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Tn response o dwindling oil reserves and possible unceriainties with oil supply, borefinery
processes have been gaining great imponance. This Iy the decompasition of biopass w80
its individual componemts and the firther processing thereef into higher-value produacts.
The most eccnpmic raw material is Hgnocellalose, like wood or annual plants {e.g. slraw of
cereals), which are available in large quantities and which do not compete with food siuff.
An essential economic facter in the use thereof is the so~called pulplng process (Mpre-
froatment™). An ideal pulping method decomposes Hgoovellulose without significant
energy consumption as selectively as possible igto s mam components cetlulose,
hemicelintose and Hgnin. In particular ligoin has developed io comstitwle a desirable
starting material for chemical industry as a possible veplacement for petrochenical
moterials and has the prospects for exswple for use in low-meleculer form as fusd
components, adhesives, binders, or in highermelecular form as polymer replacement or
polymer additive, resin componeuts, carhon fibres, eie.. The type of the pulping process
will substantially influence thereby the properties of the lignin prepared as well as the
downstream provessing of the Hgnin fraction. The wajority of the pulping processes is
carried out at temperatures between 100° and 200°C, contains thermal degrads tion angd
conversion products of cellulose, hemicelulose and lignin, which are usually then
separated by way of distitiation under high energy consumption, such @s, .8 in organosnly
processes. (O Arare, EXK Pye, G Glesmestad, 2005, The Lignol approgch te blorefining of

swoody Biamusy to produce ethanol and chemicals. Appl. Biockem. Biotechnol, Vol 121-

12:871-882. Pilat g)?’e‘@:"fi‘f‘.(ﬁi . Lignocelhilose-Bioraffinevie ¥ Gemeinsamer Schlussbericht mu
dert wissenschaiilichen Ergebnissen aller Teilvorhaben ).

Lignin is an important raw material, which may be used, because of Hs structure, 88 &
biomaterial, for example, a8 o component in thermossiting plastizs ih wroplaste™), or
plastics, or also for the prepazation of chernieal products and in biorefinery, and which may
be prepaved, for example, from blomass, e following the alkaline pulping prooess
thereof, Lignin precipitation from glkaline solutions obtained thereby by seidification is

known.

Lignin from the alkaline pulping npon acid precipitation, however, cannot he filtered
general, but first has 1o be subjected before to an ageing process, consisting of heatiag and
letting rest. If for example, iigmsc&}iuime is pulped by the soda provess without the

X

addition of a salvent {e.g. JH Lova & B Escudero, 2000, Sods pulping of agrividiral

118541-7568 SL EP &3 630
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fbres for hoardmaking applications, Paper Technology, May 2000, 37-42), the lignin
obtgined camnet be filtered. For iy separation snd proparation, there is- suggested
subsequent hméing and ageing fsee 4. dbascherdl, F Doppenberg, 2003, Method jor

¥

preparing alkaline sohions comaining aronugic polymers, EPOYFEIT3E).

Surprisingly, now it has been found thet lignin may be separated by flwation, if
lignocellutose bas been pulped by an alkelive, alepholic solotion below HIOSC and the
lgnin is subjected fo ackd precipitation from this alkaline, alcohalic solution, whereby a
preceding concentration step may be canded out, Tor example & preceding separation of

aloobed Bomthe selution,

In oue aspect the present tnvention provides a method for the preparation of Hegnin,
characterized fn that an acid is added to an alkaline aleohelic solution of lignin and the

precipitated lgnin is separnted, and from the Sirate afoohed is removed in order o prepare

further Hpnin,

By addition of an acid in & method aceording to the present ipvention, the pH valve of the

dleoholic, atkaling, Hanin-comaining solution, e.g. pulping solution, is deoreased by the

addition of axt acid 1o & pH value between pH 7 and pH 1, preferably between pH 7 and pH
especially preferably hetween pH 2.5 and 1. S.

