; e3ex#dRN' 6$#Tx#gt 'y Method for separating henicellul oses froma bi omass
gontaining 5 10 15 20 25 30 hemicel | ul oses and bi omass and hemi cel | ul oses
obt ai ned by said nmethod The invention concerns a nethod to separate

hem cel | ul oses from hem cel | ul ose contai ni ng bi onass as well as bi omass and

hem cel | ul ose olMathsdlfdyysédparatimgt haficellulées frant addiontddsit oatxininge
di stingui shes between paper Bul p, that in addjtion to the main conponent of

a- cel | ul ose mgnicsiulosesiand biamass aad hemicelbtoses ghtainedry saidmmethod

di ssolving pulp with an a-cellul ose conponent of above 90 % the

hem cel | ul ose conponent of which should not exceed a few percents. It is
known t hat (The idvenstin/concepos p methoddo sepatate ineaticélqiesasainomduwsnicehidoses i n
t he prodyction, of. cel.lul ose acetate, filter, tow and other .hi gh-gyade

cel | Ul os® proliAniEd biebags 5raGT <k Higmassang hethicelvisredReained BathEng pui p,
serving as ipéthbgl substance for the production of these cellul ose

products. Thus the a-cellulose content, particularly if a subsequent
acetylation is intended, should, as a rule, be above 96 % These hi gh-grade

han 2% of i Erde Rod Bt dnffanohes B thimaf bl 1o Maditeine
production e sl componkent oloieellesé nwy ¢onthierhamicallglospapabl 25 W, angss in
addition to the renpval of  the Ilginl n an as far as possible separation of

the henil@el NGNS Prade disselving 99'95‘4’ Hran ﬁ'%lé‘r‘oﬁesc‘?{n@%'ﬂ%sqftaé’%tg@r Yoathyi t h
the basi o el : "
the state-of RoINese ol PO th Ty SRLAUTA e s B e aPPen e R Ehdin 2
deconposi t i dmatehd dissobwiad pafp ikemecef the Inosst sSmpodenherst dattbrd insthe gmodiictiomg

bi . A_cl i t hod. f th |  of hem [ | ul is by th
yarorytic & PRGNS BRI st ke BrpioThe: o iad eI gRSs TS H ot or i al
can be subj airesdt beancrelprided o BiWISSERIGALIBYserlly SRR Subfishes! ng

it into contact with superheated steam at el evated presSsure.
deconpodbt i der 16E praduction efdheae csligose hradusts. drhusthe ceelidosmcortenhonever ,

not sel ecti . . Lanif, mpsi tion of .t | ul.o i tsel f
Fakes. pl ace PericlIETE, SRl Al R KRR dE0r Sudie, oF aflue S e &
condi tions. 9fhEhékcRighasratie dybe¥ oftdissdiding eilp Bledsrsketed Roly behdewi ve enough
according to thjs disint et%r ation nethod either. A clear decrease of the
viscosity i supstiereath lesathama %é’f%kﬁ’i shatewf the worldwideiaulpraduction.
deconposition of the cellulose. This deconposition of the 5 cellul ose takes
pl ace partly together with a deterioration of the whiteness. An inprovenent
can be 3a@hi ¢oedhdpraduttion sif saaemdissoivigy pulps ftanatitiben cofa cdrepgnable kiatress

wi th steam or 1d |p with alkaline nedia. By virtye of this mewhat

i gher - accen argtenBiEmbotPriEe Ldfindrees rasaé ARssipls sBhatation of e

post - t r eat Myimit&IRII6 SR TEce8baiyNSindeminitsdr is aaspdSitePhteridl Withi tReblasic
selective. It is surprisi n?, that 10 this classic disintegrating nethod of

t he heni cel Iconmpasenia ehceliiase, HaninmnstRemigedlosa: t o be conpl etely usel ess.
The cause of this is presunably that in highyield paper pul ps the

hem cel | ul oses precipitate partly again on the cellulose fibres. In this
for m t heshemioeetding ¢ e state-obiHecart Inyneroes didthodsihhve bedh slentlepedtfer the
hydrolytically than in the origipal row paterial, tinber. 15 A further

known possi [STENiIGAldsCoBposition dnshicneryal chbedisslyinses e neanieelbiesf-ai ni ng
bi omass is *&Snﬁagrhiﬁ tUidrﬁhé’sé%??!PEiBQﬁEW%thB& fSeMeGBhavaPsfReMiieNdioss by €

oxi dative or reducing treatnent and thus bring it to a soluble and,
consequent | yhe bydmodydicatisiatefigrating pracestelm tbis conjenationrtbe ttedated) matera dan t hi s
20 conjunction are simlar to thgse which are_al so used for. the Jjnprovenent
of the pui poecitiered o adibivid BREuPmetion Bl i iBaiiR aiiding & Tofodrias

ni trategg H2Qﬁtt?ﬁfbé?ﬁéﬁt@ﬂ@@érﬂ%t'élb%@?k@ss@?é.Ulthé)d'ecd?ﬁbééiﬁoh'Gﬁﬁ’fe al kal i ne
or acidic conditions, or reducing agents, |like Na[BH4] in water or

met hanol , f Gentgeliuioses achievackan By ochesion it doweyen st gsirativeowheraby, a f or
exanpl e, percar ] Lt Ls Rosslblei ihciple. to deconpose

e cel | ul o HEogirpobigh il e ase st RBSERR." (ot i vy dicon
pulp with an a-cellulose contents of above 96 % however, cannommﬁﬁmmmmmmmmn
achi eved without perceptible DP deconposition of the cell ul ose. " GO0002"
sufficiently selective deconposition of the hem cellul oses w thout
acconpanyi ng cel |l ul ose deconposition can be achieved with this nethod
either. 30 Consequently, the methods according to the state-of-the-art are
ei ther based on expensive raw materials, particularly cotton |i Iﬁ%ﬂMWﬁmwmmu
requi re an el aborate managenent of the nethod, while, as a rule,

is nore or |less danaged, resulting in a |owering of the degree of  *159159*

pol ynerisation (DP value), |oss of 3 accessability or reactivity and an

.



5 for the separation of henicellul oses from hem cell ul ose-contai ni ng

bi omass, that avoi ds the di sadvant ages of ot he above descri bed net hod and
makes it feasible to obtain high-grade pu?ps in a sinple and gentle manner.
In particular the method shoul d make a sel ective separation of the

hem cel | ul osefurfHe? PosSpilRe s tHbQ%?&?é@'uﬂU@gaQr'dmlm"l*h'eedé’@!orﬁ&&itrc%
signi ficant deconposition of | ul ose. 10 Furthernore, the nethod

shoul d oper &féhebenuealisiases, is nobseleotive enoeah aveardingria thistdigintagiationt al |

Chvent  on t 1 EERLEEPVE Y gbp R Ie TReBFhER oy CBH R kL K R ef oses
from hem celwit asensideratigidegomposhion dfthé bellflosd. s desdpssitibh oftthe
extraction of the hem cellul oses fromthe hem cel | ul ose-cont ai ni ng_bi omass

by treatPng qeﬂ'“\ﬁﬁ?ﬁa‘éﬁ%ﬁlﬁﬁﬁ@@ﬂ%ﬁﬁ?ﬁémﬁ! with %&'G&ﬂ%a@% gt thenvhikrnessoAmi ng a
sol ubl e conp ed
hemucel | ul oslle1 \%@Z)rr%rﬁtﬁc e‘?’%%@ég%g§9?ccor% qrﬁ%aﬁhé&r?gﬁ])@fgcégﬁgfﬁggo
the inventi dreatedi avids steant beapidppdulptwitmalialime gredia. aBi,evrmuprf tlmsteimnaaewhat
a-cel l ul ose ort r ove 96 % a ver cel | ul ose
component - HGbEERpSeEREBNE taroRe pobived: Bubedp Rt Fapast teatment | °°
hem cel | ul ogge rérh@%ﬁéﬁh@%hﬁéélldl’ééé%eis%'t‘%@ffr@le’hﬂyl%'eﬂi@r%é lﬂ@@urp%in@ #at
conditions in the formof an extraction possib l'e no deconposition of
t he cel M0l oﬁels\mbassrc disintegrating noetked qrﬁrtra@;berrwetllhlmesmtrsacjge apfl hases

