;e3e’  d"RN#&6O' T' gt Method for separating hem cellul os r bi omass
cont,ai ni ng hem cel | ul oses and bi omass and hem cel | ul oses 3’9‘%!‘,@@@”&%}& d
met hod The invention concerns a method to separate hem cel'

hem cel | ul ose5 cont ai ni ng bi onass as well as bi omass and hem ¢ebbul ose

bt ai ned by thi thod. In th f i St i:
get \%gﬁ pa%er Lfﬁ)ﬂg?hqq?g?f $$P%f@g‘in%ﬂi%"fcoelﬁﬁé£%ﬁbqﬁgon€®r@é\$ g?gzﬁlégﬁul ose
may contain hemicelilRscant bidnaSs Undnemideiiloses aptaitedhy sald mathed! p

wi th an a-cellul ose conponent of above 90 % the hem cellul ose conponent of
whi ch shoul d not exceed a few percents. It is known that the dissolving

pulp is one _of the nost inportant, cost factqrs | 0 tdon. }
cel | ul ose acldteainyention ?@?CERBWaa{Hﬁth@B%rseﬁﬁéﬁgaeﬁgé@g?g%ﬁ gé@ t'b%g%gylg **The
hi ghest de ~ Ih8s BiohssdsvAmonerticsliufsseveinginad bynthis al
substancg T?&ﬁgar'ﬁ{nﬁe@%@%gg&%%% of these cellul ose products. Thus the

a-cel l ul ose methioeint, particularly if a subsequent acetylation is intended,
shoul d, as a rule, be above 96 % These hi gh-grade types of dissolving pulp
are marketed only by a few suppliers with less than 2 % of market share of
the worldw qg ulcsRPALANIbOES oré dfetihgliRRebbRAUSEN paper papcihadire addition o

pul ps fromtinbéer or a conparable biofmass in addition to the remgval of the
lignin an ashbanaiasopgsidnt ef sepliumiseanayonian hemicaiuiaseddeta 25 fect¥isary,

i tinb i it t i i th i 0
cel ol 0dB. higherarana distadap Pt i AehBar RS s PBAROLANE & %the,,
numer ous ”Etﬁlé%ﬂ%epﬁ%ﬁe RERLARYELPRARN HoUldBoCHRITeeR fete pargess. tit isrkranah
renpval of hem celluloses from hem cel |l ul ose cont ai ni nfg bi onmasses.

cl assi c net hihat ther disbelvingrmitplis one pkffiecappimpastant sogtfactars iy fiepipdugtion

disintegratin rocess. In this conj [ t r Lal n be
subj ect ed t@fg‘:eﬁ'y Iaﬁqt%tedf”%‘?rﬁpggqrﬁj&@# g&h'g%rd%e@#pﬁfgg%ra%%i -r];géi t into
contact 30 vigRoSURARARA BEb laBaRTLAheldssalviNy puRs senving dbénitaicnjstanicel on
of the hem cellul oses achieved on this occasion is, howe ek, not ,sel ective,
wher eby 1% si fpnittie prodtuction ofithese sadlblase RrRduetst Thrsihe Pt%éli se4enten) ace.

2 - Afurther possibiJity is t ' ol bty e
decompos t1 oFPBRIEHY o e B asebidoN s TPags, SO et pRaL bR 2S
this di sintegy ateas HigH-BRsteiybBeof dissolvirey pdpaareanarketed brly\Viysz ity is
noticed, that can be explained wth a con%i derg@\l e dﬁ(gorrposi tion of.O%he

cel | ul ose. Tsuppliges vithdess tham e eheaskel shalk g5Re YREAWITE P preqygdion.
together with a deterioration of the whiteness. An inprovenment can be

achi eved by a downstream connected extraction of the pretreated, with steam

or aci d,o@ul pomiHeprablaliormer sest diss@yingi pulpefrofn timbsr spawamnaraplgHiemass
a-cellul ose contents can be achi eveq. But evzn Wi t h t.hls ost-i%%ﬂl,{gent t he
removal of t incadditior & thel reseaval o ths g AP @SJAT By POSPRIS peRArafien PX

Surpri sing, Bgﬁﬁcet%ﬁlots@! ig n%lc@§s°‘% - dheé ke & hrYniRIednateribh@ith the basic

hem cel | ul oses "W acl ds and ses turns out to be conpletely useless. The
cause of t hi sompoperswiadaiiyioskatgrimanddrenyicelWopper pul ps the :
hem cel | ul oses precipitate partly again on the cellulose fibres. In this
formthe hem cellul oses are.obviously nore difficult to disintegrate

hydr ol ytggal Wby idtHe'Qa-bidiheadrt hamieraiermsthods hateebeeri Bevelbped farthe
known possibility t© separate hemicel |l ul oses from hem_cel bul osqc&nt ai ni ng

bi omass i s byhemiast decempoditiooandsentpvehef hemicelbloges dom hemicplWRSean! e

oxi dative or reducing.treatnent ' [ ;
consequent | y,COBS@W'BS?’m%s?%r 2’! Cl?f’%sgc b%gﬁﬁjggéﬂggéégﬁgﬁgofﬁﬁﬁgﬁglégg%lsi ?\y this
20 conj uncti gg ﬁ?&oﬁti@diﬁhtég@aﬁﬁ@pr@c%&.dh thisecomirationdte tremtachmatenal cabnent
of the pulp. On this occasion typically oxidising agents, .|ike. urea :
nitrate, H20beamubigried i bdydadyigdigileeaion D’u{qr%ﬁ‘?ﬂﬁg‘?’tl?W‘QHPﬂjEHMQI‘i?QH%e
or acidig.conditions rLr i { B mbdsi tHer

nmet hanol gof oW'@Mrg?ggpé%%%ﬁﬁ%@%mBgexsgsglgivéﬂ deconr]r%(?)bsdi‘?? g]; with, for
exanpl e, per gaphesliGsed dctisvarbsss this eccasian i homsver.enatsethativapybereby a

hem cel | ul oses in the paper pul p. The nge. of . high qualitative dissol ving
pul p with ansignifigantidesempestientaf the C%’B‘@ 5%‘3'%5}(%8\9&@, cannot be

achi eved without perceptible DP deconposition of the cellul ose. No
sufficiently selective deconposition of the hem cellul oses w thout
acconpanyi ng cel |l ul ose deconposition can be achieved with t[m
either. 30 Consequently, the methods according to the state mlmm‘mummre
ei ther based on expensive raw materials, particularly cotton |i %&P‘Zs, or
require an el aborate managenent of the nethod, while, as a rule, the pulp
is nore or | ess danmaged, resulting in a |owering of the degree of

pol ynmeri sation (DP value), |oss of 3 - accessability or reactivity and an

— e e S o o — - a5



Wthin the scope of the invention the biomss that can be used as initial
material in the nmethod according to the igvention is not subjected to any
Fimtation. 30 Exanples of preferred raw ful ps are: coniferous wood

sul phate, spruce sul phite, beech sul phite and eucal ypt sul phate. Raw pul p,

f l e, ts. ticul ar Ly suitahle. inifi e
et hod - and ihiiskene oo Prine SO Bl AR diichs, THeeRA ool 1D,
that have begn,oRbalinsmdeesdshogslxivgenodgt boasdird tol thizedisintegratiomg

bi omass, particularly tinmber, are preferred. The bionmass isS i trodL1c,ed
pref erably imethddi eithiey. A chear teceensepeirthe vigcasity isgnetined, thalcan beewr'aingd ¢ o

t f th t hod di to.thed I | i
Thtroduced i eganageEas desptinosiion el PCEILBRe TS BRePthop SRR Ae ! ©
sol ubl e %O"E&eefmro%quge%g%%@?%rﬁl%%@éwérWlfth bhrtdiioraties of the whitadessitéageous

rdinat s

manner co0O0 nat1on conpoun froma transition netal and a uni de%nt ate or
pol ydent at e imgrovgrasnteart bé achipvad dyor dowpgiea@dmniestaterFARAL e Pired.