In o further aspect, in a method sccording 1o the present & invention, the pH value of the
alecholic, alkaline solution is decressed by addition of an acid step-by-step between pH 7
and pH 1, whersin the precipitated lgnin Is separated, in particular separated by
centrifugation, filtration, wlira-flration, followisg cach step of the pH decrease, in
particnlar wherein the lignin fractions obtained are drisd and the alechol possibly still
vresent in the Hgnio faetion's obtaied 5 s recovered by drving.

A methed for the prepavation of ligoin, which is provided according to the present

3

{ovention, herein is designated alse as “method according 1o {of) the prosent favention™.

Sorprisingly, it has been shows that, according to 3 method according 1o the present
invention, lgnin factions with higher molecular weight are precipitated by acid addition,
wihile Henin fractions of lower molecular weight vompared to the precipitated fractions
romads In solution. Upon removal of the precipitated lgnin fraction, &g by fiteation,
farther Hgnin fractions may be precipitated by the remoy al of deohal from the remalning

5

solution, e.g. from the remaining filtrate.
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A methad according to the present tvention, henee, s especially uselul for the preparation
of lignir in fractionated form, e, the prepavation of lgnin fractions of various molecular

weizhis,

In o further aspeet the present invention provides & method for the fractionated preparation
of Kigher- and Jow-molecalar Hgnin, characterized in that an aoid 1 added 1o an alkaling

aleoholic solotion of higuy, the gr&:e;:igim&esi highor-molecular Hgnin fraction i3 separated,
and, from the sohution obtained upon separation, skohol 8 removed, preferably by
vaparization, vacunm vaporizatien, distiilation, vacuum distillation, in order lo precipitate
low-molecular Hgnitn fractions.

In & method sceording to the prosent Invention the low-molecular lignin fraction has an Mn

N

{number average molccular weight) of 1000 D o 630 Iy, vreferably 750 D and an My
{weight average mnlecular weaight) of 1500 D o 1000 D, preferably 1230 D). The high-
molecular lenin fraction has an Mo of 1506 D to 1000 T, preferably 1100 D w0 1200 D,

and an My of 7000 1 to 3000 I, preferably 4500 D - 300G D,

Average molecular weight horein Is intended to indicate the gverage w ight {Mwy andior
average mumber (Min) of the melecular weight distribution, catoulated under use of the
Agtlom-Chemstation-GPC Data Aralysis Software, whereln the molecular weight
Jistribution is determined chromatographically by HPLC using Swee TRK-GEL-columas
{Tosoh G4ODOPW/GIDOIPW/GI000PW) c{mpi»ssi in sertes, 10 mM sodbwm hydroxide as
rmobile phase, UV detection at 280 nm as well as PSS (poly{styrene sulfonate} sodinm salt)

calibration standards in the moleculnr welght range from 0.3 ¥D o 35 kI,

An aikaline, alecholic solution of Hguin may be prepared, for example, by treating
Henoesilulosie material with an aquecws solution comaining an aloohul, In particudar a Cpg
aleohol, and having & pH between 110 and 14.0, therehy cleaving ligoocellnlose and
thereby providing and separating & muterial soriched with cellulose and hemiceliulose

Surprisingly, lignin fractions remain practically quantitatively in solution,

As an alcokod preferably a water-soluble aleohol is used, e.g. an aliphatic alechel, such as a
O aleohol, or mistures of such alcobals, in particular preforably a Oy alechol, such as

etbanol, sopropanal. fn a preferred embodiment thers is used ethanel, tn another prefored

envhodtiment thers is used isopropaned as an aleohol.
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Alcohol ix present in an ageecus solution n the pulping process and in the wethed
according 1o the invention preferably i a range from 18 1o 70% feolfval), e, from 3010
£0% (volfeal). B owas found that, in order to achieve high selestivity of the lignin
degradation, about 30% (vol/val), and, i order te achivve a high lignin yield, about 60%

{volivol) may be used.