aceordi ng ¢ QTR or B EEY HEe BSE T et SR Rirkbod bl hafrdafinl s

of preferredidgld\waper palpartae hepitélRNeses Fge@rrbrtatd pmyegam)bmtl% gullulbséd e,
beech sul phite and eucal ypt sul phate. for exa represents a

particul arl J'bﬁﬁ tlBdiig f‘PrrW lth%the%‘LH%'t‘BW@ﬁ ar%robt’ﬁé'sl’fé?ﬁfﬁjd'gfpifd‘ltttﬁlﬁis'ﬂ'@g@@
urified to , that have been
gbt ai ned by ’ﬁgﬁ) gﬂ#@ﬁﬂg”% ﬁﬁoér\gqg%e?%@ggéj%\ggwg ni ng bi onass,

particuléarly tinmber, are preferred The bi omass is |ntroduced preferably in
a finely co artrc I round for Acc rdrn ep.a) of the
SRt A AN ey KT O
an aqueous Qnihidg Br&%bsMé By%@l%ch@é’f}l @i%l:br‘rh'p%?@ tﬁ@f}i&mé@“m@é@s GOAG! exes

S

and | eaches them out of b1 omas n an advant ageous manner coordi nation
conpounds f rawiabletmadatma @rrrenlycremg tegaimentiand éhssaben® it tp @l Salehieand,

e A M e CR
pal | adi o an@hfunctibA@re éﬁnirarqanrd@s@whwﬁemaadleo D6éd @reRe GAPEcVEME dfitigands
are preferred, in particular tri s& am noet h am ne, ethyl ene di am ne

and/ or di et IRH %r@“l“?'?%ﬁ%’onh‘ﬁﬁ?' RAiIEHIAP JierkeRe nirdeere@aapyd t he

i nvention a @5,4551, Sb(a\ﬁ! Qdnd esgeri bed
in the foll i)vef%%bﬁﬁdém %%lﬁidedd ‘?Ppé rlgilmeg(gﬂs?@éririgt es ]{tﬁ)n@ éFands
t ri s(2- am noedugihy agents, liks NEliBH@]anomter at n@rmwoltfneexamunemremrﬁpdulam threw
aqueous solution.is, prefer in the range of 0 1to.

particul ar aﬂﬂ)cfagw PP %OSE//W\%lfBH?xamP Sfﬁgg@@%r"i '3 pr?éﬂ?v? 6‘ 1 % by
vei ght, 280 | pm@gile f@ﬂe@&nﬁ@é@hbﬁu@éﬂrrmseéeﬁ ted papér HAp! TRE rathgsef highmed. | f
a concentration of the conplex conpound in the 20 aqueous sol ution exceeds
10 % by wei gmalltaélvmwlag PutA with @not-celhdose penedtiechaliova 9@ deyhayeaver,
what is und | eyer al
tages. car iAnHob0E asPiaFel il hBRshBOe oot ¢ndReIRlesHE P o
t he extract ISDJffICIGHtW sdlectivel deodmpclmitlcﬂﬁofrﬂiragfermtemnpses(wﬂﬂﬁm accebipanying

particul arly 10C t o, 80C ul ar erred approx. 20C
o 40 The callbREpaiecomaastionartes peneved Jibr B Metiad st hour o

particukgrly approx. 15 mn to 2 hours. The liquor ratio used durrng t he

extraction in a preferred enbodinent is approx. 1:3 to 1:30, in particular
approx. 1:5 @msﬂqﬁ@ntlyﬁthéenmhbds ralccoleimg:tmpiheca‘tatew thmaa‘hare)althmdmsetildrquor
30 ratio" the ratio of th mce ont Lni ng bi omass to the

o eous sol UBPERSYE B PR B e, BY RS ER slorE o vl e

during the Eﬁiéﬁé’?ém@ﬁt dfthemeéttbabivitiid,(ad & rdié, thelpulglis e af Iizdaniagdd t o
14. 5 The co xed hem cel | ul oses, present in the solution by virtue of

the reacti orfeailtiRg ima lewaiingef thendrarae of RolymerisationdBPayaleedesssofi n step b)
fromthe remaining biomss nodified by the nethod. The separation is
carried out preferably by filter presses. To enable the purification of the
expressed bionmass, 5 nodified by the nethod, fromthe adhering residues of
t he conpl exed hem cel | ul oses, the bionmass is appropriately subjected to one
or several washing stages. The washing is preferably carried out with water
and/ or an aqueous sol utr on of a d| I ut ed acr d, like acetic acid, a conplex

- ~ I T 1



0.5to 3 9% in particular approx. 1 % has proved itself as particularly
advant ageous. To achieve an even nore effgctive purification of the bionass
nodi fied by the nethod, the washing step may be carried out also in the
formof a Soxhlet extraction, for exanple with an approx. 0.5 to 3 % acetic
aci d. The pdbgessabfity at Resttivingang an RicdiraBrRt dolowsayl f@r_reiam%bedungoa:essed
in the conventional manner, for exanple by derivatisation. By |owering the
pH val ue tosHbseamMend acetyladignti cul ar to approx. 5 to 3, the hemicellul oses
can be precipitated fromthe separated solution of the conpl exed 20

hem cel |l ul oses. Due to the lowering of the pH value the O at conpl exes
formed becomavingsthibbackgresnd tn mind, thé bbjeat efthei ineéntion isftotpnevide a method

mor Sor' aiios Sepaiateerara S cHbdSher e Baees Jhet
several ti ”‘5§%id§§h§‘d5§ Bgf%feﬁedf 1 aBB\?e HQé’@rfBéoorﬂetl'ﬁaaaé]ﬁd:’nHPﬁ%s fe38%% to
e an e hemcellu

nodi fied by t net ho btai ned by separating t oses, that
i s char act epbtainl high-gradevpules irda aimpglereneingentlef maheeh dmpadiduldrdbe snetibe

nodi fi ed biopass, obtained in this nner, prefergply h a.esidqual contents
of hem cel | SNBURSTEKS pactectia seRAIER Oraneepsra itse Torm e Selkie s ppr ox.
4 % 30 Thi gohta¥fRg bRimase pHsdiblewifiRiula Agsifcaticeshgdsrrpsofahe denaleke. by
the nethod according to the invention, xylan or gal actomannan, for exanple.

A parti @l aFutherneres $he metiwdabeyldaperateeoenesueallynwhencest effgctive]y end

hem cel lul o ' Y. .~ POk YFBLI 1S, 11 akly.great demand
by the phar rﬁ@g%h @gélét%ﬂ&lﬂgﬁ%ﬂﬁé e@v%rﬁ@%ntaﬁlylﬁfégpﬂé@; r ;Hvbgén'%%{séri al for the
production of xylan polysul phate (pentosan pol ysul phate). Xyl an

pol ysul phate has _ a diverse acti Vi'ste% sSpectrum that is conparable w th that

of hepari n. ArRerdinghiq hgdnyegtiamibissekirrlyeiieAahieved Ry metber Je sspBiances
cannot be sathsid : | ; AR Lals are
bei ng sough? Egﬁ%élgjﬂoes%%éif@%ﬁlgﬁﬁgﬁéﬁ?ﬂ%ﬁgﬁiﬁh use%\! ﬁ%‘?"@)"(’gﬁﬁé?&as
antithrthbotic agent, anticoagulant, for the lowering of the blood s fat

t ts, i t i i -Sti | t.i-Al DS ti-t
cod o furibar " Bheffaditette fRmicai et B8 nebfPaliotmconBiing | ot ot ed
spectrum (e. g. TAYRIMAE Wtregiirﬁ(g ﬁwma EomPEXOSdrfipolhd FBG@Edus SEIGHsH fhusi n,