Parti cul arl f dt iti t : i ckel g 1 0
Cobal § - ool Vakatae wiasisars precieulF yih G B Thede, By RREG i Shbhat D
| igands are okB cBAfdrits ehabet ddraévEarBun @othwilhatmisedstetrdatimené

r U
di am ne and/ opﬁé{eéicﬁgwene triamne. According to an enbodi nent refer’:‘ed by
t he i nventi otheasnmuvapbithedmmpicehdopes (& m@tﬁ@g%ﬁ’t%%ﬂ'ﬁﬁ“beaﬁﬁ'ﬁ@(%%”ﬁut at

described in the foll ow n S "nitrent. i : il €t ! j tes
the |igdids ¥§ §|@§5‘8ﬂ‘%6@8@|’39ame qwa%th?ﬁ\jeeﬁ'gg‘z:%%éa?’ftgﬁlarcﬁg ?ﬁgscé:%érr%l ex
conpound i N REHEBUSISIS HbmBIutely UNeRisR! ahk)tause fihis dspresaimapythet in Bigh-t o
10, in particular approx. to"3 % by weight., If the value fal 'eﬁlp@?gow 0.1

% by wei ght , yield papeyaiupsitheseemisielluioses preftieiiate nertly AgaIRAA 1& ¢

formed. If a,concentratio f b et
sol ution excHe/&s: Erbﬁ% @n\%gd}ﬁwﬁgﬁlﬂn@%ﬁéreﬁ?ﬁ%?%&gfd@ﬁéﬁ’éﬁgﬁﬁﬁggfgt%y
al r eady OCCUﬁydWibaiwsmahdﬁ_&hé@bﬂgmalchw neateria timbercan be carried out in

one or several stages, carried out preferably in counter-current. The
t enperatife during the extraction is preferably in the 25 range of approx.

0C to 90C, particularly approx. 10 heMicdlluosee ef erred
approx. 20C ?bf[“ﬁtg@r ﬁﬂ%\éngﬁgéﬁﬁ'%goo%é%g %@%{I%ﬁé??ﬁggﬁiﬁlg mnto 16
hours, parti ggh@ididg BRPHSS i1y selacthvel2dbcomposiigene hgmiceliuinses ugiegl during
the extraction in a preferred enbodi nent js rgx. 1.3 to 1:30, L,n
particul ar appitaxe Oer@ﬁN@ OI:rQ@l;'C'U\ﬂitﬁeg?'ﬂﬁ?{ﬁ'?f?ﬁﬁ‘éo%r&f@p'ﬁ%? ﬁoﬁiﬁ? ﬁ{?éhti on
under "li quor 0" i f 14 edddtiopsaakipAlmadd iMhR omass
(in kg) to tﬁgﬁg%{]%dﬁlg'géﬁt%@% @%rﬂtﬁgggg?rpﬁ]{mei co ouncai I(|Qnm€%i) IS

under st opgl.  EhAjuPtivRbEEsithilar iy thdse whichareiatae usegfasttee ppipvemens oi e j n
particul ar approx. 13 to 14. 5 -, The,conpl exed .hem cel | S sent in
t he sol uti onPBiP- @1 ﬂlh%oﬁ‘?asc'%t%%ltyi%d'ﬁﬁngi?gﬁqgs’(pgg{)qrég n(':t(")gr%fg)bﬁ%(az Qgge

separ ated af Lerugpdiddind qRdils QM. Part e eY s lbiecomadidioadntiiteds por t he
met hod. The Separation I1s Carried out preferably by filter presses. To
enabl e the pusdddingigentsofike Na[RXgrinseater o Bethanol Forsxampled a5y Usae Fbtlfod,

fromthe adherinpg residues of th I i , i ONASS | S
appropri at el PX#Ave Hn'ip@sg‘r?é‘ ‘6&“ggeg%‘%’f’gs\%agﬁfeﬁg%’b’?gegzﬁgPﬁ%gﬁ’éés)'ﬁ. ng is
pref erabby C?'rirn!c@ﬂje Qe ¥bhPod@hemiceNdiovesdn trepaperspulp) Tihe cangsf okhigh! ut ed
acid, like acetic acid, a conplex former faor the tr | ik

nsj t,ion I
tris(2-am noeuajitatinaidissohang polp with @Rdt-caiy!age c%t@q?sogg %ﬁ%‘ f@wgﬁi ng
wi th an aqueous spl utipn [ J b ik Pse. Qob to
3% in partiC@HPQFL%ﬁﬁB@X.%W?gdgﬁl\t}@?%ﬁw%@tw?ﬁgﬁw?y .
advant ageous . fiiigey Sai6ctive @sompouitoredf thethemsiceliuloses without atcompanyingrass
nmodi fi ed by the nethod, the washing step na%(ﬁe carried O.H%ﬁ also in the
formof a Soxelletosexiecastiositions ean bg arplevedivith Bis %‘ﬁb?qg( 5 to 3 wacetic
aci d. Ths pul p 15 obtai ned thus can be directly used or further processed
in the cofventional manner, for exanple by derivatisation. By |owering the
pH val ue to hebmssqlRntlytheanéirodsaiccominpt the. staterof-the-am armeitherdaseddtes
can be precipitated fromthe, separatLgd SO|ﬁlti 3 of the c%ngl %I%%S%%
heni cel | ul osesxpensivetrgWw matariaherRanic ey A ?ﬂ-ﬁn g ETRAYE &P exes
formed becone ' WA relel e Rilbos midretdrgess damaged,
hem cel | ul ose@%%@%r&ﬁt%@ﬁ%%%ﬁh&gf gﬁ‘%’rﬁ% ﬁer@l%’emig% Ful oses can be j s%l at ed
by, for exanpksultihblih aabwering afthes degreguaimalymerissionl (PRwalhed lesrcef or
several tinmes. 25 Subject matter of the invention is also the biomass
nodi fi ed by the nethod and obtained by separating the hem cel | ul oses, that
is characterised by a | ow residual contents of the hem cellul oses. The
nodi fi ed bi omass obtained in this manner preferably has a residual contents
of hem cellul oses of |less than approx. 8 % particularly |ess than approx.
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6 Xylan is used as raw material for the production of xylan polysul phate
(pentosan pol ysul phate). Xyl an pol ysul phatse has a diverse activity
spectrum that is conparable with that of “heparin. The continuously

i ncreasi ng demand of such actlve subst ances cannot be satisfied by natural

h t hat titute
%1 an pol ysdcpaseabiig arseeci Ry ENG A hdeSHbICENBARG: Bloxairplé Oiring &

anti coagul ant h<b8hetthGdrANEsn. ng of the bl ood' s fat contents, against
arthrosis, as mﬁuno stlﬁul ant (anti-AIDS, anti-tunour) and in further
pharmaceutics with an extensive application in the indicated spectrum(e.g.

