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METHOD FOR PRODUCI NG HYDROCARBONS AND
OXYCGEN- CONTAI NIl NG COM POUNDS, FROM BI OVASS Techni cal

wo p@ba4h2 t he i nvention The present invention BENSEADI/G01534
rel ates to biochem cal and chem cal industry, and nore
particularly to a nethod which can be used in
fermenti ng carbohydrate substrates of plant origin for
produci ng Cl-C5 al cohols, and for synthesis of higher

METI—%]%@M ﬁaomwﬁgﬁﬁgjsé@%ﬁ;@igﬁgig? gggmgéﬂﬁéog?ﬂx ING COM-

rocarbons as we ctron of no
POUND e FREOMFIREMSS f r om bi omass. Since and hi gher
al cohol s, ethers, acetals, and hi gher hydrocarbons are
not obtai nable by a direct biochem cal route, it is
Technicabfiskldot thesinvemséinnze t hese using known cheni cal
reacti ons, wherein by-products of fernentation are as

raw materials for said synthesis. Background art
The psent nvagtien eemurly arldtest thérodepyen-anshelamicalindustry, and more

. i . r i
paric GRS o BB 0.l PRERB OB g Mt o
plant exggin] fop pepdysaer Crdiasledhely, ypndefpn byt thesis mf ddghsirregcohols, other
: L C
o g A A 0 80 (08 5530 o ot
fuel corproeends Hivnpbicseasp. bt Camad higher Heolsduratbers, acetals, and
higheﬁlﬁ‘&cﬁ%@%ﬁ@bﬁg &8 UBSbh@ear1d 'b? ato c%]?ecft i GREIELGEA i i epdroposed to

al'cohol. The remaining part of carbohydrates is us
synthesize ¥hagise Using lHywihehenical reaghens.onacrefn by-orobigant Srmentation
are asA3% it &MY R 1L kiHBe&Rr bon dioxide. Wen it comes to

ot her al cohol s or "ot her oxygencont ai ni ng conpounds,

such as ketones or acids [H . Schlegel. Allgeneine
BackgYblih@kirp! 0gi e, 1985], the known biochem cal processes

al l ow conversion of raw materials into the final

products to an even | esser extent. Consi derable part
Obtai®thgldM&HoRS HAUNBH A&y Sth-BorPalBhE cbipbNBaE bR TSRS S8 Hoh Dt carbo-

converted into by-products. The obtaining’ of
hydratppds fparpoiachlpngegndBeel GhemirahfagycloradsialMpscoar, d§67] and

d iwalbtrktOWRaSI PR Jrofdcial @l dhol - HRFE LI | ] -
use 1M kr OEEP% ogi e}n 1&%5] . ll—gv\éverci bi ogaes’ ggﬁaﬁﬂﬁﬁgﬁn%vgﬁced proe

ess for lorbemiaal BrPBICtioRe T witanol GO JerstaseRrrshian Af prolygioiut hal of the
sourcdlBSPTRPSH kit QB QLRI RIPER: MYal RBAISE LA CR3LA]. A% R M ¥ing part of

met hane. Production of hydrocarbons and _ _
carbokgdrgtas-ie Syeion Mgt aimiet Hsvitel dwnetjonshdshisTeprsanipiscind is

convetBd idota@hb O HNRIRS WHE RLATRSS otidrSAcIRREBr other oxygen-
roblematic. At present there is n o Industrial

contaigi:r@g:%'gp (plmdsp ,s.@g]@j Es rgtonasra csidolisGafghlegel. Allgemeine Mikrobi-
ologie OXKE N RN bIRYHERATRI YRS skeSallow conversion of raw materials into

the final products to an even lesser extent. Considerable part of the carbohydrate sub-

strate in these processes is converted into by-products. The obtaining of hydrocarbons
by means of biochemical methods is also well known since long ago [H.G. Schlegel. All-
gemeine Mikrobiologie, 1985]. However, biogas obtained in fermentation of the waste of
livestock farming or in decomposition of biomass by bacteria contains mainly methane.
Production of hydrocarbons and oxygen-containing compounds from synthesis gas,
which in turn originates from biomass, also seems problematic. At present there is no
industrial process for producing hydrocarbons and oxygen-containing compounds us-

ing synthesis gas obtained from biomass. Synthesis gas obtained from coal, petroleum
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I ng synthesis gas obtai ned from bi omass. Synthesis gas
obt ai ned from coal, petrol eunmand natural gas is used

wo paast3pal | y for produci ng oxygen-cont ai ni ng POTRE2NUEN1534
[ Re action of hydrofornylation, Kirk-OQ hner
Encycl opaedia, 3rd edition, y. 19, N Y., 1982]. These
processes are widely used by“"the industry for
produci ng al dehydes, al cohols and many ot her

and n@&yl% € QN §dNAG PES.RY, -
¥£§I s. Met hodsSE%gjr%qgr odu0|dllgé E%; eggcé)r orl?‘én%aéoqnn:?ounds Re

actlorg gfcgnﬁréagloay, &ilq-QEhmper Enkyﬁgqp.aqglm@{ JiSedition, v. 19, N.Y., 1982].
Thesé Iﬁl@dédsfels alrd Widdr, 8064 vy EH@%S&%E‘ bﬁiﬂ%},\é{hé gjg%qyggg alcohols and

cl opaedia, 3rd edition, v.
manyl%’(i\g‘i/%’i‘ygﬁ’atq?ﬁ@m% W%mtgl@@mm@frsymdaésmtegas Methods for
produ@ﬁigahﬁﬁ@célﬂ:féﬂ‘s iRk Q@ 1akis AW 7B s%rdvgii Bnbin L §ed, 1ndustr1a11y

cesses. here are various nethods ftor |nt ensi
[Fish 0

BF%WFP%’ brkQthperdinayklpacdiac Aasitiyn, v. 19, NY 1982]
HoweVd’ﬂr[cQHiifg BEIDOW AR sH o HRHOQE Q'Oﬁ?ﬂe& H%B’?&o?or ; Z Yow ma-

gher speed of fernmenta tion and w der
tenal%%/ﬁ %CEQPFQR?S%?S t he carbohydrates substrates, by u5| ng
continu ous processes of fernentatlon or processes of

cell i.mmobilj zi n%yor by effectiveprocess ing of new

There 258 Variays medheds %n@yfmpg\y}lmf cslon qf Ieﬁwl@ﬂq@lol such as by
introdwicHRh &V tRfestdi enibARGEREmS ] h@heﬁ‘a@{emw 'iol'gqfaa ﬁlgﬂ&?,?ﬁe%ﬁpo? fermenta-

| ation of _the fawmaterial conmpohe

tion aﬁa Bﬂg] Tt 1aRee) ustizatin eldhsssraehishiaisssudstrates, biteséng continu-
ous pﬂ&éi\i&dfbf &Iﬁrﬁleﬁ'@&%h UPpiRedQs 107 kil Eﬂiﬁ?bb‘?lﬁzuﬁ% %3/] f%%{lve process-

f C{Teg the fernmentor vol unme
ing o Qﬁ‘éfc"i‘r’f e ’6%’8&1 bPep oF Ak mategal, @awui@gdwd@pmagmuhs:r@m of the

raw mhtdri8s affl RtpaNsiABAtidn 6f ﬁi@} 12w ﬁfé@erygacﬁnﬁngw Th&roductiv-

" f%ﬁﬁr with a yield of ethanol fromthe f
1y o BoRSRRLP é’rP‘f?SFéIF ﬁ%e%?fmﬁtéxogﬁtca@frea@ tp tagﬂsbﬁ/dltneh ©f ethanol

per cubttﬁﬁfe&trl df tHaldiehenSorSd il me He8 LRI Oéncggl% é%%leo% f@rmentatlon
odforeg?]?%ratlon of 'the grain s arc -‘cont ai ni
can Tepch NRto B P ThD TGP ok PRGN PFoL EErmAithn yeRY bzqmsssper hour with

a yieldGH2PRARS, frdQ I8 ferﬂ&té@&&%@h&@ﬁté&dﬁﬁt&ﬁ%%%ﬂf {10 49-50%
hthgranfroma m xtures, mxing wth water, t 1
(the thepreticaliie 1584 Hithg of enzynes, acid, and
saccharification. After cleaning the grain is divided
into the floury kernel and husk. Further processing of

The PRgATE S50lases AiTaethod [erpraperetinn of therweinseteehmsontatng raw ma-

terial fbf @ltbYokREMehtdtHnRYes 4433a @Elt:z@"? / b@ { @?&9 Pl ne BB fudes

) 1%1%.{1 of humdity andtreatedt er m extrusi on
cleani the greqgy r%@%ﬁ%ﬂeﬁ, weEeg “ﬂﬁwflatﬁrytheém@h patracanddding of

enzymas, i £bidyl h BEKIRE atificAbrA MR 1L aYd d
ke 1f or, th t [ culla$ enzynme used. éI'hleg,@ﬂagp# Wdeag‘ﬁtoaéh%%oury
erne firdﬁoceé’ﬁ’t“&()f\ﬁh? Envirhatchighis qasriad et nwtwch streams:

the flowat Eérn%pls&ﬂméa%hﬂ{ wahg t0Bescabeso6 %ﬂs@ 'Har@gfjhfi‘ltm&%ﬁgﬁd
treatec12 t@%m%?%yogxtl%lsll(oﬂ IThle?l gggremmng with water, amylolytic enzymes and
acid are added in an amount providing optimal pH value for the particular enzyme
used. This is followed by saccharification, after which the husk is mixed with water to
21-23% of the mass water content and at least 2% by mass of alkali is added. The ma-
terial is then treated thermally with addition of the acid in an amount providing the op-

timum pH value for the specific enzyme used. Then the cellulolytic enzymes are added
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terial is then treated thermally with addition of the
acid in an anount providing the op tinmum pH val ue for
wo b@sspsei fi c enzyne used. Then the cel |l ul ol yt PCT/SE2004/001534
enzynes are addedand saccharification is carried out.
Thereafter, both streans are3brought t oget her and
directed to the fernentation. There is a known nethod
for producing ethyl alcohol fromgrain raw nmateri al
and s@E’éﬁe&ﬂiﬂ:&ﬁ@ﬁas Caak e
mnng st eps: %%@ﬁbgggﬁ%ﬁgrcleagﬁ%ﬁ&%;%Q%&bugﬁﬁngg%erand
d“ec@ﬁﬁgﬁ@aeq%%ﬂﬁﬁﬂﬁth the liquid fraction, treated
thermally, then the anylolytic enzynes carrying out
the enzymati c hﬁgyoly5|s of starch are added, the nass

There; ig adknavin method Esarredueiagretg sphel front srain exwirsaterial (RU
2127268l &th 2060w d7 PXLE Q&&Ho@% Liifias Eﬂe%llg‘ﬂﬂagﬁé%gﬁ;é N SO ;s

{ e ferrrentatlon terrpera ure.
cleang\sgp

Wels FrHEhef, spixed adth Gredbtuad Arastingl trapiedibermally, then the
amylcdy’@d éﬂéyﬁ[éé &HrBfng BOE tHOLBlmARU dr Iysfshﬁ sgél%h'elrle %ﬁ)ﬁed the

ined is divided into two sfreans,

maSS%?f&ﬁ%Fgc? foPteAetovas saramatic cATpleis asiegetolowedyRocharifica:
tion awAl débhhg doendbrtee tf&%éxﬁaﬁ&}? téﬁ?&%’c&fe the B%n%wort—rrltash is dis-

roce33|§870f t he grain_separated from husk

tilled fo;obfaiyetiyl gloohgh pef Hissidlersi freghEherotalpmownt Rl ke stillery dreg
obtaifdi€is AiigEd SHoaM stAfaln®, ohe ot GHIQU St rsef)&%.téci afib Qb

fernentatlog is directed to each of the fermentors
He

streamgy Rl W R He reradiscise! to e plaeroh themen pseegseinigof the grain

separs@adfdah ensk! &% iths hg&i aéfalli%ﬁn&ﬁh&& 2080k i %ﬂh%er the
erl’rentlll:llg nmedj u rm|n|n% Streamo

otter ety pHEY 157 Kb & Al Re SHArbp! EREepises & AHeqthd fo cach of the

fermefitosh BérenaMtidy thRensSQPa ik gekhisktibR rs’c? ;f:i%e érde@%%?‘é%%s in the

g gpﬁ%t.?;]%advantages of the above
amou ePr® PlotiesiodEmf iof g fssaepting srakna ThE sampinisg stream of
the dlbflllkﬁfrhi)reglfwtaﬂ{@ﬂ/ a3 oEh EpRB&Y B tHehfktulS3wih 1Ak §ePQk$ed husk for

%ﬁ 0|I are by product of ethanol production from
using éjg Shaterial . The yield of C3-C5 al cohols in

the productlon of ethanol by known nmethods is 0.2-0.6%
t han n the produ c tion of a food-grade

Dlsadlé?fﬁﬁﬁ%ﬁ o ec%’oé{F SRR dmsthads fadheie érva aReoiie peeesine fermenta-
tion (1580 ¢/13eh] Hed Qi’l?@ maécsrﬁmm@ﬂ Igatd &b@l‘?&lb %s@ln(gg }ay—

cat.i on. t.echnol 0ogl ¢ nmeans 1.n roc e

Produgt SR LR hem B Raeent By Saarel TG oIt e Geeohols

in theRb@UtMN OF @RAASH hyoRn & nidtRbS SN 2V8. 5% §M8hanol. In the produc-
t|on aimat mnimzing the formation of

tion O%goaldf gPfte sEnol GoeCralR PRI P P A Vawantes peeETtige apd should be

thorOLﬁg-HDf tifoVedsie) rediifich@in bhE pRBiReaME AL Btnibfdefdmeans in the proc-
cess nd using i.s non-expedient due to its | ow

ess of g ahiT %%u%%ﬁnﬂleﬁq?éagtl?%rstaﬁt}r}g fyem 16 rew matssial preparation and

finishipEQEGS €he rectification, aim at minimizing the formation of fusel oil or at its

maximum removal.

Collecting and storing fusel oil for the subsequent qualified processing and using is
non-expedient due to its low yield. Modern methods for utilization of fusel oil propose
either its incineration in a burner in admixture with fuel oil (Klimovski D.I, Smirnov
V.N. “Alcohol Technology, Moscow, 1967) or using fusel oil as a raw material for pro-

ducing isoamyl alcohol by distillation in a rectification unit (Russian patent RU
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either its incineration in a burner in adm xture with

fuel oil (Klinmovski D.1, Smrnov V.N "Alcoho
waewhngizeyy, Moscow, 1967) or using fusel oil BSI/SE2084001534

material for pro ducing isoanyl alcohol by

distillation in a rectificatjon unit (Russian patent

RU2109724, CO7C 31/125, 1996). Recently, the nethods

for producing fuel -grade ethanol from carbohydrates of

2109Pb4arto BY Lm@,a@g@h' aedug, ﬂ{eexﬁétﬂoﬁ@?6ﬁp§%gﬁzg%ny@;eﬁgﬂd% ethanol

di fferent known nethods for using the
from egbRRYHEAt O RIfnt arigaryare geinesi b eraehirmpotanpt. fittere are different

knowAlth&hBds ﬁirh.\/slinéltl@é)Ef:Hdu%@éjotcfgfrgént%.ltigﬁrw!cﬁr@cﬁwg]r%ts%%strates of

fuel or. conponents of notor fuels for inter
plant opighy Sthdleahgl aad. CarGs elipBole £5& motsyIfugl etrshpéments of motor

fuels PO iRteyn ISR IASstR N é%?éin&@'m@lﬁ‘ig Rhse Mﬂyll %lc%bg_% xﬂé_&?ﬂg%&l as a fuel

are us q as an octane-boosting additive for the
compgpents WLlE Sifondftheln sEnEntE ar a8 ystanssheostivg aststitivenionghe fuel, or

as a dhgfRknt HLEhddReaPEANHERL 8 o1t dRed® aiesgjfgkﬂ(lﬂ_%’siegplg@tent
"Hgh octape additive for obtaining autonotive

21 556‘%'39 §%te7 1S RedY} drligpacéae midifvo83 b aiging auforgtivegesoline”,

Russiak@apa i RU en0689o hydi 06 @? bom dgﬁlC&npAs'i‘tl&b 6f h&@&%aﬁ;on dfuel”) .
t he above, ethyl al cohol production wth an increase
yield of C3-C5 alco hols would offer a possibility to

In theMiglRf theabanrg et av@hoPHRHdtRES wifh AR QL LU n%iefar& (|‘,3—Cs alco-
du gdgp% proqgsslng "green” carbohydrate raw naterial.
hols wigtdd ofeh p BpFE P50 f”@‘g‘%‘i thei nangs of srw@s pes of merierfuicknpro-
ducedigpprsesang t‘%l@eﬂ’uééﬂbbﬁy@ﬁaté: aapahyernat ensybst 8@1@ oPiel oil ob-
. (%he nmet hod, of fermentation and is generally .2-0. 6%
taineqin fepmspiptiondgpgrds radhe auakiyy dtydrateedithssratpend the
methdtBy ey el apR dndl 18 PenhBRIHAI 10059, R LBEALRI AN ALRGREPONS

and oxygen-cont ai ni ng conpounds from bi onass or
products originating from bi onass. The process is

Summniady’ éfeshvetitionn several steps and includes al so
bi osynt hesi s of nethane, carbon dioxide, acetal dehyde,
acetone, |ower Cl-C5 al cohols, and glycerine for
We heve @duslbpgl & Rsat meaiRioh Yeftnie@ianscdHom 8/l dxy gen-containing
algﬁgpls,,obtalnlng of synthesis gas, including using _
COmPIHAGTARITAH BT BORTAAUSKS BgnpHpE figer ?Dmm%ﬁS_- Uhs @roeess éelcarried
out inhiedéral 8fehe Rs dwht R dey RIResibSyrAAssis ePReNSaL iQR, Of gfog}ﬁle, acetal-
deh obt ai_ ned aquEydes hydrogenati on of the obtaine
ehy g SR A at STt ieh ok Olsn £Bd gNSsHBF S0t Riivdueimeensatntpted hydro-
carbos@irdined8d adloBB0bbtdiAtng FayHARLRA Y HOCFRAUSne methane and
B S|Qfs,that,,the al dehydes can be used for obt%lnlng
carbor, i S, WS PR SR TG Py dgcriion sedth syatheFisegas, condensa-
tion offhdetygiasd @@feh?fhé@, BRIrbsSAtoAlof tRE oS R hSatRiated aldehydes
acetal s. The al cohol's can al so be converted into

into alephelpsand APRIETERS setiretrdaaledids Stamatygayechydrocarbons. Besides

that, tabtadleh§eed Bab besiset RESHIStatARe bES! wRRHCARMEEL @8N dt QY into es-
%]%Sq¥9es, whi ch are then condensed i nto higher un

ters. The aldehydes can also be used for the synthesis of acetals. The alcohols can also

be converted into ethers. Moreover, C;-Cs alcohols and glycerine obtained in biosynthe-

sis can first be converted into aldehydes, which are then condensed into higher un-

saturated aldehydes, which in turn are hydrogenated into higher saturated alcohols.

The present invention relates to biochemical and chemical industry and can be used in

the methods for fermenting carbohydrate substrates of plant origin for producing Ci-Cs
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saturated al dehydes, which in turn are hydrogenat ed
i nto higher saturated al cohols. The present invention

WO 20080&891 0 bi ocheni cal and chem cal industry BECTSERN/001534
be used in the nmethods for fernmenting carbohydrate
substrates of plant origin fgr produci ng
Cl- Coal cohols, and for synthesis of higher alcohols,
ot her oxygen-cont ai ni ng conmpounds and hydrocarbons as

alcoh@l%' hnd$orf §hthdrgs BF H%HG; bﬂ@h@l@ 9@1%9 5x§7$€"?1| &?H}}Rﬂg @I)l’?lpounds and

from bi omass. Since and hi | gher ~al coh
hydrogaghonsas Wellian fogae mrgdneicar pionstoafeclmompineatnital biomass.

Sincelty; s ddhikBet albbiRihetheRl EQule chlélﬁer PQIQ ?a(}goﬁg are not obtain-
ablem%gthesnze t hese usi ng known chem cal

FAEEs hiAghapigrroutenit improreatdta mtbesize thase veingknown
chemfhBieadyiBhé) Gﬁlh&feﬂlaﬁlepéo%qgé:% Hé%@?l&l@rfaogalg' gé?ﬁe%ls are:

ned in biomass fermentati on and from

) gYTétrL“ﬁéla g2f Predursa fiemairroem dissidemitisingdiindiemasafarinsgtation

dzhﬁad triohl £feyh AHeegbtalde@rinG&th aahtion o@th@mmgmdg Q@ﬁ%nmg dis-
@ égrlo s products and wastes obtai ned

Ffh g, et vt ardioRg i erhebsamel o frome @@rrlolm pmsﬂqu‘t@ And wastes

Ocﬁbtgfrﬁidl’in H6mBEOPHEQA Of RlesQhb St woba
al cohol s groduceg by the |ﬁvent%ge n%th% u3|ng§gﬁPCUon°f

By APrgd ?tH’E’a?fa‘feﬁé’%a i o{%e fernentation stage. The

- a0]-09 a8ohdk prioahitEeby eRie i entilS flBiisd HE Ve@fu'n%eam&g ada bio-
m xture of 3n1no acids extracted fromtheé yeast

N §oal tedfiRrn s sirgcod heFIEBp A inglusiedeucine, isoleucine,

ardIDR| bimh mixfdr¥ G bhliBo RERBUKEH Y #H8 thaventl Y& %Eﬂeogt‘ter
and/ r oni fication of fats. It is proposeg
d??afﬂ%“é?é%g?T%%n?éP dFPHRERTRE hi gher hydrocarbons

- amgrcemy@@we@ 1tRE 1CAMREREShDE anBGHLEY 8 %&ﬁﬁ@éﬂcﬁ{'&f fats. It
aof utili atlon ﬁ%gbﬁe renewabl e raw nateri a

REYORAHE 1P OChe EGFBE rooRBEoe et Ipidbatrbbon and oxygen-

%ﬁ&@hﬂ@éﬁﬂﬁp@fﬁﬂ%ﬁh@fh@s@ reseaed: Qﬁ’uttﬂ%’uoﬁv& Mk Yenewable raw
oposed to use carbon dioxide or a

Feﬁ’ta% lﬁ?luéﬁ? h tRT BRFRRSCA dndiRy Hrsh predudionyr ocesses
- O(ceﬁéld@lﬁ];ﬁﬂe axl dedtbnpidthReadlaRy dernand Rddehydes into
fatty acids. At the stage of al dehydes condensati on
and to increase the yield of the higher hydrocarbons

It is prpoRED PGS tRbUSRIIHAgE 6?& thix@u ! (ﬁ%@iﬂ?&ﬁdﬁ)m&' aﬁﬁ{jofifg‘éﬁ] in the
s, t he urfural tained by h dronS|s of the

Pmcesﬁswgéﬁﬂ@ﬂc‘iﬁ% 95 7 RTINS d%]éltgtf%t@éa@ﬂs At the

stage @ﬂd]&éh}fde@@bh&éh@ﬁﬂnteﬁld flﬁl’h@?@%{%ettﬁ@ ?;ﬁél@bﬂth%fhl h&hﬁﬁ;drocarbons
rS we ose to use al ong fatt acid

we DrGEREE HAe PPUFS o BBELCS RUFSRoR gToHa ofbscie fBytural obtained

by hydlb@%iél’kifh;ﬁé ipentREN¥RbhtARinkNevAGatdm OBt @eNQLod b %tﬁ@rlﬁca’uon
aponi ficat. of, fats and extracted fromthe t
and toolp reapg the yeld af-higher esters we propose to use along vv1th the fatty acids,

obtained from aldehydes, C-Cs fatty acids produced by biosynthesis, as well as the ac-

ids obtained in the saponification of fats and extracted from the tall oil. To increase the

yield of higher esters we also propose to use terpenes at the etherification stage.

To increase the extent of the biomass conversion in the synthesis of hydrocarbons and
oxygen-containing compounds we propose to produce methanol using carbon dioxide

obtained in the enzymatic processing of biomass or a mixture of carbon dioxide and
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yield of higher esters we al so propose to use terpenes
at the etherification stage. To increase the extent of
W@ b@shbisanss conversion in the synthesis of PCT/SE2004/001534
hydr ocar bons and -oxygen- cont ai ni ng conpounds we
propose to produce nethanol ésing car bon di oxi de
obtained in the enzymatic processing of bionass or a
m xture of carbon di oxi de andhydrogen. Met hanol

hydrogbh AviBathrdl 8M LA PRBmU LKA Qid:Sqd get?lggicﬁ%%{e%dtot t%etpquuction of

g guctlon of hi gher hydrocarbons a
highe g?*}/’ B9 Wﬂﬁ@’%@rﬁﬁé@%&@g cenpoigtdsase the extent of

t he bi omass conversion in the synthesis of
) gdrocarbons and oxygen-contai ning conpounds it is
To ingiEagsodis extentpd dhe Ridserssdioavristonin Hienwththesis hehpdrocarbons and
oxygeAWHRtAiG iy QEeSSIMNE; ©fs 9&0@3’6@&? to BESEASInGALAQ0 chagéaf ih the en-
t he said carbon oxide produ c tion can use was
Zyma%erwaﬁlﬂg Of BipmassoResidev earhosckiesiiaghe saidfcarom oxide produc-

tion chh GRERvaddsAbMaH orfinHEaRLYSL, Svd¥d
ul ose- cont alglrrn ﬁgﬁgaw mat’eri al Igll&g?soénu%tmrfh ap(l lignin obtained

in hydsrﬁ?iﬁ’tsl‘?e%fl the @Sgu@ﬁ?rc%@lf%lgéawwﬁ‘m@ér ial wastes of the
production of grain, vegetable oils, wastes of wood
pr.ocessi ng, Including pulp and wood coal, as well as

Produgjon op aYRiPEsis eds RaBIUSS 261 & ethtPralaveshobBthe production of

grain, bilegéﬁé.ﬁlehﬁﬁ Svas’é@sQﬁ”WHoﬁ%ﬁ‘oées%ﬁngg l %ﬁ&ir%é@dﬂ?%%tdh%g&hxgﬁ as well

one, acids, and by-pr oduct’s

as by-Pfy Carngtriesehiging inHe-6s sicebaisdbiosydersis dribginthegs of
glycerﬁib”ﬁ@ét@ﬂ%hy?ﬂ? Cadefdr 0\, T8, &ﬁ’(ﬂh %dtﬁﬁﬂrcf ctdb ddS the chemlcal

gaseous and |1 qui d pro cts obtal ned

is gas:,
proceso%%afg@x Plas @qgﬁwpﬁmmgtqgmdﬁ eTh@ éillopiiogn pan be used
for prédaldin@kynthbsis s Oddsecoy§88Y %@hﬁi decﬁict@@lgta% 1?15b18 ass pyroly-

f ed I n the proceSS|Q% sai d Fro ucts.
sis, ubﬁ%%%]o Sepenbngserleph Bun tak Pheussh o rYéaetBEﬂetm]@, ﬁhdé’fﬂsmﬁeob—

tainedriBttherbéda@daht st delktd er mentation, or from various
types of biomass, and hydrogen, obtalned fromwater by

known net hods, for the production of synthesis gas. It

It is alss ppoRREad use cHESSHAYE 8Biadn4RBy @Piéjﬁlf\'f@ﬁgvcb}ﬁett from the stage
i nventive method, for obtalnlng hy dr ocarbons an

of fernbgg;@gﬂn,ccg FORTRRGUE SrRSSUH ddomBgse, w@dmsgﬂaregenno@p@@hd from water
by kndved hethedy] roytemiads:hased A4y drof ornyl ation.

course, the inventive nethod for produci ng
hydr ocar bons and oxygen-cont ai ni ng conmpounds from

It is propOSRS o Ve HirAHLGE %a@bf&id@a'lﬂf}&h%rlﬁwrﬁivg qﬁét?loalfblomammg hy-

ESI ng;(lsoms source co ounds non - ogic orig
drocarpgps and pyygen- F?Pftaméng FoRperngn b@fthgfmhvés’l‘rgpg&smatrmgand by

methotlé bBs&BbR O dereptheatiot ai ned in bi osynthesis can be
used hydrogen originat ing frompetroleum natural gas

or coal. However the greatest effect is achieved when
Of course, the inventive method for producing hydrocarbons and oxygen-containing

compounds from biomass or products originating from biomass allows using some
source compounds of non-biologic origin. For example, in the production of synthesis
gas along with carbon dioxide obtained in biosynthesis can be used hydrogen originat-
ing from petroleum, natural gas or coal. However the greatest effect is achieved when
the source compounds are substances originating from renewable raw material. This is

a possibility to obtain products needed for vital activities of humans from the raw mate-



t he source conmpounds are substances originating from
renewable raw material. This is a possibility to
W bioaios3pr oduct s needed for vital activities oOPCTISEZNE001534
fromthe raw mate7 rials currently not used to a ful
extent, but continuously repzoduced by nature in con
trast to petroleum gas and coal, the reserves of
whi ch decrease continuously. The present i nvention
rials Mritnt®f n €2
PR el d of o3 bt pdn At SRRl FIl repioBe B FfRGe n con
trast i RFPle e 875 GR¢ldoal éhe ipstveatal svifich demreaté oo tirfiously.
utilize the protein-containing waste of the al coho
production; To produce hi gher oxygen-contai ni ng
Thepﬁ?ﬁ?&&&?ﬁ&ﬁ§£§@éEﬁ@ﬁWE%yﬁeﬁbﬂ@@w@annbhgmhydrocarbons

- Ineludeng &B%ﬁ&d@@ar@b aﬁ&%di@re carbon atoms in the
mol ecul e, from bi omass and usSi the raw materi al

- o HIFERFedpCIsPEeiiempeed ohear ol ateTenltdtes Eeriment diton;

- SPb dmﬁé@%ﬂo@an%h?ﬁﬂlrfg @éétg Sf ol 2 ﬁgl r#dr%ductlon
bi osynt hesi's of | ower alcohols, aC|

- h%PB?S]é]rCB6H%hergq?‘5>’€@?‘lcﬁleteéiﬁt1§|11de0qamb@a9p@tmd fonatxygen-obntaining
fRfcrocdohyr Alenrih akned Hayi e %{1& %#,O?fe% ﬁ&e%’toms in the mole-

10 pent osane-cont ai ni ng raw nater|
oBtGi i Ripmese spdsing the et mélamﬁi |0f3t€gac¢1 by béwhemical meth-
e@asracted fromtall oil, resin and gases obtained in
sis of wood; To increase the rate of direct

rol.
- U9 Riis Pommeorie P&%@éloﬂdiar‘@%lhtime@hiﬁmﬁdghémmsm of lower
m&cﬂaolé)tdl@dls Xy 919Hrdé@f\5cﬁisn ere aé%%f%&%on of fats;

%é ocarbons for motor fu production
Fi3g ?JeQP tawsdringuidsplysis Olf H@e Pﬂw’féﬁiﬂl‘l@)ﬂoﬂﬁaeﬂngvewtma@nal fatty

15 neidiosbtbaied @I tBSAhEQY Bf s %?d’ &Qf%aél?cf. ék’tﬁé%té&?%%étaﬂ oil,

allows o increase the Yyiel
&5 g%)seeebtemed/&%pmlﬁﬁ ofiweetiol with a

- SlolctcaREAHE rhiRCIredeet il nSHaRbhhSs -
ati onrof car bohydrlat ensubst r atsegﬂt gﬂﬁ%’lﬁ ?ﬁ(hlg]ﬁer alco

fe

ﬂﬂﬁ% 9 era%}’@ﬁﬁrqoei?éal%cwqm 2P Hlﬁlqifémdy@mbgm for motor

trhel woaababn FmTBMnAdsON it is necessary to add to the

car bohydrate substrate the sources of m neral

nutrition, i.e. nitrogen-containing and
Deta1l§hQ&@BﬂlpUﬁﬁprﬂié’]imlﬁﬁjﬂs These additives are

necessary el ements of the yeast nutrition and take

part in the build-up of the biomass' cells growing in

The int&&ieAHESRObr FQHBRRABH Mearbohydrate substrates allows to increase
the yield of C3-Cs alcohols to a level of 0.65-3.1% of ethyl alcohol with a simultaneous

W

20

25  increase of the specific speed of fermentation of carbohydrate substrates to 4.0 1/kg*h.

This is accomplished as follows.

While carrying out the alcohol fermentation it is necessary to add to the carbohydrate
substrate the sources of mineral nutrition, i.e. nitrogen-containing and phosphorus-
30 containing salts. These additives are necessary elements of the yeast nutrition and take

part in the build-up of the biomass’ cells growing in the course of fermentation.

Conventionally, the concentration of nitrogen in the substrate is from 50 to 600 mg/1

and depends on concentration of carbohydrates. In the prior art, mineral salts such as
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Conventional ly, the concentration of nitrogen in the
substrate is from50 to 600 ng/1 and depends on
w@onsesBssat i on of carbohydrates. In the prior BECT/SE2004/001534
m neral salts such as8 ammoni um sul phate, ammophos, or
urea are used as the nitrog e nutrition of the yeast
for carrying out the al cohol®fernentation. The present
i nventors have found that the yeast assinilates
ammdHithP98Phefe, Al
m ner al IE}s al t gﬁl rfvixﬁllolg% ggtu fé?%n&%gggep% Tgi d‘gg%ggn ?flfélﬁ]iltlo? of the
yeast {orecarging oufifiqpleohelfermeatigaed of the al cohol
fernentation. The inventive nmethod for fernentation of
car bohydrate substrates of plant originis
The ppesgpattvertore dava found thatdhanrass assinditatbe néfrogsn of amino acids
fasteri theh Qﬂﬁ‘bﬁ&l &f m¥drbN&alt O Rvkﬁcmége%ﬁlés @?c?&&& rﬂ‘ffl e yeast
en- cont al ni ng ¢onmponent for th preparation
Cultu’{et?éldg oﬁﬂ?ﬁ‘flé’f thaglssheldeenemfatipnanmount providing a
content of the amno nitrogen in the substrate of
120-420 ng/ 1. The nethod is further characterized by
The 1%"68&%‘?48?#?0‘? frereentaban of cerehpdraso Rybstaets ofplartierigin is

chara8tébistd 8t ehatthB 2nisbeeidd 1@u§1ﬂ§ el@ol%{lcﬁ’llecd}%hme, ixture thereof
fernmentation of up to 4. kg/ hour and el'd” of
is useésﬂsc%n&%ﬁoq%lt@lﬁl%a&ﬁrﬁmﬁmé@r med?ﬁega%%ntqf tBe coglphydrate

substﬁitBYﬂl adl ok et perﬁl&é‘éQ@HﬂéﬁE 3k %163.&&1313{6' ﬁttﬁ)gléﬁqg ths fsgﬁgttrate of

e_nhol asses, acid or enzymatic hydrolysate

12043 30 - Conisthehés %ﬁrﬂteaqhar%%@%eérhymhmupnbﬁwmentatlon of the
carbolfdretdsadfShe Eﬁ@sﬁtbﬁ@@% aY§Retfic s%@é@'oﬁ&l@oh@l feRfentation of up to 4.0

fernmen atl n of nol asses' carboh ¥ drates, 1s con

1/ ke/hals eld gf s &it?%?oé%?é%mc%‘h?@%mép §omp065kashad % of ethyl

alcoholi The w@mh @it BULERSLPIREAS BeO orCoRdENS
ated&ﬂégautol ysis at 45- 558 Jﬂrlngqgié%ggpgﬁggorﬁqﬁ?nauc

e
hydro{é(ﬁ?%?u TSRS o tHAMRerre SRRl e Srterelsof
3000- 8000 ng/ 1 containing the am no acids valine,

eucl ne an i.,sol eucine i s used as a nltrogen nutrition
The ﬂg%@cysa?fop tafeq antie fesneniativnrmtithy malessear ¢sshylkydretes, is con-

dense& l‘d@ atdritlsebstablec REALRH o BDRIBNGSsh el whR &y HES Hﬁhh? fi¥e process of
ﬂghggéer extractlon of al cohol, obtained in

Conde%%t FSALSE 035 ERTabYRS abh-RORT K pIzaRt-4idiaars aTlse glatained

autolyb@te&@ﬂﬂl@' ensed nﬁ@o%e;ﬁé%t@ﬁ@&t@m8mﬁfgﬂ c&fltaﬁuillg e amu]go acids

ol | owed either enzymati c hydrol ysis of proleins
Vahnet ]ﬁBCIcH’FsﬂIM isgielicimedy Used @s grnifiogem sl trtion seprqsHes thareast for

fermen @RIl b8hRIra80s Bktfatsi Ng proteol ytic en zymatic
preparati ons, such as proteases, including

exopepti dases: ami nopepti deam noaci de hydrol ases,

Suspeﬁdé@@%yﬁﬁﬁbééj@f‘tﬁ@d‘ﬁﬁférﬁg d@[ﬁaﬂgﬂé&?gﬁ%ﬁd alcohol, obtained in the

ferme Q’BP‘IE& 54 d%? |08@F?3%a%§%ég£r¥laan%§/0% Pé cA

g;@?@qe@sﬁoga @fy substance
conterRl@Eei a8, Rilowed either by enzymatic hydrolysis of proteins of the distillery
dreg free of alcohol at pH=2-pH=8 and a temperature of 30-60°C using proteolytic en-
zymatic preparations, such as proteases, including exopeptidases: aminopeptide-
aminoacide hydrolases, carboxypeptide-aminoacidohydrolases; and endopeptidases:
dipeptidhydrolases and peptide-peptidehydrolases, or by acid hydrolysis of proteins of
the distillery dreg free of alcohol at 40-90°C using 0.2-0.5% sulphuric or hydrochloric

acid. The amino-acid hydrolysate obtained containing amino-acids valine, leucine and
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the distillery dreg free of al cohol at 40-90 C using
0. 2-0. 5% sul phuric or hydrochloric acid. The
w@pioso4@ei d hydr ol ysat e obtai ned cont ai ni ng anPCDSEDHE 1534
val i ne, | eucine andi sol eucine with am no nitrogen
content of 2000-6000 ng/1 cqg then be used as nitro
gen nutrition of the yeast ifh the fernentation of
car bohydrate substrates. Alternatively, conbined acid

isoledtyely @itMSﬁn&in@fni@rbgerP géﬁt\éhpéﬁmg%@ &ﬁ@’l Bgﬁ QL?]’IH[%% g,{siea | as nitro-

and of the m croorgani sns’ biomass in'the ra
gen nugfion gersapt Brihsseppen@tion rdgarkoddbase sabstratesout .

