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Title: 5-substituted 2-(al koxynethyl)furans Techni cal
Field The present invention concerns a nethod for the
wonenwdeot ure of a 5-substituted 2- (al koxymet hgT/EPRIOS/N07423

(or a mxture of such furans) by reacting a starting
material conprising at |east a 5-substituted furfural
wi th hydrogen in the presence of an al cohol and a
catal yst system The invention also concerns a nethod
for the manufacture of m xtures of 5- substituted

Title: 25-6abdMABARLERbXjHERPIarend 2- (al koxymet hyl ) furan(s)
by reacting a starting material further conprising
furfural. The invention also concerns the use of the

TechnitaPeidfd S or product m xtures obtai ned by the mat hod
according to the invention as a fuel or

The Pr&&ﬂ"tt'ﬂ‘(%‘ lorrigenegipe AMMYSRod s dhe erpriasture °f ﬂ@ %@gtltyfed 2-

(alkox@géﬂyhﬂw QthMdr'é éf‘éLﬁ‘)ﬁﬁra%Sf betedfing H%ltarﬁﬁ’éj haktetf comprising at

found Art Fue ditlives and vari ous

least areHPRIANISd fiytiral thh Mrww laé'nﬁame@ance ARk 2IFghaleed a catalyst

systen‘ii efHeViRferitioAAIKY éoncgﬁﬁ @r’ﬂ@tﬂb@%r th@'nharfdféﬁt&r% St Miktafes of 5-
Bi onass, on the other hand, is considered a renewabl e

substitying Z:éalkcawmeé!wfwgnﬁb an@ar(é%fpxmtbvl furan(s)rkyi reacting a startmg
materiBl ﬁﬂﬁgf &gﬁﬂ"s‘ﬁ\df’ﬁ?fbﬁa?)Tﬁmh%htﬁﬁ%lébecdh%Sﬁnsftﬁé ub&8f the products or
production of Tfuels or for i1ndustrial production of
produq.;t ngixturespetdained hi the methogragsemling totthe jnventirkisasa duslios a fuel
ditivBBT RS irdkntiH SBo RSB 88 thel JRNF ROGIRSyM¥tH5RIAERR a fuel or fuel
@ IIprocessegt\ﬁ?{nt oosu%tet ancg’s such o%s c%a gﬁﬁpﬂgr% eau?jne ortue
additiver oduct i on of bi omass derived products for non-food
applications is a growi ng i ndustry. Bio-based fuels
are an exanple of an application with strong grow ng
BackgreundrAstt . Bi omass contai ns sugars (hexoses and
o GBTSRAFRL o Shrc A CAPUEL) G PR LANENARyary oo
from oite93d gncicaad @lidinite sauicas. Blh@as@rqrethe@memlnaaﬂ ig gengdereda

|
renew ﬂ)lﬁ%gér%eoggc)@wn %?Pglog?‘{?hl {??PA l?cijzqu g@g?&%@%ﬂle\(/va%tes) which can
be usetefor tHepwedudiion of éueals of f@eindu@tﬂptm:du@m of e fibggsn ghernicals or

heat. Ih¥>gd’lﬁﬁ‘e%r3? Qrﬁc ?ffb%r‘fgl V\)ﬁ%qu{ tﬂe%nq alns%ﬁrwe&% g\égg)gécgl processes into

containin east one ycero er t
substanges sech as @Mpewolenmssu ons. More recently, the acid

CPBLRE IRk LEAGHRT0, R JRARI Bl frowng
industiyb Bio- Ipassdégsleare an esamgatcé@nmpbca’une vdihssipng rgrengiog itatest.
BlomaE%oﬁﬁlng%ﬁngr%r(%ﬁgfés%gla "?)ten cgga);tﬁgf:ﬁwb e%‘aﬁ\%r{écﬂﬁﬁ) value added

I
produmtat@urr@h didue @ctmﬂ:arﬁnntgntsngarsmamasmlmd;/rgﬂgd tawards tie fermdentation
of suc cﬁg o?é'ld?:g% @%ggﬁﬁ}gareg&g%flbﬁvﬁgiﬁov@r\ég ﬁ?h%?&o%‘%thehc liquid
fuels. P68 BS54 dvadutzasrthh ase ofinebt@ppabitionsraogsisingef ingdmcaitiens
and/or]; \{egglarbf:euc? ﬁagw co%‘ff'annlgg%? @ég{ 3r? d%lwér& &R@ﬂ@%&u{ O;Sartlculate

eum or or even i1 n

matterfensissiobs el f .

More recently, the acid catalysed reaction of fructose has been re-visited, creating
HMF as an intermediate of great interest. Most processes investigated have the
disadvantage that HMF is not very stable at the reaction conditions required for its formation.
Fast removal from the water-phase containing the sugar starting material and the acid
catalyst has been viewed as a solution for this problem. Researchers at the University of
Wisconsin-Madison have developed a process to make HMF from fructose. HMF can be
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The process by prof. Janes Dunesic and co-workers
first dehydrates the fructose 2r an aqueous phase with
wOoRom/0a6e9 of an acid catal yst (hydrochl ori c acPaT/@P208/007423

o BB R G, 05K e
The pftas€by pRF. ﬂﬂnés’@ﬂrﬁne@l&%ﬂlc@ vﬁd?ké/refﬁsttdéﬁwrété‘é%éfructose in an

extracti Q HVE from the ag ase., The twophase
aq%%ﬁcﬁ’@é%%%ﬁé’?"a%‘%%P%ﬁ“ i Rt Eﬁlf"éfg E@HE éﬁ'Fr"étaP(ﬂ‘f? ‘{) Ip-exchange
resin)! Salbid adteddo sé!@BthM@HMF Brfo We@xﬁéct(@oﬁﬁéﬂé’ﬁﬁ@éﬂfédtmg Phase uses

at 90% fructose conversion), .and delivers HVF in
an '“egéHS?%{? seivertthatfayer s &fraetion qf HvEE/INGh ej‘SH%%JSNhaé? Lie two-

phase d?B@e%% dﬁéﬁ’étéé Qf ﬁi?ﬁ'fr%HIUsS cgﬁéén@r'aﬁ&‘is @'OQQ BOtitOR), @Ehleves high yields
ural fromfructose" . Science.

r oxymnet hy
(80% FK/W seiqﬂyglty gtOSPO",g frugtosg Gogvegsion), and giglivery B ing Qemgu@trpn-fnendly

solver{tfogum&w OhfhesiA @bl MbiSadaMSHfsTs PFénbtBleicRsrt IpPauuchaﬁ of
mul ti - sol vent process has cost-di sadvant

Hydroxyfeethyfusturaldram Eumirex: $Aienme- a‘éﬂf@ﬁo%dol?%t?amé@? R-AB33-

1937)! Rl%ubelWe Hﬂ/ﬁa%elﬁé ?ﬂoﬂ?thﬂﬁﬁc&%%@‘ﬁ{ter%@ﬁnd @S muRRSIIVeHR process
hexoses than fructose, such gl ucose or sucrose, are

has cogt-digaguardiagesaqug Wéhﬁﬁ@@t{“{eﬂ CO”HNP( plantdesign dealﬁeqa@@@nof the less
than |(§&a‘7'9i%fd§tv9’r{e$1 Maap8r HRPlebO rRFORMRISES thdnnRYee 8 s glucose or

steps to useful products. Dunmesic has reported an

sucrogen BEgHeaCkes Atargemateyial s iscoealidat sppre éererpratare whigh has to be
conveh8d fh Ql%ﬁ&@é’ﬂtfs%p%rio (UQMa pro\eft}bt@ hDhﬁeQ%%Hg’?é’er@dbﬁ\ @égrated

Interesting gasoline additive. In 06/°063220

hydrogrnalysis FP@%ﬁﬁﬁ%I&HquUﬁ”d‘ﬂ\ﬁﬁ inte ﬁwgethylmrb@wfhwblos is assumed to
be anﬂt@r‘%ﬁ( @Mhﬁé”aﬁb'lﬁ (EMF) at 60 OC, using an acid

er I n batch duri n% 24 hours or
0

cat a el t
c@deiC%%QQ%(P@BZZD@ metheghs prayided foraranivergng fruplege into 5-
ethoxﬁﬁ&hﬂgﬁﬂré} NEME) 2FF c@BEEnd M adll %%H@%?glt irs Batth dHrlng 24 hours or

ng patent application PCI/E 007 002145
contmnwﬂ!u aétcgk@rbeluuwmmnge‘r%hwre Arndicatiane f EMitwvad nej dissassed.

Also |ﬁ§(t§‘%e‘?{dhn§Merﬁt#% ton ﬁé‘ﬁIEP 607@6’?14@‘4%}‘71#@%&&9 SFHIMF ethers

er and
are de(snélteﬂnmmeemﬁmf &Hch gtrhemws fuet wdugleqddeeulnﬂwélbo@v the

o UL A58 ARONSH SRS B ST o

were pfeparedaad tested. n‘hﬁlmllac cagecis ¢p- nqm:tmesnaéeré apgligations

PCT/W}M?%’ 'thH?ﬁ Hé?énﬁééh@ maM’fEﬁtH?’eeé HE e's%r%< an

furfural fromt ysacc ar| em ce 0Se,
acetylpethyiferfuraf (AMigar s cont ai ni ng five carbon atons each.