The Bgnoceliulose puiping is cleaved at o tenperature helow 10070, such as below 807U,

0. below 80°C, preferably from 40°C to 90°C, especially preferably from 30°C 1o 7O°C

X{

The pulping period is preferably from 2 hours to 36 hours, sspeciatty preferabdy frow 3 to

1§ hous.,

For cleavage of the Hpnocelhnlosic material, the lignocellalosic mate vial 18 prese
aqueous, alkaling, aleoholie x Zxture, preferably in g material density of 340 £/

such a5 5-40 % by weight, i pariicular $-20% by weight.

S

The pH of the aqueots mixture between 11.0 and 14.0 for the cleavage may be adjnsted by
pse of & base, preferably an inorganie base, such as an inorganic hydraxide, In particular @
hydroxide of an slkall or sarth alkali wetal, e.g. polassium hydroxide, sodinm hydroxide,

preferably sodiom hydroxide,

The pulping solution is composes of a base, an alechol, in partiealar & {1 aloahol, and
water. The concentration of the base, based upon the dry weight of the lignocethuose to be

pogy

pulped, Is 3 to 12 % by weight, dependent on the Nenification level of the subsirate, in

o

rarticular preferably 3 to 836 by weight.

For pulping stredded Hgnovellulose, preforably shredded strasw, is mixed in a8 resction
veasel with the pre-heated reavtion solution. The solid content may be at the heginntng of
the pulping process between 3-40% by weight. usually, however, between 3-30%, e.g. M-
2%,

As & Hgnocellulosic material preferably straw, energy orops such as switch grass, clephuat

svass or abaca, sisal, bagasse, or untypical Hgnocelinlose substrates Bike glumes, snch as

{i"

%

rice husks, preferably straw, encrgy crops, bagasse or glumes, sspecially proforably straw

oy bagasse, €., straw, is ued.

Siraw has a strongly hydrophobic surface, 3o that welting with aguepus sohations 1s @

g

eoblem, It has been shown that, by use of alee

2

miroduce the reaciion

.
f}‘c

o, iy possitd

o
solntion ioto the pores of the substrate even without pressure, and © r&:p?aw the @ir prossat
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by the resction solution. Furthermore, it has heen shown that under the selected reaction
conditions sleshol sccelerates the extraction of the cleavage products from straw and that 1t
contributes to maintaining the lignin cleavage products in solution and that, tn addition,

sloohol decreases the solubility of the hemicetlulose and the cleavage products thereof aud,

henos, the homdcalininse s maintained in the subsirate.

Depending on the further lntended wse of the products, by combination of the pwameters
KaOH conceniration, temperatore, duration, material density and sloohel concentraliown,
there may be achieved either a musimal lignin yvield of about 909 with little hemicelhulose
degradation {about 10%), or a Hgnin yiek of abowt 7096 with less than 1% heneslhnlos

degradation. The nse of alcohnl, hence, krgely allows for a decoupling of the Hgnin

degradation from the bemicstulose degradation.

By apprapriate selection of the concentration of the palping components aleokol, water and
base as well as the reaction perameters femperature, pulping duration and solid
concertration for the rospective Hgnoceliulose to be pulped, the destrest Hgnln yield may be
adiosted. Eg. regression models for pulping dats for the respective lignooetiulose to be
pulped may be cstablished, from which the optimum v«::mxz;msxtim of the pulping
components in percent and the optimum seaction parameters may be selected for each
desired lignin content of the solid obigined upon pulping. The establishment of such

reprossion models mery be realized by statistical experimental planning.

oy

Fer the case that the methud according fo the invention i3 predomivantly mtended a8 2
biorefinery provess, the lgnin which is dissolved during the pulping step is separated from
the solid. This may be realized, for example, by filtation, centrifugation or prossing, .8

swith the help of a screw prexs. The solid s subjected further 1o » washing provess.

The ligniwcontaintog pulping solution is separated from the solid, for sxample, by

filteativg or centrifogation.