The obt ai ned hydrol ysate contai ni ng 3-20% of

car bohydr at es and 50- 600 ng/l of amino nitrogen is
Alternpdivglys 5rmpHiedAcd hpfralysisehthe sednlose-coataiomaliplane saterial and of
the mWbEFgnd Ak b8 aSTameesti81or EARIHEST] ﬁll)ﬁ'{] s 8688 1-3bbe can be

.extraction of alcohol, can be used for the aerobic

carried qut; {ag pPhiringd hydrolisata contpiming 8 X0 e of gadohyilsates and 50-600

mg/1 60RAeRSEEdgen 3 A58 RRRNS LANES] £PRERRN S of%g}ﬁ%ﬁﬁgte_f,he

ti
treated by autolysis at 45-55C during 24-4
obt ai ned aut ol ysate containing the am no aci ds vali ne,

Water @1abR&udBEthricEO bEHL MiBtilk a8, ARl RY8 Ricohol, can be used
concentration of 3000 -8000 ng/ is used as nitrogén

for th geraeG GHtigRtehe! frsatpst: ihe nbtaaedirroats opndsinsed to a dry sub-
stanc€ asiieRy 6f 811095 Lh§ iF k&S by ANGIA BP48%dcantaly ]5,@14%. Bdurs. The

b .éé¥%¥eg§t, containing the amno acids valine,” l'eucine,

Ot A S EPRGREAIR T Salf ccatp et 2 Dvalien i uginorr @ iolfcine with an

amin@fitPsgeRi dobegeRatish bheoCRE00DYHE ALy SIS A e dthiRBh of the
ch autol ysate has been talned In

120 to 420 np/ 1, which

yeast ng“%fgfiasﬁl@ﬁeal Hficgehehyrlrate sipstrpiasst wit h
pent ose-containing distillery dreg, after extraction
of alﬁghoi, can he used as nitrogen nutrition in the

The aping.acifligydolgsate of banyeasit eoriaining Hiceamino acids valine, leucine, and

isoleubleRtinser &5t~ PiREifE Sldonk&@ltor dh8He ndrb&ihn i?lxﬁfeaé‘aﬁ"b&%ldrate
ohol ., can be used for the aero bi¢c cultivatio

of a
substigyie Pt okl to 2 mefl.avhich apsalysate hasdirearmidained ia the perobic
cultivﬁ:iﬁiﬁbﬁﬂh@@eﬁ@tmi/ﬁﬁtpeﬁfos'é=c&?%n%ﬁﬁ%gll%t&cwr Q{"ﬂfdscgi%n of alco-

ensation and, treated by autolysis at 45-

t he con
hol, cqfy b H@e‘g&§ RETORST RULTIFR 1 s FyZaendineneiccasbeladrets, substrates.

Pento$0fdratbiting dx06ry $RE0AY dxtPdctRA JTRIHHL! A& Mbe hSedBEUhe aero-
. s nitr %ﬁn nutrition of the yeast in the fernentation
bic cuffivaigniob Ty drastethe aRteingt gsastas cendenqeddeta @iy Bibstance content

of 5- 10%p agBéd) &itANtata a0 findthe %bﬁ&enéa@i%n@ﬂcﬂ!ré‘%&%yoéutb is at 45-
east the acid or enzymatic hydrol ysates of

. ratein, L ol
55°C quirsR 6t R EP: THeaBIatsate Srys Hhlaiies EoBERmAP000-8000 mg/1 of
aminoMitrio@@es Midkd iak m@Roidh A&t Rl SRR ONnOhetfBenentation of carbo-
caagph drate substrates. Formation of C3-C5 al cohols
hydratesubsitales t of active functioning of the process of
deami nation of amno acids in the yeast cells with

fgrnation of free anmmoni a. W have
After extraction of asparagine and ammonium salts, the autolysate of the yeast protein,

the acid or enzymatic hydrolysates of the protein of the distillery dreg are used as ni-

trogen nutrition in the fermentation of the carbohydrate substrates.

Formation of Cs-Cs alcohols is a result of active functioning of the process of de-
amination of amino acids in the yeast cells with formation of free ammonia. We have

demonstrated that formation of C3-Cs alcohols in the process of alcohol fermentation is
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denonstrated that formation of C3-C5 alcohols in the

process of al cohol fernentation isl0 determ ned by
w@z®snoadsar i on of nitrogen fromthe am no aci dSPUESE2004/001534

| euci ne, and isol eucine by the growing cells. The

yield of C3-C5 al cohols reagBed 3. % of ethanol when

pure valine, isoleucine, | euci ne were the sole

source of nitrogen nutrition of the yeast in the

determieNby M@sﬁrﬁl&ﬁ@ﬁ%@hﬁ@&eﬁrﬁ)&rﬁ%ﬁe a&ﬂeﬁﬁs QB vl TR TN iso-

fornatlon of C3-C5 al cohols in I nventi veé process$
leucings by theooming peHsn The vishd 6F EenCs ddcdrolpieaghed 6f1% vé ethmnol when

pure CHIHYG, atetine %Qd(l%\t,léiﬁg e CRNGELE 'sQﬁ?ceogé" r%%%?&? bytrhtlon of the

fernentatlon pH 4 5.5; tenperature 2
yeast fa ghe FHEREE Fﬁﬁfnea?@%wa@cm Mreeetss theamexighum formation of C3-Cs

alcoh@l%ﬁﬁr’cﬁg hrﬂ%n@ﬂg AHEERE bpmcbﬁﬂsferrhéht%ﬁg{ltdcga Iteg ttg)%—%“ﬂ) Pthe me-
aci ds val |ne PeUC|ne |SO|eUC|ne B %

dium pgd 350k aﬁanéerctsoraile%%P%alc@qiéﬁrramtﬁ@oamfﬂé 5d5.5n ¢¢mperature
28-34eghi bit the process of 3- 5 alcohols formation. The

i nhibition constant for the system | eucine - anmoni um

sul phate is 750 ng/1, |eucine - asparagine 730 ng/1,

It has\tehTBund ABRAFREENR 638 @ﬂ"o%traﬁéy‘@'ré %Q}e%gn@gthg armpniu ions, in
ddtau&ok sate of the east was used X1 mum 'y P%II?
additign tg the apipe peids gginedeycine zaqdﬁ%ie@t%mlbltarﬁdrmteqn of Ca-Cs

alcohdll eOﬂ{Errt@m@@léil:ldg & BbinhyStE ghey ﬁﬁntc@ssof)f & @5 glc%h'o %f Stion. The
, the maxi mumyield TS

ai ns wer
mhlbl&a% Cﬁné@né?@o fSYé‘Eeﬁhmmnerh@nrr@nawwlyhaw Vﬁ@lmgﬁf leucine -

aspar&@n€y 38l B8N0V Slind\gdp 48 EiAG 6tSbem§f31aSt aut ol ysate or
distillery dreg protein hydrolysate, is a result of

the presence of asparagi ne. Wastes of the production

When@frm@bfb)éld ah ke sml@;@aétbwaé/qg@& eché Lﬂl@a%&ﬁl%ﬁﬁzle@& 6f Ca-Cs alco-
ss . of ghe al cohol east is incre
hols rﬁ%ﬁ?\nﬁgl trel prd cdarnds al?%wﬁl@mta@ |a€Hn0 ek RiokeRthatsirelysate of the
distillety gralires we@ame@ ﬂ%ﬁ&ﬁﬁﬁﬁl Rkidt JT%S@P&RBH&@ ’Wa"%l'@ 65%‘8% of
than&'EFose sugar , anic aC|ds hexose and et hanol
e e Ao‘w

qaglatv PECH & ok MpsRanting she peast @utolysate or

distill@y eired besteindhRIrkFRueR, ek PedSt &pﬂhelﬂr%émcc@tdf A8pRfa gﬁ?é
wast es for produci ng baking yeast, fod der prot I n and
am no acid products. Biomass of the al cohol yeast or

Wasteb bﬁth/fﬁ?ﬁidu@ﬂbﬁloﬁ ethyl BIRBLPRLS (%thycﬁ'ta.fé)éhﬁ'%fi’tgs are: biomass of

ernent | e organlc conmponent s of strate can

n
the alqphdy Teapts B 1°5‘b‘t3 ARFTCRRPaRIHRS Heg OBy Rifsvmeniationdsonf

fermerdta bl StﬂuEle oNe#is ebapbReMWrehd sWBSt-Ste0kuth Qs g) EYdse sugar, or-
prodgc tion can be also used for obtaining

ganic %ﬂgﬁ FOPE &R By ikaAlAeHER b donosolabie\nrateie C@mpaéﬁl@lts of grain, etc.
hydrol ysis of protein. 11

There are known methods for utilisation of said wastes for producing baking yeast, fod-

der protein and amino acid products.

Biomass of the alcohol yeast or the yeast obtained in aerobic cultivation using non-
fermentable organic components of the substrate can be used for obtaining amino acids
by known methods of autolysis. Non-soluble protein waste of the ethyl alcohol produc-
tion can be also used for obtaining amino acids by known methods of enzymatic or acid

hydrolysis of protein.
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Extracti on of ammoni a and asparagi ne fromthe am no

acid m xture by known nethods of ion exchange can be
waos@d/os39nrder to increase the yield of C3-C5 pATSERDDE001534

in ternms of ethanol, when using yeast autolysate or

hydr ol ysate, and acid or enﬁmati c hydrolysate of the

distillery dreg as nitrogen nutrition of the yeast in

the process of carbohydrate substrates fernentation.

Extraa_ﬂikﬁﬁ. bpélﬁkn&ﬁﬁtaﬁatasggra%n&r&lnctﬂ@% b'ﬁ%ﬁc?ﬁﬁ%t%re %g'ﬁnown methods

8-2.1%to 2.2 5% of et hanol en yeast aut
of 1onfelxgléa_r&§e HhbBhschiniowmispie ipreass, theryisid @é Cs%@SCBZIO(bl}&ﬁatreterms of

ethanal) &Rl wsifk y@%&{ﬁbl‘ygaﬂ%y& rf@"ﬂ/ﬁ%e@ce ofnd 0&igdi;S néyﬁ%rt% hydrolysate
Oftheé{lﬁg ote| nis used as nitrogen nutrition in

dgte _uPHEIEFaatELtienIeS thavesstie the pretesonf carbbhgdrate
substRitedfteticamat®fn. et hanol . I n the processes of acetone and
gl ycerine biosynthesis it is proposed to use a nethod
simlar to that used according to the invention in the

The tcﬁzhl&SoﬂﬂéM@ of arbhaR %C&Qsésrfr&hq}e@@ i‘%eco)ﬂ 8l %j9§d‘/o of ethanol
C3-C5 alcohols, that is to use at the stag

when yeaf ory ol ste Tetapfammenisrashrsnaregings ax yeast hydrolysate and acid
or enz@hiah@%@l@@&t@' dTitRE dRMPRNERE ﬂrb@n@f@ %Qecﬁgé Hﬁrég%ﬂ%tﬂ%‘tlon in

eyci val ine or m xtures of
the PrPﬂeasL?g ﬁﬂ?%ﬁé{ég%tee%abﬁ‘aéf@cfem@?ﬁaﬁﬁ@ in she presuatiost if|etieanyol.
dreg protein. To increase the extent of biomass
In theSOVer Si g)g |n t he s%nt hesi s of hydrocarbons and
0 e RYGeIRes RSt Fierrft grrperifiBiosyn l'éfsﬁrlépéﬁdpqaﬁdu@euﬁeoa method

31m11afob hage vreosatRbRBsE o AhstihhdBioh  8He 1 EE gettlllé)r?ol to in-
al.cohol] , cont ai nj n%é:xcess am no acl uce

creasettlliug %E}ﬁoqf)p%Pg agzlohﬂ d Ligite USE atiewoagn tp oMrbplayrrate substrate
prepar&h@!:ﬂ gk ben@RigehRd tMALRY cc@ﬂﬁ@i{é?ﬁeth%oﬁ}ﬁiﬁd %&as Li%;,lgge isoleucine,

A nmet hane- produci ng. bacteria.” To increase t
v me@f st Sootadiacidss iptlBgeeidoss cpiraetessic gllwti@r yewst or distillery

dreg podik@mi.ned in the biosynthesis and fromthe
saponification of fats, into n-propanol. To increase
the yield of higher alcohols it is proposede to use

To increegetiabdbLtean of Bidkimk cbatEsion 1ﬁngts!yﬁfhets% &{ WRELERBons and 0Xy-
8? .ai ned as a(;esult of biosynthesis in the “processing
gen-copfaigiie COnpAIHE 1§ REWOREH Eparpior pycthnae @g@aathm diptilery

dreg, atﬁﬂ‘e@ @Qﬁ&c@én By QIC@H@I” 8bh@thiRk kiR s HhBIRi R pYneed | F{]ﬁqe autoly-
Ie and/or_ animal fats into a m]§<ture

sis or by Cg'P EéfﬁaFt Mftlypies shauld besibéaingd vodgn anherghbe conditions

us1ngzﬁ¢d{ai&apkam&1r£ga&d@&1@erfor med in the presence of
copperchrom um zinc-chrom um nickel-chrom um

catal ysts at 300100C and a pressure of 10-30 MPa by

To 1ncﬂ&ﬁd<§ ageyickbéfad Ned afcbRbls bt RIFSSosciMoSpBbOGES LB Bbtained in
the blosynt(flegfasreuc? g‘or?‘lu%hel sg]ﬁomﬁcatlon of fats, into n-propanol. To increase the
yield of higher alcohols it is proposede to use vegetable and animal fats in addition to
glycerine obtained as a result of biosynthesis in the processing of said glycerine into n-
propanol by hydrogenation. The process of hydrogenation of the mixture of glycerine
and vegetable and/or animal fats into a mixture of n-propyl alcohol, higher Cg-Cyp al-
cohols and Cs and higher hydrocarbons can be performed in the presence of copper-
chromium, zinc-chromium, nickel-chromium catalysts at 300+100°C and a pressure of

10-30 MPa by hydrogen obtained from biomass. This process can be also carried out in
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the presence of catal ysts conprising precious netals,
such as Pt, Pd, Re, Ru, Rh at 20050C and a pressure of
wWG208/0MB2 It is proposed to condensate Cl-C5 pET/SERDDE001534
produced by the inventive nethod into higher alcohols,
esters and acids. The condegiation can be carried out
at a tenpera ture of 100-40G-<C and a pressure of
0.1-10 MPa in the presence of alcoholates of al kal
{
the p@gﬁéaezgfc{%%\? gtr%s(%oor}g11Jl % Eléecé nt g{salgg 0 %gr gS’n%u Rh at
200+5{WE %@é’ﬁes%’éﬁpéﬁrﬂ%ylpéonpounds it is pr oposed to use
carbon di oxi de, obtained in the enzy matic processing
of biomass or a mi xture of carbon di oxi de and
It is PEORASEG R Condensite Fu-Gs dlennobepteaiierd bytthe $7médrﬂn’e method into
hlghef*J aRPASRIeStRrIISEq I&Xfélr 04 QI ! teﬁx’sﬁﬁgn E\ﬂ'ﬂebé aTtig a}lg 8E%It§mpera‘

romthe water obtalne e processing o
ture 06 BPQu HRCi anbr psgastine of 8.1-1aMEe indheversinea of afcohelates of alkali
metal§ 3F Ch@§H Oty nNeans of known nethods. Synthesis of

nmet hanol using the raw materials originating from

bi omass can be carried out at a tenperature of 350-
T &5@5 Ghielextdif @ o -

0ndEB Rl GIASERGE AR €1 SELShr Blyhafions anc o
gen- C?IHQHEF%§@W@@u®daafosmmmed(t¢rus9cprbqvedi¢m obbtia¢chidthe enzy-
matlc;\:eréBs§§1r hicthaxd 91ea'n§1xhﬁg b EbfiR (ﬁgmtdg a%llaehﬁfrgge%s ¥6° produc-
pro ction of er hydrocar ons

ing methagah ] Tc’érﬁla? ﬁrwS%%‘waﬁ Hydrogen |0htqaea@ éonhbicexassrendyfor from
the Wzi?clsp Bﬁﬁn&PﬂlVﬁrfeslbI%@eés'ﬂné Qfealééﬂbtlg 8§fa§né%{ 11'11%%@%%% Q%nalater con-

QXy gen-cont ai ni ng” conpounds propose

VerSIOEaﬁaB&?? FATHIRF PE BrytraeaTEof @Wﬂmﬂmﬁmﬂmm@mﬂmf using
the raki @ERS 1S Qflgﬁraﬁﬁgcﬂfd}ﬂ bERh Q2% A€ BAS) H85 act%g%c?@a’rture of 350-

di oxi de af oresai Ero uction can use gaseous p

450°Cap e dResacp P St Qarratalustng akeopres s 6, MParhd a tempera-

ture OSQQ(D-@S‘@@@ i€ tRé pedsahBe Bf @HE0A®! 'Alﬁfhd(dfﬂ% I%ﬁfa%%? bB&kined from
ghin obtained in the hy droly

carbor, EFQX&FFG‘O@éhEB HECHY thawraeasaes for prcmhmcsncm ofcigkerchayrrbearbons

and oBgkhiRdtQHingd Ebrh & trial gas generators with
boi l'ing or pseudo-liquefied |ayer of solid particles

or in gas generators of other types. The source gas is

To incPed¥e XhélbLtet of Bfo%@ibs@oﬁ%ér@%naiﬂq:hg%ﬂg{k Qieh};cﬁggér'bggs and oxy-
tenperature i s_1000-150 ee the process 0O

gen-couipifiie SATBRP RIS dTeRIS IO o 6 Coibamgokist Gteinat i the enzymatic
procesRirRSSHiOmésS ¥R ;%d&‘éh@%@ﬂ 8840 %@él@&d %ES@dﬂ%&%@ E&%resald

l.ogic raw material is subsequentl m xe
pr Odu?}b%?%HS? s%%%smégctar@ébmmwsmr hAlydisdgeh diig aflon@,dllgmn turf,

solid wds@dTbtt @%ﬂ‘@%&f{u&ﬁhmoé&p%@é@ﬁgt Mll&lﬂ%b%&@l%h%n the hy-

obt ai ned in
drolysis of cellulose-containing raw material. This process can be carried out in indus-

trial gas generators with boiling or pseudo-liquefied layer of solid particles or in gas
generators of other types. The source gas is a mixture of carbon dioxide and oxXygen.
The reaction temperature is 1000-1500°C. If needed the process of carbon dioxide pro-
duction can be carried out at a pressure 2-6 MPa. Carbon oxide obtained from the bio-

logic raw material is subsequently mixed with hydrogen obtained from biomass and Jor

. with hydrogen obtained from the water obtained in dehydration of alcohols obtained in

biosynthesis or from the water obtained in condensation of aldehydes obtained from

said alcohols. Conversion of the water is carried out by known methods. This gas mix-
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bi osynthesis or fromthe water obtained in

condensati on of al dehydes obtained from said al cohol s.
w@eovsessdon of the water is carried out by KnoREIT/SE2004/001534

nmet hods. This gas m x13 ture is then used for

synt hesi s of hydrocarbons, igcluding hi gher al cohol s,

and ot her oxygen-cont ai ni ng -tonpounds. For the

oxi dation of alcohols into aldehydes it is proposed to

ture 1§' $i€erCASROMRr @!yﬁ%ﬂe@ Xt ﬁr@%@bi}l‘é‘sotﬁ%iﬁga ﬁlglc"‘lfir a_}%:ogg s, and other

|os¥nthe3|s S'Ts
OXygeea%Oﬂeéalrt&ﬁona@owd%nper ature of 450-650 and a pressure
of 0.05 MPa in the presence of a sil ver catalyst In

contrast to the known processes the steam gaseous
For the; axidationggt aiqehods inte sidghydani ie areaseditoxisdeahieat dibxtde ob-

tamecﬂ-ﬁpth%qgogédssof FisSeledid. %&E&n&% bEALLIRSs ngi!%eal{:{ﬁhgy(ﬂes is carried

is mxture givés a POSSI |ty to use
out afo%%%ﬁ?%ﬁ”@@%éﬁ 0% Qﬁ@(‘ﬁ pressufe oky.§8rMBadn tlag bossence of a sil-

ver ca@él?é‘t' @Alz% R QA& 1O tﬁ@f{ﬁéfwﬁ f %scﬁﬂed&@&?zhéas%ogs mixture of

des, ob tained from ]| owe
Ci- CS %a%nd fRTPRE dipRge hepisditamSR2@°Coisdirdcted & fherdxidation. The

use ofﬁh@ﬁ&&dré BivBy drRIsnals té’ ﬂ%@tchf tﬁte cfﬂtg) hé()ﬁr%%n QLA N&T e of

in croton condensati on” of
OXygeR 3114 SRl Riogided AYg BrPrepe qumy @mt tlse edretsiebEon af didehydes, ob-

tained?drs@ 16WeALIbROIE Owithda eSS H tﬁptaﬂ& erl‘l QR @e% 'I’pﬁ further
of furfural with | ower Cl-C5 y hydr o

propogt to hyogsnsite HnsHay §te&1n%ﬂeh3’d§9 q%n@@em Cnﬁpalcnederﬁsamn of al-

dehydt$), ewl\ﬁ@h Qire OBtah&eth bR Bt lo%r of @ ﬁ&?‘?&lg iSo unsaturated
condensati on of al dehydes. Conversion o

aldehydies, PRIFMSG NAPrRRB IRt HoaRr alrsith doweaCi-6a aisiehydes, by hydro-
gen oRbEheBYARS bidthasd atd Yoras/ }%§ir8‘§e19519099§e%1 dt‘r&n%% v?a?tglb 80tained in

e obtained in bidsynthesis
Ofﬂdat%%@a%o ¥ At B Fondepsatipl of Fleblos Ganupnsian obhe water is carried
out bytlenpe ataieipf 50-250 C and a pressure of 0.05-0.5 MPa

in the presence of a manganese acetate cata lyst. In
contrast to the known nethods the steam gas m xture of

For ox&ladphydiesdaides aitaanttiaedsdpe Bﬁﬁ%@g td aségaﬂb'%gl &oﬁuﬁe obtamed in

lied to the oxidation. l[ization of said m xtur
blosmébg'g% it Bt fldehydes 1E}§<éf%¢6’r agigheisoseireiad oo a@)@ytgmpemture of
50- 25@967&1%(1 HReQfure%y 085-83eanh he Bi*é%)élgg@ of & gﬁ%ufanﬁse acetate cata-

therification of the fatty acids obtalne
lyst. I”r ﬁ%tﬁ%%txﬁé the kRewmeethedp dae stegmuges mixtuxe of eldehy@is @5l carbon

dioxid@heaalts spr pstiveed Myl +d W@%HH@OM&%@O tOfth.lei%l?Xtﬁre gives

ture of unsatura ed C2-C5 hydrocarbons o
a POSS{H‘%%@&%S& for %’r@?‘éaﬁ% PFESFIAS rremiXtyre picemse andecayber dioxide.

For ettdriffta@bRlof B5d AIE NdPEPRASE! ﬁ}pﬂiésl%v@ﬁtl%%e #%e g:fr?pose to use

etherlflcatlon atty acids, ob tained e 1 nv

a mixtiEg efder-Cs %199}9/015&%%11%&%5{ H@dnwltb‘red@qude of §0 uapd mixtare of
unsatig@tddiSC,-Cs hydrocarbons obtained from said alcohols. Furthermore, to increase

the yield of higher esters we propose to use at the stage of etherification fatty acids, ob-
tained by the inventive method, C2-Cs fatty acids obtained by biosynthesis, and also ac-
ids obtained in the saponification of the fats and extracted from tall oil. We propose to
perform the etherification in the gas phase at a temperature of 100-200°C and a pres-
sure of 0.5-2.5 MPa in the presence of sulphocationite catalyst or in the liquid phase at
a temperature of 50-200°C and a pressure of 0.1-0.5 MPa in the presence of non-

organic acids as a catalyst.
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obtained in the saponification of the fats and
extracted fromtall oil. W propose to performthe
werdenidBdrati on in the gas phase at a tenper at BPCESEN004/001534
100-200 C and a pres sure of 0.5-2.5 MPa in the
presence of sul phocationite ﬁatalyst or inthe liquid
phase at a tenperature of 53%200 C and a pressure of
0.1-0.5 MPa in the presence of non organic acids as a
catal yst. 14 For obtaining acetals and ketals it is
proposed to use acetal dehyde, acetone, glycerine, and
For O}étaﬁéi‘l?g Feetaby e ket de ﬁml@sﬁd doluse dcctj:ylctehgde recaehdriey glycerine,
and aBIRE oACLL et
fGE é‘h@@ﬁbfl@%r@@u&&! Iﬁ&?gqé CanG naﬁg"eoﬁ agetaﬁlc?ehyde ob-

£roduced by bi ochem cal net
taineqypy gxidabon Af ethiegal Pradused ﬁﬁt‘ﬂmﬁi@m@@&nnh@@dz eddffmmldehyde ob-

taine® &1 HARaHbO¥] HRtIAA 'é%ﬁ@legﬁe@ D Q&Fﬂo‘ﬁa&m‘t@a% goggdlaced b}lf Bio-

&roposed to. carry ou he process of ace
chemicg} methas oy ds prarosad o cams ot gue drqskes ef atetals and ketals produc-

tion ifh ﬂﬁ@ﬁcﬁ@ﬁ%s@fatg tefh grzﬁ'&ge 8f HI5058 U Q rddstis ¢ 0uo IfYP@ 5 MPa using

usi n loric or sul phuric aci r sa
hw*“?ﬁ%%@‘56$%EPQ§§3ﬁﬂé§Pﬁﬁ?5¥Ofﬁﬁﬁeﬁmﬁbuﬁuhgﬂ@%nthe5|s gas

wast es of the grain production, vegetable oils, wood

froc essing, .including pul p production and productlon
For ProfluGRESYR0RIsts &uWartss objh pewénpredumtionwassesablolvilai weatl proc-

essing, in &L @SB NETred@dtidalakd p%cﬁfb@ﬁh%f WHOGRE! Mrd alscei by-products

acet al dehyde, acetone, acids, and by-prodicts an

W\ﬂﬁ?ﬁé’%’%‘ﬁ?‘g% bipsyRthestneiGir Cprlsebelsi slycesing, hectaidthyde, acetone,
C2-Cs &aid@ axy %?%T@Qﬁ&t@'dﬂdﬂgaﬁegﬁgm ﬁ?fhctfm%?}’%os eaag: 19% of {he afore-

roductiopn.of synthesis gas it is also pro
said ogygeRsconpining sempauRe cae PRESE A Fartheforpdection Dbﬂ&nthesw gas it

is alsd pReSs&d t&umga@maﬁ%&%%@'%@}ﬁaa% Ak ﬁ’?éjvﬁtio%éﬁrpes of bio-
fernmentati.on stage of the sanme E@O uction or car
mass aﬁlg)?F{rl:émo@P&dﬁé’@ qined ph the {g:g}};]ﬁp Kinsstgge of Whersame production or

carbo dxMOebtelfed iHQhe RIQGHEhAG SYRRER i ]
car bon S|OX|dé obfafﬁgg in blosyﬁtsgg§§£@§F3?§§ ?&éumngsyn

thesm&%s?ﬁiﬁl £ Frher digredgelianedha hesmibesptisinaldo pessihie to use
the gaﬁéﬁ élﬂld/ séSn©bb MR inf efdifalysistdt R}\Q)%@.t FMBuraf Q@ g&ﬁﬂ%/e Cﬁlophony,

o1, fusel aqils, végetable oils and Vast

tall Oﬂp 19 ket Dlergleesi wapics @lighsprofietipn of efsestid products. The

s:sycmts SHe® ! °
B o o SO IOR B e iy r g and

a PreSF‘ﬁret(rfé) bre¥ErdR the Prssenro chan [UPPONEO NI caltglyst T at 1450-
1550°@tan1;14§9res%§15300@ A0 Pa RABDS YL aPhly < itQ.S I}./)?@% htgq}seasé/athesis

is proposed to use sy ynt hesi's
gas Obgéyn?fﬁ Y.’Ch@ é‘h‘ﬁn@@e mathed fqrd?méﬁ@l@aémqigowwm anBonseand
conteuﬂ n%lsr'b cCRERAUNGS B ntdiBodrbal Z{Z Cé%lbe&%g? based on the

i’ qod a ﬁﬁprocesses based on the r on o
reac 10]]%, P

It is proposed to carry out the production of hydrocarbons by the Fisher-Tropsch
method from synthesis gas, obtained by the inventive method, at a temperature of 200-
350°C and a pressure of 2.0-2.5 MPa in the presence of ferrous catalyst promoted by
oxides of alkali metals or at 170-200°C and a pressure of 0.1-1.0 MPa in the presence
of cobalt-thorium-magnesium catalyst. The process of production of the oxygen-
containing compounds by the Fisher-Tropsch method from synthesis gas obtained by

our inventive method should be carried out at a temperature of 180-250°C and a pres-
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It is proposed to carry out the production of

hydr ocar bons by the Fisher-Tropsch nethod from
w@shes?s gas, obtained by the inventive net hpdl/SEd004001534

tenperature of 200- 350 C and a pressure of 2.0-2.5

MPa in the presence of ferrggs cat al yst pronoted by
oxi des of alkali netals or 170-200 C and a pressure

of 0.1-1.0 MPa in the presence of cobalt-
sure ¢f001315MPYRLH WPeEARI of i ferrbll§- ogﬁg&ecc':%taﬂifst Bltoqgéjlt%hlbglnomdes of

ol of the o encont ai ni ng conpounds
ImW%ﬁ? é%%%%@@ﬂ%%@%%w%wmmmmmeMb

kalin®getdlBVRRichUeh FELRQG v ot ddS 68k £d 8 AL At
tenperature of 180- 2%0 C and gxpre515 surén% e%d6¥§.5
MPa in the presence of a ferrous- copper catalyst

For plfUd@t@HIgelQnéh\{u%é@ zdﬁcaﬁ&dﬂ@ YHER rrp;'ﬂair cted fo hydro-
al i ne q}?\g‘gnt S, SuU aS (0] 8

gnesl
fomyg%%?r %B%%BP%* i§ is prAneRe ﬁelasrc&gtﬂ thednizturmefe@.-Cs alcohols ob-

tamecpfrpﬁkb@ﬁqt&’és@' kdd | ey ek QQWeﬁ%.rs tﬂégﬁ}% hﬂg Obtained by saponifi-
Q§ tura hydr ocarbons, are ?1

cationjph fats: &f ramﬁalrlaf%fw et @fna @mmn@w@mfmo ﬂ@O‘iQsand a pressure
of 0.1{8 maﬁekh% @)ré’é%ﬂ)ég bAhe AR é&télwtf %@ Qu@ofail&o%?é %ﬁd Jor glyc-

ed i n biosynthesis, and/ | 'ycerine,
erine ‘é%n%’ ‘%F&“é(fifﬁé éﬁt}&aﬁéa ik §‘a]f§’é$lhlﬁcl acit i on of fats.