\J\Olgﬂad@glatlﬁﬁ k#r)\xé# toSMlaQ%‘ ?Ur*d'?alaff?nqh e%s%@&ﬁé#d@%%mlcellulose a

er goes ese sug
polympr ¢frasigped ¢cy1taapllng§|ee caxmerat@me esdnéNb@nUeate@ with stipheei¢ acid,

hemicg(lelﬂ?/%?irfb gﬁcyéso@% ﬁg@? F]b: ﬁglﬁ tﬁ s\éesuﬁgfsggﬂ?éeg‘g?gggggﬁné@& the same
conditfons fofl heét: and341d) GBlos$ a@am five Batke@spgarnsangargodehy@idtion, losing
three ﬁ%r%%c%?é%% b?ugfﬁgsf“@r}g‘ esters of HW and furfural

uel additives, the inventors
CsHio@ounG:Hixt+ Bhk©e et hers and esters Ieave room f or

Although MMF, EMF, AMF and other ethers and esters of HMF and furfural are useful
as fuel or fuel additives, the inventors found that these ethers and esters leave room for
improvement, in particular when used in higher concentration blends with fuels such as
gasoline, kerosene, diesel, biodiesel or green diesel. The inventors have therefore set out to
overcome this shortfall. It is known that HMF may be converted into 2,5-dimethylfuran. For

instance, in “Production of dimethylfuran for liquid fuels from biomass-derived
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i nprovenent, in particular when used in higher
concentration blends with fuel 8-such as gasoli ne,
Wokevosesae, diesel, biodi esel or green di esel . PUKEP2008/007423

nvent ors have th fore out rcone I S.
carbolydrates Naturg, vgl 4‘1%;1 Uf‘ﬁ ﬁwﬁpnéé? ggc’@ﬁ\?éré@&eﬁ'%?bal
desaneétHél dﬁli?l?lbbéicfrﬂcgfaﬂuclto%@ﬁntbﬂ-ﬁ\ﬂlaﬂmﬂch isrsubBeQebigly iconverted into several

hyl furan_for |]j

d f
PYOrOGR VRS S92 A ISR ETARACTan A8 Grmethy) s hydigymegyifuran ino
DMF. JH0S, 28Ry améeimt o‘?&?dr%§5n |s]r%EIE|$ed:%r@ﬁie¢at€ta Iﬁ'und fuel suntable for the

descri bes the conversion of fructose into HVF, which
transpogtatiohseilent | y converted i nto several hydrogenation

SS@@‘&SMP@ ﬁwewﬂeht’ﬂ(/@ﬁftﬁfﬁqbbb{dl frak ede é%imersnon of HMF |nto DMF is not
droxynmet hyl furan into

requ'raq*rmﬁffiebﬂo myearsgaemo%ctrv@@lﬁ igh eﬂergg&@@ﬁ&x éuaatvl? aei"ag pomt and
su.tabfeus%lubﬁmy tm&bsvérogu.fa% fuepsrSrer ddaitives n%@cé\/@h be made from furfural,
ur pri sing %lrl he current inventors found that the
HMF, &M# ethersandoiMAgstera sectpRs-EME mAMEoﬁﬂd{@dmmr%%ma'ﬂ@g these
comp&{e@@sa%ﬁh ueh QRS éﬂ‘nblh‘nt@ ohh%o&é]’?étgd/ wﬂﬁé\ﬁ'lééfng Fdldcaldk fass but
pol nt and suitable solUbili ty reover

with aé@me Q@Uﬂ%éﬁa-ﬁrtofﬂﬂ%moﬂééﬁst T'V/'é&v%‘ﬁ{/théﬁﬁé@f eREOYigea revtg e an
alterth%ffHél‘%r fué’l"g'ad|t|{7u§4:roﬁ1t HeirewaBR (BN heRELED 2SR afSoENE.
M- and/or m xtures containing these conponents
WI t h rruch smal | er amounts of hydrogen and wi t hout
D,Sdogg,@ d}gn\;gp,ll,g,qul ar mass but with adding nol ecul ar nmass
products. This would therefore provide a route
ACCOF@'OQ'é(nthQIqUéf enkinverdion pspvidgs 3 methagdfar thevmanyfaetuge of ethers of 5-
substﬁtﬁé@f’é@ﬁ#ﬁ vicaRd cBRBE Qﬁ% &ﬁH ] gesubgltﬁfeldcfﬁHur%l with
I nventi on Accor current  invention
hydrogﬁrom\.tbggre@en@q pban ﬁ'@@hql I@éd iPedRiAl st sy steny comprising ohpng or more
cataly§t'§bW|ﬂhFrHE@@c$ BH‘h@lcu bﬁt |F1\¥1§1t16 id ﬁ%%@%f%%@%ﬁ@fé@lfuﬁﬁral and in
reacting b5-substitute ura hydrogen 1 n
pamcqgjaté@eyi@rexymetamlftgquamd taﬁ gthers of @gtg@tthg@egf avhich may be obtained
from ét?’E'inL rSITHE GhitR d?rfur‘ﬁ%le fr%FH Bbééé %@B%&ft&@% -stipShifated furfural
e current |nvent|on substitute
are ndt @artmf éhe cusrenmt inyeptan. iltde naﬁedshwe@ﬂpﬁ@hh@ufranh‘mp@@ss is ideally
swtab@;ﬂ J?Sc(,tﬁ of fﬁélt&%oﬁjﬁgtrsgﬂ \Wéé:ﬁon?@% ?ontamlng 5-

sugars eSI S O
substI(mednfwf@salgug @pgqna-.ilm @neubsyfutemirswaduwlsuph umtuml wag obtairgd from a

pento Sn@ﬂéxo‘%@rcknfé ﬁﬁ‘ﬁloﬂérsggeﬁrcbn'yﬁé%ur%ht |§n Fb%t@g so to the use
i 2BI%8

current process 1S |
of 2- akexymﬂbylrfumfm fuekornfuef adslitiveowhish @mxsbeaobtam@dtfnomemrfural (pure

orin ag @?(FU&% ?%egaﬂ}e‘a' ngé}ﬁu?sganﬁﬁg@ L}{dﬁ{)&& faH:r thlﬁlthé"Egsence of a

'y "unsubst |
catalystbt ai ned from a pentose and hexose contalnlng bi omass

i i t. o.
o TGN B A E b\ oRL 35 54, {1l sea as
an inteurechatedor akmlb@qurn@dn\iersnnftbefsaleatlwtymj tiee t@action ig preferably high

as theg%réal#t?s &%fe?ﬁél? Blru&'ge r?p;‘g'g#’ Q/g%b‘ct té("l%ei ﬁgn WE?@?H@: above method is

used asa fusl,anfupt adhlitive Q)Tastm@eh@m/&lehedmm infermediaten dhestesigtion product
does l%t n‘é‘gg&a'nh r{e%ﬁl{gsel Emd%é?:lt ﬁ{tﬂ?%r@ﬁa@gﬂ %CH oﬁuléls%%efggleﬂditives
from lmmés;ar adbiop initgélf msa mh«mrprotbdamnug pentosesandliiexogrsrie an advantage.
Next tl'a'gN@g-%LbstMSB 2 Bk GREMY AN QS XaRExyH S ARE4R, B B8 ion
product may contain additional non-interfering components such as levulinic acid derivatives
and/or products of non-selective hydrogenation such as 5-substituted 2-methylfuran, 2-

methylfuran, dimethylfuran, tetrahydrofuran derivatives and the like. For ease of reference,
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used as a fuel, a fuel additive or as a fuel or a fuel
addi tive internmedi ate, the readt-ion product does not
WOﬂW@S@ﬁ?I ly need to be pure. |Indeed, in the PCT/EP2008/007423

nowe\, 1BR mod i ey feacRR prpelet o ha Auriegh VRIS Seaped nterms

of the lﬁ@é@ﬂéﬁéf b S-UbsBeITUAOR) stieirlg hatetiBitoIns ub@theﬁ SLs@ktituted 2-
koxymet hyl ) f uran and 2-(al koxynet furan“_h\nlgand

(a'kOXY'@S@M)f&F@"b%UH'@h'W %‘ES’RF&HWP%‘GM"F'?‘PM%F e featliah s

mixturB9 8f HMFeAHEHMPGtREETRP BSIRFSWAIER %éﬁyscdnﬁééhlkdrmrél vitH drogen in the
derivatives and/or products of non-selectiv

presenar Il FRAIERNObANG ACAIANS! BYSiEBs N LIV 15 holieyestp b iodused as

mterm@@ﬁafé’fr&i’lrtﬁé‘fru&bg@bﬁd’/bf Eh@@se E&{télﬁfﬂb%ﬁﬂflh@ faterial during the
derivatives and For ease of

Synthqséﬁ‘éfr’ﬂ“%@th%ﬁv@(}@?smf%e met hod and the reaction product

Ofhd &‘?rreCrH"rW%Hﬁorﬂ QI\»‘,S %Fd\ﬁHésafbﬁth@%Erdf E}?éjréaetnérﬁﬁﬂaﬁu&fméciée
reaction of a 5-substituted furfural starting materi al

according thige gresanh isvention assiuet ot asdfugl addifiveok yele faryalgrdingawith the
produ&'o?%l\%brtegéﬁ} ibVEntien MRRude bk Q?e héNiﬁ'WeHQG gh§olﬁ1@%nﬁ%§5l’irfénethanol
m xtures of HWVF a HV- et hérs or esters
blendsykprasenaydiesshitiodiesal frefarato wnpwpﬁyehegg*ehaﬁeﬁ Q'ffﬁ?' fuel consisting of
short ﬁa‘ﬁ‘?ﬁ?ﬁ?m@fhf@r éh?l?g%rsa%d% tgﬁ\?ﬂ%%nﬁéfaﬁoﬁ@f vé4dishle oil, which

ro uced as internediate Trom

can be ngedt Ga!meogreblamﬁcbwmgpwegbow netiediesr)). Sisgher-higpsch liquids (for
examﬂ@'bﬁtra'ir%ld fﬁ)% B¢, e o %-t% lﬁﬁld%a%hggﬁiswna%s to liquids

curfent invention also provi

pr Oce$§§§) dfesph@oﬂléa@thlwsmcqmn egel %@cbﬁféﬂsr@f digset ard/or biodiesel
with gféreﬁﬁg\%'el @?é(é?‘p&lbgﬂ |§‘a gfyH Won%ttaflﬁ’{d byPHHrbird&Rin %t’rﬁhac‘ss derived