In another aspect the present invention provides & methed | for the prepamation of Hgnin
froms 2 Hpnoestiolosic material by pulping with aleehol, in pa rticatar @ Cia aleohed, 3

particular ethanol; water and @ base, in paricuiar a soatium hydeoxide, at a temperature
belpw 100°C, in particufar from 40°C 10 90°C, ia pmimia from S0°C w TEC,
particular such, that the concentration of the base, based on the dry weight of the

hencestiniose 1o be pulped, is fom 30 12 % by weight, in particular from 4 o 10 % by

weight, in particuter from 5o 8 %o by weight, characterized in that the Honin present in the
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alkaline, alopholie solution iy separated from the solid, in particular separated by pressing,

wirifugation, filtration, and the lignin iy separated from the pulping solutinn by addition
of an acid in the form of a soluble lowsrasolecular and an insoluble higher-molecular
lignin fraction, in perticular wherein the higher-molecular fraction is precipitated by
sddition of the acid and s subsequently sepavated, and the low-molecular fraction i3

precipitated by removal of the alooko! from the solution and is subsequently separated.

The preparation of the Hgnin from the pulping solution following the separation of the

solid is carried out by wrecipitation of the Hgnin upon actdification of the schution.
For that two possibilities are gvatlable:
1} Acidification and precipitation frem the pulping solution without concentrating,

2 Acidification and precipitation from the pulping solution following concentration,

.. by vaporization, {vacuum) distiliation, ulira-filtration, nano-filtration.

Tn o further aspeet in 2 method according to the present invention before conventrating the
lignin in the alkaline, aleoholic solution by acid precipitation, an additional concentration

step by distillation, or vaporization, or vacunm vaporization, o ultrs-filtration, or sano-
Gitration, or a cotnbination of such steps, in partiontar by ultra-filiration, or nano~filiration,

15 carried out,

in a further aspest in & method according to the present invention an alkaline, aleoholic
solntion of lgnin is such a solution which has been obtained by preparing lignin from
Hgnoceliudosic material via pulping with aleohol, i particular with & Ty aleohoel, in
particnlar with ethanod, water and 2 hase, in particular sodium fydroxids, at & mperature
helow 10070, in particular from 40°C to 90°C, in particular from S°C w0 TO°C,
particuler in such & way that the concentration of the base, based on the dry weight of the
Hanocellulose to be pulped, is from 3 to 12 % by weight, in particular from 4 © 10 % by
reight, in partioular from § to § % weight, and which has been concentrated, in particular

by vaporization, {vacuuny dstillation, ulita-filtration, sano-filtration.
¥ vap . J

In & method aceording fo the present invention, 60-95%, preferably 70-95%, especially
preferably 80-95%, of the dissolved lignin present in the pulping solutivn are maintained in
fhie retentate by nano-filtration. The lignin concentrated in the refentate is separated by

procipiiation, B by concentrating the lignin in the retentate by nano~filtration angd the

resuliing volume reduction of the retentate, the amount of the acd required  for



T
!

precipitation is reduced by S0-50%, preferably by 70-80%, especialty preforably by 8-
80%. The permeate which ix in an amoant of the pulping solution of §0-80%, preferably of
70-90%, especially preferably of 80-80% and containing only residual aroounts of Honin, 18
retured to the pulp. The permeste which s returned is subjected o o further purification
step, in particular @ reverse oymosts, distilfation, precipitation of salis, i exchange

freatment.

Variant 1} has the disadvantage that digh conventrations of acids ave pecessary in order to
decrease the atkaling pulp solution from about pH 11 to pH 7 - pH 1. That is alse true for
varimnt T with conventrating by vaporization or {vacwum) distillation, since the

conventration of the OH tons i the solufion will not be modified thereby.

It has surprisingly besn shown, however, that for concentratiog an ultra~ and/or nano-
filration Is especially advantageous. That is because, depending on the extent of
conceniration, ¢.g. about 80% of the OH ions remain in the permeate and are returmg o futo
the pulping and only 20% reroain pH effective when concentrating the Hgnin by ulua-

and/or nuno-Sltration,

it kas further been shown that with decreasing pH value also the molecntar weight of the
Hondn fraction prepared decressss. A typioal molecular weight distribution 18 set out in the
pictwre in Fig L

The ultra- and/or naso-filtration for concentrating the lignin i an alkaline, alcoholic

sotution is novel and alse subject of the present wvention.