Dehydrat|on is carried out at a tenperature of 200-400
essure of 0.1-3 MPa in the presence of an

. C and
It is prgpospd g%g@ﬂy £ un?ﬁ‘élrﬁ%eﬁtlwdéo%?fbaﬂé ohtrigechimdelrydration of lower
Co-Cs glcy)elersj meusiap i absa8e veat 88 Mtheatdng Egrre%]%onéimg iso-
al hqﬁlul ric acid. It is Bfoposed to al kylate unsatu

co (ﬁgﬁﬁilrsBEﬁgl%W%‘?rﬁéd i hlarrdrraviogslydieendwasitedCo €emperature
of 200&50%101‘1‘56 Rl If Ayl SR tva18h 3N EL - RARRALATNE 1 §PL24 Qgg‘essure of

e correspondi ng isoal cohols, and al so usin
0.5-1 Mé’ € PTGRICA 0??39&08& /e VIPHRIF asadAs Remtalst és the obtaining of

the mibcedﬂﬂé&ffale% 8 BldrQP66Ks. T_Héealkﬁ§.’eibﬁ cgh Rl a‘ié@ ézgllrf%@l ouvmh(%ﬂe pres-

ied out at 0-10 a pressure of
ence of B Al S oAt PO I ROy S oo sscss e ALy MPa.

|s the obtaining of the mxture of hydrocarbons. The
in the pres ence of

It %}gglon can be al so carrijed out
1s Pré’ﬁo FCroPEirgr tha Precess didnisepirrmyiation gowsetwasetihpdrocarbons
obtambdieﬁslléhﬁdﬁfaoﬂ; -o2 1ddRa- CJ—CS hRoRbRRASES sﬁ&h@ﬁ@fggg Mbifhed from
ess of drofor ati on of unsaturated
biomafy G Co G ricrath oh { HOLEC R Afshe @F SRSHh 06701 SWMPada 18 presence of
cobalt &bﬂﬁh@zﬂ sawysﬁ;goxséfcra e%aﬁﬁé,ofql?tsaﬂwaﬁ& Q rQéél{%g%f/g 542.5

MP. .aﬁla te ture of 020C and a pressure
ai f’tﬁ’f‘&s%‘ees feeP et %‘%{Pft m@élrf}ﬁ?érﬁm PlefPiioyas compoands or at
9010t BRE Ak Qurefof DED ABa ﬁﬂﬁq@?&%&%&%@a Eé%ait-ﬁﬁocéu%@atéﬂzst

the presence of a cobalt catalyst nodified
phosphorus conpounds; or at 9010C and a pressure of 21

It is pripasddnol BiRIrpERSEN B AlcRyEADBbiarPH WAL MY Sion of unsatu-

rated hydrocarbons, and/or acrolein, obtained in dehydration of glycerine into satu-

rated alcohols, by hydrogen obtained from biomass and/or by hydrogen produced from
the water obtained in dehydration of alcohols obtained from biosynthesis. Conversion
of the water is carried out by known methods. It is proposed to hydrogenate saturated
and unsaturated aldehydes into saturated alcohols at a temperature of 50-150°C and a

pressure of 1-2 MPa in the presence of an Al;Os supported NiO catalyst or at a tem-
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It is proposed to hydrogenate the al dehydes, obtai ned
in hydrofornylation of u nsatu rated hydrocarbons,
wW@eas504039zr ol ei n, obtai ned in dehydration of gPEDEEIONE001534
into satu rated al cohols, by hydrogen obtained from
bi omass and/ r by hydrogen groduced fromthe water
obt ai ned i n dehydration of Pcohols obt ai ned from
bi osynt hesis. Conversion of the water is carried out
eratide ORI . t; nat ;
P sat ur at ed andgﬁﬁgg%ﬁ$%§g§fgﬁ%ﬁﬁgﬁé@t?%?%aggfgpg &?C)Qmos
catalyst-cohol s at a temperature of 50-150 C and a pressure
of 1-2 MPa in the presence of an Al 23 supported N O
catal yst or at a tenl6 perature of 200-250 C and a
Thus, fhg dayindivgmmethed fyparadictipie ophighen badrsfcasb @sQirGuding oxygen-
contafmdh@tydboud @4 Srorh Morh AVENFrY & JBBE B0 td Ble ﬂ%ﬁ&gﬂqg f)r%%le%fls:
hi gher hydrocarbons, i ncluding oxygencontal nin
conmpounds, from bi omass offers a solution to the
- Tl e s &FBén-codQiMRhE @H&%othQ @hd/or non oxygen-containing
oxygen-cont ai nj ng conmpounds and/ r non
&%Vg@ﬁ¥58ﬁﬁdpﬁ1 Hifenss davBenur ippd|Teliergrrb b storhain. e mole-

faue, o 1IBRasS AERRNhALaWEL AR ENEH IR & &gbﬁmh&%ﬁéﬁ methods;
omass_usjng the raw nmaterial obtained b1 ochem ca ’

) E%t?ﬂib%ﬁie@b}mnem? Hes wisld ofi GePealseheldnythe pdoesiss 08 tggr bio-

alyaohadis by ferbli@tiz088 Saritfhyb&le lsuldlsR o S34t hesi s by
tFrnentln the carbohydraté substrates; "To increase by
- 1L BISTERSE R SthE tirwtibetnrotugtivly efitbeffermmntation stage for the

Skag1bSF ot OLCE atdanelsq@¥aRétidsl- C5 al cohol s producti on;
e the protein-containing waste and ot her bio

utj li . _
- l‘g’i‘r‘&%@ RFptapgogiadping versje and gthgn lep cexpoacntsoof the distillery

alregbfkr vkirAdtibr ealEsRIRielin the rbarhsahe Qé‘c}{rfylo& f%o%l—Cs alco-
ﬁ%ﬁ% ho] s production, including for the purpose~o

Witeaugtd e iy theintirpese of madameadedutiémsof
- Impoii @ieRriBaRS prodedtitd Mﬂ%bf&ﬁrﬁbﬁgrlh@h%ﬁ@o}%%g}fq%%@%éing com-

carbon di oxi de aobtajned in the biosynthesis

AUGAS srPanfligrde optaingshinginghiawrdbesis pb 611Gy alemhols, and also
liaisotn Efoasdesothinethg fthl %Y&fynmé@{somﬁﬁ&%gqef hjrdthibd AL

bn t he prﬁguction of derocarbonsh i ncl udi ng

T IRyYHECBPa PR R B pEdReRAr bpat dnclyinmeizen olontdiney; com-
ipdubhie, B8N detSRdbeANed if S safdMifidtifn &%&L ﬂ]ﬁ‘ﬁl#&ﬂ oPtained in
Eégaﬁlésl of pentosane-containing raw materral, fatty

VI Pﬁ’é‘iﬂ’swe“ﬁ%‘@yﬁﬁﬁ &gy gnaigeiliCoBe Ethearilnobtedned by

SeRghthdsetacis SHtafidliSn aRE s&XSHiACHEHh b QR L2 bxQhlted from tall
resins, turpentine, colophon¥ and tall oil obtai ned in
PHer Sy tBF g ﬁ@l,ophony and tall oil obtained in the wood processing;

- To increase the rate of the direct use of biomass for synthesis of higher alcohols
and other oxygen-containing compounds, and also higher hydrocarbons;

- To use hydrocarbons, including oxygen-containing compounds, obtained from

biomass by the inventive method as a component for motor fuels.

The invention is further illustrated by the below non-limiting examples demonstrating

the feasibility of the inventive process.

EXAMPLE 1
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- To increase the rate of the direct use of bionmass
for synthesis of higher al cohols and ot her
wW@00ge#03ennt ai ni ng conpounds, and al so hi gher PCT/SE2004/001534

hydr ocar bons; To use hydrocarbons, including

oxygen- cont ai ni ng conpounds,, .obt ai ned from bi omass by

the inventive nethod as a cd' onent for notor fuels.

The invention is further illustrated by the bel ow
Crusinwhédd drbOw8s e e i Lt forva:

t he |nvé%t|ve %?ggggén@EXAN%h%Q%?ggﬁgg mé lauCM%%OW$SOf
the gnain sRrel Ps\aecempliphed paingdn dhe firg. %agﬂhzsymtstecble amylase Zyma-
junt- 340’-11‘ ﬁJH’S'§ 90PCt Bsh b thorsd @('SCIBI ﬁ@sl [ﬁ% ﬁg&!}g(% “Sgﬁ%ﬁd in the

e first sta e thernostable Jun
Secon(ipsni[a@ yeasgrda Ieﬁo@CZBH p@? G Cbgsmfnptlhe 0.8 ml per 1

kg of ﬂ{s'igr@lrﬁ E@Eé}?) Incﬁ{k‘i’mbﬁeﬂ%e% %Q@ch%lt £ngdl Y&g@%}( m@?nc USA have
ucoz m L- 400C ( consunpt i on
been ysqgy A5 12 170 tgci‘fw&? émirolma tize eordendratipmey qarmlmdeaites in

the substiRE eedonddSisol es, t!H%CsubsH%ﬁ: Rave e géégx&%lt s h&e in an

result_of enzymatic hydrol g5|s the con n - of

amouph PHRYIIBE 4 Weitent foPéog @h3PP arey Lr wxad HeedamhB9s adid leun@ne in an

amoufit!BS40GY Mgpe gegl;lll?lg%tﬁg‘g &g g?% %]Efé)/g) c;:lJ fba@[‘ B?c%ﬁé@l S cerevisiae

i di.n
was 1%5?%4(36@[}8 ithe SPHStéﬂt%ﬁ‘ﬁﬂJ?ﬂnCGﬂtr%QG 0@5@/ 8]/(1 a’ﬁ‘llmfﬁr mentaigmmnas car-
ried 0é26t AWrhperaBliA SIS Y AR o PHOSESS. S. cerevisiae was
i ntroduced to the substrate at a concentration of 5
g/1. The fermentation was car ried out at a

The sﬁ&ﬂmﬁ FfatdrRa8bn %ﬁ’a@ 330 Q/ @hﬁtﬂl@éthgngl coﬂ?:@nﬁ%ﬁgg (Bfth? end of fer-

rment ati on was 3. he et hanol concen

mentaé’tont‘ﬁ%s mde 67 ek n%‘?ﬁ éhq @ﬁp@m@ngl TWCEptratbn 23@ﬁdfng,l‘iear 3.1% of
the volig@pent@rabi.concentrati on 2300 ng/ 1 or 3. 1% of the

vol unme of ethanol.. EXAMPLE2 Crushed wheat grain was

mxed with water in a ratio of 1:3.5. Enzymatic
EXAMpygr®dl ysis of the grain starch was carried out using

in the first stage thernostable anyl ase Zymaj unt- 340C

(pH 6.5, 90 C, consunption 0.25 m per 1 kg of the

Crush@di aiteas LALi6 Mas mned with Reteaaonthis) G939,
pH 5.0; 60 C, consu t|0%§99ﬂ¥&%%§dNﬂY$Sof

m L- 400C (
the gr %nk%‘%y“ VHR oY ’aﬁdrP“&t%l%)n therfirss ﬁ?ﬁgarﬁeﬁﬂz%ﬁblewmda@feayma-
junt- SbQCEﬁHQS 5 nolors, rc'oﬁ§ul|n@>‘€10n S NRIE 1USEL0s tH%SgrQJf\'f &a}%}{ d in the

i mat i ydrol ysis the concentratlon
seon g g e B O 0.6 o pe

kg of tRupsdinakerwRIadadded: !
g lps cHR Hadd Contegnt ! Blg)g%@géﬁa? Bl eﬁi‘ﬁdﬁtm Inc., USA were

rovidin
used. gﬁ Agest %f]gnel W@(ﬁqagmfﬁro]gﬁlsg@g@oncentratlon of carbohydrates in the

substrate reached 16%. To the substrate were added: superphosphate in an amount

providing a P2Os content of 200 mg/1, and the amino acid valine in an amount of 3000
mg/1 (amino nitrogen 360 mg/l). The yeast starter biomass S. cerevisiae was intro-
duced to the substrate in an amount of 5 g/1. The fermentation was carried out at a

temperature of 38°C and a pH of 6.0.

The fermentation speed was 2.8 1/g*h, the ethanol concentration at the end of fermen-
tation was 8.9% vol., and the isobutanol concentration 1810 mg/1 or 2.5% of the etha-

nol volume..
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ng/1 (am no nitrogen 360 ng/1l). The yeast starter

bi omass S. cerevisiae was intro duced to the substrate
wo poossn4@apunt of 5 g/ 1. The fernmentati on was CBCT/BE04/001534

out at a tenperature of 38C and a pH of 6.0. The

fermentation speed was 2.8 1|/ t he et hano
concentration at the end oflﬁernen tation was 8. 9%
vol ., and the isobutanol concentration 1810 ng/1 or

EXAMPEY@sof the eth a nol volune..18 EXAMPLE3 Crushed
wheat grain was mxed with water in a ratio of 1:3.5.
Enzymatic hydrolysis of the grain starch was carried

Crusl@é& WHﬁ%ttr@ai?ﬂ\gEQ %E;(é& %VEthSJVétg? ’115 %gﬁgﬁﬁ% ?I%Joﬁ %ﬂ%’gﬁ%ﬁc h%drolysas of

the GipR gIa5FR 1158 CGTEiFh oSt HPR)D ARt 9 TGS @@@m@éeéaﬂagmylase Zyma-
junt-BHOC gAY R9R-E é&%ﬁ@)ﬁorﬂ@% I§1PFL3151 Re B Eorai rain ¢ s;:arch) and in the

consunptlon 0.8 e grain s

secondiges ¢ Pﬁ?%ﬂﬁ?ﬁ@uﬁmkﬁg’owp%@ PRdusonisemHtivg, Q.8 ml per 1
kg of HAsie@ Gtab@?d IndstAal @%Hes%fro&ﬁ@ecﬁ%z EHHE 'Iﬁd@é‘tﬁ QlIﬂcc" FISA were

t he car boh rate concentration I n substr at
used. Asa ﬁ%%ﬂtl@y kheFezyRate hydrelatie t%?@*baaa@we concentration in the

SubstBAREERIRIPTEN €T PhASUIIPUB tyePE QMHEH: NApRr SIIBHEANLM amount
Iovugf 200 rag/1l, and the am no acid isol éucine in an
P

Hﬁ@nlfzoéfcomﬁ@é ohgP9 vpatti Aed Bhe pEdhaddaselgadine iige amount of

4000 Yr%qlfft(arﬁir@rﬁlﬁ’foggh Q0BS8g ). T@l%rﬁ‘ébtsét@ﬁe%?oﬂlé‘sst § o&lﬂgxﬁgag Qas in-
substrate in the concentratlon 0

tmdu’F"éﬂr fretheatiRsH iRy thersqnegnbationo! a &/é rﬁ%@rfgrrars@te@fongs@ carried

out attd %Iﬁp@ﬁt&fe d3.38°C bhel Speest @b, Tier spitialk 'fé}%ééﬁétlg‘rl Qras 3.0 1/g*h,
t he et hanol concentration at the end
the e%gﬂle(‘rﬂné&i%ﬁﬁ?%é& Herierd Qﬁ/ger@ﬁétartéoélp@ﬁﬂh%@n§19%, the isopenthanol

conce@@REOALT 120 BB/ 122D Db iheletRar@iOvBfuhdie et hanol vol une.
EXAMPLE4 Crushed wheat grain was mxed with water in a

ratio of 1:3.5. Enzymatic hydrolysis of the grain
EXAMHI@ ¢h was carried out using in the first stage

t her no- st abl e anyl ase Zymaj unt- 340C (pH 6.5, 90 C

consunption 0.25 m per 1 kg of the grain starch) and

Crushed Wwhéext $e&0NHaSHRgR] ﬁtﬁ%@irﬁ& @atg B p-8YEN El}ﬁ%%c_(lﬁ)ﬁlrolysis of
C, consupption 0.8 m 1 kg of thé grain

5,0, 6
the gré{na?f@m% WPRGEETSS At BHRY ﬁ%§h‘bf1’é§il 6388 BgrEAUabIS amylase Zyma-
junt- 34@@«@)‘1{ 6.85 9brC, GonH@ﬁqﬂiﬁ)\heO bsen ﬁ&eﬁkgd‘e@tkﬁe £@8Yktarlf) and in the

sccont e b iR tRIsP P o) oo tiption 0.8 i er

kg of theNeERhas RNl BidRSiAddRHme ptrclﬂrﬁlc%bl Eﬁ&@ Iﬂcﬂls@ﬂegm NGSA have
roviding a P26 content of 200 , the amno acid

been $5Ge A Weeltof dlag engymatic hydrolysis ¢ e carbohydrates concentration in

the substrate has reached 16%. Superphosphate was added to the substrate in an
amount providing a P2Os content of 200 mg/1, the amino acid leucine was added in an
amount of 1000 mg/1, the amino acid isoleucine in the amount of 1000 mg/1, and the
amino acid valine in the amount 1500 mg/1. The yeast starter biomass S. cerevisiae
was added to the substrate in the amount of 5 g/1. The fermentation was carried out at

a temperature of 38°C and a pH=6.0.

The fermentation speed was 3.5 1/g*h, the ethanol concentration at the end of the fer-

mentation was 8.8% vol., the isopentanols concentration 1290 mg/1, and the isobu-
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amount of 1000 ng/1l, the amno acid isoleucine in the
anount of 1000 ng/1, and the am no acid valine in the

W@ rwani0394500 ng/ 1. The yeast starter bionass SPCT/SE2004/001534
cerevisiae was added to the substrate in the anount of
5 g/1. The fernentation was .carried out at a
tenperature of 38C and a pH'—1 .0. The fernentation
speed was 3.5 I /g*h, the ethanol concentration at the

tanol @0fcHtrdtht & 80 nd BN AthORoMRSoHBVHN 6. %
o o%enianols cgﬁgéﬁ?rati%n 1%90 ﬁ%??fcﬁﬁ%Q%ﬁE’W%% dlgnhe

[
eth"mf’gi’i?}-}ln}f?nncentration 910 r g/ 1, or the total content of

C4-C5 al cohols was 3% of the ethanol volune. EXAMPLES

Crushed wheat grain was mxed with water in a ratio of
EXAMPLA: 8 Enzymatic hydrolysis of the grain starch was

carried out using in the first stage thernostable

anyl ase Zymaj unt- 340C (pH 6,5, 90 C, consunption 0.25
Crushad gReatergly BRs mHzegwihvaienitAyatinel 113.8-Henseeatinhydrolysis of
the gréiragRreh Wee %ﬁyﬂi&fn Suﬁléiﬁ%4% ‘Ehé—;iﬁsqcé@aéeoﬂﬂeﬁmg'sta%%%ﬁylase Zyma-

ch).

, cons tion 0. 8 per of the grain star
ant- 44065 @} b 3, 987G y SRS B A4S BST RE Rt piebs starch) and in the
secon@%ﬁaé&aglﬁcé'&ﬁﬂg@% S‘?cgcﬁm%—@@@él (budd 0! b %}ig@{nh)gion 0.8 ml per 1

ydrol ysis t )ohydrate concentration in
kg of g%?o%fﬁfhtsfé'f?féakhﬂékff%%nmeﬁ peodigssk paEadoindusitddethe., USA have

been $$HE ARNOERAALSE the eﬁ?yrﬁé@@ﬁ%fd&ﬁﬁﬂ Q{J‘&rﬂﬁlgfc%}:eggéo}fc%ﬂ{ration in

f 200 nmg/1, and liguid autolysate of t
the s@éar@?e FRCEAC douritc 1OF sshskrfe Vermdssdhpupepbnspzge in an
amouffproviding ayas lcofitedt (o8 QO@'IHQﬂ?%&@liqﬁﬁ# &%ﬂogjls%f?e he alcohol yeast

. added 't éhe bstrate in an anpunt o .
in an SO EASY OB/ AEETEAH FeEFTod0 e/ Taprashsiarterdfioness S. cere-
visiae 3 @RtddGoRhe §iBsgRRAH £f ahbEnf 6f @%V{ &l Q- M@t aftof) was carried

| /g*h, the ethanol concentration at the end of
out ata;hmidery 476197 e sC 8280 v |6.0- Threspesdiséibafmmentation was 4.0
1/g*h, ahB eedAcboterdflicibatlthe @ dfI&nh SRAHRRAs 8.8% vol.. the isopen-
concentration 270 1. The total content of C3-C5

/
tanols GORGERYalign o0 T184lofnd Hee (P eI FoRtaATRSIon Z5CNWR/EGThe total

conterBesfIC;n04 alesRSls Wdshl . avsSFaERIHRSR: 608GGRALT at i on of 46%
was diluted with water to a sac charose concentration

of 18% acidified by sulphuric acid to pH 5.5, then
EXAMPDE @l cohol yeast autol ysate was added in an anount of

50 mM/1 (350 ng/1 of the ami no nitrogen) and the yeast

starter biomass S. cerevisiae in the amount of 5 g/ 1.

Beet ndd18sde8 MTEN b &b @HbrYES chitcht @8 0AWr 48, fal ﬁm%@%ﬂﬁ%ﬁgr to a sac-
was

38C and pH 5. 5. The fernentation speed )
charose concentration of 18%, acidified by sulphuric acid to pH 5.5, then the alcohol

yeast autolysate was added in an amount of 50 ml/! (350 mg/1 of the amino nitrogen)
and the yeast starter biomass S. cerevisiae in the amount of 5 g/1. The fermentation
was carried out at a temperature of 38°C and pH 5.5. The fermentation speed was 3.8
1/g*h, the ethanol concentration at the end of fermentation was 8.6% vol., the isopen-
tanols concentration 490 mg/1, the isobutanol concentration 290 mg/1, and the total
content of C3-Cs alcohols was 1.1% of the volume of ethanol while the concentration of

the alcohol yeast biomass was 6.2 g/1.

The alcohol yeast was separated from the liquid culture by filtration and washed with

water. The obtained yeast was used for preparation of the suspension with a dry sub-
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I /g*h, the ethanol concentration at the end of
fernmentation was 8.6% vol ., the isopentanols

w@ensesBsat i on 490 ng/ 1, the isobutanol concenPCHSE®N/001534
290 ng/ 1, and the total content of C3-C5 al cohols was
1.1% of the volune of et hangb whil e the concentration
of the al cohol yeast biomass“was 6.2 g/ 1. The al cohol
yeast was separated fromthe liquid culture by

stancé icbhteat b ‘1‘2%n duiGisHe G whd ?ea‘é@'bv%@ calfi€y 89{ gnd %gﬁs‘?‘paansmn was

was used for preparation e suspensi
let to S{mslgnct BB te@”fpel@‘%fe Aﬁﬂ%ﬁ@@q@@omomeme a;sntent of

ammd’ﬁﬁrd‘g@ﬁﬁh&ﬂe Quko138e bBERLERED % 'O@B é&?ﬁ Lxﬁg éﬁ% Oit and 'Pﬁ the ob-

rnost at _at tenperature o
tamecﬁ% gﬁ@t%waaéﬁﬁal/ﬁuof F%@qduﬁntmﬁ ehfvéiofsat olyshteawasdsed for
repa¥ag t{OQ0uFid rhe it
Prep autg ol ysat e \/vasdlglg[QI ﬁi)trq% of % ﬁén?rfegféqu&op#ﬁég%) é'jlltrer11teed
aut ol ysate was used for preparing the source nedi um
EXAMROE Ternmentati on of the nol asses substrate. EXAMPLE7
Sugar cane nol asses with a saccharose concentration of
46% was diluted with water to a saccharose

SugarCi2neenblbsddsonitRfa 8% adck @brflée%‘{iraﬁ%nséfl 4@%‘ Lo cﬁﬁftgd Wh water to
H 5.5 and then the al cohol yeast autolysate wa

a sacchaut GHRogRtrakeRIet 18T, soidiiediby SAphryL Bt ta hH S o then the
alcohcﬂ Iyeéﬁtoélﬁ;abysaﬂsd\v&@ Qd&'&:ﬁﬁlt ard halohelk oPE8 '?His/ﬂ] éf’éﬁj Bl %?‘mno ni-

amount of g/1. The fernen tatro
trogené) fﬁldé_ﬁe é(eﬁgrﬁﬁ@ftﬁf Blpénafﬁs B GESViHRE gﬂk@ eg*notph*eof 5 g/1. The fermen-
tation fvels'@itiall o0 af REBH \é@a‘-’cufle Qf ié#@ dhd %)ﬁeé SLARD ?érgle%/atlon speed

%nt ation at the end fernentati on was
was 4&0‘1? g F}E FRGML FeBHE Eat@@n%téh{erem ddearentatipn was 8.7% vol., the
1sopeﬂt51®cﬁl§fcaﬁ@éntﬁélﬁtﬁﬁ@7 O ald /o, rlsglﬁpcaﬁgll doncRAd-1iBR @%tlﬁg/ 1 fand the total
tr&oﬁgf}(ﬁ C5 al co ol s was 2% of the volu

conte E?]ﬁ%iﬁdYaS /‘{thP(YQW%O%%a@Pher vol atile

conmponents were distilled off fromthe

ft ermentation culture liquid (mash) . To the

Ethangli ge réﬂ alephols gadipthen wWliptle @pgnp@négys vieterdiglalbechefl from the after-
fermertAtsn RQltuSe MHART @hashd! TStneediSodAdaed, mand

cul ﬁ’ll vat i onﬁgf t eayZast Candi da trorgl cal((lﬁgﬁlggg%reg) nitrogen

and phagphppis Biiperahsalls pews addegs apd@erahtic pylitvedan of thenstst Candida

troplcﬁms\pﬁﬁéﬁféd%dthA@ aleQu RS ﬁl&@.ﬂﬁ@é‘tﬁ&r@td s@gu erflidn WRS a bio-
ai hed. T? ast was nggar at ed rom t ture

mass ?qnﬁs?ﬁa‘i}g?nfo 5151 PR SRS Hb A o YaRstae SeBmed Bamptheyilture

liquid BYiCka$d:8 WAssHéaskih Rager &cf%@ﬁ‘ﬂéh%y%utgﬁéls‘aég &]&cng 8 n Example
n content in the obtained autol ysate was 500

ni troge
6. The pmino %F@gﬁhﬁwnb@ et Gtgiagd eutolgsatg/Masob SQhmafbdhe mmount
of autolat® anlrﬂg)d AYhO EIRlR. RS obeeskd Qlﬁto%;s%@@{}v’ag%ste@ for preparmg

sour ce iLumfor fermenti ng the nol asses substrat

the source medlum or tfermenting the molasses substrate.

EXAMPLE 8

Beet molasses with a saccharose concentration of 46% was diluted with water to a sac-
charose concentration of 18%, acidified by sulphuric acid to pH 5.5, then the acid hy-
drolysate of the yeast in an amount of 120 ml/1 (350 mg/1 of the amino nitrogen) and
the yeast starter biomass S. cerevisiae in the amount of 5 g/1 were added. The fermen-

tation was carried out at a temperature of 38°C and pH 5.5. The fermentation speed
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EXAMPLE8 Beet nol asses with a saccharose concentration
of 46% was diluted with water to a sac charose
weonsesnssat i on of 18% acidified by sul phuric BCI/SE2004/001534

pH 5.5, then the acid hydrol ysate of the yeast in an
amount of 120 m /1 (350 ng/é of the am no nitrogen)
and the yeast starter bionma d's cerevisiae in the
amount of 5 g/1 were added. The fermen tation was

was 3081 /B! dtlﬁtgthaﬁolacoh%%&é&y a‘é‘tﬂg r?!ﬁ ﬁh%'}‘é’r Hnt5at1|50n w8 7% vol.,

fermentation speed2l wa Rano
the ispRTRtaRPls LoNEFR taptiom 46@ ﬁ@g/éf lsehletamet penteatiationv@ad Big7land the

total obRkent dflte-CSAREALRNGLST . fz‘smecﬁt: Hrﬁ@ oﬂét?qhaﬁ%{

i sobut anol concentration and
content of C3-C5 al cohols vvas 1 2% of the vol urre of

Ethar@l,h@nol alcbhbRNGg oter %laa %&eﬂ@?m@%&gﬁtm&lﬂ_ %%fl eroem the after-

onents were distil

ferme%?qtngpf% IR digiidd fmash)t E@ éhff plgohel-fremuetaph (Tstillbey dreg) nitrogen
and pﬁb@}ﬂﬂ)@hs frrﬁlﬁﬁrﬂ%éﬁs (V‘Qe'ré bhhde ra)‘lddéfdegg%c %ﬁ%@e&%@l %ﬂge yeast Candida

horus mneral salts vvere a aero
troplcgﬂq VRS 5857464 ot Asea W&@:tt of thn giliyatipopi Yralst suswsaision with a bio-

mass 6@ den@tRutof l/éﬁgﬁ wassthin@h. the gé'gtt\x}a\éasteg)%_pe{cgd%eo? tche culture
uspensi on with bi omass concentrat I on
hquldg’é’tfﬁifﬁ@fan Wﬁ%h%ﬂe‘é(sth WiisT gepariemess mmemeorcwithw éry substance

con 9 T t T e e e 1 Tes-
e S

ence 03 élpplgpgﬁt 199G By Bows. The amirgaifseasn Qmaléerdanrhheebbwned hy-

dolys&té waB & 100a8g AN EEe SnohNt Hh y@biy 00 844 g‘[l(]ll%f t 1u;g] The ob-

am, ni trogen content in the obt ai ne ysa e was
tamea‘:ﬁ‘rb‘gg Oiysagfh FaatGAIOLPr Ry ERE e a@lérczzmedrufrn_fomffem@atmg the
molasmumraﬂae ob tained acid hydrol ysate was used for
preparing the source nediumfor fernmenting the
nol asses substrate. EXAMPLE9 Chopped spruce wood
EXAMPCEI] ul ose-containing plant material) was treated by
acid hydrolysis at a tenperature of 180 C, a sul phuric
acid concentration of 0.5% a ratio of water to wood

Chopp@ﬁ si;guée wasH (@Ud3Y- RntdifBg1adt élat@yeﬁ)s\gag_ l@reeﬁtﬁd }?T%a%ld hydroly-

sat e of the wood was neu tralize

sis at %\¥?5PP pluret 1300Cs 8 pafrhats 19 RrReeiTatiomef @§s ematio of water
to wootles IIQUlesandT@uﬁﬁg aGaheehy @@&ss’yﬁéh ot dsoax% 8t Ao tls neu-

xQse sugar Concentratl on of 3. ent ose sugar
tralize 5 Ge e 40 POt of 105 g wopEatph é@ﬁh hg@ axfefaun esides. To
the caﬂimyﬂiat@fsuBgtrﬁtel&Qaﬂ{é/dlmﬂqr@h&?cﬁt%tsu%Hf' ?J)ﬂc%?fﬁeatfoﬂ &'5.2% and

anount of 40 ni/1 of substrate (1
Pentosﬁ.%@@%?f}cenaﬁ?am@ /Or8Gs Sklmpbpmhaéﬁ “Sﬁéaﬁsidedl ipresisamSunt of P20s

120 mgAl e Pdae autdlPsdte iMBAtAL I of 40 mi /1 of substrate (120 mg/1 of
amino nitrogen), and 5 g/1 of the starter yeast biomass S. cerevisiae. The fermentation
was carried out at a temperature of 38°C and pH 5.5. The fermentation speed was 3.7
1/g*h, the ethanol concentration at the end of the fermentation was 1.5% vol., concen-
tration of isopentanols was 170 mg/1, concentration of isobutanol was 90 mg/l, and the

total content of C3-Cs alcohols was 2.1% of the volume of ethanol.

Ethanol, Cs-Cs alcohols and other volatile components were distilled off from the after-
fermentation culture liquid (mash). Nitrogen and phosphorous mineral salts were

added to the alcohol-free pentose-containing distillery dreg and aerobic cultivation of
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was carried out at a tenperature of 38 C and pH 5. 5.

The fernmentation speed was 3.7 | /g*h, the ethanol
weonsesBsat i on at the end of the fernentati on MEESH208£601534

vol ., concen tration of isopentanols was 170 ng/1,

concentration of isobut ano{N&gas 90 ny/1, and the total

content of C3-C5 al cohols % of the vol une of

et hanol . Ethanol, C3-C5 al cohols and other volatile

, Candﬁﬁﬂﬂ?g}?l@éltissyé’&‘i %a@c%}ﬁlléél 64t g‘fsfa fd ?1? ﬁf can{a]i]é)& hYSasY suspen-

afte ernentation culture |qu
sion Bkl 8iHemass coneratrgtionafitsg Mevas dddioddt Bhe lyeast was separated from
the cl@b&RnRhrid HeSREALQ t lLag! dr e

aer ob fblc 1cu?t i vat ? oﬁ&% ‘%aﬂg&g%ldta?lgp% %:l? SRV g‘gﬁﬁ\ﬁa%ry sub-
stance gppe@dradine 19% VaaSrn@plaredoﬂummme of t.hltvmas(b nvaa cyaeaecﬁ ofitiby
treatif WohMinanRiRBRSSst REHd

Et ai ne %ﬁn yeast vvaséssgggt?at e %rs %%%q’{u% ,gg? £ %V\%nt of amino
nitrogepdpithe BVEQPWGE ﬁla‘tqlmte Wwas Hé@0wng H, theet @mouandf toe autolysate was
50 mIFUSP@RShORuUM. theAisih a%toﬁ Q2 :

§Ir epared. Aut ol 3(;3| S oe gia{g?]a\%aqg&?g%%% ent%ng héood hy
dmlys@tt‘*eatl ng the suspension | n the thernostat at 48C for

36 hours. The content of amno nitrogen in the

obt ai ned aut ol ysate was 7100 ng/1, the anmount of the
EXANHDJ’(EOW/sate was 50 m /1 of the nmedium The obtained

aut ol ysate was used for fernenting the wood

h dr ol ysat e EXAMPLE10 Chopped spruce wood (cellul ose

c OPI&%HP&?JH? M oP (e lonet eomitainingplent medersd) s dtdatehpdoidyhydroly-
sis at &l tSmplrautE S raesugfah&lgg afid & fnéé‘llthQHSﬁ Gr 8% }j g patio of water

ncentrat|on of 0.5% a ratio of water
to WO ofll ‘Andnd & stipef 1% houss. H‘é}@rvgood'ﬂhsgimbf@ate was neutralized by

lime tOUAHIOLYSEL & pWaS A Strh "ﬁ%hﬁlegn&’ IR r& dfed %P“Lht% Arb ohydrate
atedfromllgnln and gy mreS| ues.
Subs“’c‘?‘égﬁ hevingR fonrgeatesion Qf é@xoqul]gelatose Sugars of 3.2% and
0.8%, @Sﬂzﬁe@ﬂ{’é@t W&'@ élfdeae§@1§<?rpﬁ8%l‘p£5‘h?§ﬁ 150 H,03 of {bé%gg/ 1
0.8% respectively, were added super phos chat e’in-an
yeast g Lo foupiied %@mrzenw aspegagingby mgmemsquem ex-
chang@f1n3t|l*’ﬂéféﬁi1éhri?crlﬁL 4ASPRS 1@9'8&8%&@% If.@@\ﬂ?g qugﬁo %flt(!i%gl ) €4nd starter

, in the amount of
yeast- ‘ﬂlgfrflss - SRY el‘ﬂf'l%ﬁ iy » gepgenteptignsal 4y g/dr The fesmeitanes was carried

out at GB°€\dnSl (¥8=6.MH: é%%@@.%‘f‘&lﬁ@fér%n@itw% ‘953'3 OT@*h eltlt]lanol concentra-
ton atstgjénent ation was carried out at

ot thadepsttatienatves - S%sob, thq l/sgpemtaephaam isobutanol con-
centra@1@ﬁ§ RbE 810 ndgYV 1@k dt f@ £ Qtesﬂet&ﬁvélg ’Fﬁ‘%%ﬁgj g&tg\ﬁ?oflc C{s alco-

t he |sopent anol s and isobuta cent |on

hols Wﬁé@eg()éfét%Y@quﬁb%/ 1, respectively. The total

content of C3-C5 alco hols was 2.9% of the vol une of

et hanol .. Et hanol, C3-C5 al cohols and other volatile
Ethanel, ﬁlﬁ&?@%f@q% ﬁu@d @,t]gqr, yolatge spmpppeptstwrre distilled off from the after-

fermerbiti6f Eﬁftﬁ?ﬁf‘ﬁ@tﬁlﬁq&ash). Nitrogen and phosphorous mineral salts were
added to the alcohol-free pentose-containing distillery dreg, and aerobic cultivation of
the yeast Candida tropicalis was carried out. As a result of the cultivation a yeast sus-
pension having a biomass concentration of 6 g/1 was obtained. The yeast was separated
from the culture liquid by filtration, washed with water with subsequent preparation of
the biomass suspension with 12% content of dry substance. Autolysis of the yeast was
accomplished by letting the suspension stand at a temperature of 48°C during 36

hours. The amino nitrogen concentration in the obtained autolysate was 8000 mg/l,
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culture liquid (mash). Nitrogen and phosphorous

m neral salts were added to the al cohol -free
w@enwsossront ai ni ng distillery dreg, and aer obPCI/SE2004/001534

cultivation of the yeast Candida tropicalis was

carried out. As a result of2 he cultivation a yeast

suspensi on havi ng a bi onass “toncentration of 6 g/1 was

obt ai ned. The yeast was separated fromthe culture

the atnb@Ht 6f #he dHthineath @y séﬁ.’@%ﬂ%‘%d’%l N yabe ML, The am1%1ﬁ acid

subsequent preparation of bi onass suspensi on
autolyssds iy ebfpingd ‘M%%/tr%ﬂ%t]@rﬂ@é eXAblthsn extofct phenyeiastitrogen and

S & b
B B o e Mo VARG LR Rk Bl Bgmonic
nItrogen L P4t FoRitTqgen Hlélt@b‘t)a|f%@rféentﬂt5¢®aqfeﬁhwa@0&(m@irolys ate.

nmg/ 1, 23 the anount of the obtained autol ysate was 50

m /1 of the medium The am no acid autol ysate thus
EXAMGENl hed was treat ed by ion exchange to extract

anmoni a nitrogen and asparagines; after that the

m xt ure of an1no acids w thout asparagi nes and anmoni a
Choppid $RiyER Weed (catbdosescanteindeplant nraterioh wasrused together with the

yeast befoi@dtiatd ARidodr 3078 WRAHYAE! |a¥§1alt1 %} @r%‘a(?re of
spr.uce woqd (cellul ose-containin materi a

180°C, gt ﬁé&éﬂ%‘fc e operntyatinn ol B @sfailn of wedtti Wtbocsaf 12:1,
and fanNpéti@BbLEMBYLf At Hold Tak ¥Shiso18datd wW-ER ?58{ Elg}ealiggd %§91me toa

with a sulphurlc acid concentration o
pH = ‘f St FPBRISTHreP g iene erpsum:residags Thoy obtajrad wdbohydrate sub-

stratetHaengoh c&n&eﬂﬂf&tfo‘ﬁ of-Hé%oQé/ Qﬁ@ lp}éﬁﬁ)ts@ sWasrd &ej%% and O 8% respec-

I ze , Separate

I
tively, Rﬁ%ﬁtﬁr‘ﬂ%&ﬁa@@@% adied ‘érghoﬁmrph%@h@tﬁ i 10 dmea of wmléo mg/1.