UCt o present 1 nvent
oils, fats (QFQQE@SMPY@{)@I&T\@{, see fﬁfteelémplf adipr m@OJhQPPORTUNlTlES FOR

BlOR%@é@AB?.%S%N“@[L%EPh@MFs #ﬁﬁ INK éag]SRl?ueféT‘?élJ‘B‘Nﬁ'rTED TO:

ers to a non-petrol eum ase

U.S. CERARENENG O ESRAG Y GHAF e porttre: BpiF 185691 9085), Tne
produ&% S ?emi'ﬁﬂﬁ&e?é’i fl I?Bﬁt%ﬁﬁr?d hd | E ge h%tllnpeag@é@r@ Surfibdr ?f 90 to

e qse one h conventi on
100). Eml$ todiblanging, with thesedupt thh@rpre#»em inventigromag alseihadude one or
T; A
more QHSP B L e SPreIdh s e ol g al gervatives of furan
and tetrabydreftiear)., Thid inyentiopi alsh prowidep Iaénds:omsglpe@nmrlssgla fuel

e L2 Shol 53 oAl P s b e

inventlwdrotreati ng bi omass derived oils, fats greases or
pyrolysis oil; see for exanple the UOP report
OPPORTUNI TI ES FOR BI ORENEWABLES | N O L REFI NERI ES

Mmmmmn_gm SUBM TTED TO. U.S. DEPARTMENT
The s;@: th Mﬁ%\ ﬁY}’é}BQe %‘u@ﬁ% aTnQ%uEr(gég ag%%rﬁggégourg?fas a hot topic.

iI'S a premum contai ni ng no
HMF rmsobelea\qbtagned ingiracessas rbiog both Kdnegent00$ an¢-belesodemeous
r .
catalyQF gﬂglrfy épgﬁ]%%é ?ys?r%rrlﬂgsg?rlg Wéte?a% ﬁgée \éeﬁﬁ§ *ﬁ)??ﬁf@éﬁng the
HMF |et>o|careq;gamn phaseaafterstsi ferroated, bousing tilluimt ayé.terde isuctad$ aestone,
d tetrahydrofuran. The invention also

dmso grééﬁ%@tg" %nf uel conposition conprising a fuel elenent

athelewoarit bealhabprogidas dortthe comarsion of Hisatistiuteddaréural into 5-
substl@gl &P? %Iﬂ%%gfetl%yb?ur?h %@ﬁ%& gHtl?LYrgprtn'a? Be pws%% %erti Bgntoses were
present in the sugar dehydration step or when furfural is formed during hexose dehydration,

the current method also provides for the concurrent conversion of the furfural into furfuryl
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The synthesis of HW from fructose, glucose and
sucrose as a biomass source i-s5a hot topic. HW has

WO bepn3@e ai ned i n processes using both hormgenewsztmsvdomzs
het ero eneous cat al éSt S,, US| ngoldl fferent diluen

alcohq) o detheriipation yith e added gleofiols pUtRSgHo httlg of Pac,eﬁheﬁﬁ are found

denveHhﬁ/ thiVBtHehti@atdn P tERAddeddesiRI *ith @gelf.t s formation, or
usi ng dil uent sb/‘eterrs such as acetone, dnso or jonic

| 1B Algehol pised i fedRethad Ohie GHFis 0t uentiagrPrefeeably bears a single

hydroﬁ;ﬂ’EVcﬁfpSWﬁf&hQﬁaﬁbélhbésbﬂthﬁyeQeéthEW dtleveRt&Hiary position. Diols and
stituted 2-(al koxynethyl)furan and as furfural may

polyhysisic spmperRds\al bpalsedsks prpide e benafiti The aleohqlgay comprise from

1to 2@%566%%%#%‘ CF?E%PaBN fr%elntofsléafr%@btdn% fEQéHi%fEquéIM@methanol
hexose )é ation he current nethod al so provides

ethanglgg- pm@n@b et 2-grstudet ropangl (saRuAnST Arabthyd-gropanol (tert-
butanf)l?”zf Hériféﬁc!l%lgmyl éueahdn)t 9. rﬁéth?lﬁ biabi (erhmﬂatbohas ﬁﬂféﬁ@l 2-

cohol . Surprisin e or no ethers are’ found
putangldt-ATHsIBsODh S et T butarel(sRay! albnodkiadaiaeguidipropanol
(neop&‘ht&lhaléérﬁﬁl 5 .heXhifo!1 - G@\PP* hH§§rQ>I klé‘oécl't‘ﬁ a%ﬁgﬁq?’r@?eﬁé&ealfohols used
urrent r'nvention preferably bears a sing droxy
in the g?eémsi ofithe @hrrﬁ@tyn\tﬁéltlpn ml'«mﬁeu mﬁhynols@bén@lamp@nole@@mropanol
t |
|sobut'z'aﬁ‘c‘SluiseZtr dﬁ/utgrﬂﬁ %Jr)% ﬁoﬂlbtfs t.sﬁeé%gﬂlgm dAI%_ﬁ g%gﬂ’ggﬁglgéh&?%ay be
used, @emmfure%thamqmmi ethan@b car bon atons, preferably from1
t

‘??fgﬁlgggﬁo&f agéogms {%@U@bQﬁe hﬁlﬁbflé‘é%rrg%? {F%W-QI{/IF thdta Bleferably at

least gquipelat almme)furfgrairémw@llprsomﬁm rT{ucérgrweame)ss Indeed, the

alcohdt nﬁbgmﬁaur%dce{i ﬂgﬁll Sﬁ%gtgﬁl%r)t Inzabdgﬁgann}’o%se a I@Hfﬁ@{éﬂ amount of alcohol

is pre%ﬂtt&h m;thefurtsry ether- but anol (i soanyl aI cohol );

2;

S TFs SRR BRI BpP Pk br P may comprss ane o
more (@o)datalysisl andauaterablyiserdpiisestansingle catalysb having hgdrogemation and
etherlf/&\l{lgﬂrfd&ﬂoﬁ ﬁ'} de§ Bﬁhﬂgfm of (Sé Hgd}Bg IE)RQQ{HPS}ST s) and (an)

pano ISO ut an
etherlf@aad:lgh oatalmsk(abdhryhe aydropenationland for tdan@éhefﬁlcammgps Tieysingle

o R o e Sk S S o RO o

combingtiquy effeerahbre @ataIVsiasan bguised| far thernydragenatidniard for the

ethenﬁc%’a%ﬁ@}el is used in nuch greater access. |ndeed, the

nay be used as solvent or co-solvent. In such
aTb@bxedroaermnbﬁloataéyat (artoersinglefhydragenetion/sthprificatinn catalyst) is

prefer%ﬁlg@%{Pﬁgé&é«{&ﬂ{sﬁheﬁhm so JSrE%teﬁ aééﬁ?‘atrtr)avs%% ﬁ%‘{éﬁﬁeﬂ dart‘alyst which

e pre |nve I Sse
may berfomnmobm(cx:ar)ycmtab&ﬁhspe aeng peilefseriagd gr saudm ses a

zbﬂ ?tFIs?aﬂ o) lc%t%l uncdt %%elﬂyg&%sog%%gbvﬂ I;}grb%ll?ved sun?blﬁ |51 the method

I Ca
of the wdemgemmoo nTwMahIawehfdas hmn@ge(rmnpn eatabystsfincladé oopper-containing

catalygt?ta% y(? éXfIII T"n%ﬁ I- c%ﬁtamtégé;*?&gﬁgeg%rﬁggs ofgw a%?er copper-contalnlng

her tion eps.
catalysussmczlumﬁecdweusa{;hlumna lcetalystsrexfucad cappehaxnde/zmc ox1de catalysts,

. ag St
i of YRI5 8rcHle 8im B BP0 [ B Eooer
chrormtlae;aEins&r mithcaiwithnutsa prenoter, while suitable Group VIII metal-containing
catalysts include platinum, rhodium, ruthenium and palladium catalysts, preferably on a
refractory support such as carbon, silica, alumina, aluminasilica, a carbonate such as barium

carbonate, diatomaceous earth and the like.
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The hydrogenation catalyst (or the single
hydr ogenation/ etherification-cét-alyst) is preferably a
WO haev@sageneous (neani ng solid) catal yst. SuitROTAEP2G08/007423
is a granular catalyst which may be formed intg
<Switan ORARA BXIdeZing oxig gatalyst pfrg%%ors inclide pu/znG tixtures
wherelfwlé AL Rive Rt @b&bﬁ@éﬁrérﬁrabahpbehylole%bauez K NPMIMAEE copper
bel i eved suitable in the _nmethod of the current

oxide/zinG @NEe BrecuUrsAss gudg %%P/yze@ MpdHres whaisinbiheday:£n yeight ratio ranges

from deQi @qu 16 ARREA! 2.4 WHiH Bierofmdicd Wit Ford Mo @4, M Whight up to
-contai ning catal ysts. Exanples of suitable

about ééé’p@fw@sht &f %”Hg‘ @%ﬁf@?ygﬁ%or :ﬁm"ﬁ%@ Q:f@}?ﬂ@m W'ﬁ?rﬂgﬁnﬁﬁe Suitable
coppef @ﬁr%hﬂt%tc%talﬁo@%dig %ﬁfde%&)é@ﬁﬁér@ﬁl tR& 'C‘i’ﬁCrC\ﬁ&@htYr%ilé ranges

or wt ut a pronoter, anese pronoted

from abgut.<lite abgrt4: ﬂeg@é@abla @ﬁﬂb?b aite) f(éaté%ttéﬂlsﬁr gmo%dtqppper
chromié tpméu%r@ w@ld&"e%h@r" chr%ité %re%d?éo?@%ﬁer@irﬁﬁ@ o H welght ratio

contai ning catalysts include platinum rhodi um

ranges fiemeatioyhP datitorqub 4ilu Rreferallyyfsan ab?ﬂ't& 2 4o Ia9°'<‘.)trf1 & which are

promo"tff Wﬁ??r@hyab%lﬂl?@qr/g b Wétbh’t‘ﬁp‘f@é 15% by ﬁ/@rgh%ﬁl‘iﬂrfﬂﬁ\ manganese
alumnasilica, a ca borat e suc bari um-car bonat €,

or a mixture shkadYN NN anganese {Manganese smm@tad Eoppgisatalyst precursors

typicalf é%/ aZCU PubdRt F%ﬁb%&r%&u 5’50%"' Erﬁera%obm:é H‘%ﬁdgéﬁrgérl‘rl]ﬁe an

] Xt ures ereln rati o ranges
alumingoappod. in:whi¢hocagsdhe CrrAl welsmtcmm isdyricallydiomrbeld/2z1 tecabout 4:1.