10 CARTOPHEN VET, Elm ron an ers). Therefore it becones obvious that
the hemi cel | ul oseforminge sehible sompipaekiieteraicalivigses ande i nvention, are of

great interest i ri i i ; f.act be

consi dered aftep%?‘l%é}%g%Iogﬁeoﬁ&ﬁbleg(?g&%'cé#Jlﬁ‘%Mnémﬁgg bﬁém%gs.t he resi dual
content@gof the transition netals, |ike nickel, for exanple, that by virtue
of the conpl ex conpound passes intq the precipitated bionass, ified by

t he net hod, A&ﬁﬁ@'ﬁyﬂgﬁifgﬁﬁipglﬁegﬁngp ¥'1%e'”¥% Hhielates to e BF%{;{%@PQ ng t he
nmet hod of t iy t J i i Ny g

o ocessi ng, |- SUIBSWIR Bl a'cBIaSe BIRrioN of abBfIc A e DB R I 2 Y, eps
to a desi r asmallihereicellulase corpenenth dbereforatiynakesanhiginyaselactive separstion

bi omass, nodified t he { hod, and @bt ai nabl.e by t.h t had _according to
Che T nvent | ShneftikeTiyasas M 8% peeetElReamhEn b dets RELATED bel ow
appr ox. 24.00 cppéitioRa it thelfofhl of dped@McBOR pessible) wihile) no\bBétorhpositien aetHeeved,
for exanple, by appropriate washing. 25 The econom c consideration of the

nmet hod accofeliygse worthenphtjeiting éakessrlase al t oget her to very positive
results. The econony stens fromthe fact that the hem cell ul oses, present
conpl exed in the solution, can be separated w thout great expense fromthe
bi omass by ¥Vithih ¢hesseqse of thelirverdidmottie Hioroass Heatpanriie véecasimitialanaterial s a

articul ar adyant age when the separated hemnm cel | ul gs 30 precipitate
Pl oul ar | T Tl Rsrtsting 5 S ko iom Mo ubikelon To SRuDiGkRD 5

val uabl gy by g of JrReSRPrAy ghms%he&ﬂweww&a éfeml)rpa%té,t $rakasliphite,

effective for paper pulps wth h proportion of xylan, |ike eucalypt

pul p (Cel | bbeeth Bulphite andfelcalypdsplphate. Rawoulm foruexanple; represemts@ of t he

cconpr oasi DR BRRVRHERlR LB Hbfeled R F MRS abnys St Biieodn of

the conpl exh @cﬂiy&ﬂdnir;rputlmeleputp'sQmatsnavtalwentdmaméarta,cdélmﬂf@mgnt can
be reused and an econom cal nmanagenent with a 5 circulation is possible.
One may start with cost-effective raw materials, |ike paper pulp, for

exanpl e. The nethod | eads to a high-grade dissolving pulp) in which the
cellul ose did not experience any reduction of the DP by hydrol ytic or

oxi dati ve deconposition. 10 A conbination of the nethod according to the
invention with known nethods is also feasible. Thus the known delignifying
process can be advant ageously conbined with the nmethod according to the
invention into an economcally interesting total process. Thus a

o, Y - oy 7



25 teaching of the 'invention becone famliar to the person skilled in the
art. The figures showin; Fig.1 - the chepgical fornula of a conplex
conmpound that can be used according to the invention for the extraction of
hem cel | ul oses fromthe bionmass as 30 well as their reaction of formation
and reacti Oﬂlgﬁééé’ﬂtﬂbé@cbﬁtaﬁm@% bloreasd, Partidularytimber, $¢é féfeired] trhé%tdrﬁéssvn
of a preferred enbodi nent of the net hod accordi ng to the invention;

Fig.3 - a diltgiteadusedinieferakly dualfinglyceamminited particuarli@round fermcel | uI ose
acetate after various stages of the washing/nmethod, and Fig.4 - a diagram
of the residual nickel contents in xylan after vari ous stages of 5 washi ng.
Fig.1 shows Actoediagnb stepf apofcthephethod ampording tothe ineertidrr acomplexf

hem cel | yl oses fromthe m cel | ul ose- cont ai nj n bi onas ccording to step
a) of thg '-!i@'ér"&ﬁf?fg-' qedl infpean ﬁ%ﬁ?%ﬁomt'h hatwigy M'CGH% Hhith a
coor di nati ofgdQs §8|'TB gfe‘i\%h%nhrl dd RBr{1BL et tﬁQ%rcﬂ’nFQé WASH at e

ni t rogen- contal ni ng gan erei e transition netal represents nickel.
Accordi ng tcadvlantamsphmmére:q@wmdmn aowpnunds(irem acbrranaltmnngetal gada i s

W th (cr ool SRenieteat v atats v ba8h o ainb 8 k- Crtaipinel e, ©
represents tdye ufs@H nPbHQ:ﬂlé?fy ﬂr@fér?éd ﬁér?srtle"_h ﬁi‘étéﬂ@%‘r@h‘rdk@t“db%béﬂ‘&a%}mum

("nitren"). One deals here’with a deep blue solution with gHvaIue of

appr ox. 183 tcebalt, pailesiwomsdésr ziae. r{%s ligangsi nﬁévqerga@bmltrogﬁmcoe ingstigands t h

di hydric al Kk I mat i on
of nitren C‘}qﬁ%héfr?‘rrggr F\uﬁ%@gglaﬂr&g?%@ a@gagﬁﬁ%r)ee h {g@% df%gm ﬁéﬁc{é{ exanpl e
of xylan. 2@iéhglene ttrhmrmrﬁrﬂoexduhgltmnangenmaumreht prefefred biytthe invention dshe

position to di ssol ve the p sacchar,i de pcentration of the nitren
required forcomplex 6@5@@&!@"RN&FHSK%@“@P%@VQ?@'”QS?QH 2] qaseribgd in the folawinge
sugar bui | digy Kk pl RO

nol ecul ar wel gr??kégf ?h%%@gcghgrF%%gﬁaﬂ?ﬁgﬂégggé%%{ef%t(g%ﬁ'gﬂé@ ) %lﬁrgne.
conplex15onpound in aqueous solution is advantageously in the range of

0 % 2 sh lified
D o ed ertiBs s TBHoR E e carmhie SRR Prdisious SouMaNas PRRratly in case
according tqngt é‘bf abisroRUO A thO10)n BartRY I 3phrsk. '15tor?%b?d¢éﬂghthlftth@

conpl ex corrpound Ni (tren)( z] ("nitren") in a | ut ed aqueous 1-4 %
sol uti on andalyg falisibelow Om Se yn@rgmonelqngeécancb@oscdubtg QONRIEXES gﬁthret is

filtered, Q h wat er.
Afterwards the gQMIBQ? Po(iﬂ‘b @fﬁ%ﬁﬁ%ﬁgh&f %%C&n@g!‘??d&zﬁ@@ﬂﬁ&% y after
drying, 20an almebustsb&mopre)@eeeemo toby exeigh) & markeddissohting af thencelllissebl ue
filtered &er IS reac ed wth a I|ttIe acid, due to which the pH

val ue changéEaYP BRABOEGH 1 W! aBS? Undasiiables this the henicel | ul oses
precipitate and can be separated in a sinple manner. By addi ng NaCH and
thus raising the pH value from10 to a pH value of 13 the extracting agent
i s regener atléw extractian dan bexcanrigddut in one loe severial siages, crareiede:mtrpirefedably
regul ation of the r Vi i on exgh Thus,
for "exampl e.h eRUT BRI ot e alie BUrRd bnd SR Biacl B AREERNT 0l o' be
avoi dedzswha:hng@@t elpproxaDPC tH OORC OpAticLiadly @opkdle 1BRCrt8@0° CrarmbMidst The
washing 10 Iyes, occurring during the purification of the pulp, can be
concent r at edariculagy etﬁéer@e@taepr%aor‘étte ARe@. Tbe dxeatian @fithe extragton e

chem cal s u o] ci ds
o 1on exchatgtet ST Fh BoBE, Barkctfady bl 5 Rif 1 THAUR K Sled]
gquantities tdseld dumngrthelerxtmntrah kaarprm‘emedrmbod)mermttsmmoxlﬁ 3Rask80,0n a

di Fig. | | ust r at t f t I th
cel Tui ose. adBriguAT speeto) B whia wihbaRe s6ammat s puertan REwer Jhups”
The | nv8pti RaiGAhe AAYRS Hihernlcelivsd-dAPtARNBbIGNGIL Fnlkey) A0 MO BGLEHSH ¥