{n a further aspect the present invention provides a method for the preparation of a
concenirated, alkaline, alcoholic solution of Hgnin, characterized iy that an alkalbing,
alooholic solation of lignin, in pavticalar such a solution that has been oblained aceonding
10 one of the shove described pulping methods, is subjected to & membrane Glteation, such

as an ultra~ anmVor nano-filtration, thereby optionally removing partially alechol.

Optionally the perrosate, before being retumed into the pulping process, is subjected t0 2
further pusification step or several ;:mriﬁﬁcaziim‘s steps, in particular to rEverse DSOS,
distillation, precipiiation of salfs, lon exchange treatment.

I€ the concentration is carried out by membrane flteation and by partial removal of alcohol,
these two steps may be cerrled put it any order; however, concentrating the lignin by

membrane fitration with subsequent separation of the alcohol is proferred, hecause in the



membrave Hliration the solution is reduced in volume o abow 20% and, hence, the

{thermal) snerey to be used for the separation of the alcohel will be reduced sigmiticantly.
Purthermore, the returned solution already vomtaing ethanol again for o funther pulping

sle

Concentrating the Honins by partial removal of the gleohol s only to be carried put te such
an extent that the low-molecular lionin thereby is maintained in solution. In the case of
complete removal of the alcohel, a separation of the lignin inte @ low-molesular faction
remaining in solation upon acidification and g precipitating high-molecular fraction 1 not

possible anymote, since the entive lignin precipiiates.

The precipitation of the lgnin from the retentate of the (altra-) / nane fliration may be
carried out by acidification of the Hgnin-containing solution in one step, ov may be carried

out in individaal fractions, stepwise b different pHovalue-steps frompii = To pH= 1,

This is true for a gy solation containing aleohol as well as for & Hgnin solution, from

which the alcohal has been ramoved

For acidification in & methed scoprding o the present invention, an inorganic or an orgame
et ; & B

actd may be used. Preferably an incrganic acid, for example HpS8Cy, HPOy, HO is used.

The presence of aleohol in the lgnin solution does have substaniial influence on the
srecipitability of certain portions of the Hgnin fractor if precipitation s carried out
without aleohol removal in advance by vaporization or {vacnem) distillation, only abowt

30%% of the lignin will be precipiiated, with the other half remaining in solution.

The determination of the average molscular weight of the two fractions, which has been
carvied out as stated above, has shown that the precipitated fraction has an average Ma of
1150 7 and an Mw of 5008 D, thus being high-molecular, while the soluble Baction ix
low~molecular with an average Mroof 750 D and an Mw of 1256,

The soluble fraction is precipitated, optionally fractionated, by removal of the aleohol,

The ligein propared according to the mothod according to the nvention or the individual
fignin fractions, respectively, may be washed with suitable solvents, &g water or orgaic
solvents, wherein the lignin fractions are not soluble, in order to separate contaminations

such as salts, low-molecular compounts.
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The lignin fractons prepared may be dried. The alcobe! eventually still contained in the

lignin fraction/s prepaved may hereeovers
X X o

The lgnin prepared acconding to the methad accy rding to the invention s preferably
furthier processed into higher-value produsts, in particudar phenol vesing, fuel components,

carbon fitves, plastic co-polymers or pharmaceutical products.