Other %ﬂagﬁts&@ﬁgﬁ ESPbS cbRGLAEE f@@&ﬂ%&@ ﬁ&%ﬁ?cé@@liét@'o‘f‘tﬁeﬁ?pe

. ratio ranges froma
mentigned tyiff.¢h Vlelngsranddi.dd Gustaisan iorhoutnalief Catalyslsy! 3fe st gbrii26 (1992),

suppoltBy Fgllég}ﬂgﬁfzwl:%ﬁ% &QHg?én %.ggsé%mtwgn@eﬁ R8C4 #7368 and U.S.

ariu | e cop
Pat. Nohﬁ,dﬁﬁﬂéGcatcmwlc@Mawe@ oeppariitaniuie oxides of metm distlaeed in

: jPp7 ratio ranges fromabout 0.1 :1 to about
us. P%Jfg 4\é$ief er7a'1bl y fromabout 0.5:1 to about 4:1 .

Frather sdtatysppefrinterest fidrtusepn dwuprocess df i inventawppeude the

rhodiurﬁgtﬁ]rggétg ?tg:{]gg%{eﬁfﬁgk \#fﬂa%'sgwt gg%%‘érﬁylw.p ré% |[%yo A.
Ferretfirane hibbBasset SAngave Clisout104; 36Q (WI8PEh are pronot ed
V\Art@hefcf)grﬁﬁgtpgﬁdm% Oﬁwg}flumahggkegg?n&g Gllrag*ﬁ%fp]r@s/f’cglysupgora for the

nganese
catalystmsgslme&e prmﬁgaamls@lrpemmt dtiscoppet cambalpyatided by materials such

oo nB EGH" §9he, Vit S g, 318, Mok, Sl b ot
or anysauiipble tcombimatibin ¢ereafs P artieuldly. wEfeNeldgame catalyisbsystems comprising a

Groupmlﬂiéﬁé%éll (yncL & Fﬂe?ﬁ’g er egé'rPBr? s@;? ‘# sﬁ‘ﬁ gﬁpg&? r){%ts@g%%s may be

e consi or~u e it
used toaJEa‘bmee lnydrogenatipp @ndetherifinatibnby P S Wehner and B.

(Elbeg%gc' 43 hse(?lﬂcét Gpoa%lpﬁls&&emcﬂttﬁé ?ﬁ%& dléqhe 6?%% ﬁﬁlﬁv?ntlon can be

un zi nc ca ysts
selected fromcmnmgsm (Mkﬁ;erﬁmd) ol@amdacﬂ&s? nﬁﬁ@aran dcids S.evFPaamdNoon

exchafige by AAUheRNS LRIV AR CARRGES (el B sS
homodeanebhe cattabjsalbjasnetecﬂgelnabm eaialyétsrarejsefenéd fme’pprmmgs reasons.
The Hﬁgpéotpgré;c%\ﬁﬁ)netﬁérggy q\gg\ﬁﬁbﬁ Iproqgmcr% %gﬁ r, alffrrgag’vgﬁl 5 Lewis acid or
with c&8alystisdhatiHdve mdde than bes pkthese acudeundﬂbBalﬂ&et Angew.
CFr'neempro%ch}c acig (?no y(bleggrg)amc or inorganic. For instance, the organic acid can be
selected from amongst oxalic acid, levulinic acid, maleic acid, trifluoro acetic acid (triflic acid),

methansulphonic acid or para-toluenesulphonic acid. Alternatively, the inorganic acid can be
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Any recogni sed supporting nedium my be used to
provi de physical support for -tHe catal yst used in the
\Nopmmmm@m9of the invention. This support can bECpEBMM@ﬂW«B
material s such as zi.nc 0Ox

I
se'ecta¥ fiRMREeNgst fpolyphosnbirric aFid; ﬂﬂph%cra& hadroehlpaﬁﬁald hydrobromic

acid, fific ke, hdréRald dcwd, optiormlly geHeiabdd if skaTbi nat i on
thereof . Particul arly preferred are catal yst systens

CORPAINSAIy MY GEGHRSS I PaNS W hqreinBe 8alkEaTLpe pinAng or more of
(NHQ}S@LM PRSI m pﬁb%}%té WyRdmrinntstide %(éthﬂaﬁlrfé%hdéﬁhate

used to performthe h ro enation and etherificatio

pyricinyg Satis. YBYRGHT Phesphs pv,%ﬁ!'@Pwvd%%mmdfq%orn@@mabmmate

DMAR faldnfIiuRY §h$t§n1'h laRY QF‘Idn@nanc%Huuh?pﬁc%'pﬁS!‘eeécfahaﬁérﬁﬁﬂﬂ&étons such
hal ogenat ed) organi c acid |norgan| c acid

as Smpandy¥% asmﬁ\r @g@ﬁg@@f@gqqq:gatgﬁaﬂqtg salt, £, &\ T|- Ca- In -ions, ZrOCly,
v0(s©957b|1|@9tv BEFBh Y, o B Xtrlp&pnjARy eof . It may be a

onogeneous catal yst, but heterogeneous cat al ¥sts are
p'F%’P"é eeldg selectegias dqrwatatleﬁ C?t@é@bﬁ@ berpey p-ob£Rele.AleknBFs.

lon ex@ﬁarﬂfquk'lﬁ§ @?H\"bEréuﬁa&é %%r&horﬁfdﬁ%ﬁg Bfamples include Amberlite™

tive Lews acid or w cat al ysts t hat

and Aﬁ@@éﬁ?@v @'&'WHTH andd-eyptitih<laeneolidi catalyst that oy e peed include
naturaTBI%¥ Pﬁlﬁ’érgf%' editdd sUBYorlRE agﬁdiasndcﬁ a@rsnﬂcg %E%‘@hﬁted%fh mineral acids,

I nstance, e organi c acl can be selected™rom

heat t@ﬁtﬂﬁ’g@tafmhlm%fawldfs metalisuliides. deetdl saktglaad anixed g@xides and
mixturteé itrga'ré'&r f e?e‘?/SfédCreQ&io‘}*rsQérhbér'a't&e@ﬁ%eq)sednﬁé e, rﬂ!?@é‘f'tﬂ' then the
Alfernatlvely

par a- t ol uenesul phoni ¢ aci
CatalVStrﬁblOg@rhecSta@B @t meb@@%f@&tréﬁ from anongst

(RR gv&%gﬁ&fb‘afé nfst?ﬁiag Lﬂegméﬁ'u?tr% QWOEWI BRIk ﬁgentlon may

C aC| nitri roi odi c acl
be fowjptm Eabjenyofgm] eqviavearticle rsemred @asMraLewlswvsks ‘Faythesis, chemistry

and aﬂr@)r@gtl o N r@%%(%%ﬁhﬁl LA&its Eértlv l%’s DGKRBY. 208, P117-54.

ammoni um phosphate, pyridini um
The amlouatrcbf@etalstat n@yh@mmnenqsmgpm seelecp»pmqﬂ catalyst egatalyst mixture.

Forinﬂ)ﬁé&éj't E}?e:) rde@f 't Ra' 4ffdn mixturee)rmgamc]untyarym%from

rdch OI‘I per romat e, um n
0.01te ADmple %dramﬁ mthedﬂ@stlmted)dnnfwm gty iohithe, feed, praterably from 0.1

to 30 1B A AEIeRIST o i TRkl 0 T T achtale o
| In-the lpsaferZeaDejmzodme(nsche zatamsoz a hﬁtg@gph@oumtalwr
gglﬁey aerﬂa;%e‘i’&wé“é{{ WhiEh %Hegrgrb]étbog\(}g ggrfér‘?‘*eeocr%sgn%ﬁ/zbut IP &egeral it is

on cataly one
preferBf@hat tha reamlhanfgeame@ pntsat@ahentperzﬁunetfahh @ td@RPdlegtdesr{Celsius,

prefer%n,g?ljoﬁ‘? (?t(ot fg@&%rgg% % @!%Qd @TE Fér%ﬁl??riogg 2@&‘1;}2& deé%chIeSdCelsius.
Also, ttlatfudlyzgemtimlt reaat}orbe mdelememéomtﬁnwalbtucesawch as e.g. between
20 an{i.'h.nﬂg?ir g ts C&?s?u% td%?ﬂe nerip'q me %I@&% ?tﬁlt{/g ;ﬁé éé%ﬁigrﬁg)é gre’ invention
can alpebealcaoieddes in areysaemswithf2 cmmrsmtsﬂrnesalvmerehy]memyde@genation step
and tr}%xéth ic oqw &E ta\"é & rn%ggﬁte Rf h? htfst gﬁ%ggéo% rESQS{ Jﬁ%‘\ﬁ and higher

eratures re erearter
tempecatum yesipesllmm a hleeeactt-blrea)albe péIWmet:lemaesnrmlel ressctor Aat a

tempe%tﬁ{ Vi’rc?rw Zﬁf Q%%{gé % eAsaLﬁ%@Yn P@or%%gtgré U\LlageEeierﬂEE gi?sq reactor the
hydrogdsrmtnoevs medfamed clt a t@mperatwel frtmyn R0 to 8kdégres& Celsius, and where in

m st LY.an C .
the segSHFIeERy s ARG Y aolsciRP e BhpiF2ist aLe tspesroyre from 4010
160 dedrééds Cplsilig; preferably from 60 to 120 degrees Celsius. The operation in one batch
reactor can start with a low temperature hydrogenation, followed by increasing the

temperature and removing the hydrogen gas.
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The amount of catal yst nay vary, depending on the
sel ection of catalyst or catal $st ni xture. For
wonesaesoe, the catal yst can be added to the rEG’C/lEPZl]OS/007423