TAVAN- SP 54, Fib Th a KL :
S b kB SRS e HE A LA o e

hem cel | 4l osg thd é‘é’éarg%h BFhéﬁﬁ%@lﬁ%e@Gﬂﬁﬁ @hengcélmlcssteecomwm brmmaaseth:aﬁ
gr eat |nteres or I ndustri al gllcatlon A further factor

consi dered advaids theedisadydrdageno thesakgyeressribed netBPA AN rga&gs Rﬁ‘éa§@§|t8ual
t ent f the, t t t.al , t
ot "t he. conpl exterogBrds BUIBR Sl Bl Bt B maiio YPRBEuIaF G mamad || ue

the method. gnslydhtaaearserlcliv agparatibh drftee nemnwuumseafmmttpgoemdose of the
method of the transition netal i5 too hi gh for a desirable f

processi ng) ccbntammgabtsntﬂss pQSSﬂtdﬁM&fé‘OtJhﬁ@QWﬂ%é‘% ﬁiﬁﬁamaﬁ’ayt@f‘ Q%F@%Pﬁ@ﬂ?s%t eps

to a desirable | evel n SO

bi onass,1 %dFFﬁEﬁr”Weth"@ *T‘%gei?ﬁgagﬁfa g%tﬁa ﬁ“@ﬂ'ﬁ ;ﬁo%ﬁggﬂ\gérlglgp\% to
the inventiopet a8y %PQP %‘f‘bﬁlyolfttlé BﬁvTrdim'hehtallpmlanEagimg BmISﬁJ@B$I on bel ow
approx. 100 ppm particularly ‘bel ow approx. 10 ppm what can be achieved,
for exanple, by appropriate washing. 25 The economi c consi deration of t he
net hod accor he i.nve (o) kbha@&te
results. The%e@rm{otﬁg&ngﬁ) {HIL# &3%' tlﬁgét)ﬁ h%a%gﬁémaleggesb pr esent
conpl exed i nhbRfcaRldteisGrom hamibellsesmcattathing blmmasthmeme f@ﬂ@\yﬁ@estﬁ%m t he
bi omass by sinple steps of the nethod. Fromthe point of economics it is a
particul 8 advantage when the separ ated hem cel |l ul oses 30 precipitate
particularly in the f 0 I g%m Belf, |6 SPE6RRIMIN

val uabl e by- prodﬁ’gte %E{@D %foﬁr%é 'ﬂ_ﬂ% p?@\sltggmfté(;ﬁ'bg parti cul arl@
effective for papebjdradtsbytrebtiag itlvgth prcoppiex mmpoust@'lrhaqueﬁw@es@u

pulp (Cellbi of Bacell), for exanp or _a gu] éher rovement of t he
econoni cs one can AYPprioge salehle qomnj%ﬁf%c'?ﬁm\% '8 eS'I st eam
reconpression or f ﬂhlb@@@ﬂ'@wm@blcment ration of
t he conpl ex corrpgslﬁgsg aglgﬂ]o?f‘? CBHg%t}Qﬁdor%mrgg that the extracting agent can
be reusegpand an econom cal managenent with a 5 circulation is possible.

oxanpl 2. - The Amordnobetmega Arralednd I Delion iEiinehe BofuctRiof.
cel | ul ose di g @ggra%oﬁulb@wm ANY-dedierl ropoitionus apBrdy. a”bpdecﬂQ/%l ancba very

oxi dative dec sition. 10 A conbination of the netho acc a} ﬁ
i nvention wi tdmekdhbemmeﬂullmedszqmme@é} Thersfose & makgs;a IKﬁG Eﬁ’ﬁ 'O ng

process can adva ou @Mg r}g ido the
i nvention i nt 'E%Eﬁg?ﬁ fz@%}ﬁ :ﬁ%gﬂggl %%41 £t adﬁﬁ‘égéﬂgga;s%c_r Us 3

cost - ef f et i @ nitiis\th Bhél il Bf sRextpectitel p@‘ﬂlﬁleﬁdhllm na deicostposttiegeoftee g.
treating spruce tinber wth ethanol am ne), directly followed 15 by the

met hod accor diefiglase waérgh mensieningntakes 81acge ond stage. By conbining the two
met hods energy can be saved, since additional internediate stages for
purification or drying can be di spensed with. Furthernore, the normally
enpl oyed pH exghange @ @lc;fltné&g/reatlenlﬂhmbm"aasdhatjcmégU@@ﬁlElﬁe'ntiﬁi maé@f'al

This means that osses of yield can be avpided and a |

deconposi t i onnltbemmdaﬁpél’dﬂ@g B/ thed R TS % SP%CM %ﬁéﬁ #ﬂé %‘gchnl cal

t eachi ng .ac Fods Wo6d salpbdte, sprinee Swiphitayi ng
based of 3?’ne hegoo phlgfl?rr %W@é?ﬁéﬁdﬁ\r}gnﬁ |Son i's n[(?'?@l i mpired to the
enbodi nent s emécm mﬁhlté?ahb@ucdtypfswlphete Rew pelrefar XaMMe nePrRSEStdBe of
the 25 teaching of t

the art. The mar@guléélygﬁii%g%llt'gr aubtis(%a”?%%’ T pf¥ind @ ahdlin gEg’?BSdeglf'éﬁ% a"
conpound t hat ,5?,_;}%%8? szg%g,i A ng?[;ﬁij R BubeGtHaWQVé beenfobtainbe bq>demgnnfylng\ of

hem cel | ul ose s as 30 well as their reaction of formation
and reaction according to the invention; FI g.2 - a schematic illustration
of a preferred enbodi mrent of the nmethod according to the invention; 8 -
Fig.3 - a diagram of the residual nickel contents in the pulp or cellul ose
acetate after various stages of the washing/nethod, and



Fig.4 - a diagramof the residual nickel contents in xylan after various
stages of 5 washing. Fig.1l shows an exanpl4e of a conpl ex conpound for the
extraction of hem cellul oses fromthe hemel | ul ose-contai ni ng bi omass

according to step a) of the nethod accordi ng to the invention. In this case

one deals with a ordina n t

o yaeat at o lahoRelBRE st ARt RorriEah e AT ok 3! drbRedlE (e BBfhaRs
represents nsmh%dudé@cnefbramyt.ﬁ atﬂmesy eammmhetedhfaﬁwumwr@md form.
nitrogen-containing ligand is tris-(2-am noethy )am ne and i s obtained by

reacting nickel (I1)hydroxide with (tris(2-amno ethyl)amne in a 1:1 ratio

i noet hyl ) ahFaes repateR ahpr Farpned aterdr g i iiertioh SddribErc
sol uti on g t&brﬂ;g?th‘hd’@ |H908ﬂcé’d)ﬁft@én agﬁebgs %Iutf&h&hép\m@h% herideliufdsdlsi vel y

stable O at exes wth dihydric cohols, |ike sugar alcohols, for
exanpl e. Theformsysiotblé @ommexetsmmﬁ learhes thamn ot REHHeckiPMAsssBsan s

il d | h
corp! ex f or i Trg mechehEodnalR T e il Rt bedoa, ne
pol ysacchari Qﬁaentﬁtﬁ@oﬁeat‘yaehfa% 'nﬂfbg@fn ddreainirg emd/oeaxyderrcdstairing i@msends

fromthe structure, i.e.,; inter alia, fromthe sugar building bloc t he
coupl i ng, therd le&&gi H?auttcularéy Qf&felﬁe@\ﬁ@nﬁﬁ@”rmﬁ@tﬁ@@rn'ﬁ]é@‘gﬁft)PRﬁf gagmium,