The c&it@nﬁ&ff @hth@iviosen & SRNSENtEAL B8Rl ﬂ?ﬁ?éﬁ?a%@ grotem hydrolysis
Waslgﬁ e_sugars of 3.2%and 0.8%respec tiv

uRHSFRRAIed SRSt Rlosaserdrsepieewan ther, aﬁp]glmd of the hy-
drolysa®y ih. thEha&n@@ﬂi\tt &8 g Af TREFR L RAAE RIS 'chﬁJ}?oéﬂchs% f«%ﬁ‘gﬁelrature of
o~ ODbf ai e yeast protein hydrolysis was
38°C 33 %@Eﬁe éﬁ r@‘e}ﬁf&?fi b fEREEEsatn Wap Svd bigde. eilienpheancentration at
the enslugpht egdnienthtien s dr b ysat %obéhﬂaﬂ@ls%&lfr%%g?gatrﬁ)% gé% entrations

rried out at a te
were T T H e B g O o e o g 1.0%

of the V6iHhs ofedthanel, concentration at the end of the
fermentation was 1.5% vol ., isopentanols and

i sobut anol concentrations were 140 ng/1 and 80 ng/1,
Ethanbl? TRECL A1¥ehdls aﬁa%tﬁéﬂ Ratge Qbﬁfﬂon@ﬁts%er@ﬁh@ﬂﬂ?@@ﬂf e after-

8% of _the vol unme of ethanol Et hanol

fermef&ﬁ&%t‘?ﬁ&fﬂ% Heatd (ashd isives @n@ml@sgh@tqwmréme@ﬂfseﬂnsomre
addedttb @h@ﬁ&hﬁ?fr@@ﬁ&@ﬂob@l&oﬁfﬂlﬁl %’Qilglitﬂ% ArddTBSIY) aerdbib Q9 tion of

iﬁ sghorous m neral salts were
the yeast Candida tropicalis was carried out. As a result of the cultivation a yeast sus-

pension having a biomass concentration of 6 g/1 was obtained. The yeast was separated
from the culture liquid by filtration, washed with water and dried. The yield of the yeast
biomass in terms of the consumed wood was 48 g/kg. The obtained yeast biomass was

used for the acid hydrolysis of the wood.

Carbon dioxide obtained in the biosynthesis of alcohols was mixed with oxygen and di-
rected to a gas generator. Granulated lignin obtained in the hydrolysis of wood was

supplied to the same gas generator simultaneously with the source gas. During the
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added to the al cohol -free pentose-cont ai ni ng

distillery dreg, and aerobic cultivation of the yeast
w@avdiodsot ropi calis was carried out. As a resuPCT/SE2004i@1534

cultivation a yeast su s pension having a bi onass

concentration of 6 g/1 was %Qtalned The yeast was

separated fromthe culture I'quid by filtration,

washed with water and dried. The yield of the yeast

gran@é@élﬁﬁénh%&@é&&e@%th%mﬁo BStATRd M@#%@é% & \Alfc%d I&%phony,

obt ai ned, yeast bi onmass, was used f
and ERPHTo? fredgn thy @rmwngc%ﬁwn@m@xte@emb Bt sélreadl Vagetdipde oils.

The pbbRSY BF b&Hos HfidabLRhetisn R d@rﬁ@@ ott Fa%%%g%?%d%fg%mo‘

rected to a gas generator. Ganul ate I'gn
15009 't he hydrol ysis of wood was supplied to the sane gas
gener at or S|nultaneously with the source gas. During
ul ation |ignin was added with resin,

Carbogyatn ARy P psiRiolggicalaa, mestrinlossymizaddwith hydrogen

obtmﬂ@ﬁﬁﬁ&le@@bl@rbﬁaﬂ weted. MRIPEACLSELRIwAE thatt RSO ;{'&es baldis of
and vegetabl e oils. The process o At bon

highep, 2*088 8@ {Cndheraaction, ofihydlrefgrmalations ang el for @r@clucmg hy-
drocaffy3- aﬂ&@@g@n ot 4181 L0o6nEiSodriieshyPRlamRRE: - ‘ﬁ‘foggbﬁ h€ethod.

bi ol ogi cal raw material was m xed wi th hydr
obt ai ned by electrolysis of water. This gas m xture

Obtalmal% df h@ﬂrétf‘a@ﬂoxﬁ@by SYNERASH- @‘rd%fscﬁ'rﬁ@cﬁ'bd%&ﬁ@%&h%? baged follows.
eact i f . hydrof ornyl ation
Synthﬁ?ls c&ﬁ‘& i 5?&31% g’?f d}g% IhEREVe MEtERY géih @ satiarheangp onents

CO:HSQrMUBRAS: ﬂ@yhﬁe'ﬂ@tu&:é 8he00-BEORS GR A RRGur B ALY NPQf- as directed
ﬂnou%% rocar ﬁ by the Fisher-Tropsch nethod was carrie

QEACHITI IS WSy At IR Gerereising thedolginge97% FesOs + 2.5%

Al,O3 + n)v:thm mietyhad oM dpR Rt Her0f nRANROARN Ao Rt he liquid 140-
ISOg%W%. erature of 190-230 C and a pressure

F 88% eqmPHRPELGH Gy drecrebers;fhe ey idweh boiling
away mtmi:ew&l S@-QUD"(E sAngodest thehibQw 8% ndH. (()0/9(37" A~ &@télﬁung hydro-

h | d of the products per
Carbo%i’“il%%on@o o t‘ﬁ é%f? f i@éfyge%seorgtam% éow@uads,mt@ prevailing Ce
and hi‘gher gE:ﬁhGBrTﬂ)‘hb qae@l:ega, okl ol BOS RS att i‘%’er}%%élﬁt&evéﬁ% 80-220°C
y he interval 30-400 C. 40
and o PReasit a8 o3 MR REGHAE ] A ARG EFO-GEPBUNE FRHEE-10:1 pro-
moted3) @O%ebf dlhenihuflicdicalt, SxYISRsEEeNhA], Phi LR8P IHA R A1;

revallln C.and hi gher al cohols. The process can
agents @8%8%’?? &t tPraCGtSé WaYiRE SHRrthess- g (htaiagd by the in-

ventive hesBod anafha&rfg SrafRfof ﬂhetd&ﬁlﬁlﬁl%ﬁﬁsr‘@@ 19f=131 28t ] Y3E case the
oxi des of al um num

=10: ted b
yield OE gl?n‘lc)i["l e $ Hﬁr dﬁe@%&gﬂuq&dgﬁahéé 588 %1-RAI% agents.

These paraneters of the process allow using synthesis
EXAMgﬁéjgptalned by the in

Beet molasses having a saccharose concentration of 46% was diluted with water to a
saccharose concentration of 18%, acidified with sulphuric acid to a pH of 5.5, and the
yeast acid hydrolysate after ion-exchange was added in an amount of 120 ml /1 (360
mg/1 of amino nitrogen), and the yeast starter biomass S. cerevisiae in an amount of 5
g/1. The fermentation was carried out at a temperature of 38°C and a pH of 5.5. The
speed of the fermentation was 3.6 1/g*h, the ethanol concentration at the end of the

fermentation was 8.7% vol.; isopentanols and isobutanol concentrations were 1000
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ventive nethod and having a ratio of the conponents
COH=1:1.25. In this case the yield of the products
w@ersamB39t s: the liquid 160-170 g + gas 20- 30 BCT/SE2004/001534
EXAMPLE12 Beet nol asses having a saccharose
concentration of 46% was dib ted wwth water to a
saccharose concentration of “18% acidified with
sul phuric acid to a pH of 5.5, and the yeast acid
mg/1 Eﬁd mgbxﬁﬁrr?he r@%k%ﬁvél)? nrr%t%@ér&ﬁtééﬁ%f%d%dalcghgg vﬁa@"fﬁ% of the
of am no nltroge63
Vdun%€§§¥ %@%rter blonass S. cerevisiae in an amount of 5
g/ 1. The fernentation was carried out at a tenperature
of 38C and_a pH of 5.5. The speed of the fernentation
Etharwé»scece 640/0519}? andhather Falgbile exsmpetrntamicon distillet éroem thobfter-
fermehha&ufne&ﬂﬁﬂtemd&@ 1%§h)8 N?tl%gé?ll and %%g%ﬁ{bﬁ—a? %Juglﬁ%] %6]63 were added

i sobut anol concent rations were 1
to thenedscqpol @prgg@]p \gcgp’sylleryﬁ]éeg) e aqg@lppp@qlﬂtv{ﬁtm@gof@ge yeast Candida

tropicali§ QRelcerMes odt. 2% Q]}estuh@oivcﬁl? léﬁﬁn&ftloﬁq‘%’é%lt su%\if?sgcgﬂ having a

C3-C5 al cohol s _and other volatil e conponents
biomags Soprerdgation Al 15 e/ byeepbiainashTheiysasicuns serarbtaguiram the cul-

ture HoBs By £l 6:00081R00yiRH QSRS 1L RANA) 3% \Q?Elea. %iomass

added to t he al cohol -free nash (dlstlllery

suspegsiogpyith @i sydstasregoneerirgiders of CAnvauprapeogsl. dhidrelysis of the
suspe?8RnGRad EAgicalWut vish aNTBELAL 1ot e 16 W dulr¥ Bk O 0y %? ?grogen

east suspension having a bi omass concentration
contegl in g oRbpnaA dwdrol Tﬁfetey@és?th}aa@géle pla¢ amsroriagyirpEen cuttent was
420 ntg/n erhkizehdichtdf Hyldkd168dtk @20 ﬁ/im BEthNnbhi AL Bhe 88%ined acid hydro-
eat ed by autolysis, and bi omass suspensi on Wt ih a
1Ysated7y%,s wepter d@n(f"é‘ﬁ]é%‘?ﬂer?ﬁ g@ﬁtl@mcmmgegrtg [Eredt ammonia nitro-

gen. TiHEWBLRAYSH SnikturelT 51isPRBRIsARe B spaFddifd a R4 tantth,
usedl}_ﬁhpat 100 .C for. 12 hours. The ar?l%’no grlntrogen Cg%aénﬁuogen was

rEeRdRbcReY thy apercs saediumaior Saromnigiian of the motasasasub-
strateni trogen content was 420 ng/ 1, the anount of
hydrol ysate 240 mi/1 of the nmedium The obtained acid
hydro Iysate was treated by ion exchange on a cationic
The wextebaBgehed & exd Aa@ g@?iﬁ?ﬁé df fid Bl‘aﬁﬁa&s J}H?acqpél abBLGyltivation of
m xture of am no acids free of as i ne and ammoni a
the yegst, pEyBIR SR Y e giinius pbamingRaias je5 af%err Rrgpasasionce the source

medm@i‘? ﬂir%rﬁél’itaﬁ@ﬁ@'ﬂﬁ@%ﬂo@ébs@é stib§raml éﬁ§€e§1 wHR ¢ ?itﬁﬂélqlquld to the
wast es obt ai ned t he aci d hydrol ysis o

conceRTgite B0 ikt TRALHBAVIER fo ACeR AR (k. B9 ekt esalbanerpeoducing

bacterid ¥RehMdDActerfith Qhéﬁnﬁut@ﬂ%ﬁ@uﬁ? 'fgtspllo%ifutcn@‘ I€fhane. Production of
preparation of the source nediumfor fernentation ¥

methapgdn tae frapel Bigeas was earrnd eitegndgrisirieupnagrabe corditigns. The
produtt@vity6f the methane tank was 11 of methane per 2 1 of nutritious medium per 24

hours. Biogas thus obtained was used as a base for producing synthesis-gas

EXAMPLE 13

Crushed wheat grain was mixed with water in the ratio of 1:3.5. Enzymatic hydrolysis
of the grain starch was carried out using In the first stage thermostable amylase Zyma-
junt-340C (pH 6.5, 90°C, consumption 0.25 ml per 1 kg of the grain starch) and In the
second stage glucoamylase Glucozym L-400C (pH 5.0; 60°C; consumption 0.8 ml per 1
kg of the grain starch). Industrial enzymes produced by Ende Industries Inc., USA have
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concentration 50 g/1, and directed to the nethane
t ank, contai ni ng net hane- produci ng bacteria

wokdbanshact eri um t her npaut ot ropi cum for pr odRCI/BER004/001534
nmet hane. Production of nethane in the form of biogas
was carried out under strict  anaerobe conditions. The
productivity of the nmethane“ank was of nethane per 2
lof nutritious medi um per 24 hours. Biogas thus

e gt S B e o
€S

Stt’f?‘tﬁ\é?aéﬁhefirﬂ &hel'q e Bihstrate ges: themzadvkd :mﬂwmmﬂmmtsm an
amoudt pthediakal nﬂz@tc%@&tvzﬁ@o@%ylegm%% a3 igl%mi‘xeﬁl éﬁg%g&n of

st age t her nost abl e anyl ase Zymaj unt -

2000 @g/k gpd Lﬂ%{lp&@cbv@glqm tﬁé@ﬂloq@} 15100 ihe/ Yleaiino stitapgdn) content of
390 ). Ihe osuiseanpinbage oluranmd ase aﬁli&g 253 S0 in an

O C, consunption O.
amoué?ﬁf g gg{ J?’E ?rm‘?fﬁéﬁg{l ey Ceéﬁ?‘il/ ﬁ’é§ a ﬁé@mQéﬂitbye &nekfC and
pH=6l0nqdus tshe@b of ReEmentdednANEZE D8N Ms&ith] cAﬁc&tEgt%ﬂ Lt Alc end of

the enzymati ¢ hydrolysis the carbohydra
the fepBERGHOR TS0 B el SRS cane ettt 1690 1y Lt drel isobutanol

conceﬁti’@ﬁbﬁ @1@ MBJEThhERoALAE dr @5‘@8 ra@%@@&@ ol 5N s "E‘iggjycﬂ{lme of

g a P2Cb content of 1, am no ac
ethan&re %éﬂ‘ ol Qﬁé‘l%li;@lﬁﬂn%ﬁ@@(yeleﬁ@t; qorap@tn%nts rveeraciistilled off from

the afwalfbffentBtibAuaiPe Nbuilo@hsay/ 1 (am no nitrogen content
of 390 ng/l). The yeast starter biomass S. cerevisiae

was added to the substrate in an amount of 5 g/1. Thc;q
Carbohelib®tt 3btaRePVaS t1EAhibERANOME oAhIBhbRPL & -
S oand : s fer r?ent at | onWE'Jwastmgercgwﬁ1 lﬁ%h e ob

H=6, 0.. The speed o
tamedéf‘ﬂﬂﬁ%fn thesis @ﬁflr“éﬁthﬁteéFl e drpgtest ta the eectos ml‘aIDIIOdncmg syn-
thesis@s. BoSPéryioh. of thé @9@1‘&%%&&&%&@%@3'0%@ irk %ﬁg pct eillc? of a NiO-

trat 910 Tot a
41205 Gt B e R oo it fit e babiadheac habanbiz composi-

tion: DNan@% vél3-CO -al4oolc.; #d 68.09f vor Olcat,il € seopon ﬁgﬁ ¥he con-

wer e di st d off fromthe after- ferrrentatlon cu
verted, g3 1a¢ i%tﬁ%‘g OWIL BIITSHidotei Y MFsAn Alsectied te rethanol synthesxs

Methahbbspithbgs lvx&sQfarﬁé@ ehOLSs5 Wi Fh %.(iefﬂp'él:‘atmeé B?@@O 9Boec in the
Is nt hesis and water steam and directed

presen&eto:ﬁ]g:‘ﬂde?r’égog %66 (CisPeldintalgt Mathaedliobtamed fpn werluinodioxide

T B L o A e Bihet By dlEaR R oy gen-

COHthm%COHm% d had the following composi tion: CO -
4.8%vol.; CO- 24.7%vol.; H- 68.0%vol.; CH- 2.5%
ol . Then the con verted gas was cool ed dovvn

In ano aessdot 3btENpg SERHeaiSras ERIusEL hssisier sRrbon dioxide ob-

tained i Md@ﬁtlﬁesﬂ%@@d’&ﬁd S 166t $n BB, ﬁ@’ny%{%doiQWOdatwaété\ép &t fur-
fural, turper?clne coleop%toggr,ear?c]{ fuzs%?m% 6’I(‘?1€Cprlocess for obtaining synthesis gas was
carried out at a temperature of 800-1100°C and a pressure of 0.1-3 MPa in the pres-
ence of a Al2Os supported NiO catalyst. A gas mixture of the following composition was
thus obtained: COz — 4.2-4.6% vol.; CO — 41.5-32.7% vol.; Ha — 44.8-53.3% vol.; CH4 -
5.5-5.7% vol.; N2 — 3.3-4.7% vol. Then the converted gas was cooled down and directed
to the production of hydrocarbons by the Fisher-Tropsch method. The process was car-
ried out as follows. Synthesis gas obtained by the inventive method and having the ra-
tio of the components CO : Hy = 1 : 1.1-1.7 at 220-330°C and a pressure 2.3-2.5 MPa

was directed through the reactor filled with ferrous alloy promoted by oxides (Al2Os,



10

15

20

25

30

presence of CuO ZnO- Al 3 catal yst. Methanol obtained
from carbon dioxide was then directed to the processes
wo enospseuct i on of hi gher hydrocarbons and PCT/SE2004/001534

oxygencont ai ni ng conpounds. I n another process for

obtai ning synthesis gas we used, besides carbon

di oxi de obtai ned in biosynt Hési s, gases and resins

obtained in pyrolysis of wood, wastes of fu r fural,
K20, Q0L T O'L gs i
0, MReatge, ol onhate AL LUIRL IO yolNGPLB 5! Bhainea
producs ffgsrepmposed of giedng 110@ }’@raﬁﬁdtsadphéa‘som eamnde €f the-1BubMPsras 30-
400°¢t "k 9 d NQ.cal 0

ok BEuRLES, 80A 6 3 AURBLARC M Q5L BBl Aol s ot e
oxygephrogitpiadng @@rlpowncts, 506¢efrghich Vme-qulathhigzeﬁ’%cmhbls H

- 44.8-53.3%vol.; CH- 5.5-5.7%vol.; N- 3.3-4.7%

vol . Then the converted gas was cool ed down and
The pa¢gege cad alsy hehearpied dut it ertemipetstdroofit 'HQ}Q@OW ahden pressure of
0.1-1 lﬁb hops rd.ed i

R e R D
rameﬁfréq hléym alﬁmgrmﬂm@sm pas pbtainddobyofhet lnsen@vmm&m&al@havﬁg a ratio
f theeolnponbals &o7ual; 230 2.5 MR,
of the bonprkods R o T et AL PRt BipTo &ied %0175 6
per 1 aql3| dhe M@qhmte@t@ye@mwsne{w&ﬁm aﬂd rpa@ffmgg)hedmmﬂyms distilling
in theTB@er¥éleéGj 48h° é %"/@ 9%0%%118%&% \égger} con nm% hydrocarbons

bt ai ned product” was conpose
and 1E{<a¢>asfgenrr§nt@ngrg danapduoTes; 5ﬁ@fe0f0ﬁhnchevetrrs @r@mmm
400 , the liquid contained 96% of non
oxygen-cont ai ni ng hydrocarbons and 4% of the
For progiigg wanaetin Bagwe srepdubriddessoabof diviidhomeiredaimdbiosynthesis,

naturfi @éeéo r@é?ﬁ |1§1a1n ern%% Séoﬁ si%hsoq tﬁg s rggqf%%tﬁ carried

at a tenp era ‘ure of 170-2 pressure o
out inpjhg Hrﬁs‘ﬂ?@ 0h N (s Qﬁtab/@bat 83@-@591’03 rFiesy regAsumixture similar in

comp&eﬁﬁ@tll ¥Sthe %Hﬁﬁ@m@ g?ﬁ gg&éﬂéi {r?‘l!pr:ét SSeid LY H3 ‘tgglo% ic raw material

égt esi s gas o bt e I nventive ne
was ofy m%b that lﬁt 20 Storel. e@lﬂoaa@ﬁ@ 3oIGGIH7e194 vél,; AHe2.4% vol.;

SOQ+S@ el g. l‘a/f; vbih @IOWCQQU g)regsehGe Bpgu ?Eﬂ? %g FZ szg Hﬁztg\rg rgﬁ{lres addi-

. The pro uct O tal ned contai ne I NS an
tional Wﬁmﬁﬁ@ of thresyrithesisl saabeipre itiisIsupglighta Hee ¢aibkystaiiter sul-

phur &Qdé@ﬂa@ bR Cftc'i:&?frBhﬂfﬂedgca\é@ﬁ&taﬁnth%%gg&tgg gggk}%@ Wm-

%%/ rocar bons % 0X ontai ni ng co
press bjo\ﬁw@mmeﬁrs(@r@@@iba andohrﬂcéed Ponethrodu syrrt@e&yni‘hesylsthesm of

meth%@v&)ﬁ@ cléﬁ%gi o@@ac.‘t' Qﬁﬁels%éfé’&”s g/il%)(érgcf“ a‘%@%@%&ﬁgré 0 %E}]O -260°C in

|OsyntheS|S nat u as conprisin
the prepgngeraf Cor-8h0-AeOg &m@e) ¢ﬁt$l113’§ﬂr M@tban@]rcrbtenhedtftomMQMmmaI

carboi® Hﬁﬁ@(ﬁ@@vagljl\%rpdﬂa@e& % @ljlé/ ?}%ntﬁgs@ ?b@hc r%m:lg X Sor?ls 882 oxygen-

mxture sim in conp i on
contaigitg¢qragonris, h@clu@mgeedscp oheofyinpef bnadl‘f@ga’@drm saturated Cg-Coq

acids OB&{d P the saponification of fats and extracted from tall oil.

EXAMPLE 14

Crushed wheat grain was mixed with water in ratio 1:3.5. Enzymatic hydrolysis of the
grain starch was accomplished using in the first stage thermostable amylase Zymajunt-
340C (pH 6.5, 90°C, consumption 0.25 ml per 1 kg of the grain starch), and in the sec-
ond stage glycoamylase Glucozym L-400C (pH 5.0, 60°C, consumption 0.8 ml per 1 kg
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was obtained, that is: C-4.5%vol.; CO22.9%vol.; H
-70. 1%vol.; CH-2.4%vol.; S +S 3- 0.1% vol.

woonee392 presence of sul phur oxides in the m RCTUBE2004/001534
requires additional purification of the synthesis gas
before it is supplied to thg catal yst. After su | phur
oxi des have been extracted ?omthe gas m xture the
converted gas was com pressed by a conpressor to 5 I\/Pa

of grad)dIrdivs@eiiath AR Apkhanel Wﬁﬁ@@ﬁ{cﬁlstg&eh?cy %%E%a%e een used.

met hano] was carried out at a pressure 0O
The congendration of cgrboinuraigs 1@th%swwr@p@§@muw of @ney it Alydrolysm

was 1@’/& %M%ﬁbsﬂ%ﬁé‘@@&l a Hablﬁ‘ﬁgpﬁg%%eﬁ%: %ggﬁgb%%hﬁ? gﬁgg@mg a con-

E ide was then directed to
tent o %%%fa?%ﬁ@/ hithe ajpe AeiseEarine iy cacmpountef, 190fcingdl, mguino

acid isdlacigt iebhfahdightofoodnagyu Eﬁﬁ%ﬁimﬁg%cﬁfl%éd r?etﬁdthgs(fm%unt of 1500
i.ds gQbtained in t he saponification o
mg/1 éﬂlflﬁé’t”@agefnr ernteat ¢f G meEkaNPE L yeaptikinedsofde aeregisidawas in-

trodud&lsto%é%@lb‘é’cﬂatb 0ed 66néeﬁtfe@iohcbf% §/15Thg?é¥{@;tta%t9%1 igp garried out

hydrol ysis _of the grain starch was acconp
at atqrﬂp‘frﬁgmlequ@@ Steadet PR 993t abl e anyl ase Zynaj unt - 34OC
(pH 6.5, 90 C, consunptlon 0.25 m per 1 kg of the
ain starch), and_in the sec ond stage glycoanyl ase
The fe%“ﬁﬁt?ﬂ% ipeﬁéd@s(spﬁllég 8, cHmol soreamiitionratohe emd qfdernientation
was 818928y abl. gisapttanbRAVSEE Bhti &I ¥OE Og’/lgﬁ&@ R pBYadd g:Sncentratlon

ries Inc USA have been use he concentration
910 m@?ij g‘iﬁ’&ﬂ&?&%@& ip flpehalsBEs% of Hre volnmedftetiognol.
enzymatic hydrolysis was 16% To the substrate were
d:., superphosphate i n_the amount providing a con
Ethan?]g Gt Aleblegls Ansauh hepgyolatiletfemppneataeres disidichizoimatiar-
fermerpatioAtcudurd GQid@akh).am no acid isol eucine in an
anount 1000 ng/1, and am no acid valine in the anount

of 1500 ng/1 (ami no nitrogen content of 390 ng/1l).

Ethanﬁit *&é& SEpataast fr&hQPES alSoh 61812 &h@le V(WQﬁle' &rﬁ%&%ﬁ@@ dnk Yehy-
he. substrate at a concentration of

dratedrlé‘rtﬂ?ﬁ MTEETASH G Qe t B08E 1 8YiC. dithylene rﬂpg,fs abtpiredvag@tixed with
synthe&iujga’ds @Hgﬁatﬁ}gQrorﬁhﬁoéa%rm&lhgﬁ 2R8RH¥AS1 3. A d éllgea:ed to the

fernentati on

nol centration at_the en
reacto’é"%@ 3&0? HE5EAY s dPs t@@ﬁé@f‘iﬂf@tﬂ & rrzgt@rwv@/skept at
90x10aM dnd&ﬁb lﬂ)"r&&%'re epnee Mﬁaa%%oﬁl%%lﬂ&{ﬁe tﬁﬂ% %Ibté?lﬂgiﬁ the reactor

al cohol s was 3% of the vol unme of hano

was d”é"ioﬁ%%‘?%ecf?a@r SPRHRINg I\Hr?éit@Yﬁeﬁr‘nd/bY%ﬂOgP@aféér@ﬁdﬁ@%@C and a
pressutebe 1} §Hal mﬁﬂnfﬂr@ﬁd&bﬁé&fﬂ %Srrfﬁg h?ﬁf%n%t&ﬂ%& fldnd lﬁi(gxaass Be-

% éir) Eth was separated from I cohol s
sides t gﬁ OpioRLG 8 m%g@me@éﬁ}sohexene aldehyde, with subse-

quent hydrogenation into isohexanol in the presence of Ni catalyst by hydrogen ob-

tained from biomass.

Besides that ethylene was also telomerised with methanol at 150220°C and a pressure
7+3 MPa in the presence of tertbutyl peroxide, which has been used to initialise the re-
action, to obtain a mixture of oxygen-containing compounds mainly comprising Cz-Cia

alcohols of normal structure.

EXAMPLE 15
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drated in the presence of Al203at 300+1 0 C. Ethyl ene
t hus obtained was m xed with synthesis gas,
w@eoogiossdi ng from bi ogas and having a rati o COPERSH2004/001534

and directed to the reactor with cobalt -rhodi um

catal yst. The tenperature i%gthe react or was kept at

9010C and the pressure at 2f°"MPa. Propionic al dehyde

thus obtained in the reactor was directed to the
CrusK&RPeh&st £aBt fLP] ki rpge ;

A e iy o) gl B SRR gty of
the gigin piaach Jassgepmplishehusing ip fho finvietage Bersiodedld latylase Zyma-

junt—ﬁdgg'ﬂﬂb%,@!Od@,hbfé}ﬁsl,ﬁﬁﬁ’ti&{%.@@r}ﬁ? érefjtk%%f 50 oﬁﬁ? "WEarch), and in the

yde, w th subsequent hédro enati"on in
seconfsppgscalienamyiash elygoswariec 400€ (N Tat 605 tcobyuimptionded ml per 1

kg of @Qiﬁ)aﬁﬁ@%tfiﬁpéﬂﬁmdug&ﬁﬁy %%8& 3y d1|3¥ llﬁgeU\g%Shefavlf; Ren

tel oneri sed w th nethanol at 20C and a préssure
used. \fibg GORCEHER IR Sk AuE 0BT diabes IbthyiSupstreks dea rakilt bf bagymatic hy-
droly3&@Rs U$esl tPtHN U sBlalkS GretdgadRach &E}h Eﬁl’l%t% BrBunt providing a
m xture of oxygen- containing conpo nds. main y
contegbafzCsioh ¢ 083nehlp anfl eatsp ecist hyfsplyshteselitaistedria enzymatic hy-
drolySreXOMPletelidB28y Erts Reste Mg ath e Hndd yh Wi Sy X . Lhi i
yin a rafiﬁgﬁz f:%?S.eEnzyngtic hyggg]ysﬂgq%@b%ﬂ%*gﬁgF%nonl
trogenyy SieE IFr W8 StNeBIASE iSs keevisiaages Hitrorhickilite the sugstrate at a con-
centrdthel SISk ADITE e 2 B3 8t &Y Bk W ke B R '38°
p consunptg)iqon 8. 25 nm 6er 1 kg ré?‘ the gr géllﬁpés_}iagr?%h(%,%aﬁfnd &
PH of 6Pt he second stage gl ycoanyl ase d ucozym L-400C (pH
5.0, 60 C, consunption 0.8 m per 1 kg of grain).
In%ystrial enzynesiyrodgped by Ende Industries Inc.,
The spesa Qi {ranguation ses. 5 Fhé Bo AdemOl senesntistionaatibh pardat ésmenta-

tion wiaB &89 RS Efpenfshdls E%h&raﬁgnmﬁgﬂ, %naﬁﬁ%&hé(?lieébncentr&

. S 16%_ To the substrate were a . super phosp

tion 12@ r%ﬁ{gume el santart o Cone aisehels REEBSHe ofpiemglume ahdthanol,
ami no acid hydrol ysate obtained in enzymatic hy

is of t dreg protein in the anount

droly he distiller n.
EthanBJf" C?din?lFih‘elS GO dRjher mla%léi Geentnepsywale distided fomydesafter-
fermeia@OB $H1tBre GELAY (84§, Was i ntroduced to the substrate

at a con centration of 5 g/1. The fernmentation was

carried out at a tenperature of 38C and a p f 6.0. The
SuspefBe€dubétahBed BRI M1 MR Ar, Aflet 3xttacti N 8PRon ol 5 g}atbained in the
o Dy

concentration at the end of fernentation was 8.

fermenigfion of gRARTSFRIFS Yiskird TAXPORY ey Sifguare gadensed fo a dry
s g BgRl ORI Wl AN Tl AL AL oy
dreg, after extraction of alcohol, using at the first stage endopeptidase Pepsin 2000 FIP-
U/g, EC 3.4.23.1 (pH=2, 36°C; consumption 0.5 g per 1 kg of dry substance of the dis-
tillery dreg after extraction of alcohol) and at the second stage exopeptidase Aminopep-
tidase K EC 3.4.11 (pH=8, 36°C, consumption 0.1 g per 1 kg of dry substance of the
distillery dreg after extraction of alcohol) was carried out. The amino acid hydrolysate
thus obtained having a concentration of amino nitrogen of 2000-6000 mg/1 was used

as nitrogen nutrition of the yeast in fermenting carbohydrate substrates.

Propyl and isopropyl alcohols were separated from Cz-Cs alcohols and other volatile
components and dehydrated with Al,Oj3 catalyst at 300£50°C. Propylene obtained in the

dehydration was mixed with synthesis gas, produced from biogas and having a ratio
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Et hanol, C3-C5 al cohols and other volatile conponents
were distilled fromthe afterfernentation culture

wo p@paioeh3fash) . Suspended substances of the di BET/BE®N4Y001534
dreg, after extraction of alcohol, obtained in the
fermentati on of carbohydratgﬁ yi el ded in starch
hydr ol ysis were condensed to~a dry substance content
of 5-10% After that, enzymatic hydrolysis of proteins

A hendis ¢
Co: Hgill EP% c@l Eé&hﬁ?éﬁ{léig%éoﬁ&%%o gélltlrgggie cgial tzg%%ttemperature

in thesrep, rgvaSé@Pﬂ; a4 99319°Q EF&PYCS@G@ at@hk Mﬁa |Bany10alsi gpopmrtyl alde-
hydeslott@irl iflfihe %é’@:%&la%l% Qfnd JQlereQ 'tﬁ thd Ha%'ﬁéé— xg{tﬁ % an{rst where

extraction of al cohol) at the secon
these gyesp &yl ¥%§§éteﬁ1rﬁtrﬁ)¥féfﬁﬂqr6’é§é ok 1BGE3N°L aI((bHﬂessm'@of 1-2 MPa, us-
ing tHeQ%M @Ta@red&’r&ﬁrblémlégs Q1f1tod151¥cy§éﬁl?§ﬁs%%‘ﬁ? Oficdillfs.

dlstll ery dreg after extraction of a coho]) was

carried out. The amino acid hydrol ysate thus obtai ned

FurthBﬁbebQ bRt MRk alh ot Gfst 250 R %&qg&&én@%%h§9& and hy-

was used _as nitrogen nutrition of east
droge%teﬁlém Ny catalyrg i eiressu pRieinaddsompriomass amg isooctanols.
i sopropyl al cohols were separated from C2-C5 al cohol s
and ot her vol atile conponents and deh drated with A2
Besides that frorylens wapmsiged Wittoparben @xisiss aptaimed fromhearbon dioxide ob-
tained BMYHY b EOBE BSh ITS HESyWHdisS) léﬂHhi@a?télsug’é% ra@foqqg(:@% in the pres-

fron1b|ogas and having a ratio3
ence ofig eRRigE catabrt comHEtsiRe wasw@éwarb@md wakarcatchiripthylamine

at 100E@ temlaes pidikerd 14 NPalt620tah MBSt eRbnat 9010C and
pressure at 2+1 MPa. Butyl and iso-butyl al de hydes
obtained in the reactor were transferred to the
EXAMPR@Eci®r with Ni catal yst, where these were
hydr ogenated at a tenperature of 150+50 C and a
pressure of 1-2 MPa, using the hydrogen obtained from

CrusHedofess ,g&ﬂt%MMéd W waebst ¥ baidd 6018l S5 -Enzymatic ydrolysis of
Furthernore, butyl aldehyde can_be first condense

A éﬁ@%?%%}?ﬁdé%néﬁathﬁ/ﬁw stpesdhermoptehle amylase Zyma-
junt-34oCc@ted BsO0WY, dondtagRPBnaRLE NSk I RELPHANESS, ki.@&@h and in the

|sooctanols Besi des t hat ropyl ene was m xed w

second stag5ElYRorRY assHcReEm i 4 Q:én%érp 5% a@n%rlpta@m 8¢B ml per 1

kg of e drhig & I&Hu@tr@él"@ﬂzﬁm@é 9?6’&1133@333}3En@@g1d%ttﬁ£s i}, USA have
t he &stlo of 1:3:2 int res ence of a conple

been ysed, he coResbTatame FEPPlITsatsein AbarBbriyate afd é@svéh@f enzy-

matic hyHRIII ¥k NSoATLARIQB sBREe FeR SHRU: %u% %JM Bhi® in the
opbtai n_ n-butyl alcohol. EXAMPLE 16 Crus wheat grain

amoupjRrogdingaerirnkel £¢0s Af 200 me/b axd q_msl%amérliwﬁ@ywe obtained
in the RYIH By WSlySis0df thB i @iIRip d%éﬁ&@elﬂ@%n%@%ﬂédrﬁhﬁgnﬂ 71l (880 mg/1 of

. Iin the first stage thernostable anylase Zymaj unt
amino nitrogen). Starter yeast biomass S. cerev1s1ae was introduced to the substrate in

the amount of 5 g/1. The fermentation was carried out at 38°C and a pH of 6.0. The
speed of fermentation was 3.5 1/g*h, concentration of ethanol at the end of fermenta-
tion was 8.8% by vol., isopentanols concentration 240 mg/1, and isobutanol concentra-
tion 140 mg/1. Total content of C3-Cs alcohols was 0.65% of the volume of ethanol.

