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1 . "% PROCESS FOR PR PARI NG CELLULCSI C COVPCSI TES The invention
rel at es’ t GhinShept Hapia R he preparation of cel lul osic conposites, in
particul ar ji ‘startlng fromdivided cellul osic fibrous

mat eri al . RLALR i on further relates to the pang ; S ed
5 in the above process. In industry, in particular ars ‘I‘%WE@Nand
construction |ndustry cel lul osi c conposites, such™as—peaRe ' do¢rs,
partitions and g t for ' e and | arger
parts for pref a%%l ca?gdgé?rg% %ﬁ@%ﬁbﬁﬁ%gcﬁggﬁqg@gﬁgé in hog’%eg
bungal ows, barns and the |ike, are I n ever increasing demand.

Dependi ng on thehe @ﬁ@@ﬁﬁibﬁSreiiﬁéé“HH“E“ﬁf%%é@slEo?ethﬁ Ef@géfgg%éﬁqgﬁrs

or for exterior ig ar anount | Mpoyr -
especially for &% Pﬁaﬁlﬁp%?mm:&te% imppartisculps Eﬁngﬂ-ub@a-‘ﬁ@ﬁ& stagtingf

thehco_rrpo|SI tte pE@SMCHSvided @éiﬁ.@lc%sgﬂ: fﬂi@):@u{@'ﬂ@t@@%b%ﬂab' i ty, the
nmechani cal stre i 0l.0gi ca rabili
properties and &Hg FPK%“Q}%na??{§§ t%hége pPagg e@9§5ﬂsofquﬁ;ned

cel I ul osi c f Bbr dusthéaaboveg prdarssnl and 20 by the sel ected nanufacturlng
process. Convgnt | |aI f tLng ce I | ul osic
conposites incl \5 eab\gg 'da%xi fé%r% g‘celll%u t%‘?l @ ﬁ%ﬁ@g afd %%%t%%t%d
based fibres aréndmééry,u@%kﬁulnsxducqmpuﬁites,fauchresopapahelf@nad@brsJ|ke
particle boardspapd; Pabds £ni1 Reard.gd, 'KﬁhideP P sO£o£hf§fh1 ure

nanufacturlng pT O- cesses, the starting ‘materi a Irst reduce
si ze, sﬁP@dEl%Hg?% R | %f@%ﬁa&rlﬁ%@iﬂngffrm%}%eﬁ npke ke t hat

as a rule tmerelnaoﬁpofﬁeéd OHAGR Y N eRBIeK barfdPahY, tRE 1£8d dudte
rest wood and roeundwood, and small-size 30 residues are avail able fron1nany

ot her wood or flBr&’s® $AFLR3840G and, instead of being wasted, can
be convenlenDeyeuéEmgennsnthrrgxapﬁnﬂmeﬁ s the tbeposhuéacwil: be of

panel boar ds. T ! 44 NE(adp €500, Wi o8 ALkl NBe. palBRSELE! 1ol TOM

to be perforned resence or ence or n the
pat ent and non- E@ﬁ@ﬂtlmlﬁh#%uﬁﬁﬂPﬂﬂﬂa eepsicdedldye for external applicati-

15 ons, is the moisture sensitivity of the composite products,
affecting the dimensional stability, the mechanical stren-
gth and the (biological) durability.

These properties and the like are affected both by the
selection of the cellulosic fibrous starting material and

20 by the selected manufacturing process.
Conventionél'starting materials for preparing cellulosic
composites include wood and other lignocellulosic fibres.
Wood and wood based fibres are widely used for the manu-
facture of panel boards, like particle boards and hard-

25 board, respectively. In most of these manufacturing pro-
cesges, the starting material is first reduced in size,
e.g. shredded to chips, wafers or shavings. This implies
that as a rule there is no real shortage in feedstock
supply, as residual rest wood and roundwood and small-size

30 residues are available from many other wood or fibre
related processes and, instead of being wasted, can be
conveniently used as starting materials in the manufacture
of panel boards. The further processing of the starting
material is known to be performed in the presence or

35 absence of bonding agents. _

In the patent and non-patent literature the manufacture of



2  panel boards like particle board and fibreboard has been
extenS|Ver descri bed. Thus, "Modern Particl eboard & Dry-process