I des 5 t
Col Ut ot SavelhPafadher SORMERE palgahes BEERARAE SRR sy
Fig.2 shows areSprrépértéd qf paHaaTHeR- mnfoetwnaedmenbmlmlanfné hadaet hod
according to the |nvent|on In this case accordlng to step a). the pulp to

be 30 extr acdiethylene tiacnisg. Ap@wdtngetow toepdraterTad by F*@nW@ﬂ)%] as
Some- 11 e, bR Dplin o R AR ZrantoRR e REA UL BRI K R Yotdife

hydr oxi de angs afitrenWag dsedd whilevate" deéfgn@ttemtml|gdmisetNS(rZaamaftbquI)amlne
nodi fied by the net hod and possi bly after drying, can be further processed,
for exarﬁﬁe by derivatisation. The blue filtered 9 matter is reacted
wth alittl

Virtue of tniteEhien ot Earle BoIrkBLIg i 380858 poRod bidiedon it

si npl e mannethe @yigaddiapgrdva Q- &mdlo,tlhttmrhcallar ammhe1pb<b-l3\f’éltue~éngbtnlﬂtmeto a pH
val ue of 13 the extractin (g (f?etg/ re?ﬁner at ed %E be r urn into
the 5 circuivalugiallsjeelew Bddor dﬁ?'amt‘? BRIEheAH ﬁ" q’%ml? )@érct ré% out
via an ion e QR s in the
extraction cﬁ%@%ﬁ\rﬁg&ﬁgﬁgdal\?g%ﬁgm g%ﬁ gﬁtt?%d I gf‘?bhﬁ%“gpd@?b%. es of
the extr2@ti aguegensolufitre enesddsnd 020 byywsight ccmarketydideclving aftee cellulose
purification of the uICp, Ca]ga he cancerbérat ed via an evaporator and
returned to IRY &lf QecufYat R UNERIMARPSY s used in this version of the

i nvention are sodi um hydrOX| de, acids or ion exchanger, while they are used

altogether in considerably smaller quantities than in the known al kaline
extracti on nEhbedtraction Bas be canried dutalgram @ sp\eral stages.aeded put peierably

nlckel contents_ of the | p, or, t C n th the
Vit ous vasna Tekeit Rpdiembérdifie RnfuRCaktidehls BiAGLAR FaNY "
an adva@@gerérsqeammbk g ¥ 96W partididanyeapprax! 10tmt@eosc ehdtrhest
transition net fromthe conpl ex cogound used. Thus ogg QSSI ble to

remove the npartighlaryqrafaseed approxn0 Gutod BiC - aheadwiadpni H’@ Wi t h)

for exanpl e, n t t e
mar kedly r edﬁ@@@%& r%metf)her M%Wghﬁaﬁteﬂlhﬁﬂ%?p%)éé rgcrfgi‘?hf)h%; Tﬁ%elt u(c:)?g%tgog
Thus) after g¥§d 8afhgthdekiradtion m@k@'e\imtéd errftmldlrdentlerap@rm>s 108 tapBin 40 %
by mass and a ni ckel contents of 0.37 of wet

contents canPBBICRERr@APHEPX- y1 RO esﬂtmn g?ge e&qneae ﬁW'ttl?nlumgeécLWQf

acid to 02 R}‘(?\% ent
wash can:gbal sgat Iﬂhé}& (éf out E{ﬁlkéﬁg?gggn&aﬁtﬂngg@e@%% gg e{ﬁe Wé%hl ng
process. 30 $blatiedadf tge oémsthcabhmtdtds(mh h¢|srugtdergmmdsThe|pltevaiueatmmg|the
solution or di]uted sodi @ﬁgr oXi %e to. t miér be consi der ed,
whi ch rel eas&X¥agidusmreteralirdSurd HHP?'FH'QUE(SI&XPQ&% from the O at
conpl ex. 10 A further possibility to | ower the contents of the transition
nmetals is by carrying out an exchange of the solvents. For exanple, a pulp
with a 0.37 g Ni/kg of filter cake is subjected after solvent exchange to
acetylation in glacial acetic acid and saponification to 2,5-cell ul ose
acetate. The cellul ose acetate obtained had a 5 residual nickel contents of
only 23 ppm To be used as a filter tow, the contents of the transition
nmetal has to be preferably reduced to bel ow 10 ppm This can be achieved,
for exarrpl e, by pr eC| p| tati ng the ceI | ul ose acet ate p055| bl y obt ai ni ng a

. v o " AN =l - o, o, o



beconme obvious fromFig.3. Fig.4 illustrates that also with regard to the
separated hem cellul oses there is the 15 %OSSI bility to reduce the nickel
contents to a desired | evel by an appropritate post treatnent. Appropriately
this is carried out when a commercially utilisable quallty of , for exarrple

xylan, is rﬁfHJavée%P %@g%eﬁ@g@gﬁg ﬁe?&%‘:ﬁth@%éﬁt b’}%ﬂtu&%rﬂfer %a‘éﬂ

clearly pos the nlc renova

exanpl e, Xyl @h thé‘éér‘ﬁ%_' fesscdrpoand. ﬁe%@batate@aﬁen@an&stm stdflﬁb)sfeqmethee
et hanol 20 amine < Na < anmonia < tris-(2-amnoethyl). As anticipated,

t he post tremnmgdmoralaas@k@ﬂlﬂ@@hvﬂ'\mmﬂjh@@lﬁw 9@@%‘%@@@?%‘6@@% nitren

in excess is t ective, P f
treatmont w PISBRoRL B Boset T o e Ao Er IR ohblestot oSt
since due t omjoliffie¥tyAthle! hbthdd) gropiiReadheting resridey dtehewaipl@cédand
separated fromthe strongly alkaline nitren solution. 25 The advant ages

associ at ed \/\hemlctelﬂelonsas,ethtem)tnn@se lS"r&W'DQI"G'EeWI'ﬁ'm@e@WQ teaaneoer spveslovashing

the inventio ta the n I i ons
shows a sur pgﬁagf’ﬁ g@?ls i '?Wﬁﬁ‘?ﬁ%’q% h{{are Vé‘]’éﬁcﬁ%ﬁ %ﬁgégggﬁé ng to
the state-of SélbﬁoﬁbtaWBtédEéidlIméé@tlbrddwchlcémpmx fokrver forsheuapsitioan 30 be
used as initial materials, mak |n8 a sinple access to dissalving pul ps

possi bl e by n@fmvilkﬁgtrlsﬁéahwnﬁ)@@b’ amwe@nth@ﬂ@@mplc%WﬁenN@QM phramMmonia.