Further processing may be carried out ay appropriate, for example by well-knowsn
analogous methods for lignin :p'i"C?ifSSSﬁﬁ%‘i. Far examaple, the low-molecalar Hgnin propared
may be processed into products requi ing a low molzcular weight, such as Hgrdn derivates
with a molecular weight of ap to 1000, e.g. for the preparation of resins for the production
of high-pressure laminates, ke compact plates angd faminates, and the higher-medecular
lignin may be processed into producis requiring & molecular weight of substantially more
thar 100D, such as for the preparation of resing which are used for the production of wood

fitwe boards,

Water-soluble substances present in the lguid sepernatant of the lignin precipiations, in
particular acids, acid-solable lignin portions, salis, may be separated from the solntion
prepared in further steps upon isolation of the precipitated Bignin, This approach s
especially suitable for the separation of low-molecular hydraxy cinnamic acids, such as
feratic and coumaric acid, which may be separated by additional separation processes, &.g.

adsorption to carvier materials or Hpuid/liquid extraction with appropriate solvents,

Another possibility is the use of PVPP io a packed column, through which the solution
containing hydroxy cinnamic aclds is moved. Thereby higher charges may be obtained and

the ratio of PVPE used to the Hauid amount to be purified is about § 500 or higher

T further aspect the present inventinn provides n method according fo the present
{nvention, characterized in that, following the separation of the lgnin, the remaining acid
solutien s treated with polyvinyl polypyrolidone in order © isolate hydroxy cinnamic
scids from the solution, which hydroxy cinnamic acids are adsorbed to the polyviny!
polypyrratidone and removed from the solution.

The possibility of straightforward separation of the Hgnin fraction indo & hzgi'r and a low-

molecular fraction, each having their special ranges of use, is an essential advantage of &

method according to the present invention.



STABADALMI ICENYPONTOK

1. Eljards lgnin kinyerdsére, mizsd jellomezve, hogy ligoin hggos, o alksdislos oldatdhoz savat

adagohumk pH 7 és pH | kozdut pH-éigk bedlitaxahoy, & a kivsapdadoat Rendn sledlasetiuk, 8 tovib-
& P ¥ &

i Hgnin kinyerdsthes g sziiclethdl chdvolith alkoholt,

2, Ax 1. lgdnypont szerintl elideds, azenl jellemezve, gy lgnin togos, atkoholos oldatdhor sa-

vat adagotunk, & Kiesapddott nagy molekuldii Hgnl fhakeidt slvi Uasziiuk, &s kis molekalan Hgan
frakeidk kinyeréathez az sivilasetis wan kapott oldaibd! shidvolifuk az atkoholt, kilontsen beplrids-
sal, vakenmbepdrlissal, desetiltilassal, vaknumdesrtiliilassat.

.

3 &z 1. vagy 2. iigém*mmiok barmelyike seeringt slards ‘signiﬁn %{ianyerés’ére Eig:m}«*:-f:iiiﬁiéza}s

rontiggal végzett feltdrissal, 100°C alat, kiflontisen 40°C £ 8070 kkiiz{"}kiﬁ, ki&iﬁ:

koot hméradiloten, kitldndsen hogy o g Konventrésidja, a feltdrandi isémcdi Y sedraz me-
gére vonatkoztatve, 3-12 tmeghh ket hilintsen 4-10 trhmepde Ritzst, Kitldndsen 3-8 t8megh

Ried

i, azzal fellomeave, hogy v gos, atkobolns Hgnin oldatban talaihutd Bignint -eé‘xf.z'téas"zt}iuk a sei-

T

fard anyampol, kildndsen uyouts, sentrifugdlds, selres sikalmazdsival elvalasziiud, éx » lgnint g fel-
thed oldathe! sav horzdadisival levilasztjuk egy oldbatd kis moldkaliit £s egy oldhatatian nagy mo-

tekuddid Honin frakeid formdjdben, kitldndsen abol a nagy roolekuldit frakeidt sav boredmdisdval Ki-
esapiuk $s ez utén elvalasatiul, & 7 kis molekoldyh fraket® ax atkoholnak az oldathd] trténd eltdvo-

{itasival Kicsapiuk € ex uthn elvilasagink.