Ethanol, C3-Cs alcohols and other volatile components were distilled off from the after-

fermentation culture liquid (mash).
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340C (pH 6.5, 90 C, consunption 0.25 m per 1 kg of
the grain starch), and in the second stage
w@bkopsoasyl ase A ucozym L-400C (pH 5.0, 60 C, PCT/SE2004/001534
consunption 0.8 ml per 1 kg of the grain starch).
I ndustrial enzynmes produced_by Ende Industries Inc.,
USA have been used. The concéntration of car bohydr at es
in the substrate as a result of enzy matic hydrolysis
SuspMafedl¥stabRel BEusHBStAkAI e Sr@dded; oAl Eined i
pin t he anouﬁgaprov?%fng alfghtent ofCE§%§§¥&%8%8h§%%?nedlnthe
fermegintioneffarhelysiraieg vislgedire stapeh hydrsdysis wdre canilensed to a dry
substhifed @ntehSofd- 1049 irSihhdid GEM LM RChHE] | Cridi 0
amount 70 ni/%g%3602§g/i of §ﬁ§no nit%&%g%yphggggﬁgﬁng(lZA
conceptralionigf fegQs. Aftercibiedqcid Audyedssis af prsdeine of tie tistillery dreg after
extradtéRSdTaabdhol Wab RErAPYAE 2 050X, Ghb-ar il ' Sob-
. carried out gi 38C and.% pH of 6.0}'%ﬁ%ﬁéggg%ﬁ%%ggthEOb
taineq BAYRR PAPGH Hakos obaming hitragsn@d RPPALGASY mE/kwhanstd as nitro-

gen natritidiCoid yebhst i@l eBALA kibArbe %o%ﬁ%tgﬁa%g{ra es,

i sopent anol's concentration 240 ny I sobut anol

concentration 140 ng/1l. Total content of C3-C5
A mixalre T RSy WRASHI SRYE @E%éﬂ&@ed’ 2biE,-ef afbhsRalng g&ﬁg@wa’tﬂe com-

ng3-C€ agcghols.and other volatile components wer
ponengs apd|deaydisted iy B pussenge Eraephentatialish at @608P@°C. Isobutylene

obtairedqHitte (BBHdatidA waSRSRMEHiE Y ﬁ&é@f‘se?ascgbtgjﬁ%fl from biogas and
|st|IIep¥%greg, after extractions of al cohol,

_dist], .
having firatif & et Aerretinriiedie e wrcioarbEngehat extadsist| Trauperature

in theirBa&tbaiveb KBYHAOl §Gi®CBI L8N eh118 3P Mhe méxc}:élae of amyl

subst ance content of 5-10% Sulphuric acid was a
aldehsfcifFS&%uaﬁgtﬁwecbW% idéieRtrdototis cerrtenwitht Niowtelystesbydrogenated

at 150860eC ahba: pred&id NYdVph Yy?ilﬁfd%geﬁ’lrﬁ%@heéi bt ﬁ%mass, to obtain a
. dlﬁtlller§idreg after extraction of al cohol was
mixture,ef, AEARCM- 90 C. The amino acid hydrol ysate thus
ob tained having a concentration of am no nitrogen of
Furthé&0ie 60001 By RS MSIRIAAS Hhidrc88Rtd bl ddehe %@éhyﬁ%@, which

east in fermentation of carbohydrate substrates.
are th%/ﬁl 36/ é’foe%e’a?teéd{ﬂ;ﬂ isgflecsmelssingiks rsesrnca 8 il Prisiytsisg hydrogen

produedCRbAI Homads 0t her vol atil e conponents and dehydr at ed
in the presence of an Al 203 catal yst at 25050C.
| sobutyl ene obtained in the dehydration was m xed with
EXAMPYBtiTesi s gas obtai ned from bi ogas and having a ratio
CO H2=1:1 and directed to the reactor with cobalt
catal yst. Tenperature in the reactor was kept at

Crushd&02QRe: aneh M83akES vath AL iVRatic TRe. 315 XEMEEn Ofic ﬁWlJolysis of
aI%Enges t hus obtained was directed to the reactor
the grafpsfengh way agopmplishad myinsigdhstieat segq Sosoosiahle amylase Zyma-

junt-3POE MRS, 192 CVRan QYmPH e @ULN I HRA YA hO B RANBSS, 1101 in the
seconc{) Ettagé I;137acoarg.']n§1talél,tra %lgcf:oz?rg'ly |L—4a0|0%0(|;)(1)-1| g.'O 60°C, consumption 0.8 ml 1
, , . per
kg of the grain starch). Industrial enzymes produced by Ende Industries Inc., USA have
been used. As a result of the enzymatic hydrolysis the concentration of carbohydfates
in the substrate was 16%. To the substrate were added superphosphate in the amount
providing a content of P2Os of 200 mg/1, and aminoacid hydrolysate, obtained in the
enzymatic hydrolysis of protein of the distillery dreg purified of ammonia and aspara-
gines by known methods of ion exchange, in the amount 100 ml/1 (400 mg/1 of amino

nitrogen). Starter yeast biomass S. cerevisiae was introduced to the substrate at a con-
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Furt hernore, anyl al dehydes can be first condensed
into i sodecene al dehydes, which are then hydrogenat ed

WO nios/osseriecanol s in the presence of N cat al yRCT/SBI0NH001534
hydr ogen produced from bi omass. EXAMPLE 17 Crushed
wheat grain was mxed with ter in ratio of 1:3.5.
Enzymati c hydrol ysis of the%grain starch was
acconplished using in the first stage thernostable

centra&M @fS@ &Inherﬁﬁg& (m%'é' cgré?% 819’5 gﬁ a gxﬂ?%rn.@ﬁlieocl)} Z%"%Sand a

rain starc and
pH Ofét%gTehegt’fIgﬁ@ aﬁﬁrarse@t@lmwy B Ql/zgmck(emdnse@traﬁml @f ethanol at the

end of£RRSEARIHPNwEs 8 731 1 %Bl llsg &‘Bt%%ltsg:%n?é%n 1osr§ @58 n%/ 1, and isobu-

I ndustri al enzynes roduce I es |
tanol eppeenipsiopt) medh Thagotal p@@’mntt Oﬁﬂsﬂseﬂeﬂm}mmewhed 2.3% of the
ethanBYyeH1@¥Si S the concentration of carbohydrates in the
substrate was 16% To the substrate were added
super phosphate in the anobunt providing a content of

EthanB2 @0t; 208n88/shd HRd: @&bﬁf&%h&ipJiiéﬁwbvﬁea@l%%%@&’%ﬁ'f&‘?% the after-

in the enzymatic hydro ysis of protein
fermentagion qudiyre diael pusstli ed of anmoni a and aspar agi nes by
known net hods of ion exchange, in the anmount 100 m /1

(400 ng/l of am no_nitrogen). Starter yeast bionmass S.
Suspe@élﬁé\w Peecimel thetdivdlicrudire aftes estibstiompbaladhel, obkBed in the

fermeﬁ@'ﬁibhaif icfb oMy dBatdh labta-mced fr?E’&r@&H ﬁ&@&gy X@%ﬁ%‘@ rcghggndselélt to a dry

tenperature of € Spee

SubStﬁ“?eCrerﬁé’ﬁ%%ﬂtu Brr- % éfter Fh%}*@ﬁlzymﬁ c dydeansis af tfmwdzetﬂlery dreg pro-

t f
i Sl 1, OISR 3, ROl
34223 AT b0 B cepeumgtion Orhe nestlake ehiyeTbsbinaE e distillery
dreg aﬂ:lef? @i@é&ldt?@&ﬂ@(ﬂﬂﬁ) 2% of tﬂeh&cgﬁ@ %F&ge e‘f{gkégf? as'e:,’t@eﬁ’ggl(ypeptldase

| cohols and other volatile co ts were
A EC %t‘*sW { |1%% 6P 3P orRopRBmRtionrG-p werer dt kgmf dwyl swhséance of the dis-

tillery Ht@éf@el(éi@ﬂ&mn%‘ﬂ%&%BGQ @va%%h@@ %ﬁ§ aE atnlﬁﬁg %c?& h#lr%hysate thus

after extraction of al cohol, "obtain
Obtm@éﬁ%ﬁw FRRFentrationss FpiRa mE ogst AP9RE0DA rsg/arvm treated by ion

exchalﬁgﬂjﬂ’o%ﬂﬁd& anWB6:8aGRRYEAS 864 ta@p%a%[ﬂ{ess HRS! Ay ? ?hﬁ ARLERAL of amino
10% After that enzymatic hydrolysis o

acids tg?%?fl 39P&F 8RR b ABRRT AR Hase T iR Vead @8 mitrsgerynutritidreof the

yeast ihi fefrheSta®igg 021 hdasenbapaisn 30000USP-U g, EC
3.4.22.2 (pH=5.5 O C, consunption 0.1 per 1 kg of

dry substance of the distillery dreg after extraction

The mBdudd t L i
e u bo%l%a:l%ﬁ%é@@va& @@%&%@%ﬁ?ﬁl @;7 gié:%ﬁg% e\é’gﬁéﬁler volatile

Compoeaﬂ fehydyated &f ayiemperpigrgfof 9i§@‘1§simatﬂﬁ@eorg$end¢@f AlO3

cataly$}i $he mixture of pentenes obtained in dehydration was mixed with synthesis
gas obtained from biogas and having a ratio of CO:Hy=1:1 and directed to the reactor
with cobalt-rhodium catalyst. The temperature in the reactor was kept at 90+10°C and
the pressure at 2+1 MPa. Hexyl aldehydes thus obtained in the reactor were directed to
the reactor with Ni catalyst and hydrogenated at 150+50°C and a pressure 1-2 MPa,

using hydrogen produced from biomass, to obtain a mixture of hexyl alcohols.

Besides that, hexyl aldehydes can be first condensed into isododecene aldehydes, with
the subsequent hydrogenation into isododecanols in the presence of Ni catalyst using

hydrogen produced from biomass.
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tillery dreg after extraction of alcohol) was carried
out; the am no acid hydrol ysate thus obtained having a
w@ewsenBsat i on of am no nitrogen 2000- 6000 ng/BCTEE2004/001534

treated by ion exchange to extract anmonia nitrogen

and asparagi nes; after that the m xture of am no acids

free of asparagi nes and anmori a nitrogen was used as

nitrogen nutrition of the yeast in fernentation of

car bohydrate substrates. The m xture of anyl al cohols

was separated from C2-C5 al cohols and other vol atile
EXAMRdpbhent s and dehydrated at a tenperature of 25050C

in the presence of A 2 3 catalyst. The m xture of

pent enes obtained in dehydration was nm xed with
Sugasaieriaslassegnwitbin sdavkdrdse @nﬁmrdgasorawm\wasgdmueémm water to
a sac&[arggg b@q&gﬁ*a@ﬂg oq ' r8€/C ta%ﬂi}l%@d H;] @ufé)?%[%coima\"to Pﬁl 5.5, with subse-

cobal t - r hodi um cat al y<t

quentyadsiition ohaminegsid hydlysas, a)lb@altlh@ ip peidshyrdeolybis2df pvPin of the
dlStlHEF})(a’IJe fﬂé@%?@&ﬁmﬁ i &Iaglﬁﬂlc{#ﬁcat a|d a%?g}eh%nes L[)y the known

di'rected to the actor wt
methqdsdpfdere sacleansst 1r1§%@@oamj9@a n;iv’b@s?@rregzu-@ avfEap Iumoggl) and

yeast @Veg"ﬁé}gﬁgmﬁgg @u E&%V{S{%%th g?fftﬁ.h ntld? 59 184 rﬁfen&auqul was carried

y |s. Besides t exyl ald es can
out a*f 36 a%ﬁ@e’fv@ea‘hﬁ §Peed @fd@@n@ﬁehenavmsﬁdég*h \Wi2t®s 4lhehols con-

centr SRS SR Y AgENaLLA Vs 854 S\gg o%&&&:ﬂ bo, $c{l1 . %f n(123—Cs alco-

presence of NI cata st usi ng ogen pr uced

hols, Ehﬁ#ﬁ@@OQBﬁEW%%@%Eﬁ swghﬁn%ah@hﬁnbhsses with a
saccharose concentration of 46% was diluted with water
to a saccharose concentration of 18% acidified by

Co-Cs gigobrin Vereadipdliedof from Sie giterfesmbsiatipnent!tuad diquid (mash).
am noaci d hydrol ysate, obtained in acid hydrolysis of
protein of the distillery dreg free of al coho

Suspegglef sibgtagtcen whihm digiiBera detggﬁfleagﬁf atoohbl obkainkd owthe fermenta-
tion oﬂ@éﬂ%@ﬁ?dloafteé OB XA Erchl 1‘5&1 sf’t},”WéPé C&Qiegi:sé& t6 ;2’170@37 substance

am no nltro en st "starter onmass
Conte%fe?fe'inl 9%@37@1?90@%@10@%@ s @ﬂd@d dt B0 dPheuttapropitiag A gHCl concen-

tratioN@8 08 FALE I&H}ol%ls %§$rcﬁ@ﬁil &t 'f'hé d?stll ﬁ?ﬁ%e %ﬂep Extraction of alco-

fernentati on"was” 4.
hol, wag serrigd eowt &t 49%e ﬂé‘ﬁ arr@mo a@dmaw@m thas o@t@seﬁ heving a con-

centréitfb‘ﬁl dfdelrﬂﬁo%lgrégt\ﬁ? ho08i6063 rﬁ:g/ 1%{&%%@ ééjy\/‘[{la oﬁ%?%é;%oeextract

2% of the~vol ume of etHhano
ammogia mtrcpg@a 19 asnaspginhealidritbat the miviuas pfmmmn acide free of aspar-

agine Ia:hg léhﬁn()ﬂﬁxsrﬁ)crogélf %%ﬂg%g a%%fé‘gg&? ﬁﬁﬁr‘?ﬂ?ﬁ Bl yc‘ ats{ l efe¥1];nenta-

free of alcohol, obtain Int er nent-a

Uano%%ﬁgéhyﬁﬁﬁﬁé@bﬁﬁwﬁﬁned in starch hydrolysis, were

condensed to a dry substance
The mixture of Co-Cs alcohols obtained in the fermentation of molasses is dehydrated in
the presence of Al,Oz catalyst at 300£100°C.
The mixture of unsaturated Cz-Cs hydrocarbons obtained in dehydration was mixed
with synthesis gas obtained from biogas and having a ratio CO:Hy=1:1 and directed to
the reactor with cobalt-rhodium catalyst. The temperature in the reactor was kept at
90+10°C and pressure at 2+1 MPa. A mixture of C3-Cs aldehydes was obtained in the
reaction of hydroformylation. Propionic aldehyde was then extracted from the mixture
of Cs-Cg aldehydes and hydrogenated at 150+50°C and a pressure 1-2 MPa into n-
propanol in the presence of Ni catalyst by the hydrogen of the renewable origin. Propa-



10

15

20

25

30

content of 5- 10% Hydrochloric acid was added in an

anount providing a HOJ concen tration of 0.5% Acid
whyasokopsi s of protein of the distillery dreg, PEl/8E2004/001534

extraction of alcohoi, was carried out at 40 C, the

am no acid hydrolysate thus obt ai ned having a con

centration of am no nltrogeﬁ 2000- 6000 ng/ 1 was

treated by ion exchange to extract ammonia nitrogen

nol 13%%&\%8 Q5 @ﬁé Q@aée %fftc% 'e tﬁ@&hoﬂ‘ ae}r{?c?r {é{)lg n8 \Kgg g{l@egjé%g% %icixture was

free ara ne an amonl a
first qﬁ?ﬁﬂ?’@ﬁféinto rhixitere gfunsheunpéaks-COn @dﬁhﬁd‘ﬁsa whichn web then hydro-

1 . h
L e A R R [
the hydyogee optadrech el repawably sawana®0@d100alcohdlk@re extracted from
the mﬂtﬁ?@BﬁC?blyﬁ%@flbﬁ.@%gdd %ﬁ&e&&ﬁ hepaEARNS, Qhtalned | n JARGH

m xe synt ap necP Cfe

ation was esis gas o
into iggjogtpns, FMichipvioHgwed bathydragenktien intosnuhixiure of sdottane by the
hydrdgb§ oh8AREPEoM Fabre! talyst. The

Y 1”ofg’errrc;er at ur erol n{t %%?egcteo%%s{%%%t at 9010C and
pressure at 21 MPa. A nmixture of al dehydes was

Besid@bhigdthast ’do‘f:‘altch letéeaglh'eﬂf%e%fm&mlr gﬂgag}(\% Tt reactlol% of hydro-

Pr opi oni ¢ al en extract e m X
formyggtiog, Géﬁ)b@eﬁé‘sbﬁwciﬁ}@ﬁ@ dfetoat mdxtyre Qﬁmswmedacap@esasmmjdes

WthhlaI% tNE)ﬁ‘ Hyﬁ?&eﬁ&[&p@ﬁﬁlm'cﬁteh t%%qﬂr%ﬁoégnpr oth%%%ﬁg‘x%gle origin

hydrogen of the rene b e origin

-+ into th%n%tﬂlaﬁ REgRGateeCe Eagicaiol Oof iss-satustint. s

dehydration. al dehydes m xture was first condensed to
the m xture of unsaturated al dehydes, which was then
SaturpiegrGrge ratleehqls cem shern bg éﬂh)édr@fied\m’tbaﬂ#l)ysft a iterhperahere of

250+50°&tiHfLa 91§1X§ﬁ‘tetb?%tn%g.t1£‘afe§ &;- C%bé&l’%flg hﬁ? ﬂgzrgt ?Qted Cs-Ci2

obtai ned fromthe renewabl e rawmateri a
hydroggihogs 0dErined i ERbY HiakenmdtioNi edtebise by Heref rdehvydlplatoe@m are

hydro@én%@@ﬁ% d Mikth®e Bf §5EP&EAYUs- A h%d&"&;a‘fbbéso Qleltsg Nructyre.

which is followed by hydrogenati Into a mxture o
i sooctane by the hydr ogen obt ai ned fromthe renewabl e

Moredve iHBhE bk@éencggﬁé‘igﬁﬂ Ynetdl %%l&éhf@esggt Q(If) €%§ at 200£50°C
thure obt ai ned |nt ereaC|O orny ation

withowleatplyst patgratedriceRedeydreeasbansian be sopflengeslawith £ eCh aldehydes

into a%&%}%%ﬁmns\ﬁﬂh&lﬂec@@? dlpgféofgéflgr@ﬂ?cﬂaélg&b Ghe Men h}(dro%enated in

catal yst by t dr ogen the renewabl e origin
the preggncg;ok iV :Cét&érstéiaft ihegeaewalble biydregenfints @ mikturetaiseturated Ce-

Cyp alMOW 8tied-«dhe@hal s can then be dehydrated with A 2 3
at a tenperature of 25050C into a m xture of

unsat ur at ed hydrocarbons. The unsat urat ed
EXAMPLE 19

Beet molasses with a saccharose concentration of 46% was diluted with water to a sac-
charose concentration of 18%, acidified by sulphuric acid to pH 5.5, and then the alco-
hol yeast autolysate was added in an amount of 50 ml/1 (350 kmg/ 1 of amino nitrogen)
and the yeast starter biomass S. cerevisiae in the amount of 5 g/1. The fermentation
was carried out at 38°C and pH 5.5. The speed of fermentation was 4.0 1/g*h, Ca-Cs al-
cohols concentration at the end of fermentation was 8.85% vol., including 0.1% of Ca-
Cs alcohols, that is 1.1% of the volume of ethanol.
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hydr ocar bons obtai ned in dehydration with Ni catal yst
by H2 of renewable origin are hydrogenated into a
woreoos049Dnf sat urat ed hydrocar bons of i so-struRPCTIEE2004/001534

Moreover, in the presence of a catal yst (netal

hal ogeni des ) at 20-100 C or,_at 20050C w t hout

catal yst saturated hydrocar Bdns can be condensed with

Cl-C3 al dehydes into a m xture of unsaturated C7-C15
Co-CsH1 €N ﬁ’eré’\ﬁigﬁﬁe(‘?k’r‘c‘)ﬁ’hfﬂesaf?é‘r%eltlﬂ%ptaﬂxgrblelgt%ﬁg 1d ﬁ’n Cz Cs

presence of N catalyst by the renewa ro e
alcohgls FrRieRipinedtin the Seplares ArewotEonvas shahydra:tetﬂ it A1203

catalysXAMVBbELDHBeet nol asses with a saccharose
concentration of 46% was diluted with water to a sac
charose concentration of 18% acidified by sul phuric

The ndgtfe bOuRkhidraredaidct ﬂ?@rotcaﬁoo sco%g%g%d%? %%Bg@yattf)o!nyvsraast fixed

was added i n an anpunt ~ of
with sypthesieens @Walrtqeﬂefr%dmg@tm avipg erratie ):Fhel varsd dizected to

the rebBtok %tmrﬁdémgéa]cal_?gp Q‘hfeQEﬁ'E@#e& Fom WAS SR, va?as kept at

out at 38C and erment at1 on
90+107Crnd Gerpressuresy|2+d B sInctbﬂ Ferttiont ¢dedervf0trtme'laérmh @fmxture of

Cs3-Cs faﬁ:[élﬁ?ﬂ&@%‘a@ RHVBRES- }Sr%gz) R al’dehy&é fédé o QedI%be Eh%sgrgm(tére of Cs-

ols, that is of the vol
Cs aldgbygss e&rdcbﬁ%qogem@ﬁ‘eé A 1S0EPOa 4 ermresmire 1-2 MPa into propanol in

the pr@f;érﬁfe of @i B PHIAS ENHS bt Ite'ﬁre%aiale%ig%j (Is%ég)lol 1%%} ath ned to the stage

hols m xture obtained in the nol asses ntati
ofC2_&ﬁco 0

eleghely drehyetrtigns i -autyl 314%115’613 &Ssﬁtxtmct%ﬁ]?m@ldﬁdéehydes mix-
ture aﬁﬂ%ﬁﬂ@néﬁd tons.atuy akeph £24 Qﬁ:hrl)é%é}?ﬁ
ygl,r tion was Hrﬁlxe Wi tW nt eS| s&gﬂgé%ngggﬁh@g%rcgﬁlya by
the h %%eé’s iR WA Ryl indeiZoctbrihezanell and directed to
the reactor with cobalt-rhodi um cat al yst. The
enperature in the reactor was kept at 9010C and the

Bemdiﬁ'%’é’%bﬁ:se dehydespsiso-plruehiae can dej exiragted from the mixture of C4-Ce
aldehﬁbé@ re@lddomykatd ﬂ@to&h@c&%ﬂééﬁorﬁfm% LISMWARS RS Hp{n"i‘éﬂ%ﬁgm with

PPI onj c al dehyde is extracted fromthe m xtu
methaé@ LM SAYIEENERY! BSfafo bR APBEINERE TERBUE 04RE-Gs aldehydes is con-

densef Eﬁ%ﬁﬁfs&tﬂra@ed\/eé—dlgEﬂeﬁ&@&a&qgon&uEﬂﬁrep SEDEER @lenM rogen-
st by of renewabl e ori ropanol 1s return ey&l

ated in ghf{ W}ésg?%?g%f I}BlfcaéﬂW%bsér%m&@g@eﬁg/mwv@bb omfigipintd a mixture of

Cs- clzadle&{bw ertus ebthirRat@del,r A8sa g%ﬁbg %L@M%ﬁaéﬁ %ithUA 802884 then

sed to 2-ethyl hexynal,

conae
hydrow%g@q theressnas qﬁ,Nl@gf:egygj:Sett 2§§D+5ﬂ°§ hy @de@@n(ﬁf renewable ori-
gin intb@REWBRkEpHdiflk RahFhR e LEWRRENENBLns BE %od&?uétﬁ% G5

al dehydes of iso-structure cadn be extracted fromthe
m xture of
EXAMPLE 20

Crushed wheat grain was mixed in a ratio of 1:10 by weight with water heated up to
80°C and kept at this temperature for 10 minutes, after which the temperature was
elevated to 100°C and the mixture was let to stand for another 30 minutes. The sub-
strate thus prepared was directed for sterilization in autoclave at 150°C during 60
minutes, after which the substrate is cooled down to 37°C. As a result of the overcook-
ing of the flour the starch concentration in the substrate reached about 6%. To the
substrate were added: the amino acid leucine in an amount of 750 mg/1 and amino

acid valine in the amount of 560 mg/1 (amino nitrogen content of 150 mg/l). Starter



10

15

20

25

30

al dehydes and converted into the correspondi ng
anyl enes, which in interaction with nmethanol form

w0 s@anyisaet hyl esters. The remai ni ng m xt ure OPCT/SE2004/001534
al dehydes is con densed into unsaturated al dehydes of
I so-structure, which are thgg hydr ogenated in the
presence of Ni catal yst by e hydrogen of renewabl e
origininto a mxture of alcohols. Thus obtained

yeast @1&99@ @lo%ﬁ‘i‘dlg% %Q%%ﬁ%lﬁ%mx}gg ﬁrgg e%f% 1-the Stubfgﬁé%&t a con-

genate Int resence
centr%tyorhy ? 8¢ ]eﬁ‘héffeﬁf@mimm avagrdargedh OuhabST"r(éand a pH=5.5. The speed

of ferx%@ﬁfa%ﬁﬁoxﬂgé §% Z géyrc%hggn@é(%ﬁ) 6RLIRONSs & gt]!lé? 98t oL of t’%%t enfatlon was

wheat graln was m xe
1. 85"/1 by GOBW%nglﬁshrvg 0 R2Mavdr ofrtherel, G 1% gol8GL Eo@n@bdmuﬂno 03% vol.

of isoBdtainldl S E 8RR, Q)tfg{ Bufa@ol ]@Ogﬂ/oqgﬁ. éﬁr s feo %lﬁré 1 ;(%:nzcrl tggncentratlon of

t enperat ure was evated to 10
acetopept thy erdhpldfermentationtiers 89%nvelut es. The substrate

thus prepared was directed for sterilization in

autoclave at 150 C during 60 m nutes, after which the
The migRae chfe Gseledhwleand eaptons obiainedin the stendlt fesfaehhation was, af-
ter seBMRIBAA dcBDnef aliRirblcUkith RE chatc%rtﬁycﬁe X W 6BbE O’Phé Huxture of

the substrate reached about o ubstrat é wer
unsatygted: Cor hreh¥dhoperbaas @btained ire dehy datianoast miofed 7gith ﬁglll‘rhems

gas, oﬁ%%e@fﬁgrf?orﬁ%lgga\éagﬂcpﬁahﬁ ta t16 % Hgi]ggﬁ ggér%é%@ ’Jéoche reac-

nitrogen content of tarter I onmas

tor with gahalt- ahwnla@éﬁlaﬁmi‘m f@umevﬁslm it ﬂmjme@rtvoast lept at S0+10°C

and tisdIpedsk@tLat+ 12PN centration of 5 g/1. The
fermentation was carried out at 37C and a pH=5.5. The

speed of fernentation was 3.5 |/g*h, concentration of

A rmxﬁlr%Qﬁ‘@e,SCe,aéldE &Nnd opfaih&d %&I&%&?ﬂanofh}%&g@hﬁm ’J%he mix-

vol upe, including 0.22%vol. of e

ture of CabtecidFiIAes B9 des! ccasans 1§c¥m93tr9$ﬂaﬂlatec_h.a511@@iﬁﬂ°0 wtd a pres-

sure 3¥1bubanaih NQCMSY el th@fhyﬂ ﬁ%‘@ﬁﬁ@& din 1 entatmn into the mix-
concentrati on acet one at end ernentati on

ture ofgarresuping C3"ﬂq eloaheluCe- %:falezh% ap¢ exfhattsd & the said mix-

ture af6&EANRQRG @h@@%jcﬁaﬁbﬁ sl ch fermentation was, af
ter separation of acetone, dehydrated with Al 2C3

catal yst at 300100C. The m xture of unsaturated C2-C5
The retyslhGachepsieRbRl RGN ?Viscﬂgaﬁéfﬁts' A d@l?dgétﬁﬁqnw i corre-

Sy nt hesi s gas, orlglna from Ioga avil n
Spond%%& wRsprates ydocarbey »rééteré@ter@:ttqmeWﬁba@etﬂﬂ@nowam con-

vertedGARAsbaml)RALWN SR %o\éﬂffcl)%ygglntxéﬂyle&ﬂgfg @Vﬁé}eﬁpgjft}k%ol used in

react or was kept at 90 the pressure at
the pracessis qPteingd Gpaethgdesben disridd ofeteined attibe séagst @B derpfentation

and bidgak 6HRIBH Rl HQBessTEofMné fermentation waste.

The remaining Cs-Cg alcohols of normal structure were dehydrated into the correspond-

ing Ci0-Ci2 ethers.
EXAMPLE 21

Crushed corn grain was mixed with water warmed up to 80°C in ratio of 1:10 by weight
and kept at this temperature for 10 minutes, after which the temperature was elevated

to 100°C and the mixture was let to stand for 30 minutes. The substrate thus prepared
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ture of aldehydes with added acetone is hydrogenated
at 15050C and a pres sure 51 MPa with Ni -catal yst by

w0 b@slydengen obtained in fernentation into thECTBR2004/001534
ture of corresponding al cohols. C3-C4 al cohols are
extracted fromthe said mx hure and returned to the
dehydration stage. The r emai® ing Cs-C al cohols, having
i so-structure, are dehydrated into the corr e sponding

is dlréb@&?fdfrs@&ﬁﬁjza@%ﬂr]ﬂca% g‘éﬁ Qﬂqu\io %fftoF %OIIH}I’JteU{_’%gﬁ(‘,: te{ﬂ%g W\%Il(tﬂ‘tl] the sub-

hanol are con vert Into I soa
stratq ig @aﬁl,feplcckmrytqr%&ﬂ@ |Aset tespl. of \the peq:mooﬂahgmﬁ the flsedtlenstarch con-

t s ox i de
cnte I, B 0558 ok SO LR L0016 62000 e S i o
lysateg¥fttae weast ﬁfterr ot eantiongf Gimmhpniaf e heommﬂhodmsf ®n éRchange, in
the arﬁgﬁﬁf e 9111?? t i %Fl%%nf}fm@gégﬁ@t%&tg#m utc%%c\}/]r@ertses Clostridium

dr at ed e correspon
butyllmqtcioqum Iae@tObu‘ryﬂanrIaﬁln‘l)wa@ mitseeldhcedl tth thasebstrate at a

conceﬂ@fa@i%ﬁ 3B &8 BR ferind {a?ﬂo':{lowgg ce!rrf'egl d?}‘c ‘%%79@ acﬂg PEF—%tS The

hi s ter‘r‘perature m nut es,
Speedt(tfrf?fé‘il@ttﬂﬂénm %P é}(ﬁhedoncz@nma@o@ (ﬁrasd;bO&llmls ﬂh bkteLﬁm'i affsrmenta-

tion wWa8!2.69 1§ fHnde0tn 30l f 3-b ?\[u:?ig B3 LhAk& t(?'i’ff%% Ii)y volume of
or steri

) prepared37 is directe ization 1n
isopropengh ®.@2%dyy whume wliswdutaialet . 5aph bh voluenesof mbsmmleo 03% by

Volurriesof QQd}Je%ghMaﬂ@ cMentAFiof Jreatohed: the %n?\é)g G Mon was

flour the starch con centration
O95%%Bb§?h%@% reached about 6% To the substrate were
added acid hydrol ysate of the yeast, after extraction
of amoni a by known net hods of ion exchange, in the
he migiwge of @2@&%@1’10(%@@1 ﬁg‘?th@pbmﬁfrblmther Ygeah) ferBeatatn is, after

separé(’@&?’ bf Qée@&?es %e%&%%{éd hmibyL ¥ 'alé)é'c.naﬁggOﬂq iR g‘g% Lﬂz?i‘xture of un-

acet obut yI'i dum was |ntro d to the sub
saturgged 532 faroBA o fangecb;qdelq;hﬂgaﬁ@m pemizgd withwysthesis gas,

orlgnﬁﬁﬁé Rth Bidoadbind %Qv f"atRJ’EﬁCé H,18 Sé@l%lecﬂr% (il to ‘hhﬁ reactor
al co

fernmentati on was 4. h, concentr atron o
with cgpalt |gatadyi rapdified ﬁﬁﬁh%tp Pephanis Czﬂmnylsv’t‘)ﬂlfumnperature in the

reactok 76 kbigh 91 F5:28% By qvup }%@7 sihangp, 0. 15% by vol une

of isopropanol, 0.02% by vol une of 1 sobutanol, 1.58%
by vol une of n-butanol, 0.03% by vol une of

n the o f 0 ‘
In th II?Q&%H‘IG@% foé‘&%&fmcaeﬁﬁ{: )ﬁ/”é BRCOlc AeEkRNES M%?nef%ﬁh and Cs

fernmentati on was . vol ume ure
aldehyces of ngraghsiryctusg aafeéqnﬂaietedtfmnm@ui mixtulie Bteareghaining Cs-Ce

aldehyR6TRM LD ol Gonablohy SBRALALY A0 1802001 A0E f 5+
3ﬁ hydrated w ih Al 5CB Cat&lyst at 300100C The RS 6 s>+t

MPa 113)ﬂ:h@ﬁresence of Ni-catalyst by the hydrogen obtained in the fermentation into

the mixture of the corresponding Cs-Cs alcohols. Cs-Cs alcohols are extracted from said

mixture; these are alcohols of iso structure.