cost - eff erlals | i p £ | pul p
| eads to V‘%hs {:ﬂgaw &”s%%te{ﬂ”ﬁgg%ﬁt}fég‘ &lranrRtbr?R‘anWﬁ he ce n'frg’géﬁ%% %{X'

subj ect ed top® toedlostih partRiuldh gtk by v s Praved itself ax lpd&ttdu%&ly

deconposi tion. Consequently, a sufficiently selectiv Tand ef fective

removal of ta@V&féﬁg%@lS Jicoaehieye aaﬁﬁawrerﬁféﬁ%wﬁm%'%ﬁﬁmt? FecHemass
d t he al
oo g ot fRCnetid e RESHIY Reb MY £¢ Rt IS5 HebAR ot a

deconposi t i 08pxhleoeResstion, fordkesmplgiwith aubpprixt D.&atm3 éektelioaeidcdheeuls of
above 96 % MNbreover, 5 the accessabi] i t,\f}j ﬁnd conseggen |y the reacltl vity
of the plt p PBlained thusaan be disasthrysasoniUrthepRIqEess %{B’@&F'Hpﬂg to the
known net hod te e i fied dissolving pul ps can be used
for speci al §1§p nlg(r:ap!' %’r(tésmB&ory B)egvnmﬁ?éaﬂgé linter substitute or for
derivatives, which require a 10 particularly high degr ee of polynerisation

and a-cell Iose content, like cel]ul ose ester, cellul ose her,., cell ul ose
nitrate, etjc By @W?r”éQ(Hiﬁ)P'élvaﬂ&B? E‘HHU 1% H@”lCH@'ﬁP:JE’&Pr% t?p:; c;O@men'ltJ of

the raw |int ﬁ%rrﬁ&all'ul#%@rcaﬂ%é’g%*tt%‘t?d)freﬁt t@t@rsfép%‘i'at@%!tsolm’f@ttoﬂtﬁe%mplexed

particular interest fromthe vi ew of econom cs. 15 An essenti al
advant agz0 of hehmceﬂetdmd Boedodha pweringhes thewkhvalos the Qlakgoraplexes foroiad he

sinpl e execution in a wstesat roomte t he
extracting agBRPME&NSHP ?é&%ﬁ'”&}” tff%pre&&{%ﬁgaot@'ﬁ,%hgb] ﬁéﬁ&s@é ARSH
reconpr essi OBr&tip itHtdRha HEnSieSRIGddsochn B idontbd By, esraneimsie) filtratiegement i n
the circulation |s possi ble. By recovering the conplex conmpound, its |oss

per 20 processbmmleettlgmsb@l)awabeédnm)OF severahmespprox. 2 % so that the
cost of the chemicals remain ow. Due to this the use of the nethod
according to the invention is feasible on an industrial scale. After the

separ atiph ofubft ﬁs:dttétrlo%émteanm Roaltb ¢he bivphaseetholifieddsl thel methedfargm 25
the extracted bionass, nodified by the nethod, the hen cel ng% es in éua‘?

form of , for obtadngsd By S%paﬁ’ﬁlﬁgdhe@&ﬂﬁ@@@ﬂ%ﬂ%ﬂ@t i ghansetarissdRyed Iqyy resi
preC|p|tat|o f

processed to@%ﬂeﬁgs;{)f tﬂg c'tcggﬂé%%e@% C@%lgglﬂlcfmﬁeé %‘Rgﬂﬁ%&mnt@fél( E‘Iragggg
represent vaprefet (j)bha@mésrdual odnteh’e of&teimmdelh.d«zmsjoﬂgssdhamappme&t%,on and
are in great deman for exanple, in, 30 pharmaceutics. It is a further
possibility P értlce'tﬁit)’éeﬁ ¥hafe%lé%r§ér‘§'/ /°t he contents of the transition nmetals
in the (?ducts obt ai nable by the nmethod to a desirable | evel by 12
appropriate treatnents, |ike washing and treatnent stages, so that no

probl ems in Thissinvegtidrdfuher doacerss alhnherguitmllﬂtotseb@rbtqinableslm thg. methover

the met hod described is suitaple to ga i ned wi Th t her r)ﬁ({) thods)
li ke for thea%?fét’&'iocmed'f“’?{gtﬁ”céylﬁﬂloi)g@ QWWF?%QF eé%“tpb% P%B“CB

et hanol amn gﬁgsli,ﬂg?a%\/]d(ﬁﬁﬁ'?tﬁ@{br@@?ﬁWﬂ&blﬁtlﬁ? th@hehficBIRIdsgs, is xylan.

advant ageous cou met hod virtue of this steps of the
met hod can bé’o@mmxyddn\m lrhpa;ntlnulerlag(ﬁatetﬂmaﬂﬂ byiéhe phaceacguiigal indpsissi bl e.
10 Due to the high efficiency, the | ow energy requirenent and the
possibility of recovering, alnost conpletely, the conplex conmpound used)

t he nethod according to the invention is very econom cal and
environmental |y friendly at the sanme time. 15 In the follow ng the

| nvent| on | s expl a| ned in det a| I based on exanpl es, that shoul d not limt

- e b M YA"7 2 L. a1 S Y b1 I



The lignin contents (in % of the pulp) can be estimated fromthe K nunber
by multiplying with 0.15. Exanple 1: 30 C%rrposition of the initial pulps
Paper pul ps of various manufacturers have “been sel ected for the experinents
as initial substances. They differ with regard to the raw materials (types

f tinb 3 d | | 1 i sLptegeat i | ' .
The corr capdtiands Gred 5 fEw afrbler The hEAh of Ry b A g IpBARRERS
o ety s d v 8 i Soosi €
TRl SR PR ool SRR ik s

sul phi t el. 58fmregaabwitR ATasghepagn. TrerentnugystvinsskRasing doneng. ofeho4. 848

9. 2sul phi t eECE * d D - _di chl
R0 - B0% edGtiE S RRACes FRRPhoRRBIT I PLbatigyespsiy pOubaSIERRAE (! o
of el eneat afa&ag?la% éréewgéﬁﬁgls%uérﬁal fd tReCRYBAMLAlshAe T asbd | R eRbmbhe

initial pul ps ucose seXyl oseResi dueSpr uce

sul phi t e85. 7abaslifirGtabERFagent, ppticcagyianit 8MS usirgsoEle bivrd's fatues are
e age N S ion BoE AR e as (AL ARL AR RandTARDS, ShiMElAbu ARLSR" o

sul phi t €9835¢LnA3 An 8 SEL iRy Gathy eitén@h@t%ﬂ;ﬂ%ﬂ@n FHtHROInGicats] yP$ctrum
sul phat e136490. 34. 91. 1after washed wat er Eucg

t o
sul phat e1432@0g.40AVAN-3R54S; Fikaenyd” bl ivembocid u%ﬁ@@@ﬁﬁs-rﬁwhgélrget ed

pul ps represen i ctian af r._pukp_ < WM ri

a-cel | uI@se ééﬁmg&%gﬁgxéf"@qu OarSSB%ers\%i. tl' ﬁeb‘%i?f%'a?eégwéggb? ébg"r?sthg% thte he
14 hem cel | Uﬁé’rﬁ%%ll%l?é%b@,nthét Egn b8 id6latenatording @ thédnvehtien earerdf,great
furthernore, depending fromthe nethod of manufacture, partly considerable

di f f er ences, inparest fonlirdusjrialrapplieatsx-uct ure of the | eaves and fibres, the
residual lignin contents (K nunber) as well as the distribution of the
hem cel | ul oses. Various paths can be followed for the production of

di ssol vi ng ppalfartheOREcRANE beltdrizidehs® aget tHehemapletiontdistay hpsi the method is
di sintegration of hem cellul oses with acids anﬂ baseﬁ fas wel | ai %
oxi dat i Vid or thedrgsisiuial sonfentmeldbrtiansition matals Ikenickal for sxaoplg. tha