é‘i{ﬁreln an am)unff varyij fromO.01 to 40 nmble %
IR Istvarlied i sy Flﬁ"éé?“ danegrand either Buebled “Fﬂlégh the reaction

meduuﬁﬁﬂﬁodﬁe@fc}%hé@#é/ntfyrd? ®olntér &&ré’!ﬂly%ﬂh&:rf’é of"(@é feed streams or
preferablyfromlto 20 nole % referre

dissolygeisinenanitherfagn eém'%thp@nsmaanéh%geﬁgfahgn%meaﬁemed process

tempefat@rel ﬁf@r@ééﬁdﬂ i€ CQFrle‘&hiu@ Bt & Rgdro ?éﬁ bredRuteStrafrfte r1‘@5@‘3.')af’€31){)referably
var in general it is erred that the reactio

from 2 tg %al}qr $.dnorg arefgrably F@Wr?eWa{)%PQf sflpgengral. oorzwf%@'%%fstha“ 100
bars af€less B%ferPécPE@fr%béeXedctl(/%mtJf]{ﬂe tr@aclisR rélR s Bhd 4650 ﬁiuHﬁ hydrogen is

nore preferably from?2 0 120 degrees Cel sius.
consupgd nyQ)f@fQéH%iﬁFQfﬁ“@“éactl on is nost selective at I ow

tﬁﬁ@ﬁfr@wrﬁMF%ﬁem:ﬁﬁ sthet ane%tsv&%em%ﬂnﬁg]&a%gdﬁ%ﬁms typically
Cel sius, depending on the selected catal yst

dissolyaskio el Sivest OF Fers reaTeplgn tharpleghobragetaphrin bistet G faciltata the
reactlcﬁy jﬁ@ RoWdidbhl écﬁ@&ﬂ% B s &b & Formth8'gfRp ddMRisting of organic

rogenatl on step ihe et herl 1] cati on step are
S°|Veftt\°awqhe3§ setones, ettm@'smlkrmew thedistid reactor at | ower

a‘ﬁ‘i’e leg\“tﬁ‘ SolvERME i édES’nol %S@B@thbr"tﬂlaléthe"?ﬁuﬁaﬁcﬁ@%b AhdIRY of

|naS|ngereac or, rrpera ure
solvertt ﬁo@fﬁt@@ahlbsqfﬂgeatetgmlveeqr@a@enctihe|sﬁartnva)rrtaé%t@! andto prevent

certauﬁ"é\ﬁ%‘?eéc‘i‘i Lhe first reactor the hydrogenation is
orrre at a tenperature from20 to 80 degrees

cBn%meﬁlodaﬁ@wr@t inventien may decariagtewiin apatanripesssrer in a

d t
conin BERME il YRBoBBEI bphhh B g RTBRAN forrt
reactiomt@rrtmegerter@drmpbuma heakexshangen). &@rurnstm hetroethod of the
e S35 8 (SRR oSyl AL A et onp g o
homogangus eatalyistsgnay be lvgeld age ﬁh@wldelpde timeref ithe reapiantsad thesflow
proces%%fbbﬁveeeﬂto ?Qé‘&%% C@H&g? 6rgférrat§igﬁgin pséctyngqgh ﬂorﬂ?s more
I'on medi um I ntroduced ‘concurr y or counter

prefer@lgly fremﬂi secondh tode mifutede feed streans or di ssol ved

ug t

C'gllt[é; atﬁ)%R/t ﬂ% %({195&5 fk{neéllogrgsésc @gg%t@gd n%%F;!Jt%S c!%?\tlntﬁous flow process
or a reaghict Gcetalytls) distillatien poagesawith aalerogenequseasiclicatalystoo initiate or

f . r
reoenyis 88 1R e Bes SR AP A P o P Riran B E mnep =
heterobbgd!mm_ hy!dmgeneﬁbrbaatelyairie_ulse@m eonebbieatiomdwitrsa hheogeneous acidic
crer RONSE AL boldihud AL 0 oL BHER e 0dkd B YEM op o rrcd oo
or reattwefdlmaatlori-mtlamusl—ﬂ@v ptdcess. dmd fixed bed omueas rthegiquid hourly space
veIocntgt(E‘Hg\/ggam@é E’g"lﬂ 1000, ﬁ}e(f@abghfpc}n’? F%gé }‘;L) rbgreaprgfélr%tﬁ From 10 to
250 amd)mbamrbfaratlygfrbmeZEf teatfti oim". The non- al cohol sol vent
B RS JeTh SRR PHPFORS L Hch 19 GhoPIRRL Fas such or

solve S KIS ones, et hers, anes and

be corviekted |anJle fatlarlderivatolevsiorei bemgmsail asdhel argidraast fadl dduitive. The

mventaggq;g oL r'yfp'énj&%l Calt go%g ﬂ\;emé@gl.: p?e %@%}é hg r[nﬁtgod of the current

mventmhaare aolyalienew.i Eiusathe ettberpmimﬂromeﬂl{oaymethylfurfural with C1 to C20

alcoho?s CEfreefrere %?yt

additives. Since these alcohols may be made from biomass, this might open a class of

é?{]o C8 alcohols are new and are excellent fuel components or fuel

products that are fully biomass-derived. Accordingly, these new ethers are claimed as well.
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The nethod of the current invention may be carried out
in a batch process or in a coenSi-nuous process, with or
wowdnee9 recycl e of (part of) the product strBaMEP2008/007423

ntrol the reaction tenperature (recycle viaaheat
6 LRI fPersiaing UGN S1e0 REHRISE BT FTLS RoRRTEG 0

compmsbﬁat%hf&rd@@ dslsofveh AisireHAseri @%oﬁ{n@&'&%ﬁon (sucls 4§ 2, 5-furan
one or two hom)genous cat al ysts my

d'CabeﬁYi'Ctaﬁ@ orddPedh g8 fipp rRepical Weprfaé@éF%\LHtcé' 'PF?"{“ﬁ@'afq SW” other

applicBlidHEE CxidioRJF WREAME. ekh &8GR éiﬂé’p&@prm& E§balyl§f @rﬁ&rr abpibpriate
from1l second to 1 hours, nore

conditions §Hels as forE¥ampia dessioed fas Pr?a/ﬂ‘?’\?é’f"ﬁ)‘ 3 NSO RMROAC),

catalybt Ytei RCARS STRMN. Bata 50Me§4§)Q‘iOCﬂEtdr%%@H§sfdleQW bed for HMF with
process or a reactive catagtlc distillation

a PVC\/&%“HV%{ shiateay Fghe &uB Each 858 4P3py 8t suchas Cﬂﬁstcr'hfffép |H'V'F with a

PH/C céﬁ.%ﬂgmérﬁ dt B DL FRICEEDES4, 30 MG & M5 bxi@Ant! Rsulted in the
rove perfornmance, or when a heterogeneous

fOFmamld?fo%én rap sliceshayljsacid FRGAN i n conbination with a
h@ﬁ@%@%ﬂﬁuaﬁéﬂe&csﬁn@% fiteat ﬂhemm%ma@ pre%ﬁred by the method of

inorganic or organic acid nmay b to the f
the curmgat invertignigsduelrandiai@sifuel agiddivel @Eamarbwlérdntaﬁﬁﬁi duthefysgwf the

ethers% Qidsep b o'dfés@l b é?&\?;lﬁgse‘i” E%ﬁ s (fien) dr@é’t‘ei:i s&@Hility ¥herein than

pace ve ocl t can from1l't
ethampir Gp@\r%pyalfaddwgs aed bleodingggentsifer @ﬁ&@jlﬂyelmayrhemeﬁ@wt in the fuel

compds bR tHID Rive R iR aRBHYN k6 Y b?zorb %‘Pné'rggn fhe]rcomg&?eﬁts For

ove process results In sta ur an e ers
examrde,rthe rfmhs pithisgeveniion savrcantain sorvamienal sgantities of conventional

addntnfe‘é tu@ﬁ %g defanY %kizﬁo‘?/egefr%"tﬁn R dierd! o%%?’erﬁéntg uﬂtnoﬂﬂ%tﬁratn@%eat

trve nventors are nion )
Stabl“é&)’ﬁrefobﬁxafhrée{ﬁWlﬂ& Prafered d@swueltf@rmtéatm abthe ingention

comprige d%l@%bﬁl gdﬁé?ﬂ%&%% S?‘? Y\){‘ﬁ%tlla'\%r %%ové%ﬁfgﬁ@gﬁé%g With peroxidic
or nitratecstasiesmppover el 35 omeItlarm bay! pérowinel amdmitraieand ethy! hexyl
nitratetaf%peggggﬁél ent fuel conponents or fuel additives. Since

ohols may be made from bi omass, this night
obxamples brgsenaidsegdrto dlystratetthamedinad 6fithe gurrent invention and the

suntabﬁﬁh}3 %p%%rubt\éeqii ;ﬁ?‘e‘ﬁmﬁéﬁ%% fE%fle’}S g?%@%?'éfesn&rn‘?eant to limit the

ent1on
scopegf $he inkentiond as o r can be converted to conpounds that
can be used as solvent, as nononer in a polynerization
(such as 2,5-furan dicarboxylic acid or FDCA) 1 as
Examblema Rdrmatmalofcﬂs-ﬂi(athmqmathylaﬂuramterrredl ate, or in

o 73 Ak LGRS 087 P bRy B P DAL coro

and 33unimobH, Was reactaioe 2 dhescy atlzet@nfperatprexof| 160@r\$0td@geees Celsius with