reduce the residual contents of the transition netal the conpl ex
conpound us eslutitinuef the compilex pompdne (Ind.)nﬁundersmmd niner e vabis dwrgyg fheom

the pulp by an a te n W|th r exa The renai ni ng
contents of etxﬂgcﬁ? '?'te?fﬁbmf@ g%rrtnt?@ g?eﬁ?rt:om@aby further washing

with diluted acids, |like acetic acid. Thus, after expressing a filter cake
wth a solids contents of approx. 40 % by nass and a ni ckel contents of
0.37 g Ni/kg of wet pulp, the nickel contents can be 25 clearly reduced by
Soxhl et extraction with 1 %acetic acid to 0.029 g Ni/kg of the filter
cake. In addition, a counter-current wash can also be carried out to

i ncrease the effectiveness of the washing process. 30 The addi ng of

sui tabl e displacing ligands, |ike an anmonia solution or diluted sodium
hydr oxi de, to the wash may al so be consi dered, which rel ease the conpl ex
conpound and the polysaccharrde frontthe C)at conplex 10 A further

o e Y b1 D . o



10 The individual treatment stages with the respective residual nickel
contents beconme obvious fromFig.3. Fig.4g llustrates that also with regard
to the separated hem cellul oses there is the 15 possibility to reduce the
ni ckel contents to a desired | evel by an appropriate post treatnent.

Appr opri at el Jhe bomplexeddenicelliosesMpedsent i tiesslution Py wirtue stbleaegotidn ty
of, for exanple xylan, is required. Thus washing w th basic, displacing

| i gands gi v evith mee%@mpleps&mnwdeﬁf%ﬁepawm éﬂt@PfN@f@%Hys@P h)feomitiek el
renoval fro : : i r 9 j h with

t he sequencg?n{e%?rﬁfgﬁ%ég%%m#é@ %@?@%mwg siépﬂa{ﬁﬁfg%grhﬁﬁ%gta yl). As
anti ci pat ed,preferaplgdiy filtee presses. §b enabiethe purditationiofithexgkprespec bigmass, i on

wth nitren in exgess, is the st effective. There s also the possibilit
of the t BearTERIeAEYIING Tebbd niwm e cariGiies ke of Deseripleedr | y ’
advant ageouserhidefuldsss, the 'bﬁcgpyﬁ lﬁtéadldrbp(riét_aﬁl SUBEtkd t6 BRe A Sel¥rdt WRNRRY | ed

and separated fromthe strongly al kaline nitren solution. 25 The advanttages
associ at ed vitages.Hee washing i peaferablyncdroied outith water aptinsdreagueatisng t o
shous. 2 sur ptdlaor € BRiEeiatid, e 220t AbEl el iR erBh e WEBI o o
the stat e- ofmefek-Ikettrig@-ainiirsethy)dnife] ahd/Bf BfHandnamMETENAOH ¢hdmmoda 30 be
used as initial materials, making a sinple access to di ssol vi ng pul ps

possi bl d0py \WaaBingrgth Ae agesrPeeEPution &f antneniguthca seapeeiraliamof approx.
Ceads to a 1310 3reuE! BRBUR ahbres MRha i dved Mo S R BulVY D7FET PP
subj ect ed t cadvaneabeniusoMocichidve dpPebyn motie effetiive purificatidatof\tiee biomass

deconposition. | equently, a sufficiently selective 11 and effective
renmoval of tmed'ﬁé&%agﬁﬁm ad; hepuashing stemmay Sengardedwivhafsaindthe farm ofa
damagi ng th | ; i &8l S
RV i A S A AN A T
deconpodbt i mbtained thes oar ba difectylused gr furthenprobessed indhé woosentianal ent s of
above 96 % WMbr eov?r, 5 tt]e KRS essFlbitlity and consequently the reactivity
of the pulp MENIH (Y LHER'G é’ocﬁa&(? R Wi t h pul ps produced according to the
known nmethods. In this manner highly purified dissolving pul ps can be used
for special applications, for exanple as linter substitute or for

deri vat i ves,BYI\Eﬁ\A@ilﬁgetbﬁi%VdU@GO@g)QW&QI irpartieilghtajerprex. 810 gothneri sati on
and a cel | Ul aagicEAIbER cah b HreBbluedforfi i bepSiidd LORHof R e oGRblekase
nitrate, etc., TOr exanple. According to thée rnvention an i nprovenent of
t he ravv|2[)i nthﬁmibellduIb?é@rDumhtqotheaoweH?gobﬂwe:pl:jrviadnb thet OlaMeampliexesf formed |
particular interest fr t he point of view of econgm cs. 15 An essentia
hdvant age. ofoGREGHIHARI FEHINGE 18 RIAEPIAHE! B e CRUIoSeR ARHIBS ¢ he
si npl e _execLﬁrbei?itaﬁb@tﬁeemérﬁrc%nénoaés CaRPetiSNBRIRL {6 BkarBPR) fildateAOkhdd, the
extracting agent can be reused by, for exanple, ‘enploying steam

r econpr essi dvbseqdesthhpossibly ayashedi ance yseaveeml tiamesscononi cal nmanagenent in
the circulation is possible. By recovering the conplex conpound, its |oss
per 20 process cycle can be adjusted to | ess than approx. 2 % so that the

cost of 26he Suissttonbger ehthkinentionis alsothelbiombabe mistified by fitee ARithedand
according to the invention is feasible on an industrial scale. After the

separati on dbtaineddy sanasatingiedigmicslivineesdhpl isdbaradeaiised byipdewdesidyal 25
the extract el fERF the ABAHIIGHSBY THE nBfRLbiohREEILHEL! iHIAS Farbrt Ne
formof, for exanple, Xxylans or gal act omannans, can be | sol ated by

pr eci pi t at i qrefarablythagumrasidizl icoatents of pemjcativioses of lessriban apprdxu @ er
processed to a.fi nql rqguct and %S"zd comercially. The hem cel | ul oses

repr esent veﬂ%‘l‘ﬂl@”ﬁiﬂ%ﬁr BUEAPE'YF *t e nmet hod according to the invention and
are in gpeat demand, for exanple, in 30 pharmaceutics. It is a further
possibility to reduce, if necessary, the contents of the transition netals
i n the produldiis inenipndwtkenrsonceensalisadenieelileras okipinableby theyinethag

or b a1 1 A4PLIFEN fe (eSSt CRRTR, ' BPe oR iyl o
the nmethod demeesthrdorogusiihadll gresonteher Balated thetHendicbkulokew) e xpanet hods,

li ke for the separation of hem cel]lul oses fromtinber delignified b
Polymeric xylan is in particularly great demand by the pharmacéutical industry.



et hanol am ne extraction and can consequently be particularly

advant ageously coupled with that method. By virtue of this steps of the
met hod can be dispensed with since a direct further processing is possible.
10 Due to the high efficiency, the | ow energy requirenent and the

possi bi I'i ty Xflaf RFQ¥&T h8eaw ahARAEI foP Y Bicaluktion Bﬁxﬂ@ﬁ'@o}ﬁ}éu‘&ﬁlﬁ?@'{'ﬁ%t%@tﬁj,
an

the method according to the invention is very economn ca _
envi r onment RalysulphaiaiXylan pelysulphate hase diviesse activity spadtaum.hat ise

i nvention i | o i : i mt

t he teachi @%@@%@9@3@'“{‘ E)h eﬂ%ﬁ%ghg@ﬁtﬁsﬂg%BQW\flﬁgreg%ﬁp%agﬁ% ﬁed?glhgﬂél osure
aﬁpﬂdijn'g tcahdtikze siubs?(rjnbéEgrmaﬁFow@%mﬂwK mwmm§aIM@adhys?mttbiMt@ers;)n
skilled i_n the art. anmpl es: e a) nu r ignip_contents
stated i R tHeate&'@iso%e@em%oeamllewedwé-@Z@ga F’@R’Smaééise $ﬁcﬂaf9ri example,
according t ,kb(?,gg h I ' | he
titration m%sszﬁg!tﬁi e ((;){8"'(gﬁhéﬁcf%ﬁ{]%ﬁ’ggg;[Hué%o%}(ayr”ﬁ'ggdggﬁg;aegdso fuaitl on (3.161
g/ L). The guwamtenty, againtt arthrosis, as pomameisimylenh@angakiixS; ardi-tsioiautr) end in
consuned for, the hydration of . of, pul p cor.respon to.the K nunber. The
[ gni - cont dHIEST PR CERS wilh 4 SeaREhE SBIFARTCE DedRERBCIARALE! by

mul ti plyi ng @id. lrA/AR-SEE5aRPEBrdzynd® TEPEMOSEIIPORIisthatdve®, iTHdhofGuiR®] ps Paper
pul ps of various nmanufacturers haye been selected for the experinents as
initial 19ubsQ/éR&'@3.HENé{Eﬁ%;,fE|@W0W amdretharsy. Therefareribhecaimes phyigus thadbe of
timber) 1 I Qi S - ] [ ss. The
correspondi %‘g&@‘ﬁgﬁl@élsgs?ég?g&zﬁ Qg?&@rggfaggé@w%a@l%ggp%m@ 3 ?g?géf%ﬁl