These alcohols are dehydrated into the corresponding unsaturated hydrocarbons and,
after interaction with methanol, are converted into isoamylmethyl and isoamylcapryl-
methyl ethers. The methanol used in the process is obtained from the carbon dioxide
obtained at the stage of fermentation and biogas is obtained in processing of the fer-

mentation waste.
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saturated C2-C5 hydrocarbons obtained in dehydration

is mxed wwth synthesis gas, originating from bi ogas
w@eashasdng a ratio of CO H2=1: , and direct edP€DSEIE4/001534

reactor with cobalt catal yst nodified by the

phosphorus conpounds. The tg erature in the reactor

is kept at 175+25C and a preSsure 7.5+2.5 MPa. In the

reaction of hydrofornylation a m xture of al dehydes is

Ca-CsQPE @ yRd of ﬁ@ﬂn@s@n&&ﬁpé’ gfesc&fdeﬂgémm %MS%%LSI%]E% ? Sllo aldehydes,

_separated fromsaid mxture. [he remainin
whichypierfhgg dwdregemetrrbatal @0 4HPAE @@érmpwsate QiSD-BdﬂPaml tlae presence of

I t

e e ol e [Py ena, Ao en SRl ¥5i0Plcohols.
m xture of the corresponding al cohols. alcohols are

ExAMPiiErasted fromsaid m xture; these are al cohols of iso
structure. These al cohols are dehydrated into the
correspondi ng unsaturated hydrocarbons and, after

CrusHedt whagtdram whi hik&t Qﬁﬁ%ate@ﬁ?ré%ﬁﬁé&q sed E&gﬂleﬂ%‘, hydrolysis of

i soanyl met hyl and_i soanyl capryl met hyl eth
the gram pigheh vas egcrmplishedonias i th%fltﬂétséagee@lefm@ﬁﬁafo&mmylase Zyma-

junt- W@%ﬂﬂo@@@b@’@ Shisainirthed o5he 5d20&g %1} ﬂﬁ(ﬁ%ﬁ?&%@i&ﬂ)ﬂ and in the

gas is obtained in processing

seconghstage FlEePaRad e Ghccared-4 %lﬂ?ﬂde’%oo@mﬁo cApsuBPHoe 048 el per 1
kg of ﬂfeegrﬁﬁﬂQ@EéiﬁdIﬂdﬂs@nﬂ re§ eokt&aGPeakd %ﬁﬁjﬁﬁe? MF CBHsA have

are then h enat ed 50C and "a pressure o
been wged. As & ’f?éu cgggﬁ @ng@'flaq!\ﬁ: hﬁ(gpb}[sy%theocgpq@yg’prgggn of carbohydrates

in theQRibtREs whB 16h8 Ef B Phb wh 8 bads@td i &b Grars 3}9 an amount

al cohol s. EXAMPLEZ2 CrusShed wheat grain was m xe
providjag arcoprtl FaOppl 408me/L ithe pminp aci tnsinpsingmofmphat of 2000

mg/] Sidbmisd AR val@S iAGEOHRbL SN 3% RG /1 %ﬂilﬁs mﬂrB%én S8:A88t of 390
t her nost abl e anyl ase Zynmgj unt - 340C (

mg/1). c%‘ﬁg‘i?ﬁyﬁﬁ%}rblemﬁss St cereviseeRER O trgdaicgd 49 fhe sapergte admdconcen-

tratlorh of B@?l Slﬂiéof@ﬂnéﬁﬁgl%ngﬂfékcc%%& ?5e a@bgﬁ@%yﬁl A—RIQIQ)Q% d.Pithe speed of
60 C_ _consunption 0.8 ni rarn

ferme%’rtaé]loehxyas ‘?ﬁdllé gilvithe C%Wmﬁ %cﬂﬁb@@oltﬁ tEpagad of fermentation was

8.8% b dolS ik b thA6l conbSArAANE 1066 s eshd ﬁ%baté[rﬁﬁ Wbhctration 910
the enzymatic hydrolysis the concentration o
/1, L HGRG AaEREof o Ch eloebels TR b Salso 5% vBpe ppHGSBRL €

was added to the substrate in an anount providing a

content of P2Cbkof 200 ng/l the ami no acid | eucine in
C2-Cs glcohpis mere sHstiRsoir oy the Affar S tadon culinrabayid (mesh). The mix-

ture oﬂ@@tal&fhoié QBtaHed i BE QardH frRQAM RN LR 0z dPM the pres-
Starter ﬁ%gst bi omass S. cerevi Si ae was

ence i § ﬁ’clYeédi?é%lé{STt & 4 Freneupttieaf 58t5%°€dw @ amxture of oxygen and car-
bon dioxide, obtained in the biosynthesis of C2-Cs alcohols, to obtain a mixture of Co-Cs

aldehydes. The C»-Cs aldehydes obtained in the oxidation were condensed into unsatu-
rated C4-Cys aldehydes, which were hydrogenated in the presence of copper catalyst
into a mixture of saturated C4-Cis aldehydes. The Cs-Cs aldehydes were extracted from
said mixture and returned to the condensation stage, and Cs-C1s aldehydes were used
for the extraction of individual aldehydes or hydrogenated in the presence of Ni-catalyst
into a mixture of saturated Cs-Cis alcohols. The latter can by means of dehydration and
hydrogenation be converted into the mixture of saturated hydrocarbons. Besides that,
both saturated and unsaturated Cs-C1s aldehydes can by oxidized into the correspond-

ing acids. For oxidation of aldehydes into fatty acids we used carbon dioxide from the
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tration of 5 g/1. The fernmentation was carried out at
38C and a pH of 6.0. The speed of fernentation was 3.5
wo c@Si403vhe concentration of ethanol at the enPCDSE2004/001534

fernmentati on was 8. 8% by voI , 1sopentano
concentration 1250 ng/ 1, % i sobut anol concentration
910 ng/1l, the total content 8f C4-C5 al cohol s was

2.95% of the volune of ethanol. C2-C5 alcohols mere

gégﬁb (W=To U t culLure ui.d___ .
roceh 8 A QTR0 BUTEOL A SULLULE Ll i e
preserlﬁ@aO%marlgﬁn@@rammtatcatﬂ&ystméh@kqmdzmasemnm@t #-as50ehend a

. | L,

pess S0 0Eg oL byt o aSRh5,1 450L050 L, B conca
to thepkrasymmrikeds, 36 g ogdatibe dlasibsen suppbtdhpatadrtd XH0ut $0°6f steam-
gas ngtu@ o?él@.@%@@ssancir g&b@g dg%u&é C@Qﬁléjﬁﬁ) 0‘91 %%c{]gjq@[lr&ﬁsves a possi-

oxi dat i on re condense n satu ra
bility & ganipidhe oxiflationvaseeh g a@@éhateezf oxpgarhwithraeseor dioxdde.
copper catalyst into a mxture of saturated C4-Cl15
al dehydes. The C4-C5 al dehydes were extracted from
EXAMFLFI2%i xt ure and returned to the condensation stage,
and al dehydes were used for the extraction of
i ndi vi dual al dehydes or hydrogenated in the presence
Choppgd sprues talogdeeliiose-eontpining plagt nsateripbitvens tEated by acid hydroly-
sis at3130080h Su1ptheid ALk €bn&ar %n'@‘%p§° Ok rgﬁBX)‘fl %tt#rot% PO of 10 1,

hydr ogenati on be converted into & mxtur
during 3+ haed Wdfr%@ahmﬁbfsa@é@w@@uw@ﬁed Wwidh finsatour atled.5, and

separdfed fktﬁﬁ@ltgﬁ[rﬁéﬁ@ Fbdehvdeduearn gg%f}e%gélﬁ?cﬁa{eﬂé%stt&%e thus ob-

correspon I Ng aci ds. For oxi on O es Into
tained, fiavingat hEKOSRSULSE goRearitRiion o)d - 2% a‘mbmmhe@ sugromessntration

of 0.89, sﬁb@&ﬂﬁ%ﬁﬁﬁe&va&%&?&f 11110:511 Qlfnoﬁhg %{'WQC@S f 1@00 §2f e yeast

aCI ds was carried out in th presence O
autolyseds, previewsly pyatiedpf tanempmqlﬁml pirasesiagg baknswmzﬁetrma of ion

exchaﬁg@ re e odner a0 of ShR 385 ( 12Ras / f egré(?lozrﬁ&og d@ngnd 5g/l

ressure 0.5 MPa. n contrast tot nown
of thetséafttﬁeye@ﬂ Hmfm heesTeyitine. s’—l'“limflerré@lnil@él@neﬂa& car5i@d 150 a€38°C and

pH=6 SE@EASH M ¥pacewss 48 ﬁgkﬁ/ %@ﬁaﬁﬁ@oﬁ@éﬂ?@h% Qf(tkﬁeeend of the fer-

Utlllsatlon of said m xture gives pOSSI
mentation Way 1iHfe veki eracrohabey gbisopentanaiscuas 81@ﬁng)’>lygm¢entratlon of

1sobuﬁéﬂntohw‘é§ nBeNng/10%hd %ta%&&\é%h?@ﬁcs 9%{;%‘1’10%%&& 8.9Hap g)z)the volume

| ul ose- confalnlng plant materi was treated
Ofﬂh%%?d hydroly sis at 180 C, a sul phuric acid
concentration of 0.5% a ratio of water to wood of

12: 1, durlg? 5 hours. The wood hydrol ysate was
C-Cs plaghple were dhsiiliast off from thealpsmfarraentationsetare liquid (oash). The

mixtuld mpCQ%o%EWn%a'lg Yge fer%n‘fﬁ?orﬁ@f Rahydr aggrs was oxidized at

substrate thus ob tained, havin exose sugdr
450535t B tHenRicBAes ozt Ql%eaﬁat%s@mbastbe Suighurecdroepgary and garbon di-

oxide, obtained in the biosynthesis of C»-Cs alcohols, to obtain a mixture of Co-Cs alde-
hydes. The C2-Cs aldehydes obtained in oxidation are condensed in the presence of a

0.5% solution of sodium hydroxide at 0°C with furfural. The obtained mixture of un-

saturated aldehydes is then hydrogenated in the presence of copper chrome catalyst at
100£50°C and a pressure of 0.1-5 MPa into a mixture of furyl-containing alcohols. The
latter are subsequently hydrogenated at a temperature of 100+50° and a pressure of 5-
10 MPa in the presence of nickel catalyst into a mixture of saturated alcohols contain-

ing tetrahydrofurane cycles.
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of 0.8% superphosphate was added in an anmount of P206
of 120 ng/1l, the yeast autolysate, previously purified
w@booanmsmt a and aspar agi nes by known mnet hods oPCT/8ER004/001534

exchange, in an anmount of 45 m /1 of substrate (135

nmg/ 1 of amino nitrogen), an%OS g/l of the starter

yeast biomass S. cerevisiae.”"The fernentati on was

carried out at 38C and pH=6. Fernentation speed was

4.0 I/ g*h, ethanol concentration at the end of the

fermentation was 1.5%vol ., concentration of
EXAMRIEnEht anol s was 210 ng/ 1, concentration of isobutano

was 130 ng/1l, and total content of C3-C5 al cohols was

2.95% of the volunme of ethanol. C2-C5 al cohols were
Chopged polafess Wwire mixehviewatardn of iativenttlat | Bmzyouatiagdrolysis of the

potatJ)é §’t‘éi‘éi1 @H@%@om}gﬁ’s@le@ 1¥§1H & Ble ikt SRRl oNabS Bf%:t glgge Zyma-

fernmentation of XOSG sugar was oOxXlI IZG

junt- ?zf’é%? S%b @h@%%meogﬁ ral B¢ ke Oééht%lw@itocbystam and in
the sd¥oil %E%’]eSI 2 &e&@ﬁc‘é%@nﬁ%c %BY'I 30, éqpba%fsqirhﬁhgn? 8 ml

bi os alcohol s, aln amx
per 1 g eaP?{t@tQ?yscPéér ChTH@d@QtT@ eazmhg/g@um;bd &yrfentld Imdustries Inc.,

USA vetbh QRedr £s §2R6ERSEEhd th&ﬁ%tﬁ&@%?%%h Oc;‘le i?:]p é}ﬂ‘atlr%n of car-

sol ut.i on of sodlun1hydrOX|de at O°C

bohyggiesiindhe sikstarie ropchatka0ds- éfoé@eaﬁu@éﬁmwemadctﬁeh superphos-
phatehﬁdh@ AeNR rbRdides 96]5%6{1816%2 f—Q@@ REd/1, Ctjill O.ﬂEm%X c‘?él Ye%cme in

at 10050C and a pressure 0O i'nto a
the argpuspt pf 4000 g{ b.aﬁrir?gnm@%mhmmetmmmnmf&so mg/l amino ni-

trogerS bRSEAISNII S/ iy g r 9%%8@%@1&1031&%9 RPELALI S 9F Frgpocgpﬁed to the

and_ a pressure O MPa in the presence 0
Subst’ea&F 1 (hg amppgt gf %gﬂ die fermentatipntves cardofiobis at 8Rt@and

pH=6.00Fht @bé@f‘&ﬂ%ﬁﬁé&ﬁ@%@n%ﬁ £9. 17’9*%%61’1@}?9&% at the end of

atoes were m xed wat er aratio
ferme%ﬁ\zvﬁaxyqtscék Wﬁpﬁ |V9]S,| @omntpﬁ@ollg sPacEdraticy 680 wag/l, and isobutanol

conceA&e AR U6OREE/1UPbRY cbitehh6f f)!;-@ b &RGewhH 8TdRSF abl 9%}11% of
anyl ase Zymaj unt- 340C (pH 6. 90 C, consunption
ethangl per 1 k g of the potatoes starch) and in the

second st age glycoanylase a ucozyn1L 400C (pH 5.0, 60
onsunption O of the potatoes

Ca-Cs g.{cg?xeﬁ)werp s dled; qf fr@ﬁlzg{@eajte’g panedatipy calgee liquid (mash). The
mlxtul'&&u@}CE 8RohbI&- obtéﬁéd haVEe REBRUSRD: wAS d@h{nﬁ%‘t‘éc{ a800+100°C in

enzymati c hydrol ysis the concentration

the pre%sw&é;‘?é)@ catalyst: fhe spigtire of ansatepted &-0sdydrocahieons ob-
tainedSinbihk lRhOdMRIR i8diedd mﬁﬂpﬁfrﬁﬂé’sﬁs %Qétﬁlélﬂa&%f HPH3 as and hav-

prOV|d|ng a content of W% he“am no aci euci n

ing a 1afie bt lopndcben fyeste atﬁdhaﬁemOla@qrﬁaxmng aebalh caﬂa@st modi-
fied by2pBoEPhoPdus’ @nPBIddd AR Mure in the reactor is 175+25°C and a pres-

sure of 7.5+2.5 MPa. As a result of the reaction of hydroformylation a mixture of Cs-Cs
aldehydes is obtained. The mixture of Cs-Cs aldehydes is hydrogenated in the presence
of Ni catalyst by the hydrogen produced from the renewable raw material into the mix-

ture of C3-Cs alcohols, which are then returned back to the stage of dehydration.

The process is repeated until Cs aldehydes appear in the mixture of aldehydes. After Cs
aldehydes appear in the mixture of aldehydes the process can be carried out in two
routes. In the first route Cs aldehydes are extracted and condensed into unsaturated

Cis aldehydes and then hydrogenated to saturated Cis alcohols, which, if it is needed,
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trogen content of 195 ng/1l). Starter yeast biomass S.

cerevisiae was introduced to the substrate in the
w@ewaniodef 5 g/ 1. The fernentation was carri edPOUSERAD4/001534

38C and pH=6.0. The speed of fernentation was 4.0

| /g*h, ethanol concentration_at the end of

fernmentati on was 4. 3% by voﬁl, i sopent hanol s

concentration 630 ng/1l, and isobutanol concentration

| f - I . 0%
e 1 SO 51 G003 255, DAL, o
tractegf €s fldghyddsecaafhediréahneyiragirored il the prdsened of Ninashlyst by re-

i rs <o ined i,n the . .
newalf B byB b 80 b 15 A SULP O PG P Rvrisddniathe mix
ture GffCsydcwaghent. yst. The ni xture of unsaturated C2-C5

hydr ocarbons ob tained in the dehydration is m xed

with synthesis gas, originating from bi ogas and h av
EXAMH4 85ratio CO H2=1:1, and then directed to the

reactor containing cobalt catalyst nodified by

phosphorous conpounds. Tenperature in the reactor is
Choppebpoigtepsdvese prigsd sutteweter in 52rabioNPd : 1. Anzymaguhydrofysis of the

. ; : . ;

potatéd\@al@nekt Al Al SR Bld B @tageﬁggfdgﬁs%gge amylase Zyma-

] dehydes is al ned. m xture
Junt-3er GEEPa® € Cn copsppiise S ofl pii 1dwt &lths pobgtoehetarch), and in

f r ay,drat er i i.nt
the sl 308 QUGG L RIRUILS SO S ol b s
per 1 kg of Hee graiy steseh)d &dreiteinl ermynRseonptueekby Endedpdasteits Inc.,
i d in t ' . S
Ush 1t oo B BT AEIEERER el ML B BhGSACR: orar
bohydrpesindbe sybetaptereackad 8680 St thersubabratowersadded: shperphos-

fih ISt i (1
Pt P S DR e 2 O RS AR R RAR v or e
yeast,iigeaiad by dee 6xdleean dosremgiiag bt asarpging sndewdedniimaradts, in the
int: e I el he. .
R R e LA e R A
introdpeed 6@ Ermsdbtiaie ith éhpprewunt of ofg/NiThedtahgstatiby was carried out at

. o - f ) i .
SE-C BRI Y SRR e AR 52013 O} SEAOL Sl LS o

the enphofNpiEsgatine pirsdt H%t bt vels iormren thand donperiratae 560 mgyl, and
isobuta@bl Qorﬁfenfratiog%mghlcé g‘ﬂ)é q5Qh Xéﬂlt%nﬁéf ??— 5%%80 g?gsgreached 2.65%

starch was acconpl | using Int irs

of the vaype of elraolany| ase Zymaj unt- 340C (pH=6.5, 90 C,
consunption 0.25 m per 1 kg of the potatoes starch),
and in the second stage gl ycoanyl ase G ucozym L-400C

C2-Cs plshslsgverg glistilledgbirapt therpfter dermhentation culture liquid (mash). The

mixture of Co-Cs alcohols obtained in the fermentation was dehydrated at 300+100°C in

the presence of Al20; catalyst. The mixture of unsaturated C»-Cs hydrocarbons ob-
tained in the dehydration was mixed with synthesis gas, originating from biogas and
having a ratio CO:Hz=1:1, and directed to the reactor containing cobalt catalyst modi-
fied by phosphorous compounds. The temperature in the reactor was 175+25°C and
the pressure 7.5£2.5 MPa. As a result of the reaction of hydroformylation a mixture of
Cs-Cs aldehydes was obtained. The mixture of C3-Cs aldehydes was hydrogenated in the
presence of Ni catalyst by renewable hydrogen into a mixture of C3-Cs alcohols, which

were then returned back to the stage of dehydration.
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per 1 kg of the grain starch). Industrial enzynes

produced by Ende I ndustries Inc., USA have been used.
WQAg008/0833l t of the enzymatic hydrol ysis the PCT/SE2004/001534

concentration of car bohydrates in the substrate

reached 8.0% To the substr% e were added:

super phosphate i n an anount éroviding a content of

ng/ 1, and acid hydrol ysate of the yeast, treated by

The pi‘&ﬁs? W%qu fe&’ Lt @%%h%f%ﬁ?@%%Qh ntﬁi and. 4 nmri gﬂ&'erﬂydes After

eammm
that Qﬂ @ﬁ@‘g@l@)ﬁ WGS@ spnagnsgdasto wirstusae$Cic e]dehyéem&n&valsen hydrogen-

ated 1th §ﬁqyé?t%g d ?afclaﬁol%u‘?ﬁé E&E& x}vé}e ogc‘ia 19%%%0(9 %88 (%:ré tl'be presence

ernenta Ion was carried out a
of Sﬂv‘ﬂ’l éa@ﬂi@é dydhe feirtrentof pkygenwvesd dar®oh/djstidle, eth‘tamld in biosynthesis

of Cg—@? @fc%ﬂt)fsarté %angtrﬁ%t&%dofq{nsaﬂ %%g ac/uiwa%ﬁoob%ame& mixture of

, sope concentrati on
unsat%%dt%m @ridgorasestherfi¢dhy 3adhagellin tih @rtmb of anltiermttalyst into a

m1xtu9<f: 0@16%1 %ls,fé?y 9{‘ ﬁcgﬁﬁfﬁ%g (?16 g%é’g?ﬁl% H%t%ﬁf ?ee}s of tuﬁlgaturated Cie

hanol ohol s were
acids aaef%ﬁul?wmlﬁméwg@natedr@ d fequiagaira of ) 25 R09°Gibst ienewable
h t € wa
T R U0UTE ) FR S R b Bl WBFers of st

rated Eat 2098t . The mixture of unsaturated C2-C5

hydr ocarbons ob tained in the dehydrati on was m xed

with synthesis gas, originating from biogas and havi ng
EXAMPLERG 0 CO H2=1:1, and directed to the reactor

cont ai ning cobalt catalyst nodi fied by phosphorous

npounds. The tenperature in the reactor was 17525C

Beet %%S*Eeﬁe“’lﬁl'r‘ Es36Gelarpss gomcopationsof 6% sak idilofted hg water to a sac-
charo§€ésitdeQf-a8bn Y 89S %Mkﬁiﬁé&r‘b}ﬁf%ﬁhg&%&f toaﬁlqeggdﬁ’?en the fol-

was obt ai ned. The m xture of

lowingygreqrpidesk e peid teastdnst @h@@teoﬁvhmh bad hegs freby from asparagine
and afmensuak) %1 Bgleé}chgﬁge e ﬁtaﬂ{o%n(?ﬁQ@frﬁlg/ITﬁ%%)r gx\gﬂ Sp%ﬁmo ni-

were then ret'urned bac e sta

trogenfpndyesst starigdirmpenbedergniside 1a|tue laythes t 2 g@n Tine feleenta-
tion wib ¥hHi Oht & @@Qﬁpré‘étSerI‘hE I%ggec&:ﬁf %hﬂ@ﬁyagﬁ?)h\)@gé 861 /g*h, the

condensed i nto unsaturated ' dehydes an
concepfyationy ehaleaol alt %leseaxdmfsf@@nerma@eh otas. 8. Thevdlatcbeeenteatéon of

1soperﬁé$1'1&ib 4@@0%&@%@0@9%@1 h@Otf‘rH%/ 1PA&ES ?&gfc&fte%{ LVE! Cs ala:ohols

cata/y the m xture o xygen and car i oX%i
reachesh? gy @chervomrawﬁ@ﬂﬂ@@ob of C2-C5 alcohols, to obtain
a m xture of unsaturated C bacids. The obtai ned

m xture of unsaturated acids was etherified by
C2-Cs alsphals gyerp ﬁl&tﬂl@dmf%fg@md@e@ﬁtea@mmaém stltiirg bowid (mash). The

Ca-Cs Qjczshyl% enRburEI N 8 5h €68 i J&&{e@&&ﬁ'or?wag S&eh-ﬂérgr%ted with
| y

thyl esters of unsaturate aC| wer e subsequ
Al2Os ‘l"?}alb’ébé’h%@@%jw&)tca tenperature of 125-200 C by
renewabl e

The mixture of unsaturated Cp-Cs hydrocarbons obtained on dehydration was mixed
With synthesis gas obtained from biogas and having a ratio CO:Hy=1:1 and directed to
the reactor with cobalt-rhodium catalyst. The temperature in the reactor was kept at
90+10°C and the pressure at 2+1 MPa. As a result of the reaction of hydroformylation a
mixture of C3-Cs aldehydes was obtained. Propionic aldehyde was extracted from the
mixture of Cs-Cg aldehydes and hydrogenated into propanol in the presence of Ni cata-
lyst by hydrogen of renewable origin. Propanol is then returned to the stage of C-Cs
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hydrogen in the presence of Ni or Cu catalyst into a
m xture of nmethyl esters of saturated C baci ds.
WEXAMPLB25 Beet nol asses with a saccharose PCT/SE2004/001534

concentration of 46% was diluted by water to a

saccharose concentration of %8% and acidified by

sul phuric acid to pH=5.5. Thér, the fol | om ng were

added: the acid yeast hydrolysate, which had been
ﬂcoh&l@%ﬁyﬁf&lﬂr@mrﬁ&%&% and —@J%Eﬁﬂ?’dé@ggglf}rgt O deQ%ed into i mixture

exchan in the anbunt 120 nl anmno n
of un%%tk}g%iﬁg Cezrid ajdehydestwhick s mm@r 08€n@’fedém rshewable hydrogen in

d
the pﬂaet@&éwgcag%}ggt igllté-a r;[&ﬁnfe é’ %E{{u tdd ngn tC\évaglcE;ﬂB I é a%%hols are

extragtedyfom thpmignee ﬁf Qa@lbﬂlcélﬁdéteﬁdﬁfblen atehy thentedh th thie presence of
£ i
AlbO3 a@ bTBRRLAORe W@O@FZ})%M&I 1sc)%ut anow}ﬁ%ﬁ) apg]}}%tn l%dgoger%atlad by re-

i sgpentanol s 1000 ng/1, iso
newallg hvdpegess indheamesanes 196 Ns caiadist datox Q%f@fre phisovcianme
of ethanol. C2-C5 alcohols were distilled off fromthe

after-fernentation culture liquid (mash). The C2-CG
Moreoyep dhe el qle Rtitiiae ob Caitnerddshyden ebtained irethed wantion af hydroformy-

latlon\&@%rﬁm%ﬁﬁ&ﬂlﬂ% tahn&tuf@&fairysﬁkul%ttetﬁ @g %9 9 G eEg é JVthh are

ture of unsaturated - K rocarbons o
then l'tVéJF OBFRPGRY WaRe e Ay 9\{ qgﬁn 4y ihe pssssngaef Bbeatalystlirfto enmixture

of sati-R888;and adtoRdordsd-atrtenfr® é’gtﬁl-atear@@rﬁ | 8E416Hs ta.Pe e dehy-

gactor with cobal t-rhodi um catal yst e tenperature
dratec{ 1 thfePresstcor! Aefds ¥epr020°9inoe awdurpef pressuaiedsEs-Ciohy-

drocarbbhsMasatfrated €St thyRfrod 4804 € %élﬂ@g% deh ablo are dm1xed with

rof ornyl ation a m xture of

methﬁﬁr"gm%ﬁﬁn@ ddr e rpeRondisxidetobazined in bmwnﬁeesm @(ftféw@s efcohols, and

procestetl & \bOS 1 00¢C hyd %%%E@Ir@ r 'Onfiq OQEW QhrHoR J}Q&% 1% obtained from

f N t t b f
carbof (R OPPeRsEE P SRS PELnucdodhols o the agesepbe of ferrous,
nickel (o208 Draheaheh %M@@%Med PH @B th Wetivalivéd. g‘fq@éd@g -Cig

1s fir condensed into m xture of unsaturate
methyé?ﬂt@ﬁilﬂé%a tufied ireids "’trﬁé?ﬁtéﬁ?@‘i -ogenat ed by renewabl e
hydrogen in the presence of N catalyst into a mxture
saturated al cohols. alcohols are extracted fromthe
EXAM%L?t%:e of Cs-Cl2 al cohols and then dehydrated in the
presence of Al203at a tenperature of 200+25 into
oqQct anes, which are then hydrogenated by re newabl e

Crushi] SfheSEATH R THUTBrEEE 50 H 2 Caticably 5.5, Rrsymanioteelysis of
the gréih dt&ROCHAY @&rié&%ﬁ%ﬁ%lﬁ he fhe Eﬁag@‘tﬁ&ﬂﬁ@stgﬂle a_nliylase Zyma-
junt 32686(21\-/1283 09%t (a3| Qc?ndsdrrg]pttloneo r2€5a1r1(':1{ ]ngrnl kg of ¥her gra(l)rrl star%i)l gnd in the
second stage glucoamylase Glucozym L-400C (pH=5.0; 60°C; consumption 0.8 ml per 1
kg of the grain starch). Industrial enzymes produced by Ende Industries Inc., USA have
been used. As a result of the enzymatic hydrolysis, the concentration of carbohydrates
in the substrate reached 16%. To the substrate were added sodium hydrosulphite in an
amount providing 3-4% content of NagHSOg3, superphosphate in an amount providing a
P20s content of 200 mg/1, amino acid leucine in an amount of 2000 mg/1, and amino
acid valine in the amount of 1500 mg/1 (amino nitrogen content of 390 mg/1). The yeast
starter biomass S. cerevisiae was introduced to the substrate in the amount of 5 g/1.
The fermentation was carried out at 38°C and pH=6.0. The speed of fermentation was

3.51/g*h, glycerine concentration at the end of fermentation was 3.0% vol., ethanol
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is first condensed into a m xture of unsaturated

al dehydes, which are then hydrogenated by renewabl e
whigasogsm i n the presence of N catal yst into BCTSERI004/@1534

of saturated al cohols of iso-structure. Saturated

al cohols are then dehy drated in the presence O AKO at

25050C i nto a mixture of undéturated hy drocar bons.

Unsat ur at ed hydrocar bons, obtained in dehydration, are

conc f&‘%ﬁn"ﬁ hl% t @%Q&%l%ehgﬁg %bﬁ@%ﬁﬁ%@@a:? %‘3)09 q!sé) égﬁ‘anols concen-

tal ned |n i’0S
tratlopr%é@%s\@& andiﬁﬂalﬂ@@mmaﬁmmgr]el%wol@ N I O kPa by
car bon oxi de, obtained from carbon di oxi de obtained in
bi osynthesis of C2-C5 al cohols, in the presence of
Ca-Csfadeqhwls werd distilled offedm th@ﬁft??ﬂﬁf?mm&fm‘fb@ﬂylh@ lprodngnesh). These

|
o4 A0 RO SEELR K TS B S5 080 B o o
amplegy Slyronas arideertalidehydmwere subsaquentiyoedfacted fiom the after-
fermeg%}’dﬂé%l‘%u@ﬁ?c{\ﬁ&lenlagré)?gns% ggeé&tﬁ g{h@ tégfc'ﬁ nyﬁi%%éﬁr%do 1-0.5MPa
in thezgreagnast of Iggigerlptie6cRl orgdnCrhlogds @t ¢adalyst, 25 ofvtaipel,2-
glycer]mé%e% atcgt%lcgﬁr}@i'd@ ég trﬁét{l?%éé%% &3@ hleS %Z(%%%%Z:Slt 3 cermeacetal

| ucoanyl ase ym onls
acetalglequzﬁq: cayppe PSRQ aéfa edvepeyresit lﬁorsmatcufﬁ)lelsl ndustri al
enzymes produced by Ende Industries Inc., USA have
been used. As a result of the enzymatic hydrol ysi s,
EXAMHKE 8@ncentrati on of carbohydrates in the substrate
reached 16% To the substrate were added sodi um
hydrosul phite in an_ anmount providing 3-4% content of

Crushadpehet e piavas mhixeth WAROURIET B s¥RHP 0§ 1 8- PoEBzmontiehydrolysis of
the gi%fn g&?oﬂgfa%’caﬁﬂk@ BulakflliRYaL Rest fa tm%gﬁab@%%%gpa%e Zyma-
and am no acid valine I n the anount 1
Junt-%%pﬁﬁ% P0G sgemptipe M2 oMl pgo 1y af) theBrainysiarth) and in the
secon%lts@é EHuBATBESe @lu&?z&ﬁvi, i'O@@ )5@[55'6”6 éuggrgslﬁlq?ﬁ% 0.8 ml per 1

substrate in the anpunt of f et ment at

kg of the griaiy s’qyg@h)a{ncggs(l;nah@qm p@odtma@l lepEade dfdustries Inc., USA have
been HESITRRL AL ¥aBe In2yhhds Hyd&'l&'s@@ rh %aﬂsmﬁﬂ?ét{eétcbﬁ&rﬂl'atmn in

the end of fernentation was 3.0% vol

the smr@éﬁwaa{heérﬂ@/o 4B ths! subsér@éq Wtﬁ%ﬁ@@f&ﬂ sheeneydpseiphite in an
amou%t B/S\?i’éﬁhg 3- 4@9 &ﬁﬁ&#ﬂm %H@@ﬂ %Er%ﬁ@é\}ilfﬁ Qn %ﬁ én}f&!mt 'providing a

i sobut anol concentration
P20s %ﬂné%fﬁd?fsmﬂemé/ Hiagd; arn@@a@ﬂfhyrdr@lﬁﬁ%ﬂqeobtamed in the enzymatic hy-

drolys% B?% Jt&hr@'%h@tdh&ﬁleﬁp hf’%r Jﬁeeln(%fgﬂf%cgm% gﬂ?ﬁ%}xc}} %ously been puri-

ol s can be pI‘OCGSS | bons “as
fied Oij@@mnb@énd@sm@a@msé@dwmm eef iog ef@bamgm im@g amount of

100 Hg?ﬁg?bg‘ragrént aa%?}ﬁ}ﬁl% rﬁ&@é&ﬂuﬁﬁé &é’as%)étce(t‘?&lﬁgmarsg’@ tBRvisiae was in-
troduced to the substrate in the amount of 5 g/l1. The fermentation was carried out at

38°C and pH=6.0. The speed of fermentation was 3.5 1/g*h, glycerine concentration at
the end of fermentation was 3.1% vol., the ethanol concentration 4.5% vol., acetalde-
hyde concentration 2.4% vol., isopenthanols concentration 0.12% vol., and the isobu-

tanol concentration 0.06% vol.

C,-Cs alcohols were distilled off and acetaldehyde was extracted from the after-
fermentation culture liquid (mash). After that glycerine was extracted from the after-

fermentation culture liquid (mash) and mixed with vegetable and/or animal fats. This
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culture liquid (mash) and acetalised at 0-50 and a

pressure 0.1-0.5MPa in the presence of hydrochloric
w@eiod/oe39zi nc chloride as a catal yst, to obtai PCISE2004/001534

gl yceri neacetal acetal dehyde

(2- et hyl - 4- oxynet hyl - I, 3- di gxane).

1, 2-gl yceri neacet al acetaldéﬁyde can be used as a

conponent for notor fuels. EXAMPLE28 Crushed wheat

. ' d.w t.h er | rati,o of 1:3.5. .
ixt BN o dyres P BNFles @ SphALiofte it-Ruppmee icier
chromeitatalisbgyai BOOHOPCrastd s prgeutche 80 AP2 irsd mseure of n-propyl

' 40 6.5~90.C. .co ion 0..25 er ..
stoon B Gy Gt S a0 G PR e B Bty TR fcnBEtnacion
was cgtiesbowy/ Vi sisg IGlduegrzyobthind@ O pitrbady ald) &F; by biochemical method
. C ' . rain.starch).. . .

o o COBEATEAL, BB Ay L8908 38

proceyigagiebelsobelryicided in Apsanthesist Confersha ety netexwas carried out
. . CO i ,

o DN o ARV B SO0 o s o

be alsodjidragdnaded sutlphiptegence ercataipsintcoptaning prgeidud Metals, for ex-

t2nts .06, Suhe ' t= bding a

i S e e R S L S T

obtained in the enzymatic hy drolysis of protein of
ExaMPI®: dystillery dreg free of alcohol, which had _

previously been pu ri fied of ammoni a and aspar agi nes

by known nethods of ion exchange, in an amunt of 100
Crasiid s AW Runs T ATWAR WAL BPE R io IREI3/SPRA-BARN gty of
the griain plesclamsgrrarged suynsingThéhe Erstentege themmeatabdaamybe Zyma-
unt- a . : f takio .
gt B O et PR et TR Ol and in the
seconflgftagmnglacoarnylags Buaomywol-400€HpHebHu 0" Ce onmsrmptaen 618 ml per 1

kg of f‘l’les%ailrp Etarc]]"i‘)(.: %c@,llsqgafé/ %88%%2?%/ ‘ng’ Enag ?}’%&1%(%%1‘65 Inc., USA have

I sopent hanol's concentrati on :
been jigesh disantrtsudioridbatenayinetic bydedgsivlthe carighyalratshebacentration in

the sﬁtfl%’heat L S8ddreliedopi+q ARG ARELA defy Q&%éwéén%agﬁinfﬁicﬁég?ﬁohﬁ@in the

e afterfernentation culture liqu
amouph Rrovgdlipe & recamden teodt NaatliSel, $umparphpsphate in the amount providing

; . Li i . - :
. A BAL G BRCHLI: Bl TS OO .
drolysiy 6f prpseiatadhe disthlerp Aesgdeeofaiicawppand phrifae of ammonia and as-
- : a
e
aminghitiesh) Thiegreest stacieh bianassdS.aedehsigherashiptivduasdtmthe sub-
s DUARRIA 1, 19 SAEEL 800G U800, ACHRED g e
The speed of fermentation was 3.5 1/g*h, the glycerine concentration at the end of fer-

mentation was 3.2% vol., ethanol concentration 4.3% vol., acetaldehyde concentration

2.4% vol., and concentration of C3-Cs alcohols 0.2% vol.

C,-Cs alcohols were distilled off and acetaldehyde was extracted from the after-
fermentation culture liquid {(mash). After that glycerine was extracted from the after-
fermentation culture liquid (mash) and mixed with glycerine obtained in the saponifica-
tion of fats; the mixture obtained was dehydrated in the presence of Al,O3 catalyst at

350£50°C. Acrolein obtained in dehydration of glycerine was directed to a reactor con-
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in the fernmentati on of carbohydrate substrates and/ r
fromthe water obtained in the processing of alcohols
WO e@bde39i n bi osynt hesis. Conversi on of the WaPE&r/SERE4/001534
carried out by the known nethods. The m xture of
gl ycerine and vegetable and/ _r animal fats can be also
hydrogenated in the presencé6of catal ysts contai ning
precious netals, for ex anple Pt, Pd, Re, Ru, Rh at
f E)é/—}MPL E29 u .
taint ﬁ ?g??lﬁdwag&soggléﬁ%te% attﬁlo\%gtl QA:’@F% afratio o 39115 gjﬁga mto n-
PrOPYI]EﬁJzC;‘? Hl%mﬁybd' Eloegeni abtained Heong biimast ?atdyfor\mmmad lih éloke fermenta-

tion o@'é&rﬂé)ﬁbraﬂaté %ubgga{ésreﬁ{d /%% gg%.\ﬁ&fsfr Sn%l[ Wate gl}g%%d B fhe proc-

unt - consu
essmaokaljﬁ ledls phtaige rnb@tsantm)usaﬁanvcrrstoneofsthemdelsvvageamed out by
knowflnk&888y| ase A ucozym L-400C (pH=5.0; 60 C
consunption 0.8 nml per 1 kg of the grain starch).
I ndustrial enzynmes produced by Ende Industries I nc.