5 mg R bidasRagsHydropepatioh sRabat 81d Bisaesissgh i by Sl Catalyst. Four

furan pbdkswérd ws%ﬁ@ummgah\yspecﬁw Masatsppttrom8try (LCEMSJCBchentIfled
703, 0 as i b r

these pihueloat® Tlfnint iR ra EM sty Batehil. 451 i ¢

T P e e e

(sthoxy @Eﬁl)gi‘ t)lt(lgaé‘ @Wﬂg HVF et hers prepared by the
nebhm‘sueﬁ of Bébstrake, @Blectivityedidi yidld asfurareterdatiey ware dalilated

rticular interest is the use of the

accorgl ing to {he%ollowméJ ?ormu ae:

X=100* M; substrate /mo substrate

X conversion (%)

My substrate amount of reacted substrate (mg)
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ethers in diesel, biodiesel or "green diesel", given
its (nmuch) greater solubility therein than ethanol.
WO Comiosesd onal addi ti ves and bl endi ng agents fecTapra®eno7423
fuel may be present in the fuel conpositions of this
Mo subsiratey et ABRUNTOTSYBBY 8D 16§9t(RY) above nentioned f uel
conponents. For exanple, the fuels of this invention
may contain conventional quantities of conventi onal
Scompaad @i 00V subsae oasieet ane i nprovers, friction
nodi fi ; ti oxi dants and heat
Seompoued b | %%ar:tls\/,aﬁ&(;?&g%&nﬁ (2@ Especially preferred diesel
Nesustbeie| T GRS Qftsubsiatereadted | nventi on conprise di esel
nOSbtft hilidca's0pasataifscElyF et her as above descri bed
“fbdgether with peroxidic or nitrate cetane inprovers
such as ditertiary butyl peroxide, anyl nitrate and
1d Eh by, hex nitrate for exanple. Exanples are encl osed
Y'eldtgayﬂ"’ﬁ‘gf’yg"tsé"s‘faﬁe nmet hod of the current invention and
Yield t he suyiewh{)i ty of the products prepared therefrom as
fuel . e not neant to limt the scope of
Mproduc o in&gﬁ%%%w@gfﬁgﬁgdl. For mati on of
Selectitiescandatdmeansiont Hel Jatalysts ubed m thisTexamplatahbe tauntion table below.
0.06 mmol 5-(ethoxynethyl)furfural (EMF) in ethanol/H
20 (90/10) and 3.3 mmol H2 was reacted for 2 hours at
Tabled. Cenpsrsianand sefecfiifiesofior 8@ liegrgenati@e bEb-(ethoxyinetbylyfgrfural in the

prese{f\glaeqt ﬁfr egﬁ?e[rgo? %gﬁgg%{%E g%f}%??tiu gsu%cn%% %I?éﬁ&np@ﬁ%% i \?\E?gne cases

observed in the WV spectrum WMass spectronetry (LC MS s Further
C) identified these pr adbhets®n3EMHMF sDEMF sEMMeF sEMHMF+DEMF hydrogenate
Cataly§i4( et hoxgarayshy | ) f ur fechl  (EMFE;,  stwrti gl nat@di al ), [%] products[%;
1.85%Ru &Tstilgé (ﬁ&ﬁéoﬁylﬁ;?t 2)"()36 gf aerDﬁl\]/Féz,.s 0.1 (E 0.0 ) d92.6 7.4
o.a- (ethox - 5- ro ur MiVF) and,2-
185/"%%% Sc')lll%é;rrét yl 3/ 5- net E(yl fu;%l\%e( E?\/A\%JF) : %&)nver'si on of4225 573
5% Ruongifingt Bonesel ect i vi }5§ and?¥i el %ot f f%an d&Pivati v¥&' 473
5% Rugorlmipal Nerleat ed accoBdi ng 788 t he8%®l | A& ng €-0r nul aeds-8 14.2
5% Rwér hiubdE MambesidiBiveat esd 0 substratxe X eonversson (%eod 38.9
5% Ru%HQ@EnEng: §rczz'£3m 8; E@gg: ?6.82“??5(93232659; "9\.90 ol 44.3 55.4
S%PU@J&O I rﬁ°"§ubst rate §(SJOzsut";)g' rate’ S”gon'péoiljgd %‘él ggt i \%t;y 258
5%PYQ-5oC onpotit? (%9 nr sBbstrdP€ nol BL of 25Bbst Pt e 34. 61.9
5%Rh peaatitect] Botulestrat e Al es 668 sub¥4 at 8.3 n feed Yiel 3.7 53.4
Ni on5ik@0*nNp reduc , / nOissubstesate Yixd d yo.el d 89 33.2 66.1
Ni on GifBT 0duCf{z0l €s of pgpducigggormeg 1 oo oo 51.1 48.9
Ni on silica Amberlyst36Wet 80 99.3 223 215 01 438 56.2
Ni_on silica CrCi2 80 31.0 98.5 0.7 0.5 99.2 0.3

Analytical Method

The reaction products were quantified with the aid of HPLC-analysis with an internal standard
(saccharine, Sigma Aldrich). An Agilent 1100 series chromatograph, equipped with UV and
ELSD detectors, was used. Stationary phase was reverse phase C18 (Sunfire 3.5 pm,
4.6x100mm, Waters) column. A gradient elution at a constant flow 0.6 mi/min and

temperature 40 °C was used according to the following scheme.

Time H20(vol%) MeOH (vol%) MeCN (vol%) Flow (ml/min) T(C)
Initial 95 0 5 1 40

1 89 3 8 1 40

8 25 3 72 1 40
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Sel ectivities and conversions for catal ysts used in
this exanple can be found in-tHibl e bel ow Table 1

WO Q903089 on and sel ectivities for the hydrogerariEaznosno7423
5- (et hoxynet hyl ) f ur fural in t he presence of ethanol at

dlfferent t res and action tinmes s Further
ClM gp@rpf%@\ﬂ SEMHVF+DEMF hydr ogenat e
Catal yst 1 Catalyst 2 T [OC] (%9 [4 [4 [A4 [A

ExamﬁFeOdLEtS[B’étéh 85¥kperiment | | W@th'\bﬂﬁytﬁgﬂé’&t%rﬁé’thénﬂc&tl&mo of 5-
92 6 7 4 1 85%u on silica CCl2 2 4 13 8 28 7

(ethoxymethytfugfutal Ry on al umi na None 150 92 4 52 50 2 0 0

Ina7. §%1I7oaﬁ\ r%agtég I;@uoeéﬁm?c}I %Eﬁe X@Eﬁﬁf&gﬂ &ﬁl?‘é% gm% éiihénol and 5

bars ofhydrogerpwas gpcedagitln3 ml%mf@Ptéﬂ: gmaiygt for d¢|days @t mpnytemperature.
o o3 il ey SS9, 75 g 2
hydroxgmeghyhfuran. SuigRiequentlyc thevmixUrgmas dieiates t8(’56€ for 321ay wathgut

7.9 7 '
nydrogeg? THE e cltgpmblny B2 Aldrp Sind bl 1y vl grd2b-
bis(ethbxyrgethyMuramwas bbteinedrib 80Vo/vield 62 Hde ppdyctsargring opened

Ievullngteédge‘}%gté\?%sin ie% rrct’%%s 8%5%.%}(2%%%%% Qn% gﬁ%gm scgle

were quantified vvlth the aid of HPLC-anaIyS|s W th an

t egpnal n ch ne
Eamifl 7 g b G S URafb ity of sten
butoxymdtlﬁll)ﬁﬁl’fdmlectors was used St atl onary phase was

in a 7.5 SRR BARRE 0 i B GerEnstosyahu ey RN i it ihanol and

2 barsidf hadrdgéle wae redciee witb 3thoasf alS¥dRBon @fuuhing chialyishfor 4 hours at

room te (et TS Biag miteriapes Somhieldissbrytsddn M seigevity to 5-

(tertbuBoxgthethyDE2-GetA@xyAtthy)furil SThes paudriment afas DEblescily: tépbated on a 20

/ol ) Exanple 2. Batch experinment with
gram s'%37L§rall')ogenati on/ etherification of 5-

No reduefidroaftie fiimah ringrdouldede digtedted. 5 . batch reactor, 0.06
nmmol 5- (et hoxynet hyl )furfural (EMF) in 1 nL ethanol
and 5

Example 4. Batch experiment with hydrogenation/etherification of 5-
(hydroxymethyl)furfural

Ina 7.5 ml batch reactor, 0.06 mmol 5-(hydroxymethyl)furfural (HMF) in 1 mL ethanol and 5
bars of hydrogen was reacted with 3 mol% of a Pt/C catalyst for 2 days at room temperature.
The starting material was completely converted in 100% selectivity to 2,5-
di(hydroxymethyh)furan. Subsequently, the mixture was heated to 75 °C for 1 day without
hydrogen. The 2,5-di(hydroxymethyl)furan was fully converted and 2,5-
bis(ethoxymethyl)furan was obtained in 75% yield. 25% Side products are ring opened

levulinate derivatives. The experiment was successfully repeated on a 20 gram scale.