Char act er i sdhiepestddr Indestrial applicatiohps K nunmber ash %8i Oz %0OCM %W/i scosity

nm./ R 10 %Miteness* % | SOSpruce

sul phitel. 580. 24<0. 010. 2479586. 1587. 5ECFEucal ypt 0. 96<0. 01<0. 010. 0790494. 848

205" Dot erTueTiasH 5P tohasl A RE oMb ERbRLITT RSB Y
of el endbt arthe césidualneoriterits of 2he transition metals, like nickel, for example, that by

virtue of the complex compound passes into the precipitated biomass, modified

by the method, and the hemicelluloses. If the contents in the products of the

method of the transition metal is too high for a desirable further processing, it is

possible to reduce this by washing and/or treatment steps to a desirable level. In

20 some cases it may be an advantage if the biomass, modified by the method and
obtainable by the method according to the invention, has a contents of the
transition metal in question below approx. 100 ppm, particularly below approx. 10

ppm, what can be achieved, for example, by appropriate washing.

25 The economic consideration of the method according to the invention leads
altogether to very positive results. The economy stems from the fact that the
hemicelluloses, present complexed in the solution, can be separated without
great expense from the biomass by simple steps of the method. From the point of
economics it is a particular advantage when the separated hemicelluloses

30 precipitate particularly in the form of xylans and mannans and thus represent a
valuable by-product. Therefore the method proves to be particularly effective for
paper pulps with a high proportion of xylan, like eucalypt pulp (Cellbi of Bacell),
for example.



Rel ative carbohydrate conposition of the initial pulps

3 ucoseMannoseXyl oseResi dueSpruce sul phit e85. 746. 967. 720ECFEucal ypt

sul phat e80. 57018. 650ECF The val ues are average val ues of three individual
determ nations. Table 3 Metal contents of the initial pulps
CaMgMhFECumAgmsSiuirthee iriplaveric?® 88 fsle S5ibrtids @herdamcadprbpriately rely on

sul phat €129740. 34. 80. 6Eucal ypt sul phat €136490. 34, 91. lafter washed b

wat er Eucal ypeckininlogias clikessteamuregomprassior or diapheaprp spRaeation; (@rrthedeqongsy t he
sel ected pul r i de ' f I VP, ' vari ous
a-cel l ul ose d(?c%"r(\)f1 gg{@%%ﬁtgg&W%%g‘lp@@%ng\nL{S%a\agrt?éé)gémgéﬁb%@%tgﬁbs of the
14 hemi cel | Wxtraeting agenancan be rd@sed amhanacofomical nignagEmeeret withea
furthernpre, .dependi.ng fr, e nmet hod, of manufacture, partly cansiderable
G 11 or enBes CGHATRAE BPpY B, Qe ey Stat e DRt eREc Ml Matenals HELSost
residual |i gy 8PekaRbe. ThenHEtRleads kPh higtfgidu dlssdivinguIpNn aihiththe
hem cel | ul oses. Various paths can be followed Tor the production of

di ssol vi ng pellplosesil pahexpgriense anyorductiaetthedd byHwydeolytie oc oxidative

di si nt egr at idon of he[m celluloses with acids and bases as well as an

oxi dative ordSQHIRSS l%"decorrposi tion of the 5 hemcelluloses. In the
follow ng sonme possibilities are descri bed based on conparative exanpl es.
Conpar ative exanple 1: Hydrolytic disintegration 10 For the hydrolysis

wi t hout 18ci o eombinationofibeimethed agecerdingio thedrvesiionwith kaewndaetbatls éia  140C

=3.6 - 3.7 1 j ; P ] |
th exanpl o, AR easle ThICHETERl dShRingtosde b A bR ALY, Pl P o
rﬁduc_ed g_n tdainsbine@a&ﬁhd?efm@ﬁhndmmggvdir;@fo %get?igv?dﬂ?;gﬂo me_l?cdacb_tll_ﬁnmtallqosi ty, 15
that 1Is I rec roporti ona , o .0 . e ] Jy1.son
Wi th the anatGEsaroEereaass: Shupaisosleliaciisohghyield RS cea be T gBed
cont ent s s Arbestayade’y, HBEAR SERIS! DY Vil SANGREA biFndle BRERRPIGILABLOT

the hemi cel | ul oses ahd "a”signi fTcant deconposition o ose takes
pl ace. $bch by theanetinedtaasbrging o thepieyentinreas arsecoodditage By dernbiningthe s

therefore extrenely di sadvant ageous. 20 Conpar.ative, exanpl.e 2:

D1 51 nt oqr at 87 TTRHERS SERECRD HE e Bres 7Fe B BRI S CORPtE 50%S Wdr o ysi s
of hemi cel | Wupisieatier 6r 88/ind 64n BEtdisianzediviith. Furtlea®ibfd, thé MeankllpBplbyedt ed
acetic acid (1 %9. The treatnment |asted 20-120 mi nutes at tenperatures of
40- 140C. The? QWQ@QG@J‘IOGB%@QQFG"Q{BE h%@'@ﬁ'bd@@%‘éﬁ"é@?iQV‘éz‘FtWeF'b'ﬁg'ﬂe%!&:tﬂaéli ng
to this met hodddl odiGhRERULARed BAS lowdr EAABES dEEAHELERBNGE abRBvable
viscosity is already noted, al can be "explarned w consi derabl e
deconpo@0t i dy edmbihingctblel tuwloanetholisi s deconposition of the cellul ose takes
pl ace 30 partly with a deterioration of the whiteness. The results are
illustrated in Table 4. 15 Table 4 Disintegration of eucalypt sulphate
paper pul p urHiefecAficdl feath 'éd&%nq&@mmnéﬁmis forthBR s f1c if the

m./ R18Whi t enessUnt r eat ed- - 9209591. 71 % acetic aci d1402098. 643092. 588. 61 %
acetic aci dfalbeiog beeedof tsettached fgwescwhile thelingeotorn E3UR0inUES! ahaci al
vine ar 80409, 9 98750% 43RG RaRler o RAREF AtHRmdHts SR 8sdogd SRaBar i son

exanpl e 3:
25 teaching of the invention become familiar to the person skilled in the art. The

figures show in:

Fig.1 - the chemical formula of a complex compound that can be used according
to the invention for the extraction of hemicelluloses from the biomass as

30 well as their reaction of formation and reaction according to the invention;

Fig.2 - a schematic illustration of a preferred embodiment of the method

according to the invention;