Compar at tve. DB e cbifABS ool B iR p RRiANRARRIALS, RS
wi t hout aci dpg i meaised, sfdtinki hersicalldbsesnit theatombents wathes pradivets ofitheat 140C

=3.6 - 3.7 bar ith treatnent tinmes of 20-80 m nute n eucal ypt | p as
gg exanpl e. m*?éh%d\g%mt(@‘f(ﬁi@ %eéﬁldﬂﬁﬁ W@Hr@&?@@?'rég@ fgﬁﬁpi\%ﬂ%’?@fé&@sﬁ% P

duced on this.. ' 9 irMbEOggdlt iy 15

hat ts airelery S aaleg b7 aRsg fRudhiBatieR depd e deRbReR X,

wi th t he@nakysescazbstifmai iet arahdyaritpgaifithe bigpmass, r8odified bydhée mhetbed and
tents shows, that under th diti lective d ifjon of

the hem col | BPEARPIARY the SIS ACARE O EOB0ar TSR DS EHE aN FUTOLE  akes

pl ace. Such fahiifih Ml B quaishiBn'bRRR aBHSL 100D HrtibaiaRy Bersy bpebxl 50

therefore extrenely di sadvant ageous. ' ,
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.



20 Conparative exanple 2: Disintegration under acidic conditions The
experinents of acidic hydrolysis of hem cellul ose were carried out both
with 25 glacial vinegar and diluted acetic acid (1 %. The treatnent |asted
20-120 m nutes at tenperatures of 40-140C. The hem cel | ul oses did not

deconpose selectivel y .enough ac i -l I, Sil tion

S ther " of E8F Bttt BT BRE R MG obBrlich SulERRARa Y BT can be
expl ai ned W tdthmofjied, GiRE aBd mdecapasisidrosr dibphReyne ebparatisg, fofthe recovery

deconposition of the cellul ose takes place 30 partly with a deterioration

of the whitepesencarttionnfithe camplex cereppun@ysed imtia solytion, spothahhee 4

Di sintegratian, of..eucal ypt sul D, i.di ditions

Tr eat ment Tenﬁgtrﬁqq%agﬁrﬁﬁagls%e E)ﬁ?‘f%teﬁta/[}%l%qvﬁ?#@ﬁgs}és% gﬁ{arnegf% g{(??':[ 8@@‘9 91.71 %
acetic aci d14pe088.0309%i5880R8 Maperir witaebeldRdaNe. radAdalerRis RS Paper
acetic aci d1408095. 928090. 085. 1d aci al vi ne ar804099. 987593. 491. 8d aci al

Vi nﬁ ar 14o4ogglpzz@g®armse. The mralihﬁ@.leaﬁtsrm@ai@br@rage dis oA ing @ UK tim adighothe
of 'the pal pe ColiigS b et aRrariene 20vapodklih SIRTA P ABIRR L ufthidee "

contents of @pphMposdBAYE 90 % are achieved, but even with this treatnment

the renoval of hem celluloses is not adequately sel ective or even conpl ete
in the case of any of the pulp specinen. Exanple 2: 15 Singl e-stage

extracti of, eucal ) T J [ . . d i t he
i nventio (51f 0|A §or§§w¥ﬁén Sgb’g%' E}%m?i&%¢€93§hgcté|tﬁ%|'%@§§'gﬁﬁ’@ﬁ% ‘F'ﬁ@v’s@ﬁ?ééﬂ%s%

i nvest i gat ed glgd feAsibex ARusehefknbie dstighiighganotesytanbelagpantaigepuslysi ng
nitren. The extraction is carried out with a 3 %nitren 20 solution at room

tenperat ure 6eBIRGd wihihearatbad ageorgingto thednyendipn igtosar espoamiGally Tabl e 5.

Tabl e 5 Single-st ti f I i oh i ti
N oom b L anpRRE el pRfess Tfls FenptERbaRie otihidla Bulb Al bk IdlgRfEY: "
nn92. 1116 h9RadPstiiegs esy! tréatiipeprucs tifetdravith efheabl smite)ndirédtht folywed
extracti nglhwith nitren an efficient separation of the henicelluloses is

achi eved19ni by the seribrd gcaopsiing tadherinventipnaasa ecane sfaqe- Sycunhipdig they ¢

bt ol ongat | on P MEAEASenERR e 38v6A NG alifeuiAletiloahits BuitRio?
advant age wi turifitatidrmort dvgingpsan bé dispenped ivatls Furntheshoga theel noBally emalayet6
Cont eht &' achiPbLBXATANGR oIS BOIedR? NERUFSLATRR R PoGTTaRe WartRas et
oot T | SRS d i iGQY o 8001 c by B <

approx. 20t ob¥ dommisisingrtaenwoensthogsf or a uni form wetting and swel ling of
the pulp, so that the extraction periods extend accordingly. 10

The technical teaching according to the invention is further illustrated in the

following based of the attached figures, while the invention is not limited to the

embodiments explained. Rather do further refinements within the scope of the
25 teaching of the inven'tion 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;



15 Under the conditions nmentioned no cellul ose deconposition could be
heasured. In a direct conparison after th; nitren extraction limt

vi scosities higher than those in the untréated pulp could be neasured. This
coul d be expl ai ned forenost by the extraction of the hem cellul oses.

Exanmpl e 3: SLngl e- and two-stage. extr.act - ses
of (r:rgrrpar i s.on',g'g‘% na éjb%ﬁr?ﬂbﬂf %8 Vgﬁ‘g“éf ﬂ'@?@lcﬁéﬁﬁsﬁ#ﬁ@eﬁ%ﬁﬁa"@P F%% %Lérﬁ%g

two-stage nitren gxkf @?Fib@glst%%s@f% ¢ALhingfmutdrr, ahhe sanme conditions as
in Exanple 2. The results are shown in Tabl'e 6. Table 6 Limt viscosities

of eucalypt pulp with and without nitren treatnment 25 Eucal t ul Viscosit

Cuen * nll U p; 840Sin, | e- i i.Qn9 - '
xt ract | o9 Do-Cnaraden Bl fesasru HREC RS TSR BN SR SRR IRl ET no
cel I ul oseg decorrpos,@atéh%.t akes place at 30 any of the extractions. Exanple

4: Two-stage extraction of eucal ypt pulp and spruce sul phite pul p 17 For
t he purposes of conparison in addition to eucal ypt pup spruce sulphite pulp

Pask I bj ected t t WO- St i i a 3% nit
ol ut oh at GO SuSHS PR RIS L PR Foubadpt e St Rkt o 7 %
Tabl e 7 Tmc;\géﬁg:;en%%b%tdn@'fhé hefiliulfoblédrtaihMg Mbkiass dYcoidif@ o sRipud)isin