Example 5. Diesel fuel applications

Fuel solubility

Fuel solubility is a primary concern for diesel fuel applications. Not all highly polar oxygenates
have good solubility in the current commercial diesel fuels. Results show that 2,5-
di(ethoxymethyl)furan and 5-(tertbutoxymethyl)-2-(ethoxymethyl)furan are miscible in all

blend ratio’s with commercial diesel. In a comparative set of experiments it was shown that



10

15

20

25

bars of hydrogen was reacted with 3 nol % of a Pt/C
catal yst for 4 days at room tetderature. The starting
woneesisad was conpl etely converted in 100% sePETEPAI0BH07423

to 5-(ejhox hI - 2- drox nmet hyl )furan, . .
ethoxisGpIBU TR b P oI Rptehi M paeiea s BU e PI58d wih pammercial diesel
but th&tedhask sBearatiby aécwewnh Trli@25 vol% and with the 40 vol% blends of EMF and

5- (et hoxynet hyl ) - 2- hydr oxymet hyl ) furan was fully
dieselconverted and 2, 5- bi s(et hoxynet hyl)furan was obt ai ned

in 80%vyield. 20% Si de products are ring opened

| evul i nate_derivatives. The_experinent was

Examp|e-6 SssybstitytadsgéalkexymathyDfufags am scal e. Exanpl e 3.

A tefl&?qlﬁgd,efge@%gﬁahléﬁbt Qe&ysiétgtggéé&broeérﬁfafﬂﬁf%' ﬁS@@ﬁ# Q9.3%mol) of 5-

etho urfunalnip Mqunethanel @Mﬁgggﬂgﬁgﬂ pgjﬁ)@t,,(ug on Silica) and an

etherifidaBd)catdlyst (%ol@é IBan;#lR 89 wasDGHE Ss Pz X 12U Bat'dith hydrogen and

reacted wth 3 bl % Ol & S% RN on alum na catal yst for
subsequentiyrheatgd, mmd@j_g@[ﬂp@d@ﬂ% C fui kouis: iAligr e Eqactipn.vegsreactor is

cooIecFQm&k il ¥n 9&”}?5{25:% F@P#ggtmnz%tﬁlr]%c&%%bfeyist @hﬁed with methanol and

t'ert but oxXy met
analyS@ﬂpértherer@ﬁuotagw@ 6@@§fQ¢1M/SyrEb%mseﬂs aie shop@ igthgrbelow Table.

In thiséa??gﬁrnehptr%xe%@t{t ﬁ’}nwgéc&@ﬁafeﬁrsﬂghth/e&]ﬂer%ﬂy lbds&Fon the formula:

ect ed expe
Selectiyity 5J6A4tr: mncbdudh)e/r[n(f (sobstraie) 'Uft (Bibstrate)]
Wherd:hydroxymethyl)furfural In a 7.5 nl batch reactor,

.06 mol 5-(hydroxynethyl)furfural (HW) in 1 nL
no-th&amhlahmllmlamcbfflsnddass of hydr ogen was reacted with 3 nmol %

“t'theg{ugﬁﬁ@ecm% tgzraclféséomﬂtgg aq?\ e?y room tenperature. The

converted in 100%
selectivity to 2, 5- dl(hydroxynethyl)furan

Table iu tf-ﬁ/%?c#% t'é’r}]/etth%ﬁflégtl)éhfhﬁl\/ﬁ—‘a@ I\W él\ﬁF gﬁco %n?ir etﬂrers

ydrogen oxyrret

wa 1y converGaed 0X I )fus-an S-DMMF +
Cat. 1waéat Lf;t aiGaed® in 25% ?lgg j§§'°"25$ Xeﬂppré 'As{ aE&MeFng EMMeF
ooe d levuli naﬁ@]derl ives ex er nt wd %/ [%]
Ni onSuccessf dedlye repeated on a 20 gr am scal e. Exanple 5.
silica Di €8@| fu%ﬁfftaappl p&ati on® Fuel sol&bilityRuel 301 78.0

sol ubij [l§%l 3 5 nr| nary concern for diesel fuel

Ni on@ppl i cat Z@‘Pi%e Not al | hly pol_ar oxygenat es have
s.lhg;gooao sol g 1y 1% the %ﬁrrent cotmer ci £6-7di esefe-0 82.7

fualc n

and 5-(tertbutoxymethyl)-2-(ethoxymethyl)furan are
ExamP!eS‘F'd%@oétﬁu?éd 2@|ﬁ8&rﬁé€ﬂﬂf§ra% WSirfePATRIXEUR ofEMP Ynd Furfural
N-a conparative Se EXpEeri nent s |t was snomm
Examplp 8. oW af) e neate ithr 8 C3 MMl ak and, 18P Ima 12 mmol) 5-

(etho%vﬁle?nv'{_)fdfmraﬁ’ lbloetféjn'}i‘_" ﬁ’\@th%ﬂ E'b%ltchdt‘e%éf%'r waQLBrest,shL@&ed to 20 bar of

phase separation occurs w tn The 25 vol%and W th the
hydromn and subseswigatiyyheglop. Hpderdgptisdng, to ﬁQQmQ for@ hours. The results are

showrPinStipRd 4 t ut ed 2- (al koxymet hyl ) f urans
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Ateflon lined, 7.5 nL stainless steel batch reactor
contai ning 350 ng (2.3 mmol)-of35-
wo@wmeoemret hyl)furfural in 0.5 nL nmethanol, aPCT/EP2008/007423

r SEM_%F erF-oH =

Lat d,caarder rr%ﬁﬂ
1 %—feactlonL@e reac y in @aice

pbath and depressurized. A sanple Is diluted wth
nmet hangkoli@nd anal ys@Ef316he praaducts vda.3h GC zhsl

Ni_on GC‘20|V5 ‘Béte resylts are shown in the bel ow Table. In
silica t HT's e%ﬁé& ment, the selectivity was cal cul ated

sllghtli_bllfferent (Fagdd on the fornula: Selectivitpg23 297
= 100 * nt (product) / [nO (substrate) - nt

(substrate)] Were: nO- the initial nunber of noles |

nt- the nunber the noles of a conpound at tine "t".

Tabl e 1. Hydrogenation/etherification of EMF in MeOH
Refer¢rweEM- al cohol and ethers M n Zeolite ... 50 Beta 50

L9 30,1 7 SI [ lc SAR 7
TBURIESIC] 3me a. o ol Prdsg st R Biohitte EipispERiqdyByon o
EXaapkgméthyfurfurbisitint fruetdbs@: (Sdidmoey 8@ Ubyé PO0S, anb31%5inbdb782,

é% g of EI\/F and Furfural Exanple 6, was repeated
V\PHH gé 1.9 mol) of furfural and 180 ng ( 1.2
nvmb)zo@e/oszmjmoxynet hyl)furfural in 0.48 nL nethanol.

batch reactor was pressurized to 20 bar of

° h%?@sé?ﬁ ghadansed (eats (-heausteE by JRde Maggh. and ipypatigular under
1R chén 5ar (3 & U985 Iy JoBR uwne? a68ns ppvesiBgiabl e 2
[

Tabl e 2. Hydroqgenation/etherification of Furfural and

o ENENKOWSH Beasiaw nthes Soahem st A @Bl GAHOBS BB

G\Mgﬁﬁﬁ%fuﬁ%rﬁm fits %’e%t&ehWkaHgioggo/%plb%eE Z&ZB%

+ SMOREAUR Glade, PSP, (Pphisiratioras Qi e ArRAveTasA RS 5
hydroxymethylfurfural in the presence of 1-H-3-methyl imidazolium chloride acting
both as solvent and catalyst”, Journal of Molecular Catalysis A: Chemical 253 (2006)
p. 165-169.

e EP 0641854

¢ UOP report OPPORTUNITIES FOR BIORENEWABLES IN OIL REFINERIES FINAL
TECHNICAL REPORT, SUBMITTED TO: U.S. DEPARTMENT OF ENERGY (DOE
Award Number: DE-FG36-05G0O15085))

e Adv. Synth. Catal. 2001, 343, 220-225

e EPO0 356703

e FR 2669634

e P.S. Wehner and B. L. Gustafson in Journal of Catalysis 136, 420-426 (1992)

e U.S. Pat. No. 4,837,368

e U.S. Pat. No. 5,185,476

e U.S. Pat. No. 4,929,777.

e A ElMansour, J. P. Candy, J. P. Bournonville, O. A. Ferrehi, and J. M Basset,
Angew. Chem. 101, 360 (1989).
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DUVESI C, Janes A, et al. "Phase nodifiers pronote
ef ficient production of Hydroxynethylfurfural from
woRosBe®e” . Science. 30 June 2006, vol.3 12 PCTHEPINER)7423
p.1933-1 937. WD 2006/ 063220 . Chapter 15 of Advanced
Organi c Chemistry, by Jerr?a%?ch and in particular
under reacti on 5-4. (3rd ed (c) 1985 by John WI ey &
84- 685) Jar os| aw. 6\6
1. cM@Fﬁ°§t P&thSW%ﬁtPr@a&f@oﬁ@UW't‘ﬁed H;ia'nk Y\‘if}‘ﬁﬁ‘ t?YJPaFt'”g a
startmgrlﬂatbﬁﬁ c@ﬁfdn‘z‘,ﬁ\b' af fsast Ghe B%Bstltgﬁg YurfurBl dnct ?‘lonﬁf@ﬁﬁbnsmg

de, et al 'Dehydration of fructose and sucrose
furfurgl uith wdrquaﬂrbmﬁrﬁmomfmraéﬂohphan% catelysbaxsters

1-H 3-nethyl imdazoliumchloride acting both as
sol vent and catal yst”, Journal of Mol ecul ar Catal ysis
2. pMethesmcsandingste qmab wherein §w algahol paymompriss Ar to 20 carbon

atomsl, RAEabIPRRART s Ehfpontims! ORENEWABLES I'N O L
REFI NER'ES FI NAL TECHNI CAL REPORT, SUBM TTED TO" U. S.