Al kal i ne extraction with steam and acid treatnment Although by a downstream
connected extraction of the pulps, treateg with steam 10 or acid, sonewhat
hi gher a-cellul ose contents of approx. above 90 % are achi eved, but even
with this treatnent the renoval of hemi cellul oses is not adequately

sel ective OIFiggem drRigparatc? the rédigudltcked tonteyitin thBuibpcelRgcseratetatexanpl e
2: 15 Single-stage extraction of eucal ypt pulp The suitability of the

net hod accor di ng @@er Yariqus\adageoal therwashirgimeathedRiiht i on of hemi cel | ul oses
fromraw pul p was investigated in the exanple of the extraction from

eucal ypt pulp, using nitren. The extraction is carried out wth a 3 %
nitren 20 sdigidi-andiaigramohthe ngsid wdl inicked eentents inoysampefteodriafs stages ofihe
results ﬁre shown in Table 5. Table 5 Single-stage extraction of eucal ypt
pulp with a 3 % nW@fBiR9sol ution at room 25 tenperature Period of

treat menta-cel | ul ose contentsnil 80.5730 m n92. 1116 h92.80 The results shown
in Table 5 clearly show, that by extracting with nitren an efficient

separ at i on dfig.flrehowesnar ekamplsseisa cemalen eorapowird fas the edtraction af pul p with

16 a high a-cel.lul ose content. 1t. been further shown, that .in, the case
of the sucalfRrcHes A aRs rerrdiiosetnialiid Bloriakr Brodbap e aLel:
30 m n does th@mdthbdacasidimficatheageeionh In this tasd BRe @aals With Bl dreinbBeS
mveshggt ed (30 mn and 16 hours) practically no difference can bhe

obser vedObetopiipunddremeiransiter metalandea Polysentalo adragamcenaining tigancht
extracti on Rfﬁérg@%ﬂ%sﬁﬁinﬁgtag*Pé&iegggtsﬁggigél ﬂé@ormntg%rfhﬁggg(aﬁﬁlgrthé ange of

u

t he net hod. owever, e 'no when usrng p es of pulp (or
roughly co?ﬁdlydeenbl & tpLﬂitpc)gexppomlniniﬁg tigarid rsddﬁq%aminoettw)amwe _hog iaobtaaiirﬁegf m
wetting and swelljng o u sg that_the extracti.on.perjods.exten
ecor ' ngly by rgasting pakel(uBiin vito & Skemt 6h SIS THEP Ak ratc 5
deconposi ti Rniek RELATRAS eMtsandkdBidtionUMR(rgp after the nitren

‘ .
extraction lim't viscositi e’sJ ﬁiqgﬁer than those in t(He untreated pul p could
be neasdbed.aninpethyt)aming)¢Okh) (aiitnen!’) fOne dests haretwith axieeadiluesobition véth

hem cel | ul oses,. ampl e 3. Single; Aand two: stage extr.acti of.,eucal ypt
pul p For pu%@é’gﬁfﬁnggcwgﬁ L%ﬂ) %i"nﬂé%ﬁ?TPIﬁ’l‘ fg ?Iﬁ%la@Y%&ISg@r@?%ayni tren
extraction oAtpléxss Wwithdehyaircl=Acbrié, Niketdugar WRDhalsS foreiansie. TReebniplsx same
conditions as in Example 2. The results are shown in Table 6.
formation of nitren with hemicelluloses is illustrated in reaction (2) in the example
of xylan.
20
Due to the complex-forming properties the nitren is in the position to dissolve the
polysaccharides. The concentration of the nitren required for this depends from
the structure, i.e., inter alia, from the sugar building blocks, the coupling, the
length of the chain and the molecular weight of the polysaccharides. The
25  concentration of the complex compound in aqueous solution is advantageously in

the range of approx. 0.1 to 10 % by weight.

Fig.2 shows a simplified diagram of a preferred embodiment of the method
according to the invention. In this case according to step a) the pulp to be

30 extracted is reacted with the complex compound [Ni(tren)(OH)z] ("nitren") in a
diluted aqueous 1-4 % solution and intensively mixed for some time. According to
step b) it is filtered, washed with a 0.4 % sodium hydroxide and afterwards with
water. Afterwards the extracted pulp, modified by the method and possibly after

drying, can be further processed, for example, by derivatisation. The blue filtered



Table 6 Limt viscosities of eucalypt pulp with and wi thout nitren
treatment 25 Eucal t ulViscosit Cuen * mgU ntreated840Sin le-sta a nitren
extracti on905Two-stage nitren extracti on ~970 *Cuen (see DI N 54270) The
above viscosity values show that no cellul ose deconposition takes place at
30 any of t heattertis eedotedavithExkittiplaeidd duévo-victy theepiinabie omardesefinoral Yto pul p
and spruce SH| hitegu# .17 For the purposes of co rison in addition to
eucal ypt pup SBV&'HEJ 8 ‘E‘Fﬁ%m'ﬁeﬁlﬁ% Riecipitate pag canmeserarates in a

t wo- st age e t ] XY i I} ' fa: 10.
The resul tségﬁ@gs %)'\ﬁ/\hnély: EQ@bdﬁweg yBUgf %g%?@j#%g ?ﬁ%g'&' Vﬂ?ﬁ@fﬂ‘?ﬁ? ?ipqlﬁor
rati o 1:10) vaiuehof3 Ithei extectisg lagentis regepdrated amiNcandfe retumadtintorthet a

esd ucongyI oseMannoseEucal ypt sul hat eUntreat ed80.5718. 650Eucal ypt sul

hat €0294° 815"®%b. 12Eucal ypt “sul hat €25296. 133. 760. 11S ruce sul

hi t eUnt r eat ed85. 747. 726. 96Spruce sul phite ~25 ~2 ~95. 04 ~0.46~ 4.50 The
results with the spruce sulphite pulp show that nitren | eaches preferably

10 xyl an frdfietdescibpdregulatien offine pimaylise Hecarried eut wial an eHexohenger.
al most q“a”%bgtonIEBiXEr@ﬁe?%é"cbﬁéé?rﬂaéet@%a’@ftééﬁs%Ergeﬁgxt?a?ét%' cﬂﬂﬁulﬂx%&g el Ng the

pH val ue. The prec ti'on” comen was “conpl et pH 4.
Accor di ng t avbidedcwhbbbyuld anpaitiad properties dhihet@draclibn eigent. MHeewat king

extraction an al nost, pure, éaggrox_._ 9<, ~ 9% xyl an s obtained. After the
t wo- st affé e%saemmn KeINpPdbe pufitieation Qfihairkdp. [Gapma pRNGaRtraied VIRt ox. 85
xylan and aBPﬁB&‘rat&r%r%’ @_u%ga% tljlé cﬁﬁt‘ﬁﬁlsl' kh!% th& cﬂ@ﬁﬁé’alf a4 it BMis XY¥sioh of |

IS Tree of the othe b

obtai ned in this manner rw se usua rown colouring in
t he pol yner the inventior? @reEsadipirehygiroddkeaacids of ion exaangasaewhitentheysdaragisedst age

ot o BBy W TR o B b8 B e e SR "
il lustratedmdihggdail. Nitren was used as conpl ex conpound.
15
Based on a diagram Fig.3 illustrates the residual nickel contents of the pulp or the
cellulose acetate in accordance with the various washing/treatment steps. The
invention has shown that it could be an advantage to appropriately reduce the
residual contents of the transition metal from the complex compound used. Thus
20 itis possible to remove the nitren residues from the pulp by an appropriate
washing with, for example, water. The remaining contents of the transition metal
can be markedly reduced by further washing with diluted acids, like acetic acid.
Thus, after expressing a filter cake with a solids contents of approx. 40 % by
mass and a nickel contents of 0.37 g Ni/kg of wet pulp, the nickel contents can be
25 clearly reduced by Soxhlet extraction with 1 % acetic acid to 0.029 g Ni/kg of the

filter cake.

In addition, a counter-current wash can also be carried out to increase the
effectiveness of the washing process.

30
The adding of suitable displacing ligands, like an ammonia solution or diluted
sodium hydroxide, to the wash may also be considered, which release the
complex compound and the polysaccharide from the Olat complex.