Pul pTenp. ) extraction sta esd u_coseXg_I oseMannoseEucal ypt sul
hat eUnt r eat etf@0mBTMEl. &&DFTI0g| to e nventian o2bis. &Es. grEJaEvdHl § cPoKlination

cal pii ¢ e 2-CompauTd 5B 4 drngionbeRL ef ool st ERed R Miethiha loand:
show t hat ni {fefeih &9 faasBbRTMeERDIaprdénty hikef. IAuBordiag RafES exahpte thhe t hus

di ssol ved hem cel l ul oses were al nost quantitatively precipitated fromthe
nitren sol ut polydeptateniicgeg-cordaiping/igand. is the(Hrasuneethyba v ansiseligingd pH

10 d | et t. pH i . . . d iS.dn th
case 15 of <PherEedeRll Dy dBKel WP Al AR ERONNANAE f §37 RlcPas T L e
obt ai ned. Af ggmpldie ResRtish aUEreprédants tranformatipn et [Wi(tris(2-on obtai ns from t he
extract approx. 85 xgjﬂgn and appr ox. | uc l. o be poted

15 % se. needs
that thelxyl amingathyl iﬁ_Q)(Q*H)z ("RitFeme) Qre 8?%’«??@'9%%‘ %f’ﬁ@P_ ug-sejetian Wihown
col ouring | naﬁf@l@lﬁd{fﬁpﬁo{ﬂrﬂo 20 TR SleX fofrad gﬂ&ﬁvéﬁ sfé'b%@llantbiised on a

si ngl e- st age pul™p W t'h subsequent washi ng steps. he
fol | owi ng bageghpixes Wwibaihgted atuomots, Yike sugasaloohols, fonexaetphed feccamglexg t o

the invention is illustrated in detail. N tren was used, as So.rrphex
conmpound. 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 éomplex compound in agueous 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),} ("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



18 After the extraction it was expressed and washed twice with water and
once with 0.5 %acetic acid. Extraction (3;’ ngl e- st age) Pul

CoGr ossMbi st urea-cel | ul oseHem cel | ul oses | an876. 95 %©5.215.0 Nitren

sol utionSol uti on, total N tren measur edNi , neasur ed8692. 73 %%. 69 /L23.75.8

Tot al tit d. Li NI, t 5 B i 4,
heaour edNi | TGN EAroRgent pitudealouede A e B FeW TR 13 to
measur edN , 1@@} @i@tl:%f@ﬁ.sglﬁe/hleau&allwof& ﬁ@cmawén@@amﬁdmaea ind.25 g
Ni = - 0. 43 % of  the total amobunt of Ni used 1St washj ng (H20) Total apount

used corr espsimlﬁe mergeroByadtingida@kiand Hus rishdthe PrHtV@ﬂLi%tfrom trieamtact =
1.62 Ni 0,05,.N 0.1
Tor 10833 P YAF QtdRdResniPind aeice reak¥rafet & cBR S Bl Hiond:

%1.60 Fig tratqg material WiTarelLossNi, neasuredNi, total 837.67.30.51

/LO. 4383.7%). 7% . 40% Difference = - 0.52 g Ni = - 8.6 %of the total anount
of N used 19 2na washi ng (H2 ) Total ampunt USed corresponds to 96. 4% of

t he expressedfi brous terl r

| oss 85, 4. bhe Gesenerd rroufter bl Mera el 247 BRARLdT 56y V8 15 Shmally
Filter cake €R1grNoxafBRs W& abhcerititiahlef6aRe iffthe OxiBAdtLD. @r@@tlv@owa be
Filtrated material WPTarelLossNi, neasuredN, total 741.94.70.32 /LO. 24(82 9

9% (0.5 9 - | 4auGdedawhateoulg impak the Rraneriesef Bp ediastionmegnht’ hgswashing

correspo Q 95.8 % aof, t.h fl sh =
0055 o P 5 hRs Bedliing yhBs 1R BLARGARY o G DI opf ke Fla 495D
cake C30.5 ‘V@a@@éﬂafor%odl%ﬂméa% 1HE BifcIFt. ITthess thelohefdals el mﬂasueemtbin of
total 137.40.37 /k51 nl6.2 %.80 Filtrated material WBTare ~ L

SS
neasur edNi , thst iv@odorsare &@omlwdrmdme@#di 054N BXGhangIesovRlG g‘@%’eﬁ{éélsem
004gN|:+0 % of th [t 2
g 20 pat cAIORRFRD o PR AN b e ps e b he P ARl BkrdtioR
hem cel | ul osmeqp@@sal ni ng bi omass, char act erised by the followi ng steps: 5
a) extraction of the hem cellul oses fromthe hem cel | ul ose-contai ni ng

bi omass By treating it with a conpl ex conpound in aqueous sol ution thus

formng a Soﬁlégéﬁoﬁ‘loose r?\fF fﬁu%%téé%&#ﬁ&%l dke! BOnRpRa6AhePLIfbr tHte

conpl exed he I omass met hod according to
claim1, chacekilesé aedtatesurt bmordamqowitp the vadeds washm@/tmtmﬂrmsts—p@ofﬁhau ni ng

bi omass. 3. A nethod accordin ha acterised i raw pul p
is used that my@gtlg@é}asoﬁpa\{m@gt gyoalgﬁp%ﬁpfnglgp age tgrappropria efy Rule Y
i gnocel | ul 0?@31@85\ e oﬂf?é*ﬁéﬁsnh&ﬁ n?etaﬁré?ﬁtthé@oﬁ%& gbmBoliAd alsel €PBlis One
of claims 1 10 3, aracterised in that the biomass is introduced in a
finely caomi itus dssiph to rewaud thegritoemdssidueanirom 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.



5. A nethod according to at |east one of the preceding clains,
characterised in 20 that in step a) as coq‘gl ex conpound a coordi nation
conpound froma transition netal and a uni dentate or polydentate

ni trogen-cont ai ni ng andl or oxygen-containing |igands are used, 6. A nethod
according to ' t &L i tof R iti bl -ga(gm'& indaut
cobalt, pall églhﬁl%g}aa?ﬁ%gﬂ{ﬁ %ég\ﬁléﬁﬁge%%m?roﬂg(??? hﬁl Icrér@'?g? ) S?‘. rre'fpﬁ%% u
accordi ng t oaflexchange of tHe, saiventack @réxerdplienatpud with o0 BdenNitke of filter cake
nitrogen-containirig ligand is used. 30 8. A nethod according t_a cl.aim6,
char act er i sel$ subiestad aftes spiyepHexinangel tPAestylRUons Iy Yaciabasstsna @ @ngr oup
conprising tgj e A noat hyl i-Re, I i1 QA } ne
Cri o ne. - SHPRGEGIPR 28 kA acklale, PAF SN ALE 8008, Rl Ty e

clai ns) char pedidialgeckdl ohfeats eSomlp 2Bl gpmconmpound
[Ni (tris(2-am noethyl)amne)(OH)2] is used. 10. A nethod according to at
| east one of the preceding clains, characterised in 5 that the conpl ex

conmpound in eo td i L i

o 0 06 by wagr Corh A IR e, RE TR bt e BAGHELA Hioidhat (PP pReren
accor di ng t orgdudeg@dtbed® 10f ppraeTivis eaadeagcltibeedisor examplet, eyiFedpitatinghie
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parti cul ar| ycahpss acemt trossinty ohtaining r@erleﬁt?d’ahﬁ%'ﬁi?ﬂf)sr@%?%s 3 hPp-