N-pro B@chﬁ tRESBLHIREN wAS tﬁoﬁgfﬁ'ﬁ%b%etﬂgr L8 ? no% h%hs obtained in

%@ sis, the carboh oncentr
biosythssis; eemP@HE%@ﬂlOW@ﬁ/ 2T alemhodybuty mfem@rwasadombbnsed to ob-

tain aSAGHLHE M@&%Q&HJ@ ('ZJICE ﬂ%waﬁﬁ&@tarﬂr@ Vbdo QSQCIS +é€ B5Rgess of

content of superphospha r OVi
condeggalien ef Bre loper fgrC, al@(?ml%tWﬁ caiafl W@@&@O@C and a pressure of

0.1-0.8¥eh e ehd ?refsleﬁc@&zé’da%ﬂn%@h ?e[ %&ﬁh%"é 8L %E &%gist Sodium

the distillery dreg free o un
alcoh(&?ﬁ?ﬁ APathin seassioarseerrspaspd rasavsofish bdéroecﬁde dlmectly in the proc-

ess of %ﬁﬂéﬁ@@mn‘ o A& ea50HY Qlﬁ ot Qhé%wddc%%gf Qa{fﬂen%gtlglmthe Water ob-

c{“ tr ogen The yeast st art er mass cerevi si ae
tained igy thedgaetipn Was Katragisstindhe farm ohve azenstope r@fxtﬁregwmrl non-

condeﬁb&:l ERERABIL! 8- @@a%@ﬁcﬂ%%ér@‘é!e%t&:f f/réx%hcc a@%’ EQIHZIQOIQ and Ca-Cio

Eeed of fernentation was ycerine
eSterS(?c%ic% £rified ghiha Presenemef asid extabist by |’Ebﬁ o 15BhycY Oi%npches into a

mixtufd baefdeneQRESRF @ét'tﬁ@ 455%@&@ on-@cekaldebyde a&oh(%s were de-

concentration 2.4%'vo , and concentration o
hydratgd dg{5¢ Presepss wb Al-Ozratty s at GROrS0%%e pad dised Wit teppénes, which

terpen%@ breast ay dehwlenves &xtd a6deod dlrnot'ﬁ]e;gﬁgse ige, of Ipla‘thm%m As are-

afterfermentation culture |iqui
sult Ofg?rlki@éiﬂplﬁewm WRY PAEISEP U6 fﬁﬁ@eamlé‘? bé@ i Caricom pressure of

0.5-1 Matuligs la.é ﬁlﬁa@alglm)l O@%dsﬂf?ﬁﬁlqc Weidh a%%&&% &ec 123 CIF hydrocar-

.obt ai_ned the saponifica tion of fats

bons iy gptained ?@spr@é?ﬁﬁd?fa@tﬂéﬂa’ﬂ@ﬁ e abqoetgeecrﬂ;"eledfou/kllg @36 presence of
AlCl; c@@él?éﬁ’@ctSCﬁ%O@@%Q% pl‘%gé@tleedf n Q%I@é pIFegrig gx%t it | %ﬂer hydro-

ycerine was directed t reacto

Carb“ﬁ 01%8% Nt EQm AR R Bl logEn Qtz&d eéftohp@oam:Cant fattgra@mwere then

used #&fcotnpbnl¥Bes fort@otdr fudd§.0PY! al cohol using hydrogen
obtained from bi omass and/ r obtained in the fernenta

EXAMPLE 30

Crushed wheat grain was mixed with water in the ratio 1:3.5. Enzymatic hydrolysis of
the grain starch was carried out using in the first stage thermostable amylase Zyma-
junt-340C (pH=6.5; 90°C; consumption 0.25 ml per 1 kg of the grain starch) and in the
second stage glucoamylase Glucozym L-400C (pH=5.0; 60°C; consumption 0.8 ml per 1
kg of the grain starch). Industrial enzymes produced by Ende Industries Inc., USA have

been used. As a result of the enzymatic hydrolysis, the carbohydrates concentration in



10

15

20

25

30

tion of carbohydrate substrates and/or obtained from

the water, obtained in the proc essing of alcohols
w@bioaiosse2 i n bi osynt hesis. Conversi on of the WedESE2008001534

carried out by known nethods. N propyl alcohol thus

obt ai ned was brought together with C2-C5 al cohol s

obt ai ned i n bi osynt hesi s; t ¢ mixture of |ower C2-C5

al cohol s t hus obtai ned was condensed to ob tain a

the sUBtHE Sethe@46od. ST@Jc}fw‘eoQﬁJs%rat%:gvc < nad&e i a dl?yc}rﬂ%rdchophosphate

C4- Cl0 esters. The process
in an pgigunt providing & ém@tmtsofd\éazﬂP&a, @muncaamaiaas@ﬁe amenamount of

2000 ﬁ[g% Séd{c?m%ﬁn&a&aQ;aﬁné/E’ﬁah%zﬁ&ﬁxt fg%%ﬁ%ﬁg Af E‘%g gle%rpsﬁ:%lij:er bio-

ghcoholates and as a catal yst. ium abco
Mass o CErEVISEAS Vahingeedilosel dp dre gulbstoate o dhe artopot @X 5091, The fermen-

tat1ondhéi£@d1ﬁéd'd%1ttalﬂ%SP@%d%@B @R@Qﬁé&%{%ﬂf@ﬁne%%ubﬂ‘%{ags gk} /g*h,

d of the products of condensation
the gli’%ﬁr W&ocorlﬁelffﬁ%t%aém%ﬁn@va%fe@wpn@éxo@dmwtae/e Vélareﬂlalﬁola:oncen-

tratio@ Z€10% KON CadBtitl 44 8 c%éeﬁtﬁ%ﬂﬁ%g%r\%? d &f'%?%ﬁfl%nh 1 gz ncegtratlon

Jatty aci ds were separated from C4- s an
O15AC%ﬂCf@dé§@§ﬁ§n8hﬁﬂéﬁﬁ€$¢wné@lT%‘@he presence of acid
catal yst by the mi xture of terpenes into a m xture of
" %5: ene _esters of fatty C2-C5 acids. Non-condensed
rom THeEgRBiedionerdture liayit inesh) iGr-Chalcphas avere fioft distilled off

and ad¥tid@Ei€ at@hotsl, ﬁhlc%o&éplgé ﬁﬁ’@lé@ 6090k Ii‘n%erg gﬁ%g%gﬂd‘&carbons as

d ph t er penes previ ous had e n heate
escri (iler}&%ﬁ%@lrbg e}ﬁﬁnapl,eﬁ terpbat, gheceyine Ws exttkadted lfr@m the after-
fermendaticn OBSré ﬂgﬁide@né%ll'lt) a8l RhiEMME] H{ﬁe@) lg%el%ozggﬁs 8atllyst at

350+5§g ssure of 1 MPa using as a cata
““Sutphuric acid, a mxture of Cl12-Cl15 hydrocar bons is

obt ai ned. The process of alkylation can also be
carried out in the presence of AICI3 catal yst at 50-60
Acrolefs %Wal%?dp‘fie@@ (ebydratonpofgbzcering mrsrdirented ks thammbahioglentaining

CuO- dry(d{ Gat@@fsb@ﬂaga Sden@eed £0173:105PE NG %%Q@ﬁrecgf {8 MPa into a

it hols and Co fatty acids were t used
e urce SHRIARPE gldphyds gpd PIR?IOBYl W@Ewd@maﬂ@dﬁom biomass

and/ogbmaﬁhe@aﬁrom thedyvaet, bBARIBH ih AehE-atiBhi P
ydr ol Y{p' s of t hé Fa’ll)?&r’:raslt arOC %fvc\:glgﬁg aConveeasmn of the

nat i€
water Wﬁ? % urtnustlﬁé Pratmethage. E’l}@érqm% elslshpdamps @stracted from
the mlz&ifajobfmnecgéﬁ@ caRebtuPihe? Qr&es%ﬁ]tﬁﬁ% FRed- ’l%'f% st & te pro-

e second

vides £ tﬁg he grain starca&@ In
es B}- 68?&4%&1@%@?%10& by;ie( Jpqta Ssafrexems @dehyde Wlth the sub-
sequer HISIERN60n @n ghéﬂpr&%hcé- okNgcrﬁglézﬁp &t 9581 Thoet A F F}ﬁ)ressure of 1-5

trial enzymes produced de I ndustries

[, ndu
MPa 1%}3?%_5{9%11 Hdyhysragen g@taglqdefgcp}ptblgmaﬁﬁ ang ﬁczxywﬁmm;d from the wa-
ter obthin@aah ¥ish§dratide RPN @beRersBAR ML ks A4 ed out by

known methods.

The second possibility is to condense propionic aldehyde with Ca-Cs alcohols, obtained
in biosynthesis, into the corresponding propanals; or to condensate propionic aldehyde
with n-propyl alcohol, obtained in hydrogenation of acroleine, wherein the ratio acrolein
: propionic aldehyde by mole is 2:1, into dipropyl propanal. The latter is a good compo-

nent for fuels for diesel and gas-turbine engines.

EXAMPLE 31
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the substrate reached 16% To the substrate were added
sodi um hydr oort hophosphate in an anount providing a 4%
w@oovseanB3Inf ami no acid | eucine in an anmount of PRDSER004/001534
ng/ 1, and amino acid valine in an anount of 1500 ny/ 1.
The yeast starter biomass S. cerevisiae was introduced
to the substrate in the anndﬁt of 5 g/1. The
fermentation was carried out at 38C and pH=6.0. The
speed of fernmentation was 3.5 I/g*h, the glycerine
concentration at the end of fernentation was 4.5%
Cruskgs whegdt g1gisowas orisedh withawaten i thesatisl 1:3. R d@dymaid lydrolysis of
%Y Bk 5l onc ratl
the gERIEERUA b Brde R LbY Bhine hIBBRELCARE, BsRBRSEyL Bahe zymar
Junt-F s af QG fcenmmpaiphmhi: mltmr e kg qﬁﬁhd gra@sétprch) and in the
t ff~and acet
Seconggslt%exltu Fg%?&% g\ﬁﬁ&a 4%g%f ﬁcb %F())I e sLLBHP h?l?)o 8 mlper 1
kg of heygrein plpdelde Erdamgah@amrmmrb@@cqmby Redt dnéggirieg Inc., USA have
e xam fromt
e e ros e e e L A R R ek Pl fption in
the syhptigie repched fdde.¢fo W%@S@WGW& a@ieCB‘Sﬁi-ﬁﬂl Idroorthophosphate

in an ARl %'p?oﬁgfr@tﬁf%dzoh&ﬂttb? N%eﬁyéﬁ,aatﬂdo&n%qa% CY ﬁg(ﬁrgﬁlysa\éva Obtained

directed to e reactor contaiRing cat
in acigyhyerjevartareeingfspsdistitrn dm&fsgﬁmfeelocbhdl ﬁthPahambeen puri-

fied ofardmtnid Qn@fasg&%&pb§ %{%h}gﬁ 48 .a0ds pé’}%ﬁé.bgl ne F an}ﬁunt of

bﬁ hydr ogen obt al hed i onmass an
90 ml/ S Repef., of swrinp mitropen) dEhy teast istarterf bignpse Si. merevisiae was in-

trodug?:l"ﬁbeﬂii@s‘&%sﬁfaté ﬁietﬁ@érﬁ{)uﬁ‘@éf Eﬁg}’ Il irfd fé}%enggﬁlgrg VJ’%@ WMhied out at

o t hods. Pr 0p| oni c S extracte rom
38°C ?ﬁl%plfjr@ Qo Sm@éd@ﬁéer@mtﬁ@rf wes et l/ﬂfbﬁmwﬂrmet sumcentration

at theréi’ié{t S¥erndBftafibh %&asr@ Byl QuYd e S o L 8! @d/e{?@ ':’at% tic acid
é% H The

?ro pi oni c_al dehyde I ntd I sohexene a de "'w
COncelétﬂ% igR quethrtvohy ané don aenesmtiationtnd Cpr@rs@lne]eolefo Bo.
catal yst at 15010C and a pressure of 1-5 MPa into

I sohexanol %‘hydr en obtai ned from bi omass and/ r
From g aft¢relgrrentat reriqyid e GorCoeleylelatvern fioft distilled off

and a8dtCRLd RRs SLRRVRIS wficiPbard BE fﬂ\ﬁg@ﬁr ?fo%eggdrlh%jh%lter l?lédrocar—

known nethods. Thé second possi ty I's to co
bons g% deichiRre i fiyegeing eramplossA it dlat] dycainaivasdxiracted from

the affRirGSMMNEELS cultﬁ?@hﬁﬁ‘ﬁ S[’l éﬂ& Q@ﬁ{hoggﬁéqjlrfe o afne%l in the

condensate propioni ¢ al de n-pro
sapongfiopHPhOf fath. Hylaroigérest W@mddfyda@tedl injthe predeeceiof Aldte catalyst at

350508¢ ] &cr%féﬁﬂ’é %t@lnecpirnocﬂ’él’gﬂlrﬁt xﬁ+ %l%ge‘?‘ngngy L:ﬁ:ééc? wgth]benzene and

into di pr opanal I'S a goo
directethp t lmrealéﬁ@om sracipeyéieramt 1A10¢ bhde mgsml -2 MPa, in

the presence of hydroquinone, the dimer of acroleine (2-formyl-3,4-dihydro-2H- pyran)
was obtained. The dimer of acrolein (2-formyl-3,4-dihydro-2H-pyran) was separated
from benzene and hydroquinone and hydrogenated in the presence of Ni catalyst at
150+10°C and a pressure of 5-10 MPa into tetrahydropyran-2-methanol by hydrogen
obtained from biomass and/or by hydrogen obtained from the water obtained in dehy-
dration of glycerine. Conversion of the water is carried out by known methods. Tetra-
hydropyran-2-methanol thus obtained is a good component for motor fuels for diesel

and gas-turbine engines.

EXAMPLE 32
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EXAMPLE3 148 Crushed wheat grain was mixed with water
inthe ratio 1:3.5. Enzymatic hydrolysis of the grain
WG @sok3vms carried out using in the first staper/SE2004/001534

t her nost abl e anyl ase Zymaj unt- 340C (pH=6.5; 90 C
consunption 0.25 m per 1 kg of the grain starch) and

in the second stage gl ucoamﬂpase A ucozym L-400C

(pH=5.0; 60 C, consunption 0.8 ml per 1 kg of the

grain starch). Industrial enzymes produced by Ende

I ndustries Inc., USA have been used. As a result of

Crushdsewbeatygraid wab )mixenﬂ yslibswatehén tar bedlvy tiBai . 68nzymatic hydrolysis of

0 subst ra 16% t he
the g&?xﬂ%ﬁﬂﬁl‘é e vvec%“éhe glg uEEE ﬁ)%l <15ISrtoS3$1 %opeﬁg’s?ﬁﬁa;?‘:é Afylagg Zyma
junt-3aasu (HT- 0y PG g:OA%m@IthBrﬁ 2®fn1ar¢d lag mfbimel g‘am starch) and in the

secontlahsqggé élﬁ@{l%n?lﬁgé ?'}elgce,?zlyn{]e ?)'ogi @¥lﬂ F)d y% r Ot rhnoog ml per 1

kg of phg grefn ethrolh). émdmtrxal awnmpapdgcm’ebj)y?nlda dmnumieh dds., USA have
been ﬁged N £ i‘&sﬁlﬁ‘p he_le%zmgh@?&&{% a¥§9 g cg}lé(;h thoes rTc'!:'cgncerg{];a‘c1on n

m no nitrogen ionas
the SW@ﬁscmm%n troduced to the substrate in the
amount of 5 g/1. The fernmentation was carried out at
38C and pH=6.0. The speed of fernentation was 4.0
To the ﬁgbﬁra’qeh@rglayldedq siparphewiatain am aatourdigrevidingf a P2Os content of

200 nﬁ%ﬁ”&ﬂi Qltdn%bc% %@a\ﬁ?l obt %%H%ﬂ%% f@%ﬁgﬁg ﬁ%ﬁroﬂysm (())fo/protem

acetic aC| entration
of thechintalbary dacg &ae of alC@thS vdlidohedl previaesly Beamptinidied from ammonia

en Sl SEALL LRy A1, LA (AL 550ago g oo
mg/1 ekamins leldrogﬂh] direcmasbetafiar bivenagsrd aessdeias mas ihirgtieced to the
substp%ftg hQ Qﬁ% %f g /Gf r’f‘}%egrllngn’ga@l%nfvgiﬁ?geﬁjrﬁg o%aawggé ‘and

ycerine was extracte
PH=64x fTélr: sﬂoe,edreﬁfeamegtatmm was 8.9 I/gti, otﬂ(lmcslrgonamdtrmlmat the end of

ferme tibng\lzvé{g Swﬂ Gol bg@h bl@ &%ngrﬁﬁz&%ﬂ 5@8 %%ﬂ 0#38%\1%%?‘% toncen-

IS mxture was rate resenc
tratlo@ #BIpetl, and3Besoe! Cm:ﬂent ef GeCo bicahn]@dvam%whyﬁﬂﬂai vyadume of
ethan%{i gl ycerine was m xed with benzene and directed to
e dinerization reactor, where, at 17010C and a
pressure 1-2 MPa, in the presence of hydroqui none, the

Etha.tﬁiﬂ el C? tc\lc@ﬁ[)fél %d]egtéq(eg vfal%'i ;Q/ ré%ﬁe?fﬁg %{‘é) Zﬂfs'fhle& %%iafpgm the after-

was obt al ned. I mer o
fermeptatiogr gylfurg ligudd fpasla)- hilpyelentiolnand stiparaiaiiic oomponents can

be fu&ﬁ&%@e&@ 1H%d1'i H:Il Hg(?t%g%ﬁ)%gg%g 8%%(21[1{%0? 91 Hﬂs itop%oil%g examples.

presence o a pressur
Carbd& <119m|dpaob°camgd ulettlﬂghgp@mﬁéwzamf 2lgohetsraae mikyd Wjtdrliggas, con-

tammg%&mgﬁglefcﬁ %E'Wl%ﬁ' V%@%/ S&Ealgyanlay&’igé)cg?cﬁ] t& B]ieaf"ég\%gor £bP° ggmthesm

ter obtained in ration o ceri
gas proghetiesi @W@rsmh@f Wae epuics ngiatuticdsl camab&yuikmd\lm presence of NiO-

Al»O3 'ggfaﬁw St aﬁ@frfp%pg{t%'ig BY&8H850°C. Thus, a gas mixture of the following
composition is obtained: C02-4.8% vol; CO-24.7% vol.; H2-68.0% vol.; CHs4-2.3% vol.
Converted gas is then cooled down and compressed by the compressor to 5 MPa and
directed to methanol synthesis. Methanol synthesis is carried out at 5 MPa and a tem-
perature of 230-260°C in the presence of CuO-Zn0-Al>0z (Cr203). Methanol obtained
from carbon dioxide was mixed with ethanol obtained in biosynthesis and the thus ob-
tained mixture was oxidized at 450-550°C in the presence of silver catalyst by the mix-

ture of oxygen and carbon dioxide, obtained in the biosynthesis of C>-Cs alcohols, to
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2-met hanol thus obtained is a good conponent for notor
fuels for diesel and gas-turbine engines. EXAMPLE 3249
w@emshedomheat grain was mxed with water in tPer/sExD4001534

1:3.5. Enzymatic hydrolysis of the grain starch was
carried out using in the flrat stage thernostable

anyl ase Zymaj unt- 340C (pH:é 5; 90 C, consunption 0.25

m per 1 kg of the graln st arch) and in the gecond

obtair® h%ﬁ&t@e%%@%h aﬁﬁ%{rﬁﬁdfﬁ?% 2 oF al > tg_%‘e 12 %c)eta_ldehyde and

consunpti on
formai@?é’&@? MES S%zyﬂ@ﬁbm@df@c’fed el BOBFHID® D’muhbrpreserica ©f Al,Os into

acrolé#§%&@1é?n Bes rerééasge%ﬁ‘at 3} éte?LﬂytdrgéarB s, SNENTR rl;]g ?}ﬁygen containing

dronS|s the car es “concentrdtio
hyd“@ﬁ%%@ﬁa@% ?%E&ﬁ@dnﬁb%ﬁﬂfannh@X@m@#ﬁrate wer e added:
super phosphate in an anount providing a P2 5 content
of 200 ng/1, and ami noacid hydrol ysate, obtained in
EXAMHLE $hzymatic hydrolysis of protein of the distillery
dreg free of alcohol, which had previously been
purified fron1ann0n|a and asparagi ne by known net hods

Crush@fi Wt @Z%lﬁla‘ﬁ@%muiiw vith veatemt thefratiool: Y. Enztfatioglylirolysis of
the grafn SBFAOWAL LEAGENdut % %g&‘ a5d f1 %‘E%%rthgh?ﬂ?t%%let %mylase Zyma-

. CEFEVISIae was intro
Junt-34Q5uRH=615; P QL1 comtempidemP rasml oar Wikg afdhe igeginauibrca) and in the

secon@%ga%;é éﬂﬁ@ylgse @4960 A@tlnﬁ r(‘)t %bl’@ o%%n?’pt?on 0.8 ml per 1

et hanol concentiration
kg of ‘#’ér&?@lﬁt sierdn: Inssriglogngipmes P?@b}f@dtka’nﬁh@e Imhxsent:s Bid. 0BiSA have

been @0, AB/alreshBQR 'ﬂﬂltlél@ﬂéyn‘fé)tﬂ: fg%ﬂ—ofy; S8 LD Eé%%hggf%tﬁs @Mﬁe%@ratlon in

total content of - was
the supptratqgaghed E?%anol C3- C5 al cohol s and other volatile
conmponents were dlstllled off fromthe
afterfernmentation culture liquid (mash). C3-C5
To thegubsirate warriagterk supstridsphatedmpanampynt aroviding ar PArcontent of

200 mY DGRSSeHinatRl ﬁsb&h@"s {%QB@%@&%eg%lzgﬁ% }Bf%g?lhgls ol?%rotem

or egoi ng exanp on di oxi de
of the Sf%glﬁa}f fes §eeoepf %F@m%owrs';vwwlymu@ef@bdmft dminonimsnd asparagine by

knowrCARRIIY dTdoNBkEh dh JEBLNANEAm BN ¥ 1dY) MR85 08 tn’?%pc?gglmo nitro-

directed to the reactor for synthesis ‘gas produ
gen). Thsirars plgRtes PiaRas S BUPeEevisipg Miasdntrodyard tetheoutbstrate hethe

amou’ (ﬁ@%}qeﬂié fé}‘hgﬁlt% Gak ahysda &bt & 1%1 @ﬁf({(‘%ﬁtg PThe speed of

a gas m xture of
fermer&aﬁﬁ'éé‘ﬁ% A 1/ &*ho Beaffeacl oneungwioslat tooead, 0?%mcﬂntatldﬂ1 was

8.7% vo@&s%ﬁéﬂ@nois @iﬁcegtr’é%bﬂ @ho rg'gﬂ%’ %é)ﬁaﬁga&ﬁ%oh&rltpﬁﬂgq ﬁﬁ% mg/l,

cool ed down and resse ressor
and thgﬁatal content of Cs- Cs alcohols was 2.3% of the Volume of ethanol.

Ethanol, C3-Cs alcohols and other volatile components were distilled off from the after-
fermentation culture liquid (mash). Isobutyl and isoamyl alcohols were separated from
the C2-Cs alcohols. The mixture of Co-Cs alcohols obtained after extraction of isobutyl
and isoamyl alcohols was dehydrated in the presence of Al,O3 catalyst at 300£100°C,
while isobutyl and isoamyl alcohols were dehydrated in the presence of AloOj3 catalyst
at 250+50°C. Isobutene and isopentene thus obtained were then hydrogenated in the
presence of Ni catalyst at 150+50°C and a pressure of 1-2 MPa into isobutene and
isopentane by hydrogen obtained from biomass and/or by hydrogen obtained from the

water obtained in dehydration of alcohols. Conversion of the water is carried out by the



10

15

20

25

30

directed to nethanol synthesis. Methanol synthesis is
carried out at 5 MPa and a tem perature of 230-260 C

w0 pooshes3pr esence O CuO- ZnO- Al (O O ). Met hanoPCT/SE2004/001534
obt ai ned from carbon di oxi de was m xed wi th ethano
obtai ned i n biosynthesis an% the thus ob tained
m xture was oxidi zed at 450550 C in the presence of
silver catalyst by the mx ture of oxygen and carbon

convedtlﬁﬂaldﬁetmﬁ{tsaléo%qwﬂ'é érm%sgb&%éﬂgg 3k Spfd a1 %eﬁreaeemézﬁedi with un-

% 32‘%% 050 obtain a mXxture ace
saturg 8? r arfog s pbained in flehydratipa @ﬁyldecmebpondmg alcohols at
0- 10°ematai ﬁi%)édﬁe ¥es. 5SHhERAUant -y t,300-4

g ce of A2 q?%fdwggﬁg ein. cro?glﬁgvﬁsﬁﬂphunc

acid. )b‘? 8¢ 8%%‘@ BFﬁtﬁ Yt myttscdsebireted GReludhpdrooastgen was ob-

tained; @Hich 0¥ AGoby d6:o E@ﬁ&gﬂ@ AsndesaLisbed in the foregoing
exanpl es. EXAMPLE33 Crus ed wheat grain was mxed with

water in the ratio 1:3.5. Enzynmatic hydrolysis of the
This afjty@atiors pascels Was aGRtd &erl@&”ouyﬁi ek fés&ﬁ% éf' 1{18%, %t a%atalyst

her no tabI | ase Zymaj unt - 340
and ai%ﬂgfir i gé (g @rpresyurg obfl- ¥IMP€gr ain starch) and

in the second st age glucoanylase A ucozym L-400C
60 C. consunption 0.8 m per 1 kg of the

Moreog$ uﬁsgﬁu‘g’a]‘:qﬁi) Cz-pﬁ @Mgchpg?or@r@mdpnmtmémﬂwl &Eritle correspond—

ing Cgt@bchlsdsttdle&ek@&me&@ﬁhhé&%n@@ %hféﬁﬂgﬁ»epﬁ b%er@ﬁéM 19 ted in the
t he .e the car

dr ol
presenCS IS Epﬁ%&ﬁ‘ 2 }r(?i%ﬁél %%tqsbtt@fraé@dheon 16BiehToast freried out at O-
10°C emalltmpftﬁ‘bﬁrél\ﬁif @ Saﬂ@ﬁﬁt usiHp @bpmg/é? Qﬁ;ﬁldr n%gd 30! ugatala'st a mix-

di n 5 content of 20 am noa
ture Oiﬁ % gf%car PaPAe Panechd hé?l?W?&W ef @lailadiopsias alfo be per-
formecbmottIEI p’re@éndehﬂ AiCBhideli®sYa &G st LES0 Yooal L0 k)tl;)essktre 1-2 MPa.

evi ousl i fied of annonla and aspar agl ne
HigherRe G QS Yo Pohonshiatisg 'R terRenamBaAtone: CoCsmldohols were

tweda@@@ﬁqﬂgﬁﬂﬁﬂﬁ&ﬁﬂkmquagtrogen) The yeast starter
bi omass S. cerevisiae was introduced to the substrate

in the anmount of 5 g/1. The fernentation was carried

ExampbeuiB4at 38C and pH=6.0. The speed of fernentation was
3.6 I/g*h, the ethanol concentration at the end of
fermentation was 8. 7% vol ., isopentanols concentration

Crushe@ﬂfbrﬂyrim waohukwwtm&@&t@ﬁﬂ&é@&'@ﬁ@@d’ﬂ! tio f“iott{}ewelght

ent_ of - al cohol s was 3% of the'vo

and Wag' e&oh%ﬁ% at It:']t“r?atﬁ’ovtper BT A0cphptes aﬁéﬁrottf]hteh theltermpémture

was elewatmdﬁe]mwcvﬁfcﬁt% ﬁlﬁtﬁf@@a@fe& th 5eRd he anotfher 30 m]mutea The

rfernment n culture liquid (mash sobut
substrafacg 8@1];@ Pr%ﬁ%sﬁ glrﬁ%',?% f%reﬁgqa]aqeé@nfm(ﬁqq ahckye @h 150°C for 60

minutea) afodroksich the siibstritesistbofed-derPl SONY. S0Pt &Lnest AL bSErcook-

xt.ract.i on of isobut
ing of & hour he starch concentryatlon in the substrate reached about 6%. To the

substrate was added aminoacid hydrolysate, obtained in the enzymatic hydrolysis of
protein of the distillery dreg free of alcohol, which hydrolysate had previously been pu-
rified from ammonia by known methods of ion exchange, in the amount 100 ml/1 (400
mg/1 of amino nitrogen). After that starter bacteria biomass Clostridium butylicum and
Clostridium acetobutylicum (in a ratio of 1:4) was introduced to the substrate in the
concentration of 5 g/1. The fermentation was carried out at 37°C and a pH=5.5. The
speed of fermentation was 4.0 1/g*h, the concentration of alcohols at the end of fermen-

tation was 2.05% vol., including 0.24% vol. of ethanol, 0.12% vol. of isopropanol, 0.03%
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and i soanyl al cohols was dehydrated in the presence of
Al 203 catal yst at 300100C, while isobutyl and isoanyl
w@ab@sehaids2 wer e dehydrated in the presence of APQIIBE2004/001534
catal yst at 25050C. |sobutene and i sopentene thus
obt ai ned were then hydr ogengéed in the presence of Ni
catal yst at 15050C and a pressure of 1-2 MPa into
i sobut ene and i sopentane by hydrogen obtai ned from
vol. othis oSS0 Nd6 19 Y, JTYVIHRLGEB1 ¥PdHY,, I e at er
u g\gt Zi ned b_gerdehydr ati on .ogl,ﬁ?ﬂgﬁg_gfd%o?&é&%ﬁg@ T4 pprcentra-
1on of arpn¢ at the ene gl srmeniptioRews @Fhvenyvolomat. met hods.
| sobut ane and i sopentane thus obtained were m xed with
The il saggr ted C2-C5 hydrocarbons obtained in
© m&%ﬁ‘fs‘iﬂ PLtp G Bdfohdkeertrrdied fontiharwiwetolusd abtednddirCthe fermen-
tationaf@hé ghiif $SaHce ' 3! ; contai nin )
as a cat al st éséﬁll %h%o%%é\éggi%{.b }tﬁgﬁglrggé%?%rbgp Sta}?ec{]escgbed n

the fm:%gﬁﬁgeegﬁagl SHiAgetane Bet bas been distiipdodtiarbahs ondisire liquid was
treate@ lyail@@thn Whoedh ESnBnd996h ¢OBPRRS AL e%ﬁs L0
v ofuel's, This alkylati on ro.cess_ca% rﬁ&%r e ég%éeﬁg%%a%ﬁ{ml’ e
SILYL o€y H%oms@ﬁé EnGtylene; Megidylpxida ang itopantbree were extracted from
the mixenpestabitee £d BR16BedfatéNth thdPhRS M LAt : o

Mor eove%, ﬁnsat ur at ged C2-C5 he)?%r ocareb%f(raﬁs1 %%f%glgﬁ%du?oﬁlo ¢ and
& presyRy r idi Mha gttorthe cemerrasing Cs sgd- dsoldlsohol s wer e

m xed with terpenes, which were in beforehand heat ed
c da{g tﬁlwe B%e%?nce of platinumto 20050C. As a result of
6 AL R HOQEPEn TN PRIRINGEs VBT Prasigh tiegedherowith Gli@eamm alcohol and
mesitypérRSSit ehDEbiQirRrdlmMear e b g s 9021 903 %614 as

a catalyst, a mx tur% of CiZ-%lS hy rg%gygdgr%a%\%grge.

obt ai ned. This process of al kylation can al so be
Moreoyet hestoRe distilleH&ir&8an6 @uahirdNiGhd WSE j i
obtaind .Sg: 60 and a pressur e,u_l-E_ I\l/g%. Hi gﬁ%@&%ig%&@ éﬁ%erme’

ﬁ@&ﬁ IO BEIFS oWt i the daprificaidom ehieds, A drpdwes a@2ogs 1,2-
glyceriabkethD|252 \eihetHis eido:8n #RPPOBENbSarR). TR Rlttel UlsSiiso used as a
com OExang)l e 34 ?LiShed corn grain was m xed wth water

PORERE QG TBPY 180 C in ratio 1:10 by weight and was | et

to stand at this tenperature for 10 m nutes, after

which the tenperature was elevated to 100 C and the
Of coufily ik BOGBIE Bt boebmeR il thePregest rerengion i mo simitideto the
demonStbeddr @faenis164ISTHYs8 RRABH s X cth JrRet-£4 oﬁgfr so?ﬁf bt {250 routes
of the i atg autgcl.ave at 150 C for 60 mnutes, after |_(:1n _

PREVRTHSPPALiTaYs chbicarroaetarritionses preseasingsiaichuding biosyn-
thesis diiewey elconolks, Farprofiudifg HidiRumdhec5hah jon
contai i.n &&g subat r a({}geb r eaclhgd éaboutytd6% To %Egglglgg‘géé%%h

a8 "YaHE 3 hoaci d hydrol ysate, obtained in the

enzymati ¢ hydrol ysis of
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protein of the distillery dreg free of al cohol, which
hydr ol ysate had previously been pu rified from anmmoni a
whgooknesm met hods of ion exchange, in the anouPCT/SEND04/001534
m/1 (400 ng/1 of amino nitrogen). After that starter
bacteria biomass Costridiumbutylicumand C ostridi um
acetobutylicum (in a ratio 88 1:4) was introduced to
the substrate in the concentration of 5 g/1. The
ClAm}é%rmsntation was carried out at 37C and a pH=5.5. The
eed of fernentation was 4.0 |I/g*h, the concentration
of al cohol s at the end of fernen tation was 2. 05%
cludln 24% vol 2% Vo
1. R 6%?%18@1 e Oll teblg %qntaté?n Iog SHO gx%lia(%e fugi@a 8|and 1tncreas1ng
the ymlcbutt alnoholsDaﬂdi%tmbtmmfof msnffermbnamble ommcc glmbsteﬁtesaof the fer-
ment nnn%fdl acetcorrllle at d g? f freer B¢ ? e eo ‘Xoh drate
%‘l The SRR ?EEP&? alc 3%6% %Q Fgc%"e‘be PF’oCr%r Y
substtdte vmtlt amzaebd)mqiraté @hicanne’dom f BH20% emrrq:n‘tmg arsoufrcd dnbntrogen-

fermeg 1ng &slu%)ggra%% ﬂ% agle%?sn%%nlg)%gﬁproggpg & rﬁ‘g owmg prod-

ucts Oa€s btﬁ&lhoth Hisrdet-iad aoétblcfehgam tdveticuddidinadl aqutbrda was separation of
treated al dol - and _cr.ot on_conde Lion.t o ob |n a

aesire GRUESeOFofl ERABRE SR OB SNETROR Bt SEREIE A8 the souree

of nitgugen jmés mirmacldmctr;d 1snl¢1cbén<amdﬂmsopnha IrmlleumG:lhereof is added to
the aGilfEHAIATI Beolat 4 G 0BLAL P BRYIVIE0ENRLPdmin mitro-

ence 0
gannpc%@mhy@Hmésﬂbﬁr@@&fﬁnhmlﬂﬁeoé@@nagﬁondlng and C
al cohol s. and Cg al cohols, thus obtai ned, were brought
toget her with di acetone al cohol and nesityl ene and the

2 OMb’d:icrcrbdf clieirh Ur, ehazactesizdd ds that dhp enestssfafferyagdhtion is carried
Outaﬁas OVELn o gc‘%g/egggrldﬁél |l ed off fromthe culture

was con Wit h gl ycerine, obtained in
blosynthesis or in the saponification of fats, to

3. ?@?%ﬁg}eﬂﬁgﬁﬁﬁ qio%)%y ﬁ%?#a}é%&rikg@ E:?gtﬁgtn ‘é e carrh ohiydliatte substrate used
is beddlwocansanoksses, csam;immﬂ starchnfeciot of aet;snam staoah skafdrolysate) of
dﬁkn&ﬂﬁnﬁ8§3 §%3?§g?ﬁgb_ Nt s of the present invention are

not nDnstrated exanpl es. These
exanpl es denonstrate only sone of the possible routes

4. OI(AeEﬂ]oecl !OP Va%ry]ft [E%&q ¥ I?:Eal hla%a@#e?fz%ﬁs i ftPQJc QH? content of

processi ng, el udi i oSy ot ower a

amind pitrqgendudha gnddlgmeus dﬂﬁr@m)a%ﬁ b@ﬁ@@ gl poifegbly 350 to 370 mg/1.
oxygencont ai ni ng hydrocarbons. 53 G AIM5S 1. A nethod of
intensifying fernentati on of carbohydrate substrates

5. aMdthatcoeasy ofj the previous claims, characterized in comprising the further

steps of: condensing yeast obtained in the fermentation of carbohydrate substrate to a
dry substance content of 5-10%; and autolysis of the yeast protein at 45-55°C for 24-
48 hours for obtaining an autolysate exhibiting a content of amino nitrogen of 3000-
8000 mg/1.

6. Method of any of the previous claims, characterized in the further steps of:
condensing suspended substances contained in the fermentation medium after fermen-
tation of carbohydrate substrate and separation of alcohol therefrom and to a dry sub-
stance content of 5-10%; and, either acid hydrolysis of the protein contained in said

substances using sulphur or hydrochloric acids or enzymatic hydrolysis of the protein
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the yield of alcohols, and utilization of

non-fernent abl e organi ¢ substances of the fernentation
wore@s/m3Izonpri sing the steps of: preparati on PET/8ER004/001534

aqueous carbohydrate substrate with a carbohydrate

concentration of 3-20% conprising a source of

nitrogen; fernenting the suBdtrate to an overal |l

concentration of 1 5-10% of the follow ngprod ucts

- cerin aceti.c_ac
contaffe B iE 8L Gnath AR HPrisB NLEAaS msPitatpat b gptaining an
acid hyidgolfyeatere tpadticonrs exddbitimg acdvantact dramied nitroptrabf 20806060 mg/1.
source of nitrogen, the am no acids | eucine,
i sol euci ne, valine, or a mxture thereof is added to

7. tMetlaguebasy cérthe pyehiaie clrirbst chamcikerized anuoniprising the further
nLen of ,am.no .nitr drate
steps LIRS RARTH 8w SED ohl MiteD el SR0 BN Bpfteined in

the feimentarcmcmduzraobftan fetma¢ntatien pmf @aﬂmﬁlydfaﬁeemmmaaé lafl separation

o e Gy SAEFUHs P o B BEY4 R o BB 8 £y PPens omtent o
5-10%;aauiob by thlgsie of tibs tyeadtepratda ait 3+ShEEAC fnr :@ane hmirageeshtaining an

autolfEEF OPULARE: SRR bR RRRN TFSEOORR el ot oes.