18 After the extraction it was expressed and washed twice with water and
once with 0.5 %acetic acid. Extraction (g ngle-stage) Pul

CoGr ossMoi st urea- cel | ul oseHeni cel | ul oses X 1an87 g~ 6.95 %5.2 g15.0 Nitren
solutionSolution, total Nitren, measuredl Vi, nmeasured_8692.7 3 %. 69
/L23.75.8 T ﬂlrthéalpbsslbuwptb loivet tie bbihteats Mth%far@lt% Metals iShyBcarmying toek
cake CtTareN, neasuredN, total 174.49.68 /kl.6718. 00 9%28. 80 tract

E1Tar eLossNian exchangetithe selvantss Fopesample, aumilp e, 0. 39 Nikegy fier cake

D1 1 er ence=c ofh2erch Morsondh &iotle Kheodthabn AR BboM aiBeshl St

fibrous mat sapahlfrbatum wzﬁamllmsb dsetgteNThsaellliese @cetate @bf&inéll hiadsss Li  uor

Filter cgke Cth\a 000t 16£ 823:13 Filter cake CZTareNi, neasuredN ,
t ot al 15524 193dpR '8"761590@ S 05BN 43 PRMed naterial W-TarelLossNi ,
measuredNi , total 837.67.30.51 /L0.4383.7%. 7%.40% Difference = - 0.52 g Ni

= - 8.6 %of the total amount of Ni used 19 2nd washi nP (HZOE) Tot al
armount used Teobe uspdReA filterdewsthesontertsof the Yapsitiphmeete! has ta bapreéfecably he

cake. Covat orBusceh g Eopmermisiah BEatiEll. e sedpiduy BreSBbtifg the ©

total 147. 92.c490l08€ beetatéOpassility bbtairﬁlﬂg diskiuahcoMBhed efiess Mhan mMppaur edNi |
total 741, 94. 70. 32 /LO. 2482. 999. 5%!1. 15% 3rd washing (0.5 % acetic acid)

Tot al aﬂr@unt used corresponds to 95 8 % of the expressedfibrous nat eri aI

bt of sam | at hamctafefimeapus WK B Febirtuseifha dkel chfinty
C4TareN , mbesomzddbviotoframlBig.30. 37 / k51 ml6.2 9%9.80 Filtrated materi al

WBTar eLossNi, neasuredNi, total 704.85.50.48 /L0.3483.1 %9.7 9%. 90
Difference = + 0.04 g N =+ 0.6 %of the nmass of N used The total |oss of

ni ckel is 2 F?g %lllustl%QeéDﬁ{aQ%‘lsd?\ivﬁh M@gard t6 thekBpskated ﬁéﬁﬁdé!ﬁjﬁ)s%'fhél@ isWhoses

from hem cel | 'ul ose-contai ni ng bi omass, characterised by the follow ng
steps: 85a) pessibility taoredscetthe nickel eentenisdossdesitad kenel by an appropriate post-

e el TR bGP o B O SR T
of, for example xylan, is required. Thus washing with basic, displacing ligands
give a clearly positive effect. The efficiency of the nickel removal from, for
example, xylan, increases for a 1 % solution each with the sequence: ethanol

20 amine < NaOH < ammonia < tris-(2-aminoethyl). As anticipated, the post-
treatment of a nickel-containing xylan precipitation with nitren in excess is the
most effective. There is also the possibility of the treatment with a 1 % ammonia
solution, what is particularly advantageous since due to its volatility the ammonia
can easily be expelled and separated from the strongly alkaline nitren solution.

25
The advantages associated with the invention are manifold: Thus the method
according to the invention with regard to the quantitative and qualitative
conditions shows a surprising flexibility when compared with the method
according to the state-of-the-art outlined in the introduction. Numerous pulps can

30 be used as initial materials, making a simple access to dissolving pulps possible
by removing the hemicelluloses. One can commence with cost-effective raw
materials, like paper pulp, for example. The paper pulp leads to a high-grade
dissolving pulp, in which the cellulose was not subjected to a reduction of the DP

by hydrolytic or oxidative decomposition. Consequently, a sufficiently selective



b) separation of the conpl exed hem cel |l ul oses fromthe biomass. 10 2. A
met hod according to claim1, characteris in that raw pulp is used as
hem cel | ul ose-cont ai ni ng bi omass. 3. A nethod according to claim 2,
characterised in that a raw pulp is used that has been obtai ned by

del i gni f i catdrerefdctive gamorhl of thethepsibéiRilpsen s pus3itis n a Bimple Maneéhaiihout
according to at least one of claims 1 to 3, characterised in that the

bi omass is idRMYNG dee P‘rPeéJUMSﬁeTDU%Sﬁﬁ?hB@IEthPﬂPﬂl Freellulase GONeRiSAPPI®%r m
5. A nethod 831‘392 cgbrlfbhlhﬁbrﬁ{/e& %ﬁ’io gor:\%ﬁeoﬁﬁgﬁpb r?:%c!ﬁllo@é 'Hécamr?osmon)

characteri sed n step ound a coor
conpound fr dmbecomens dtssolvmgepalb vat’rdaax cellultese edritents gfabodertiGale Moreover,

t / ing. i d d, 6. A t hod
ccor i g e PAPRReAD Rk 3N OB AU NE RIS PUByB TCERRRY iy 25
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e ext 1 act witis SERprRafer Treteht MR Hieie Ht G BBTOr SEBRBIICHE. Lo 90G, 10
particularly approx. 10C to 80C. 12. A nmethod according to claim 11,
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20 process cycle can be adjusted to less than approx. 2 %, so that the cost of the
chemicals remain low. Due to this the use of the method according to the

invention is feasible on an industrial scale.

After the separation of the solution containing the complexed hemicelluloses from
25 the extracted biomass, modified by the method, the hemicelluloses in the form of,
for example, xylans or galactomannans, can be isolated by precipitation almost
quantitatively in polymeric form and thus further processed to a final product and
used commercially. The hemicelluloses represent valuable by-products of the
method according to the invention and are in great demand, for example, in

30 pharmaceutics.

It is a further possibility to reduce, if necessary, the contents of the transition

metals in the products obtainable by the method to a desirable level by
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Paper pulps of various manufacturers have been selected for the experiments as

initial substances. They differ with regard to the raw materials (types of timber)
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Spruce sulphite 85.74 6.96 7.72 0
ECF
Eucalypt sulphate 80.57 0 18.65 0
ECF
The values are average values of three individual determinations.
Table 3
Metal contents of the initial pulps
Ca | Mg | Mn | FE | Cu
ppm | ppm | ppm | ppm | ppm
Spruce sulphite 98 | 352 | 1.0 | 346 | 0.6
ECF
Eucalypt sulphate 129 | 74 | 0.3 | 48 | 0.6
Eucalypt sulphate 136 | 49 | 0.3 | 49 | 1.1
(after washed by water)
Eucalypt sulphate 143 | 26 | 04 (169 | 44
(after washed by water, ruffled)

Thus the selected pulps represent a wide selection of paper pulp types with
various a-cellulose contents (approx. 80 to 89 %) with various compositions of the
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Hydrolytic disintegration

10
For the hydrolysis without acidic or basic additives a steam treatment was carried
out at 140°C (p=3.6 - 3.7 bar) with treatment times of 20-80 minutes on eucalypt
pulp as an example. The R18 value (18 % sodium hydroxide; see DIN 54355)
was reduced on this occasion from approx. 95 % to 91.5 %, and the viscosity,

15  thatis directly proportional to DP, from 920 to 370 mL/g. The comparison with the
analyses of the initial pulp with approx. 80 % a-cellulose contents shows that
under these conditions no selective decomposition of the hemicelluloses and a
significant decomposition of the cellulose takes place. Such a treatment of pulp
types under the conditions described is therefore extremely disadvantageous.

20
Comparative example 2:

Disintegration under acidic conditions

The experiments of acidic hydrolysis of hemicellulose were carried out both with
25 glacial vinegar and diluted acetic acid (1 %). The treatment lasted 20-120 minutes
at temperatures of 40-140°C. The hemicelluloses did not decompose selectively
enough according to this method of disintegration either. A clearer reduction of
the viscosity is already noted, that can be explained with a considerable
decomposition of the cellulose. This decomposition of the cellulose takes place
30 partly with a deterioration of the whiteness. The results are illustrated in Table 4.
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Untreated - 920 | 95 91.7
1 % aceticacid | 140 20 | 98.6 | 430 | 92.5 88.6
1 % acetic acid | 140 40 [ 94.3 | 340 [ 91.3 86.9
1 % aceticacid | 140 80 |95.9| 280 |90.0 85.1
Glacial vinegar 80 40 [99.9] 875 [ 934 91.8
Glacial vinegar | 140 40 ] 93.7 | 260 | 85.3 86.7

Comparison example 3:

Alkaline extraction with steam and acid treatment

Although by a downstream connected extraction of the pulps, treated with steam
10  or acid, somewhat higher a-cellulose contents of approx. above 90 % are

achieved, but even with this treatment the removal of hemicelluloses is not

adequately selective or even complete in the case of any of the pulp specimen.