char act eyiésed in that the extraction is carried out at a tenperature of
appr ox. Cto 40C. 15 13. A nethod according to at | east one of the
precedi ng cl Fhetndielaehteeimetdstaged wih thd eespertiae résidual hida costentat f or
approx. 5 mn to 16 hours aFg,ticuI arly approx. 15 mn to 2 hours. 14. A
met hod accor @pﬁ@m@&wow%ﬁ@ﬁ g8 of the preceding clains, 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 nethod according
to at |east @igddfustiateptretationgitlc rejard to dhaseparatédbemiceliulnsesdiencasthen

i ied out at . a pH val f. . 10 to 14, | ticul 25 .
13 to 141516 PosSkiliresiicsiag AIPKELCIRtENSAS driitest CYREDY,PE APATORTTALF BPHE
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fromthe remaining er presses. 30 1 et according to
at | east one obffot heamperedamgs cequires]. Telusrwashing @b basia, gplaciag ioandss,

nodi fied by the nmefhod, is.suhjected to one or.se i es. 22
T8 A et hod SREB AR RASTRLRCE A e R B (RGeS, 8T sfles

modi fi ed by Te'S@\r,r\‘flaﬂ?é,_ n,fifreb§8s PP 9L slutibn Gaeh MatH fhe dqeiepbecothbadt s i s
subjected to a washing with water and subsequently with diluted acid andl or

conpl ex 20r maminer< Na@H r amynoniare trist@-aminoeshyl s Areaniinipaied oingi RSt o at
least one of trteg?mgrﬁfa & éj 'nlr&eﬁclsgr'wtgﬁ'ﬁngc Iiﬁéﬁ(btrgéibi?ﬁ%rf 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
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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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Moreover, the method described is suitable to be combined with other known
methods, like for the separation of hemicelluloses from timber delignified by
ethanol amine extraction and can consequently be particularly advantageously
coupled with that method. By virtue of this steps of the method can be dispensed

with since a direct further processing is possible.

Due to the high efficiency, the low energy requirement and the possibility of
recovering, almost completely, the complex compound used, the method
according to the invention is very economical and environmentally friendly at the

same time.

In the following the invention is explained in detail based on examples, that
should not limit the teaching according to the invention. Within the scope of the
disclosure according to the invention further embodiments are obvious to the -

person skilled in the art.

Examples:
The x (kappa) number (lignin contents) stated in the following was carried out

based on the determination according to Zelicheming Pamphlet [V/37/80. In this
conjunction the titration was carried out with 0.1 n potassium permanganate
solution (3.161 g/L). The quantity in mL of 0.1 n potassium permanganate
solution consumed fér the hydration of 1g of pulp corresponds to the k number.
The lignin contents (in % of the pulp) can be estimated from the k number by
multiplying with 0.15.

Example 1:
Composition of the initial pulps

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)

10
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* measured on the pulp sheet
DCM - dichloromethane extract
R10 - 10% extract with sodium hydroxide (see DIN 54355)

ECF - bleached free of elementary chiorine

Table 2
Relative carbohydrate compaosition of the initial pulps

Glucose | Mannose | Xylose | Residue
% % % %
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
pPpm | 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 | 0.4 |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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AR Jé © hemicellulos(es. In the following some possibilities are described based on

comparative examples.

| Comparative example 1:

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 exampl-e 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 % acetic acid | 140 80 | 95.9 | 280 |90.0 85.1
Glacial vinegar | 80 40 | 99.9 | 875 | 93.4 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 5
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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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/
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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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
15  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.
20
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.



(4"1098& ()-d (4"109%8& ()-d (4"1098& ()-d (4"1098& ()-d sS3NA4(4"10%8& ()-d
(4" 109%& ()-d (4"10%& ()-d / K>qH' (4" 10%815() d (4"109%& ()-d

TBNA4(4" 1098& ()-d /K>qH' $(4" 10%8& ()-d (4710%8& ()-d (4" 10%& ()-d

(4" 10968 ()-d _?NA4(4(4"10%8& ()-d (4"10%& ()-d (4" 10%& ()-

4" 1098&'

fa Tosme ¢ - Ste iR eaddontit pps e delr dhd %ai@%%@‘?é(@f Ve ﬁ‘% o, it
NA4( 4" 10988 015 8 baLHOFEE ()-d d(4" 1098& () d / K>qH' 0( 4" 10%& ()-d

(4" 10%& ()-d BCDEFV' |\ <NA4( 4" 1096& ()-d (4" 1098& ()-d / K>qH' (4" 1098& ()-d
(4"1098& ()-d (4" 190/&5&:()-d “agl r sTSNAA( 4" 1098& ()-d / K>qH' (4" 109%8& () - d
(4" 10965& () ? %& %éiﬁ [eg's%ﬁ 098& ()-d _/ NAA K>gqH' >(4" 10%6&' () - d

(4" 1098& () 0 "1098& ()-d (4"109%8& ()-d \a@Ad/ K>gH'
998 109 $& ()- 9L$9! 109 $&' () -
PUlp Co
Gross | Moisture | a-cellulose | Hemicelluloses (xylan)
87g | 6.95% 65.29 15.0 g

Nitren solution
Solution, total | Nitren, measured | Ni, measured
869 g 2.73 % 6.69 g/L
23.79 589

Total quantity used
Liguor | Nitren | Ni
956g 1 23.79158¢g

Filter cake C4
Tare Ni, measured | Ni, total
1744 g 9.68g/kg | 1.67g
18.00 % 28.80 %

Extract E1
Tare Loss | Ni, measured | Ni, total
761g | 2269 4.95 g/l 3.88 g
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 = 1.62 g Ni

(sample taking=0.05 g Ni loss
Liquor Filter cake C4 Water
1000.1 g 167.1¢g 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
837.6g | 7.3g 0.51 g/LL 0.43g
(83.7 %) | (0.7 %) 7.40 %

Difference = - 0.52 g Ni = - 8.6 % of the total amount of Ni used
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are Loss | Ni, measured | Ni, total
7419¢g | 4.7g 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 material from the 2™ wash = 0.35 g Ni
(sample taking = 0.02 g Ni loss) (89.5 % of pulp Co)

Weight of sample | Filter cake C3 | 0.5 % acetic acid
847.7 g 141.7¢g 706 g

Filter cake C4

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

Filtrated material W3
Tare i Loss | Ni, measured | Ni, total
7048g ! 5.5¢g 0.48 g/L 0.34 g
(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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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. A method 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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that the extraction is carried out at a temperature of approx. 0°C to 90°C,

10 particularly approx. 10°C to 80°C.

12. A method according to claim 11, characterised in that the extraction is carried

out at a temperature of approx. 20°C to 40°C.

15 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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10  20. A method according to claim 19, characterised in that the precipitation of the
hemicelluloses is carried out by lowering the pH value to approx. below 10, in

particular approx. 5 to 3.

21. A method according to claim 19 or 20, characterised in that after the

15 precipitation the hemicelluloses are isolated.

22. A method according to at least one of the preceding claims, characterised in
that the separated hemicelluloses to reduce the nickel contents are subjected
to a washing with an aqueous solution of ethanol amine, NaOH ammonia

20 and/or tris(2-aminoethyl)amine.

23. Hemicelluloses obtainable according to a method at least according to one of

claims 1 to 22.
25 24. A modified bioméss 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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