DEPARTMENT OF ENERGY (DCE Award Number:

3. Dﬁ'em%cgér%bﬁg%@u)n ‘A%ere%{ méqalc%l GY sel@&@é—frome}ﬂg’bhanol ethanol,
220-225 EP 07356 /03 FR 2 669 hner

2-propanol, gchitariod,chmiethylrd ﬁ%ﬁn%flswmoﬁs Zsmqbﬁl -2- n@@aaqldtert-butanol)
2- pen%%@ﬁ(%)arh{rl 3l oﬁéi‘) 2 M%th?/fl %%?ar%@ﬁa Hn?? alEcHo): b@netﬁ&lzs-éutézg (t-amyl

sour,
alcohq)); 3pmetBylut- hufﬁvpl (isoamyl alpohatk 2 2=gimethid - mopMCHsérmpntyl alcohol);

2-hexaHHINeth{i £ ﬂbx#‘r%l(lgo&‘f}g a(c_%ﬁglf Qgﬁépﬁﬁ Ii%)r(ny&rr%: {!'orﬁgrfecgf thd'8bove

manuf act ur e stitu fur

alcohdly. reacting a starting material conprising at |east
one 5-substituted furfural and optionally conprising
furfural wth hydrogen in the presence of an al cohol

4.  aMethed@scatding togjaimeher 2 whergin itagicataly sl syistegn isca betarageneous

tal cohol may conprise from1 to 20
acid h%droé’grﬁétga rz:awfspreferabl y from1l to 8 carbon atons. 3.

Met hod according to claim1l, wherein the alcohol is

5. S@I‘eﬁtbﬁﬁ%lcgrrdg{gne J?rﬁ’inz?i lwrgﬁregé E ﬂﬂ?o'l‘?"?sggﬁ%%;%‘? hydrogenation catalyst
comprisesett lpast Qnepn@kpjamtal(qnea tarbao ahpport.

6. Method according to claim 1 or 2, wherein the catalyst system comprises of two
catalysts, one being a hydrogenation catalyst and the other being a etherification catalyst.

7. Method according to any one of the claims 1 to 5, wherein the reaction is performed in
a single reactor, at a temperature from 20 to 140 degrees Celsius, or in two reactors, where
in the first reactor the hydrogenation is performed at a temperature from 20 to 80 degrees
Celsius, and where in the second reactor the hydrogen is removed for the etherification at a
temperature from 40 to 160 degrees Celsius, preferably from 60 to 120 degrees Celsius,
wherein the operation in one batch reactor can start with a low temperature hydrogenation,

followed by increasing the temperature and removing the hydrogen gas.

8. Method according to any one of the claims 1 to 8, wherein the starting material is
selected from one or more of the group comprising 5-(hydroxymethyl)furfural and ethers and
esters of 5-(hydroxymethyl)furfural, optionally comprising furfural.
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2-pentanol (s-anyl al cohol); 2-methyl-1-butanol
(p-anyl al cohol); 2-nethyl-2-butanol (t-anyl alcohol);
WO 3e09Bégd - 1- but anol (i soanyl al cohol); PCT/EP2008/007423
2, 2-di net hyl - 1- propanol (né&opentyl al cohol);
2- hexanol ; 2-ethyl-1-hexanol (isooctyl alcohol) or a
9.  bethds dctsriidghe chlim D iherdin tiestaliny mAabsahobs. 4 .
Met hod according to claiml1l or 2 , wherein the
(hydroxymgthyBfurfgtalt em i s a het er ogeneous aci d hydrogenat i on
catalyst 5. Method according to claim4, wherein the
het er ogeneous aci d hydrogenati on catal yst conpri ses at

10. | Mgthod@seorisgl te any AR ohiheCleimshble S ssein 2 BIvepk pherivent mixture
is use@C4 WhdtBinltRe SbIREMoF sBlverts B SERER AR B Gokis Cosistingas
conprises of two catalysts, one being a hydrogenation
ketonesa eHieys; ralkangs BRE ammMtic sirerareonstansk mixtures thereof.
catalyst. 7. Method according to any one of the clains
1to5, wherein the reaction is performed in a single
1. rMathodraccending to @y onatofithe ¢laigia Do 9. ovhesein @egplvess or solvent mixture
s use§3ritd Werefitnd SoldiR i§ RCHESRY, where in the first
react or the hydrogenation I1s perfornmed at a
tenperature from 20 to 80 degrees Cel sius, and where

12. ielplﬁfht&@ a%@&r‘all?% ntB%;ﬁ?to% of e aé(ﬁjrfsoﬂgﬂ‘f. %vj%?{l@‘(&iéér&% odlid) Egrformed

erificat a tenperature from egre

~ in a captihgoussflowpproressabl y from 60 to 120 degrees Cel si us,

wherein the operation in one batch reactor can start
with a | ow tenperature hydrogenation, followed by _
13. i Methedsicagrdingdo ickaimp di2ambereinming resigendentyne iretheflomoprepess is
: or (i =
vetwefifty1 ShepndShi 9 BEROEMDALNAIAAN BB6ndl | e Abf@pkrerably rom
5 secande to20mingesf the group conprising
5- (hydroxynet hyl )furfural and ethers and esters of
5- (hydroxynet hyl )furfural, optionally conprising
14.  f Metheda@ccordingdo leteim ddc whdieiny theccoptinuousg|ownprecessiis taHfixed bed
. [, rial is 5- (hydroxynmethyl)furfural. 10.
contmﬁéﬁ%&dv rggg%sgi ng to any one of the clains 1 to 9,
wherein a solvent or solvent mxture is used, and
i . ver r , | . I .
15, DBEEHAAIBARL KRR BB B8 BTl EEe L1 A eous ai
catalystr omat i ¢ hydrocarbons and m xtures thereof. 11. Method
according to any one of the clains 1 to 9, wherein a
solvent or solvent mxture is used, and wherein the
16. sMethedtaccerdinigdoalaimhidl, whetin et dootinamsdtoh prgpcess iamreactive
. clLai.ng. , Wherein the nethod is
d's“”agg’ff’gé ﬁé@ﬁ’l"ﬁ dgsmcw%'rﬁ%iptﬁg%%%' fl ow process. 13. Met hod
according to claim 12, wherein the residence tine in

t fl.ao S, e n 0. 1 s n n rs
7. B BRRS R SRR B PR B MR Ry carave
an inofgam_in & organa dsid_toata:[ﬁt is ardeedo thistfeelvsf hlﬂ]lfi)@«:ldmdpbrmgtalyiic
distillaﬁc:)riég]nt%mzlaumgv(/%Ironce Qe continuous fl ow process is a

18. Method according to claim 14-17, wherein the liquid hourly space velocity (‘LHSV”) is
from 1 to 1000, preferably from 5 to 500, more preferably from 10 to 250 and most preferably
from 25 to 100.

19. S-(tertbutoxymethyl)-2-(methoxymethyl)furan



conti nuous fl ow process. 15. Method according to claim
14, wherein the fixed bed conprises a heterogeneous

\Voammdnmmﬁalyst 16. Method accordi ng to cl ai mTPQBEEP2008/007423

20.

21.

22.

wherein the continuous fl| dw process is a reactive
d?@FﬁPPEVY@ﬁmMP2#e3§V¥W§?W9‘E?%tiIIation process. 17.
Met hod according to claim 16, wherein in addition to a
het er ogeneous aci d catalyst an inorganic or organic
a2 rbe@rxumety iz (netheymghylifganeed of the fixed bed or
catal ytic distillation continuous fl ow process. 18

Met hod accordi ng to claim14-17, wherein the |i

hdeR pythe eles Rreduserity the methed of anyranera! 1S Agtioor the ether of

claim P%efoeér@| ¥s fueP? fRef udafi@, nore preferably from10 to

239" (tA@qupbﬁthéVéH?ﬁpf%élt)on?coﬁﬁjfﬁ MH@Emélr

24di €38l of ?o%? tm{n’ﬁ'raggg@é Udi QPﬁfé'i‘abau

0 and nost preferably from25 to 100. 19.
5-(tertbut oxynet hyl)-2-(nmet hoxynet hyl ) furan20.
?)fddfu@@d By 3he method of any
5- (2- but oxyne hoxynet h uran . of
t he @?t?éﬁ'ﬁﬂﬁ%du{aew thg ethé Oﬁﬁlﬁﬁbélg 03 e/ @ﬁw@ebﬁorepm% optionally
%Ié?'féigﬁ I%\‘ﬁtheérleecgr rﬁére‘-‘df@'agblflﬁ% an%l(ba‘%ln?e gth@ﬁol@l@{dsokerosene

fue tive. I on

comgigssl, pipdigsel, é"tl#\?é\ler-ﬁrcmgb é@ww Ghe‘ﬁ@ngeﬂl%al kiendsrandogreen diesel
of %lna'br%d% “of Qe érﬁb%af P&éﬁif\mt &R di8sel HAdYihet firafit

fuel conponent, optiona VVI th one or nore o
gasol i ne and gasol i ne- ethanoI bIends kerosene

di esel - and green di ese and bl ends of

di esel and/ or b|0d|esel with green diesel and ot her

fur =

25, uef&l“éeg:glzt %e%yugﬁr.\ﬁ{tjg%n gt#é@_égll@g&gr}%étt@%[]rf@r%l Rith H§dro8en in the
obt @resgvice obgn aisgbol ang 4 gatfalysfaﬁyswnn RS Ia;fuqala?gémel iadditive
presence of an al cohol and a catal yst systemas a fue

or fuel additive.