4 Met hod of any of the previous clains, characterized

n t e h

5. fieliat oL BFi a4 ER: eByrp Rtttk K0Pt Oy OBy R, Pb et s am
acid IB’erSdnt@de otllalnye-gbniehreng meateGals. cI aims, characterized

in conprising the further steps of: condensing yeast

obtained in the fernmentati on of carbohydrate substrate
9. tMethadt 9f clabst@nctmracterized uf i1l cantentaof aysi gitodgen in the

: t 45-55C for 24- 48 hours for

medl%rgﬁsé?&ﬁ?ﬁ%g%gég?gvgfsat e exhibiting a content of am no

nitrogen of 3000- 8000 ng/1l. 6. Method of any of the

| h e P _

USRS T SSKARPLAZEP 1 L IE L Pl o cr

bic culidyationt off yemst mith the pdritese ¢artpiving fromtation medium after fermen-
: t L : -
tation ﬁfye ?&9{5 @Jgﬁ%§ﬂgg&5%r %@Sgp%%gﬁégéflcagg lrg(% tt%. e%%)?xli,o%ndensmg the
yeast ahus Oésltmhed tact drnypdbslayse sopferthy prlotei and entdysied! the yeast
S r h i oy

prote b B L Gea i 20 oL ol R AT Rl S AR extivic
ing asmtdn’sqﬂmnmﬁrqgsnw@w@@ﬁ@@wngﬂ enzymati c

preparations, for obtaining an acid hydrol ysate of

proteins exhibiting a content of am no nitrogen of
11.  2dethagogOamysilthe7claiiet hrddand 1@nghafactédzed duithalsthe autolysate of

yeast,cél'l@iégfd of Ql%&ttt% hfcﬁ‘gl}jsg.tegooq%&é:ti dﬁaﬁq@g, I)Iu&tcgﬁ{bination thereof, is

used as the source of nitrogen in fermentation of carbohydrate substrates.

12. Method of claim 11, characterized in the further step of removing asparagine
and ammonia salts from the yeast autolysate, and acid or enzymatic yeast hydrolysates

containing amino acids.

13. Method of any of the previous claims, characterized in that a mixture of alco-
hols is separated from the fermentation medium by means of distillation, exhibiting an
ethanol content of 96.9-99.35 a content of C3-Cs alcohols of 0.65-3.1% by volume.
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steps of: aerobic cultivation of yeast using the water
sol ubl e substances contained in the fernentation
woreasom3gf t er fernmentati on of carbohydrat e subBCT/SE®04/001534

and separation of al cohol therefrom condensing the

yeast thus obtained to a dry _substance content of

5-10% and autolysis of the 59east protein at 45-55C

for 24-48 hours for obtaining an autol ysate exhi biting

a content of am no nitrogen of 3000-8000 ng/1l. 8.

l\/@{e od. of claim1 or 2, characterized in that the
gm o aie ok thisselpimse 1112, ghagdtariged rlnltinsaaenm‘ture of alcohols is

se ar@fé4d| febSeehah it 0 alm38
P ﬂ@f acterized in tglgt f lgﬂc%%ﬁgoﬁgn%%{bé%?%g nf%q¥ce§1é]h°f; $0-9-31.0,
ethanphaf G drfiht SaiGsorealzds 6 1058, 5ngpd acdialdeitytined 207-23.2% by vol-
ume. Cclaim8 or 9, characterized in conprising the further
steps of: aero bic cultivation of yeast with the
pent ose containing fernentation nmedium after fernen
15.  tmeited of agashoRYMialie SubshilReAR $E Qtﬁl%@&' 0 1:191fe (A glcohols is

q{saohol her efrom condensi ng t he yeast us o
separgigd frofp fhe igapeniador srmdiwm, @xh@ltm/@ canterdutf @lycstia @ff35.0-35.9,

ethanbhef $e&s81.0) W.ebNaRbhdiR-AOLCsI0H A 48:10ULS éfoé .1-32,1% by vol-
obt ai ning an autol ysate of yeast protein exhi % img-a
"content of am no nitrogen of 3000-8000 ng/1. . Method
of any of the clains 5-7 and 10, characterized in that
sate of yeast, the acid or enzymatic
H@ obtth %xééérfls obi i sharacgeriged dnbibaate product mixture is

& b@rfﬁﬁﬁ, &%e u
oaBn et O UG L g g 501

n- b“t?ﬁoéqﬁu 6.Qr8racttBrndedf 188 h%, fxnreranalted9. 1.4 eivobitagiol of 1.1-

1.5, auh ppagicel and, SauPINbAvSRs from the yeast

autolysate, and acid or enzymatic yeast hydrolysates
contai ning am no acids. 13. Method of any of the

17. [Mﬁhbﬂl'tﬁ' &lyabMhe RAIAG QRIS @h'apaétgﬁtze& il &(c;ﬂr‘lrérgsﬁﬁ] %le further

¢ ﬁe é#s i's, separated fromthe fernentation
Step Ohg&HRe §f-Gh §Jﬂ°hP1ét elygeriexaraipideRydaranst hegiohe obkdieed in biosyn-

thesis o pPEpLRiI0a avtar geNt ent of C -C al cohols of 0.65-3. %
by vol une.55 14. Met hod of any of the clains 1-12,

characterized in that a m xture of alcohols is

18. mnab@tcﬁdaﬁ emﬁeh@laixﬁé et atd d
furth tn 2 yr%l cerin of 30. 3‘12'001'"73 é]ﬁe[PaOFBSJ?vaéH tlhn;%nj?pnsmg the
urthen Step o ¢ ’z‘Wm hy SRS §u8?1Y%t@DQ the serbtavetedh dehyseas an ani-
mal fe@f. 22.7-23.2% by vol une. 15. Method of any of the

clains 1-12, characterized in that a m xture of

al cohols is separated fromthe fernentation medi um

19.  ®meh&d of REhidsCOTt &Y 1011 9| Heehéideed3f QomBriding the further step
of: biosynthesis of methane using suspended substances obtained in the acid or enzy-

matic hydrolysis or autolysis of protein with the excess hydrolysate as a substrate.

20.  Method of any of the previous claims, characterized in comprising the further
step of: obtaining higher oxygen-containing compounds and /or non oxygen-containing
hydrocarbons, including those having four and more carbon atoms in the molecule us-
ing the product mixture of C;-Cs alcohols, glycerin, acetaldehyde and acetone separated

from fermentation medium.
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et hanol of 30.5-31.0, C -C alcohols of 1.5-2.0 and

acetic acid of 31.1-32.1% by volune. 16. Method of any
wo@Rooshesel ai ns 1- 12, characterized in that a pPOOSEI004/001534

m xture is separated fromthe fernentati on medi um

exhi biting a content of acetone of 25.5-32.7,

n-but anol of 56.0-58.5, ethafol of 7.3-8.7%

isopropanol of 0. 4- 4 4, isobutanol of 1.1- 1.5, and

ent a '
2L O&P%e& p? Igu%olc‘f 2t ar aé’t ‘écf‘rfl?l@am]g Mgghﬁﬁ%eﬁlsﬁedj %% psing the
compbpunth ebtesmapnnﬂie msthog cﬂll:leﬁﬂl 20 cohodpmraigbry ofmobor fuels.
acet al dehyde, and acetone obtained in biosyn thesis in
preparing a notor fuel. 18. Method of any of the
22. cMeilned bf é'laandZOlﬁ)r 27, ch:dracmlimd e domnprisongpthiesfunther fgeps of: de-
hydrat’cﬁ)r t&e&letsptrg ct' 1fu¥3 ol}absl(l-;@ 58 an é%gg%l ec% ailt%rsf%i@enzatlon in order
to obivd hmabﬂrettd:ch%sﬂayﬁrambdzﬁs l&acthgrsact ensamdatied C,-Cs hydrocar-

ng.the.f 0S f

bons SAFPGIELASs 50° il ST RL) redu Sy RLRERS rideppes: pydrogena-
tion cdiehidl zddebyrieys ired amlh‘yde off hidter eicohots laytsimatdfelypsaitl eldehydes are
f1rst t(fgngg'c? fu‘?‘{éﬁﬁ%ﬁ?gégous 2 Eiealaghi(%ssu\?/ﬁ{ él?lglgee?%n h}I\r/g togggated into
the cmmmslumh@er falurited adtobplonf . obt ai ni ng hi gher

oxygen-cont ai ni ng conpounds and/ or non

oxygen- cont ai ni ng hydrocarbons, including those having
23. f bigtherhdf neire 2ackhanacterizasl im cotmprisolgethd firthes steps dhereparing

t
symth LR el e indr et GRESS e prppepingof the sepa-
rated rprdiluch @B{tﬁne 1I1Wthbg1¢rdfydc¢®irh012$) Czeﬁaaaldts emid7ed mathane obtained
ounds

by iSRS Aled {1 CAbbn oS F R Blacd ) BRLIBER IS,

notor fuels. 22. Method of claim20 or 21,

t
26 NRHAR BF SE6C! s QBB PEa; Wha kit piEhg ShERSrRisig the further
stepsgépan@lzmg fépfewepdﬁetrmmﬂum pfodi-Caalgotels sepatditdiafter fermentation in
Y | [

e pHAERLYEAL St MRS S8 80ELE 0500, o g sy of 1
aldehupdény chooflensaticat obﬂald eadeliyoas tiotcoh traixivizl dehighes unsaturated alde-

1y.dr.0 ' ! 0,4 . .
hyde g XELOARIBRLIN B BRidn Ry A0 R By gl S fine igher satu-
rated falqodolsondensed i nt o hi gher unsat ur at ed al dehydes

whi ch are then hydrogenated into the correspondi ng

hi gher saturated al cohols. 23. Method of claim 22
25. cMathawt of iangdof the olpme S2hg41 Iebatagtehiged sinegemptising the further

steps Re€ 8@1"1}&%1:1011 of saturated C; and higher alcohols into the corresponding un-
saturated hydrocarbons; and hydrogenation of said unsaturated hydrocarbons into the

corresponding saturated Cs and higher hydrocarbons.

26.  Method of any of the claims 20-25, characterized in comprising the further step
of: dehydration of saturated Cs and higher alcohols to obtain the corresponding ethers.

27. Method of any of the claims 20-26, characterized in comprising the further step
of: reacting unsaturated Cs-Cs hydrocarbons of iso structure with methanol to obtain

the corresponding methyl ethers.
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synthesis gas from bi omass and/ r from wastes obtai ned
in the processing of the sepa rated product m xture
w0 paos/oidgher hydr ocar bons, aci ds and/ or net hanBCT/SE2004/001534
obt ai ned by bi ocheni cal neans or carbon di oxi de
obt ai ned by bi ochemi cal rg 24. Method of any of
the clains 20-23, characteriZzed in conprising the
further steps of: oxidizing the product m xture of
Cl-C5 al cohol s separated after fernentation in the
presence of carbon di oxi de, obtained by biochem cal
28.  nideHrod piany of thexlaims - 2@1011251@&%&!@93 compnigarstite fomther step

of: oﬁlﬁzﬁé'tﬁeeﬂrg%é/tdl%&th% Bf &, r&sxil 1196 aéﬁ:gﬂe%lr a.ttﬂ&sﬁtrr%rela&eﬁlon in the

| de hydes; and subsequen ro en
presejm:e(pg Farhop dipsidgophicdmehby @gowegheal meadns, riat@der to obtain a mix-

ture ¢l DQBR}Fs; 2onddMRENGH o@fsaﬁf}h 1{11,11*% &t s %2#1&21{1126 of ﬁ]igher unsaturated

characterilzed in conpr|S| e furt eps
aldehydasy grictizing saidl unsairtated yldﬁg fre thepresients of paxbonhdioxide, ob-

tained BY eSddRRAE A Gnbih S @ﬁw Auadaru @13@"1 glr}(?)sc al?lgaqed acids; and reacting

hydr o enatl on of said unsaturate ons
said atcﬁjé h meethanel fﬁg%%%fldhﬁtceﬁreamhdmg mesthfiyehtemsar bons.

26. Method of any of the clainms 20-25, characterized

in conprising the further step of: dehydration of
29.  SMethost elyclesn iy ?hagne?eraﬁecbimlcgrrmmm ahe fattber Steps of: hydro-

genati%@.“f&ﬁ@ R R BRI Sed 2&ids Wo%gh&f %qy?.t%ﬁ eLcli](?s atn% reacting said

,. Characterized i n conprisingt urt
Sat“r%F’d aF@a“‘c‘t’llﬂﬁ gratharelde sbtainrid corarboriingmdthyl @tmsct ure
wi th nethanol to obtain the correspondi ng nethyl
et hers. 57 28. Method of any of the clains 20-27,
30.  Msihodk ef poEPf] thecdpisns §7né9,t pbaragtetized dnegoroprising the further
steps 0K ig#egdragioh e nﬁtﬁ%@tuéﬁ%‘ t:é&rb%nocilo)g@ie GBtahEd II%9’(;:§ochen'tlecal means,

separ ated after fernent Ion I n presence
methaaﬁedaata]ee ¥t Rirpleanispl mesapetid hbfdmam;)btmne@ fcben bignass and/or

by bicehémidal %%Myf&fe%eﬁiﬁﬁmﬁ%rbm%sﬁﬂs%agg a§1%1|/ 8r from water

m xture into a m xture of higher "unsaturate

obtaingddn mygesssing,qidloahely Jepinadigdtioyartkesial dehydes in the
presence of carbon di oxi de, ob tained by biochem cal
ﬁans intqg a mxture of higher unsaturated acids; and

Sibef ) claimBQshragharizadeimermprisingdbe fitrthehetep of: reaction of
the m&@BHESRRAGAHREY OTBhAMigeS! &5&s tZSrodVRE fod c&fre%o?fdgﬁgéters

characterized in conprising the further ste
hydrogenation of the higher unsaturated acids into

32. fMﬁB@& sfalakaBed cﬁ&i‘a@ien@@&j ih GG g #hd fﬁ%ﬁ&r @jﬁz)d%f oxidizing
cor

acids with methanol to obtain th espon
C+-Cs gloplpls fragp thymradiactoniduge @ﬁfpaffh'@dcafmrrfsrm@ltzgon fo obtain Cq and

higherCladda8di@s; ZRU ok HiSGMRRd 34 BY L 1E W5t N8Es. and /or extraction of fatty

acids from tall oil; and/or saponification of fats in order to obtain fatty acids.

33. Method of any of the claims 20-23, characterized in comprising the further
steps of: dehydration of saturated Cs4 and higher alcohols into the corresponding un-
saturated C4 and higher hydrocarbons; and reaction of said hydrocarbons with C; and

higher fatty acids to obtain the corresponding esters.

34.  Method of claim 32, characterized in comprising the further steps of: prepara-

tion of C; and higher fatty acids by oxidizing C1-Cs alcohols from the product mixture
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steps of: preparation of nmethanol using carbon di oxide
obt ai ned by bi ochem cal neans, nethane obtai ned by
wher@shesvral nmeans, and hydrogen obtai ned fronP@i/eRA8E001534
and/ r by biochem cal nmethods in fernentation of
car bohydrate substrates, an%/ r fromwater obtained in
processi ng of al cohols obt ai"Red i n bi osynt hesis. 31.
Met hod of claim 30, characterized in conprising the
separbhtéat el AN ¢ ' f h: with fatty. .
P e nar et on B B 0 B LA Gty s P Hosymtnesis
and/ opp extipttingg obfaity s frome HaH avit erid b prepeoaon Sifrigtty acids by
sapodifieationr 4i1gfs. step of : oxidi zing C4-C5 al cohols fromthe
product m xture separated after fernmentation to obtain
and higher fatty acids; and/or biosynthesis of fatty
35. amefsod gl I N~ Rf ' tall, . oi
and/ rd sapggcig ffti?létgt[%%tr? %Q?h?lgﬁfa%yeo& edr]I ﬁ} é&% {0 tihgtijm]ther step
of: reagtingstheamnsatpraied Cofanghipigher tiydraseshans, 20t@8¢d in the dehydration
of the@daFcapbedih | b &k NG -¢u [T :
_dehyd?atioé%g?hgg?ﬁgg?ggbgﬁghE%d%@%kgﬁggﬁgﬁgﬁfﬁf%k?%ﬁgmhemsto
obtain, Hye eaFsmanAasiiessur at ed and hi gher hydrocar bons; and
reacti on of said hydrocarbons with C and higher fatty
acids to obtain the porresgonding esters. 34. Method
36.  oJfleiliod pf 82y W HAecadeiEns 29024 ncharagterized) inheorhprisingr the further

steps 9f: @R%raRtion RIFeRH Rahé %dqgoﬁé]ﬁafﬂ% Gt tlgéaglﬁéttﬂ‘%i Qfsag%rated hydro-

oxi di zi ng C1-C5 al cohol's fromthe product mxture
carborys FEpeia Walt wrsaturaed et ash highet hodreseshensivbeingf in the dehy-

dratiohadftifie @6H@8p¥hBnpPi @Yk 8icshoRNY/ oHt . 0 i .
dr fatty acidspfrongfhll oi l; an%/ r %r%%g%%gf%%ag%s%%?#?gha?hy
ocarhonds by saponification of fats. 35. Method of any of
the clains 22-24, characterized in conprising the

- f %%ger step of: reacting the unsaturated and hi gher
37. H‘?’; EatibeAEn “hrgide chatactarizeshin canimising thhdurther steps of:

proces3@id RsRAMIE BAd pet MiiglL8 413l Qﬂg'/oélsglyé@rﬁho%& A ﬁ%hs%l ®nification
obt ai ned i n biosynthesis to obtain the correspon |n5
of fats, /er g@g;rlwgbﬁ@ae@ﬂnﬁysy@fthgeﬁ@ igfognpsoRyd-dldohol; mixing said n-

propylCAlasiasltwith 28dC] RIcERPRS dcplabftel N8t YELRE: ﬁgﬁp? egjafration of higher
extraction of 1sobutane and |sopentane from h
OXY EPIT RGN B fCOTRAYIAE e H pa mencapiBorsontasnintg lyrdnacafbons, including

those Haak daat £eH Aldde BALAREr atBYRNHAGRE RORSH AP h@lﬂ%ﬁ&é{i E%ih‘g%s?'
37

dehy dration of the correspondi ng saturat
to obtain saturated C and hi gher hy drocarbons.

38.  Medthed oPklebh@ b2 0 10EhddactEA2ERGh CohARlihd t}?é)ﬁﬂ‘rtflecij Qps of: ex-

_the further steps of:
traction of glycerin extracted from a product mixture of C3-Cs alcohols obtained in fer-

mentation of carbohydrate substrates; dehydration of said glycerin into acrolein; hy-
drogenation of acrolein into propionic aldehyde and propyl alcohol; condensation of
said propionic aldehyde with the C3-Cs alcohols obtained in fermentation of carbohy-
drate substrates, and propanol obtained in hydrogenation of acrolein, into the corre-
sponding propanals; alternatively propionic aldehyde is first condensed into unsatu-
rated isohexene aldehyde, which is then hydrogenated into the saturated alcohol iso-

hexanol.

39.  Method of claim 20 or 21, characterized in comprising the further steps of: ex-

tracting glycerin extracted from a product mixture of Cs-Cs alcohols obtained in fer-
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processi ng vegetable and/ r aninmal fats, and/ r

gl ycerin obtained in the saponification of fats,
wW@naso403gt ycerin obtai ned i n biosynthesis intoPCFREWDPY001534

al cohol; mxing said n - propyl alcohol with C1-C5

al cohol s separated after fernentation; preparation of

hi gher oxygen-cont ai ni ng coﬁggunds and/ r non

oxygen-contai ni ng hydrocar bons, including t hose having

ment&@dﬁ oPBQerSB&&r Q k&ggtr?{ eh t&g?r‘g; lﬁgfrcgiil glrgltze 8role1n con-

m xt ure. cl al
densartwnc@frmm@m gntchthef aetobrin dimepd2derme3,frdibyimn2Bfpyran); hydro-

genatflny 6€ li:lllﬁp a@f@l&ﬁca ‘gge f{n%“ t@trgﬂyﬂ%g%ré% étrﬂé‘% y%j(%]{lges using the re-

al cohol s obt ai ne fernentati car ra
mainiggugixfugeeaf; Cad@hymohplsmbt@medandergn«;rctampn of megbohydrate substrates

for okﬁ&lh%gf hibhePYEL Q9L Bfﬁﬂaﬁggg fcoﬂﬁ:ro@lhge o a?:bg r?%%?‘%%% containing hy-

yde and prop con
drocabt?%m éﬂﬁl‘édlagdgﬁ%l avipg in thremoBcok flic eihd monbtabne dtéms.
fermentation of carbohy drate substrates, and propano
obt ai ned i n hydrogenation of acrolein, into the corre

0. sMetndnef PrispaRairs? L ahasreteriaed in mpnmgdhawdetmd steps of: ex-
tract1d)r§ of Izﬁ&haﬁ&n&%%ﬁ%ﬂdﬂ%xﬂf}g@tﬂ%%d df @0?@ %Eghols obtained in fer-

y which is then hydrogenate |nt
ment%%nu? aébolasrctf@wowb%ﬁesemlng gethayealhprbdafced Ifedmmcatbon dioxide

obtalrﬂird_ @ lter@RAr RO gﬁ@ohﬁi&@é’r@ﬁbéﬁ‘ st Qﬁd h§7rd}g%e%1 sc{e?’l@gd from bio-

. ex tractlng %'ycerln extracte from
mass,n‘i”%%ﬁcél gf said nrethanelared §t1’€?éﬂoéi11ﬁ9cf0¥1’nal‘d@hf$@e aBdtazetaddehyde, re-

specﬁ@ély?@drﬁéﬂ\égtﬁ@{ 6f ﬁiéb(%téﬁfeﬁsrm}m&{ faltrhgllafﬂ dé %:{uq acetalc%ehyde into

ycerin into acrol ein; con densation o cr erni1n

acroleffhewéé%%}q@ of areplepinte paidleid dimgr KRrdrmoaydi4, pydiaygro-2H--pyran);
hydroEéﬁHtRﬂxeéfae{dr&eup&n’iJ}Qn@&{e‘i’fe@iyﬂr& ;pgﬁea[n Q%Qt anol, while the rgemeumng

t et rahydr opyr an- 2- net hanol e usin e re mai ni

mixtugg ot frp &50?10@331“(:5]3%11%%61 éermlé%tﬁéu of g hﬁérﬁtat&u@ﬁtr@fes is used
for ob€BhRRNEhHaE Sxy%é?lsécﬁﬁ dé ebmpBhLAINIRA /bl ggg%}ﬁé&ﬂ%ﬁntmnmg hy-

cont aj ni ng conpounds an r non oxygen-contai
drocagfjoge aiisEHEng %emvﬁ@ f%s%ldﬁaomw@er AN tefhemavh doel lrreolecule
four and nore carbon atons, 40. Method of claim 20 or
21, characterjized in conprising the further steps of:
41, dMethod qfi 9w ef thiecleims| 2 n(gn%ll ctkhAdl chamaterigediint coraprising the

furthe@fstéfajs &9 cah&Ratisn AptRE %.Qtdl@ Jr&f,r {:51%51191'3 g)ar tet(ﬂj after fermen-

ohydrate substrates; addi ng nmethano
tatlonf %ﬁf@a‘ﬂﬁlfﬁpﬂl Jzeld. obtainerddrom gb@ﬁﬁ@nt@mr@@uqﬁ saturated Cs and

higherCalcbRAY dE A @arbs] %ﬁH %ghé}ngstgbéd ra.%@.eﬁg §ﬁgﬁ Mt%mamds while

blonass oxi dati on of said net hano
using Ay Faidatipadosrivelseelal thatiyié not éo@,@@tﬁeb Wéri)gaseous products, ob-

tainedGanAe NS At &AL, & Jlepr%gﬁ@fn%erg Hé%}%ifggré %fOI’lEEBfﬂHE %%@ﬁféiﬁqu and/or

and acet al dehyde into acrol efn nsati on
non O’é}’cﬁeBTC@Pﬁalpﬁ}%gﬁypéﬁoﬁsdlf}?@%dl{la-th@ﬁfen?a‘lmgmdhhymﬂ@ctzlbl four and
more carB¥# @ms hydrogenati on of acrolein dinmer into

t et rahydr o- pyr an- 2- net hanol, while the renaining

42.  Method of claim 41, characterized in comprising the further steps of: dehydra-
tion of the saturated Cs and higher alcohols, obtained in condensation of C;-Cs alco-

hols, to obtain unsaturated Cs and higher hydrocarbons; and hydrogenation of said

unsaturated Cs and higher hydrocarbons into saturated Cs and higher hydrocarbons.
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m xture of C3-C5 al cohols obtained in fernentation of

carbohydrate substrates is used for obtaining higher
wW@00ge#39zont ai ni ng conpounds and/ r non PCT/SE2004/001534

oxygen-cont ai ni ng hy drocarbons, including those

havi ng four and nore carbon atons in the nolecule. 41.

Met hod of any of the clains®20, 21, and 37,

characterized in conprising the further steps of :

43. caRdensst bR o té}ﬁlr%ﬁ%trweﬁ o canglﬁ’glrn% SR8 o steps of: reacting

separated after ‘fernen tation, proopy
unsayratsadys ansbhighae hydrasarkynge ebiamned i gelodiratos af tiiat@desponding

saturgi%dadlgoﬂﬁlsg,n%h "‘Ho%,o&ﬁ‘l é"(f'litdJ r@t ﬁgo}%s 10 %btalght%e cnglespondlng Cr

esters, and and hi atty ac whi I'e "usi
and highegieHeis: | ower alcohols that did not condense and
gaseous products, obtained in the condensation, for
producin hi gher oxygen- contai ni ng conpounds and/ r
44. @‘g efleing gt gharanterigead do aobmrssing et Gatither $tepsef: dehydra-

tion 0&1 &Bh%nﬁ@n;%é&ﬁlo%k esng1d ey, an %bgﬁiﬁ %r&%%ﬁ%@e@bo "E%Sshléyc?rocarb ons;

Met hod of claim4l, characterized 1 n conpri S|n
alkylation ¢ dprrenep &y grnsagetagert é?tz@mmirow@osatt@ ohtad (e aarchigher hy-
drocatbdgfaer al cohol s, obtained in condensation of Cl-Cbal co

hols, to obtain unsaturated and hi gher hydrocarbons;

and hydrogenation of said unsaturated Ce and higher

_ t t
1 Dilascne, ) 8, ket b U LS O

Furhtskeeifdtyorcids.ceitpingg inneadenaiéen @r gnels alcohols with
unsatirgbe& s Mrlﬁgﬁépﬁ?@roc%oﬁ's n@ﬂaﬁﬂbddlﬁw‘ﬂ{ya}é@& of thtehc%éresp onding

corres i ng saturated al cohol's non- conden
saturasqd BPCSoFFbPEt% thh PRTPSROREingEr anp digliargstErsand
hlgher ethers. 44. Method of claim4l, characterized
rising the further steps of: dehydra tion of
46. ?F%é’gpn‘geﬂ@é‘a 4loRharagtesirssincoommprisingobiteafurther step of: reacting

the CARS@uWRL-ad ; | @t 0 P
e ﬁ%ﬁmzﬁgﬁr 0, DA 10, S i,

Ret thgbtgipths estrsponging\er kod kighet caitemonr 42,
characterized in conprising the further step of: re

3@t|n% t he and higher fatty acids, obtained in
L Frnolothecaremnus) ekt shagpeterinedaini coamprisimgdthe further

steps b gé}ﬁé'raﬁbfﬂ 0P 68&BAR $ron? l@ﬁ@hﬁ)@tﬁl’é Bf @§ I@é GHAD o]ﬁtfanji&lem fermenta-
rreswgp |ng sat ur at ed al cohol s, talin

tion ol grpgl A AYDaFRRteRi GRatmenttefrtie a@@‘tonlvebshélﬂi%fandl @ptan conden-

tion4d obhAraetBiiird 8fl diRe GRERYdoH
Salonreé%tlng the C2 ang'ﬁ i gher f 5??352§? Qkkh§£0§%%§aﬂﬁlne$twene

while pamefhsasduet oCibaserapinimm Co- %o@id@h@atfmo Abtaining higher oxygen-

containing compounds and/or non oxygen-containing hydrocarbons, including those

having four and more carbon atoms in the molecule.

48.  Method of claim 47, characterized in comprising the further steps of: extracting
the mesityl oxide and phorone from the mixture of hydrocarbons obtained in the result
of aldol and kroton condensation of acetone, and subsequent hydrogenation of mesityl

oxide and phorone to obtain saturated isohexyl and isononyl alcohols.

49.  Method of claims 20, 21, 22, 24, 28, 37 and 38, characterized in comprising

the further steps of: condensation of the unsaturated Cz and higher hydrocarbons with
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with terpenes to obtain the corresponding Cl2 and

hi gher esters. 47. Method of any of the previous
w@b@bsw39Irhar acteri zed in conprising the furtheCT/SE®PE001534

of : separation of acetone fromthe m xture of C2-C5

al cohol s obtained in fernentla tion of carbohydrate

substrates; treatnent of thé acetone by al dol and

croton conden sation to obtain a nixture of diacetone

Ca an@'lﬁgll%}l ald@f@ﬁiets)ihttpﬁhéjeﬁurﬁ@&’m%d lﬁgﬁieﬁ%%bltt%ﬁ %r?(il h%fdrggnatlon of

ing the mxture of the remainin
the u’a%%tartﬂeﬁ&rﬁ%@ghsaﬁtf@h@l@ﬁm Wer@rws@dmseénmtod CGaemd higher
alcoh@ygen- cont ai ni ng hydrocarbons, including those having
four and nore carbon atons in the nol ecule. 48. Mthod
of claim47, characterized in conprising the further

50. SMRRSoPf cl8Mmtd aslaon Qh&ﬂﬁtgﬁﬁ & Yh ¢ gl.%lﬂgé;&l Lh%? Step of: obtain-

fromthe mxture of hyd rocar ons ob aln
ing threelémrtog%l? UgrddPr Bidragentiion Eom binsaassomngy/ Oa@@t@nehemlcal meth-

ods, a@id of BRSEEHIERhtR WHEAEEN A pARMinFBE hfc)ﬁho@)ﬂbqgm@aq)y biosynthesis.

phorone to obtain saturated isohexyl and isonon
al cohol s. 49. Method of clainms 20, 21, 22, 24, 28 37

51. aM@tlrﬁﬂ o BRIAS RS bZed | | dhatERREiZ2 1 NG E&%phgfn}g'ﬁ{e BHEPS steps of:

condensation of the unsaturated and
Separﬁ%‘? GLAPEERS HREHBE BRI Bhes-Gi iepelsobt@insd in fermentation of

carbol{&itd sabeGafes2BEn M BREHN A %%kk‘réhﬁ A Ry %Q%ﬁ&éh%e obtained

of. the unsaturated C and al cohol s I nt
by biadhiemusalompthed st @Pé%l’édgllz?eéﬁwcﬁteéhét véitle civstane, Sbtained by bio-

chemi¥Bt AReh&f, 6| Atam @?cél—ﬁlke@éla%‘ﬂ%%b 28+ R Gfoﬁﬁrfeﬁjaaﬁ? ng Cz-Cs al-

the further step 0 obtai n ing the hydrogen use
coholg, Vd?%“g%%%tqbtﬁﬁlm?% Ristieh Pageen- pining gompgERERiaES) ofraph oxygen-
contaidhsg hedecaFbddsO Mdihgingahese RRYAL R UnE 'ih(ﬂéflﬁ@ sf&'e%cpfnore carbon

al cohol s obtai ned by bi osynthesrs.
atomse| ai g 20 or 21, characterized in conpr|S|ng the
further steps of: separation of glycerin fromthe
m xture of C3-C5 al cohols obtained in fermentation of
52 Mriboryer ¥t okt PRt clabnuethaartatiasd it peepriving the further

steps 6f: tﬂﬂ@ﬁar\élttbﬂ oAephtledrhydaroRMidhAgdaRy/ B PSR EGA obtained in the

to_optain_glycerinacetal, or with acetone,
proceRaPhaE 155 UBF &TedH eRtained fio dermentatipmiof carbohydrate substrate,

into hifihye ﬁ&dﬂk:ﬁﬂ@dns \Whidl/ er irféﬁ'la{ﬂ reb8cad bl I?J‘?oc;]h%ﬂﬁbél' #8thods and from

IS USG for otalnlng.l
carbo:é:%yﬁ%(fp &%Fﬁl&p Et‘ﬂc@e@ﬁél apd ysing sald synthesis gas obtained
from &&&@ﬁﬂﬁ@ﬁ?&h '}hﬁﬂerm 06 AIdReHY nbROKYMNEAROSE: r}%'rﬁ&aa‘bons by

the nol ecul e fore and nore carboh atons. 52.
Fisher ’Froﬂﬁ\}hé‘?e BA& previous clains, characterized in
conprising the further

53.  Method of any of the previous claims, characterized in comprising the further
steps of: preparation of synthesis gas from biomass and/or from wastes obtained in the
processing of any of the products obtained in fermentation of carbohydrate substrate,
into higher hydrocarbons, and/or methane produced by biochemical methods and from
carbon dioxide, obtained by biochemical method; and using said synthesis gas obtained
from biochemical raw material for producing oxygen-containing hydrocarbons by

Fisher-Tropsch method.
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steps of: preparation of synthesis gas from bi onass
and/ r fromwastes obtained in the processing of any
w@boosle3pr oduct s obtained in fernentation of PCT/SE2004/001534

car bohydrate substrate, into higher hydrocarbons, and/

r met hane produced by bioch%gical nmet hods and from

carbon di oxi de, obtained by Bi ochem cal nethod; and

usi ng said synthesis gas obtained from bi ochem cal raw
54. nNEBEIJdEdS ofthe G hid Na i .

hydr ocar b%%g by Fi she%d%?gp%qwhg%b?%%%&%é%m Rod or™e the fur-
ther Sé%y ngreﬁﬁfé% vevRBlated) @ prd higheraydnoradnisnobtained in the dehy-

dratio@06fPitieSddrGedpdB diy $di8fatsl RSHRls oP-SRA A ‘093%?9{ esis, with carbon
thegls gas, from bj omass and/ r from wastes obtar ne

... syn ) _
oxide ic%t?lﬂg dryBeRisrhgnisel any meaterisb prédiates tobtelilnde ¢arresponding
saturdted MBHRL highePhicepblgohydrat e substrate, into higher

hydr ocar bons, and/or met hane produced by bi ochem ca
nmet hods and from carbon di oxi de, obtai ned by
55.  hviegivernifeainieLhoft o2pe HdrbterBded &Y ABSLS gcgé further steps of:

.. 0b aln?d from bi ochem cal raw material for p?o uci ng
mlxm%>9§ genlensoohtaimsidng dRpFEtianerahppolrvithenetheopbend butylene per-
oxidesyRinkiotiefn&dt ofMichRduRin aRY«tate %Pecefbh'@érf@tti%g’ to"";?gldzgr mixture of
CaC anraﬁterlzed in conprising the fur ther step of:

S ¢ 8%??ﬁg unsat ur ated and hi gher hydrocar bons, obtai ned
in the dehy dration of the correspondi ng saturated
al cohol s obtained in biosynthesis, with carbon oxide
obt ai ned from bi ochem cal raw material, and water to
yield the correspondi ng saturated C3 and hi gher
al cohol s. 55. Method of clainms 20, 21 or 22,
characterized in conprising the further steps of:
m xi ng of ethyl ene obtained in dehydration of ethanol
wi t h net hanol and butyl ene per oxides; and treatnent
of the resulting mxture by telonerisation to yield a
m xture of C -C al cohol s.



