaesylingyts taaynof taitiserosemvpmheesn dierpeetconversion system

fu%gpwﬁorISEgglsego%ld (rt?cge) sef#?l[ail%gr@]ﬁ ’&35 Q‘ger%hgggt&g&' rEXCCEor (7) in the

SecondStre appar at us accor
feeginadiedionel ai ns 103- 117, wherein the pr oduct recovery
system further conprises one or nore nenbrane-filters
I s/ ar e sel ec group cons
1%%%%8??%%5) acF%rgggsggn&g I?Ilmssl 1n0§nlcf v a ?8”’" e e 5o convers&w system
fundamocdm wrtseameons fop Seﬁeveat@e (83 povtios tf@rfegevf\fapfb@féqutbﬁ catalyst

reg&oa(mn@tﬂe%ééarbftflher&@ére trle?-élecoﬁm héRRghatUs) RAROFHING direction.
to claim 119, wherein the product recovery system

further conprises the second nenbrane-filter for
1 e parapbbratgussacpordinii teadnyref Hainel 108e1so whdreirFheffirgirhetieg unit (4) is

a ﬁ ?ﬂ@g %ﬁ%@' (vh%ch §(% d%g%ea uctc%geacﬁéhblﬁ ﬂ%?\??:redéoﬂgertsgn system

aim1 wherein recovery system further
b%@ﬁ?pﬁ“it%ré@ tﬁ%QF%dUFbrreC?‘@%F\fSE‘%”P ating the purified
nmet hanol conpound (F) fromthe second

111. An apparatus according to any of claims 103-110, wherein the pre-treating unit
further comprises a heat exchange, which besides heating the fluid in the pre-treating
system cools the fluid from pre-conversion system before entering the product recovery

system.

112. An apparatus according to any of claims 103-111, wherein the pre-treating unit
further comprises a first expansion unit (10), which is situated between the first heat

exchanger (4) and the second heat exchanger (1).

113. An apparatus according to any of claims 103-112, wherein the product recovery
system further comprises a gas separating unit (12) for separation of gas (I), such as fuel
gas, the gas separating unit (12) is situated after the second heat exchanger (4) and

before the first membrane-filter (13) in the feeding direction.
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streamto the pre-treating unit (1) of the

pre-conversion system 35 122. A plant conprising the
wappwriatows of clains 103-121, for produci ng thecpmetowto00232

of clains 80-93 by using t ? met hod of clains 1-79.

123. A plant according to € a|n1122 further

conpri sing neans for su i ng anic material to
11 DR B8 T RS PRI F BV are b Ihe Hadit cagery g further
cotripeisapedratfusrel@dulafng kainigaa (Ig oswth g fued ged @r edtR@ tbe fluid in the
Se%%@,he%'ﬁ%ghlp the plant further conprises a refinery

terogeneous catalyst for use in a nethod for
converting an organic material into 5 hydrocarbons,
11(501&]5) BbSdrB@is &cEnpe bk anyobf @:I'mb aasiilaneh&krmas praficigeodyery

syﬁte{n f%rthterhgo (:T"lrseg%j co‘ﬁ?%& an5|o /u% it sﬂhgﬁ a@ep%gﬁstv\rﬁgrﬁbrap‘e -filter

erogeneous ca cording to c
(1Bhie tb@fﬁﬁ@lmdjlr@fit'%t Ieast one el ement of group |VB of
the periodic table conpri ses zirconi um and/ or

titanium_ 10 127. A hete en st.,accordi n
1o AR PRI S 3T IS &0 SN A TE LR S npOHEE o7 PEFLASevery
systean fettbaeatmmoiseg p phgsd s¢Bawfortung (pé) foodemar@taml @& ojl{Hpfrom the
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120. An apparatus according to claim 119, wherein the product recovery system further
comprises the second membrane-filter for separating a purified methanol compound (F)

from the second stream (K).

121. An apparatus according to claim 120, wherein the product recovery system further
comprises means for re-circulating the purified methanol compound (F) from the second

stream to the pre-treating unit (1) of the pre-conversion system.

122. A plant comprising the apparatus of claims 103-121, for producing the product of
claims 80-93 by using the method of claims 1-79.

123. A plant according to claim 122, further comprising means for supplying organic

material to the apparatus and means for removal of the products from the apparatus.
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weight, such as up to 2,5 % by weight.

130. A heterogeneous catalyst according to any of claims 125-129, wherein these

elements are on an oxide and/or hydroxide form.

131. A heterogeneous catalyst according to any of claims 125-130, wherein the
heterogeneous catalyst is in the form of suspended particles, tablets, pellets, rings,

cylinders, a honeycomb structure and/or a combination of these.

132. A heterogeneous catalyst according to any of claims 125-131, wherein the
heterogeneous catalyst has a BET surface area of at least 10 m2/g, such as 25 m2/g, and
preferably at least 50 m2/g, such as 100 m2/g, and even more preferably at least 150
m2/g, such as at least 200 m2/g.

133. A heterogeneous catalyst according to any of claims 125-132, wherein the

heterogeneous catalyst further comprises at least one surface area stabilizer selected from
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the group consisting of Si, La, Y or Ce or a combination thereof.

134. A heterogeneous catalyst according to any of claims 125-133, wherein the
heterogeneous catalyst comprises said at least one surface area stabilizer in an effective
amount up to 20 % by weight, such as an effective amount up to 10 % by weight,
preferably said surface area stabilizers in an effective amount up to 7,5 % by weight, such
as surface stabilizers in an effective amount up to 5 % by weight, and more preferably said
surface stabilizers are present in an effective amount from 0,5-5 % by weight, such as 1-3

% by weight.

135. A heterogeneous catalyst according to any of claims 125-134, wherein the
heterogeneous catalyst has a BET surface area of at least 10 m2/g after 1000 hours of
use, such as BET surface area of at least 25 m2/g after 1000 hours of use, and preferably
a BET surface area of at least 50 m2/g after 1000 hours of use, such as a BET surface area
of at 100 m2/g after 1000 hours of use, and even more preferably a BET surface area of at
least 150 m2/g after 1000 hours in use, such as at a BET surface area of least 200 m2/g
after 1000 hours in use.

136. A heterogeneous catalyst according to any of claims 125-135, wherein the

heterogeneous catalyst is produced from red mud.