4, Az 13, igénypontok birmelyike szerinti eljdrds, sezal jellemeave, hogy & Hgnovethilozos

szuberiratom seabma, kilOnisen birasralon

A 2-4, igénypontok birmelytke szevintl elfdrds, azval je ellemenve, hogy a kis molekulap: g
nin frakeid adagos molthmegs Mn {sumber average moleoular weight) 1000 D de 30 B kazi, ki
fEndsen 750 D, s Mw (weight average mocalar weighty 1500 D s 1000 D kozéitd, kiiltndsen 1258
0 és & nagy molekalail Heoin frakelo Atlagos moliGmege Mn LS00 D &5 100D [ Koulith, kKitlondsen

1106 [ s 1200 1Y kopntt, s Mo 7000 D 68 3000 D koxit], kilintsen 4500 D & SH0 D kia8tth,

6. Az 13, lgfaypontok birmelyike suevioti eljdeds, azzal jellemenve, hogy a2 atkobolos, Higos

oldat, kitlindsen feltdrd oldat pH-értdhet a sav hozedas fasdval pH 7 & pH 1 koot kittndsen pH 7

o pH 2 koettd kitloulsen (mintegy) pH 2 pHdrtehre csdkkentifth,

§1R541.7568 8L, EP3632133 81



7. Az -6, igényprastok harmelyibe seerinti eljfrds, azzal jellomenve, hogy ax alkobolus, Migos
oldst pH-&rtdkét a sav hoozdadisdval fokozstosan ostikhentiik pH 7 és pH 1§ kdaltel dridkoe, abud a pH
cofddeentes minden fokorats wiin elvilasetivk = kicsapddott Bgning, kulonosen conmifugalassal, szl
résant, ultrasziirdseel, kitlontsen abol o kapott Hgnin frakeidkat széritiuk, s adott esethen & kinyert
tionin frakoid(k ban még jeloniévi alkoholt srdrithasal visszanyerjik.

8. Ax 1.7, igénypontok birmelyike speringt elidnis, aszal jellemeryve, hogy a Haninnek a fogss,
£ .

alkeholos oldathan 2 savas kicsapdseal firtind bokoncentrilisa elont egy Kegdea{th bekoncentralési

Iepdst vigeimk desztillaMissal vagy bepdrldssal vagy vékuwobeparlivsal vagy eliraszuréssel vagy

nanoN vagy Hyen jefleglh idpésck  kombin@lisdval, Kilondsen wlraselrsssel vagy

nanosahnsact,

9. Blidcis lignin bekonosaty 3, Higos, alkoholos oldatinak elidtiitasare, avzal jellomezye, bogy

1

liguin Hgos, alcholos oldathl, amely az elfizd igdoypontuk birmelyike szerinti feltded eljdrdssal van

2

ol&ailiteg, mombrdn e

2

Gréanek, {gy ultra- Sefvagy nanoselréanek vetlink 2l ahol az alkoholt részben
eltavolitiuk.

1y Ax elded ipdaypontok barmelvike seerivnth elidrds, aezzal ;eﬁﬁm»?\' e, hogy @ hinyvert kis mo-
Tebulait lianit olyan termébekks dolgoszak fol, amadyek kis mdlttmeget igfnyelnek, kitldndsen nagy
nyomdson préselt rétegelt suyagok, igy Rompakt lemezek € lamindtomok g}aﬁa%&i\oz sritkséges

ovantik eldallitAsthom v a vagy wolekulgn lignint olyan termdéleklkd dolgozauk fel, amelyek nagy

»

c

miltimeget igényelnek, Killdndsen i setlemezeh pyartisshor szikedges gvantsk eldstiftasthon

11, Az 1-8. igdnypontok hirmelyike swerinti elpirds, azzal jollomenve, hogy a Hgnin levalasztd-
sa wtAn visszamsradd savas oldatot bidroxifebdjsavakeak sz oldutbdl tiridnd kinyeréséhez
poliviniipolipirelidonnal keseljik, ahol # hidvoxifahéjsavak a polivinilpolipirrolidonon adszorbed-

{odnak $x azokat ax oldatha] elidvaligek.
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