Example 2:
15  Single-stage extraction of eucalypt pulp

The suitability of the method according to the invention for a gentle separation of
hemicelluloses from raw pulp was investigated in the example of the extraction
from eucalypt pulp, using nitren. The extraction is carried out with a 3 % nitren

20 solution at room temperature over various periods of time. The results are shown

in Table 5.
Table 6
Single-stage extraction of eucalypt pulp with a 3 % nitren solution at room
25 temperature
Period of treatment | a-cellulose contents %

nil 80.57

30 min 92.11

16 h 92.80

The results shown in Table 5 clearly show, that by extracting with nitren an

efficient separation of the hemicelluloses is achieved while producing a pulp with
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10
Under the conditions mentioned no cellulose decomposition could be measured.
In a direct comparison after the nitren extraction limit viscosities higher than those
in the untreated pulp could be measured. This could be explained foremost by the
extraction of the hemicelluloses.

15

Example 3:
Single- and two-stage extraction of eucalypt pulp

For purposes of comparison, in addition to the single-stage nitren extraction a
20 two-stage nitren extraction was also carried under the same conditions as in

Example 2. The results are shown in Table 6.

Table 6
Limit viscosities of eucalypt pulp with and without nitren treatment
25

Eucalypt pulp Viscosity (Cuen)* mL/g
Untreated 840
Single-stage nitren extraction 905
Two-stage nitren extraction 970

*Cuen (see DIN 54270)

The above viscosity values show that no cellulose decomposition takes place at

30 any of the extractions.

Example 4:
Two-stage extraction of eucalypt pulp and spruce sulphite pulp
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Table 7
Two-stage extraction (liquor ratio 1:10) with 3 % nitren solution

No. of
extraction
stages

Mannose
%

Glucose
%

Pulp Temp.

°C

Xylose
%

Eucalypt Untreated 80.57 18.65 0

sulphate

Eucalypt 2 94.81 5.07 0.12

sulphate

Eucalypt 25 2 96.13 3.76 0.11

sulphate

Spruce sulphite Untreated 85.74 7.72 6.96

2 95.04 0.46 4.50

Spruce sulphite 25 |

The results with the spruce sulphite pulp show that nitren leaches preferably
xylan from the paper pulps.

The thus dissolved hemicelluloses were almost quantitatively precipitated from
the nitren solution by lowering the pH value. The precipitation commenced at pH
10 and was complete at pH 4. According to the carbohydrate analysis in the case
of single-stage extraction an almost pure (approx. 99 %) xylan was obtained.
After the two-stage extraction the precipitation obtains from the extract approx. 85
% xylan and approx. 15 % glucose. It needs to be noted, that the xylan obtained
in this manner is free of the otherwise usual brown colouring in the polymeric

form.

Example 5:
Balance of nickel based on a single-stage extraction of pulp with subsequent

washing steps.

In the following based on a tabulated summary a version of the method according

to the invention is illustrated in detail. Nitren was used as complex compound.
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Extract E 1
Tare Loss | Ni, measured | Ni, total
7619 | 226¢g 4.95 g/L 3.88 ¢
79.60 % | 2.40 % 66.90 %

Difference= - 0.25 g Ni = - 0.43 % of the total amount of Ni used

1% washing (H20)

Total amount used corresponds to 96 9 % of the expressed fibrous

material from extract =162 g Ni
(sample taking=0 05 g Ni loss)

Liquor Filter cake C4 Water
1000.1 g 167.1¢ 833 g
Filter cake C,
Tare Ni, measured | Ni, total
155.2 g 4.34 g/kg 0.67 g
(15.5 %) 11.60 %
Filtrated material W4
Tare Loss | Ni, measured | Ni, total
8376g | 7.3¢g 0.51 g/L 0439
(83.7 %) | (0.7 %) 7.40 %

Difference = - 0.52 g Ni = - 8.6 % of the total amount of Ni used
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"10%B& ()-. "10%B& (). Veighrof Sample1 09 &Fiter caker@a 109%ater) . " 1096& () - .
"1098$& ()-. "109%& ()4. "109884.6)g. % KOY "! $4SBAY 1098 71459 '110%& ()-.
"1098& ()-. /KOY' "0"10%8& ()-. "10%8& ()-. $& 167803A" 10%& ()-.
/KOY' ""1098& ()-. "1098& ()- Filter cake C;

Tare Ni, measured | Ni, total
147.9g 2.49¢ 0379
(16.6 %) 6.40 %

Filtrated material W
Tare Loss | Ni, measured | Ni, total
74199 | 479 0.32 g/L 0.24 g
(82.9 %) | (0.5 %) 4.15 %

3" washing (0.5 % acetic acid)

Total amount used corresponds to 95 8 % of the expressed
fibrous matenial from the 2" wash = 0.35 g Ni
{sample taking = 0.02 g Ni loss) (89.5 % of pulp Cy)

Weight of sample | Filter cake C; | 0.5 % acetic acid
847.7 g 141.7¢g 706 g

Filter cake C4

Tare Ni, measured | Ni, total
1374 g 0.37 g/kg 51 mg
(16.2 %) 0.80 %

Filtrated material W3
Tare Loss | Ni, measured | Ni, total
7048g | 55¢g 0.48 g/L 0.34 ¢
(83.1 %) | (0.7 % 5.90 %

Difference = + 0.04 g Ni = + 0.6 % of the mass of Ni used

The total loss of nickel is 2.2 %.
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by treating it with a complex compound in aqueous solution thus forming a
soluble complex of the hemicelluloses, and

b) separation of the complexed hemicelluloses from the biomass.

10 2. A method according to claim 1, characterised in that raw pulp is used as

hemicellulose-containing biomass.

3. A method according to claim 2, characterised in that a raw pulp is used that
has been obtained by delignification of lignocellulose-containing biomass.
15
4. A method according to at least one of claims 1 to 3, characterised in that the
biomass is introduced in a finely comminuted, particularly ground, form.

5. A method according to at least one of the preceding claims, characterised in
20 that in step a) as complex compound a coordination compound from a
transition metal and a unidentate or polydentate nitrogen-containing and/or

oxygen-containing ligands are used,

6. A method according to claim 5, characterised in that nickel, copper, cadmium,
25 cobalt, palladium and/or zinc is used as transition metal.

7. A method according to claims 5 or 6, characterised in that a polydentate
nitrogen-containing ligand is used.

30 8. Amethod according to claim 6, characterised in that the polydentate ligand is
selected from the group comprising tris(2-aminoethyl)amine, ethylene diamine
and/or diethylene triamine.
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1 13. A method according to at least one of the preceding claims, characterised in

that the extraction is carried out for approx. 5 min to 16 hours, particularly
approx. 15 min to 2 hours.

14. A method according to at least one of the preceding claims, characterised in
20 that during the extraction a liquor ratio in the range of approx. 1:3 to 1:30, in
particular approx. 1:5 to 1:20 is selected.

15. A method according to at least one of the preceding claims, characterised in
that extraction is carried out at a pH value of approx. 10 to 14, in particular
25 approx. 13 to 14.

16. A method according to at least one of the preceding claims, characterised in
that the complexed hemicelluloses are separated in step b) from the
remaining biomass by filter presses.

30

17. A method according to at least one of the preceding claims, characterised in

that the biomass, modified by the method, is subjected to one or several

washing stages.
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23. Hemicelluloses obtainable according to a method at least according to one of
claims 1 to 22.

25 24. A modified biomass with residual content of hemicelluloses of less than

approx. 8 %, in particular less than approx. 4 %, obtainable according to a

method according to one of the claims 1 to 22.
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