Fi ber board Manuf act uri ng" by Thomas M Mol oney, 1977, provides a b5
detail ed survey of commercial and sem comme ci aI processes, i ndi cating
the many efforts nade to sinplify and econofi t he process and the
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har dboard, fi bresgsnsdwin I@@Slcmbed@rrprl si ng shr eddi ng rubber wood,
treating the shﬂﬁfhdedlmm%wahmcleﬁeakang M@%%r&'}eéé 98B badRl d a

fibrous pulp and com pressi red, board.
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Anot her pr oces MaaEF e ings E’é{girg@%?oﬁu 919%?32 s:h%”r ecll‘j‘l"iﬁ’é%?e% %f wood,
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process conpri SES trq_'a.tl nq} t he | %ggogel | uosi ¢ nat I_ny di Vi d?nd form

with steamto Zpny| ef 58 BlpdF a %r%&Wﬁ B FITE T Ease
hem cel | ul ose tnhe rpﬁowsseemldnghehmeaeupesatakenotto c:augmstCtha sation, for

a tinme suffici gﬂ{ eq:tq%%oraﬁogieaggngxdb% ﬁgﬁydrahem cellulose into free

sugars, sugar car tes, furfural product and
ot her deconposiin &8 959 @rﬁdacfcyplf:@ﬂ-npﬁgceﬁé i cdieelosemhdid 1Whevsi c

material in{® procﬁzd@f‘ozﬁ%‘f BaeaBbagat hﬁlﬂf‘éb@ér& senpes af ke dpraeierdi ng
25 the tenperature at which the mat woul d ¢ a%ﬁ ure nd for a
time suffici entsrt@qdr%w&"nﬁfof’ﬁerHﬁ?é?’-?ﬂeﬁhe shy "%’Lfghr
pol yners, dehydicitigthe dalt@ty drakegam to iruéiaah PLioeitied q:zﬂml artd]ezrom-
deconposi tion produc.ts i.n the ul ose rﬁter%al s into a polyneric

._Ligpnpcel |
subst ance whi ct §|I\?elp§7‘15’oﬁ8§°t gg& ReEHheEd | Petlel | ul osic material
to yield thmmﬁmzstpxtqaess baspdsbnetbeodggregatlmecnéasemes‘l@é‘ér ability
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cost - benefici al”, e deconposition, of the
hemi - 35 cel | uldpaenibed dm &P -BhasLi§hoc EheuPBRFes FetrPElSeS fikeating

proceeds at sewgie 1GHd1ARI 0sdel AELBLEA1PERSEIN €46d CAGIm wRtH steam to
tenperatures often in the ran of 210 to 280%gtrerﬂllgl?The condi tJ

preferred duri Mfathe Hﬁteﬁ" stRg3oFemBEFaF R | TR R

rel atively sevdiemiddlledvale bultangesekpbeeding the temperature of carbo-
20 nisation, for a time sufficient to decompose and hydrolyse
hemicellulose into free sugars, sugar polymers, dehydrated
carbohydrates, furfural product and other decomposition
products: forming the treated lignocellulosic material into
a mat and pressing the mat at a temperature not exceeding
25 the temperature at which the mat would char, at a pressure
and for a time sufficient to transform and thermoset the
free sugars, sugar polymers, dehydrated carbohydrates,
furfual products and other decomposition products in the
lignocellulose materials into a polymeric substance which
30 adhesively bonds together the lignocellulosic material to
yield the reconstituted composite product.
Whereas the operability of the said process in the absence
of adhesives in theory would appear cost-beneficial, the
document makes clear that the decomposition of the hemi-
35 cellulose portion of the lignocellulosic material typically
proceeds at severe conditions, using high pressure steam
and temperatures often in the range of 210 to 280°C. The
conditions preferred during the final pressing or moulding
step are likewise relatively severe. Moreover, changes in



3, t'he conposition of the starting material will have an | npact on

t:she. t hernosetting during the hot pressing step, so that frequent

adj ustment of the conditions will be necessary. 5 Investigation of
the products obtained in the process known from EP- A- 161766, has shown
that their properties, although aIIegedFy fulfilling Canadi an

requl rements T UnddckipiAic ton WECLh8! B B¥e g TRANS QP R 130! B
relatively early repl acenent of product’s” expose 0 ‘Sévére outdoor 10

condi tions has ¥®AE Cakéhe sheragsebhing during ke fow xessiognetepat by
addi ng a sui t abice tiirdifi@quentad8itisBheRE SH RSN Rl 119 1t beat ment,

bis
even when this i s perforned a? | ess severe conditions than in the
process f r SHH¥ 3 For esai d EP docunent, products with superior 15

pr og_elr_t i es & e Iibtesitriedtion pdr thgut(:ﬁqsd?éw ecg.leﬂsféiﬁméii gﬁﬂ%tfrel proceas! k%ﬁwn
stability, mec cal, Str a ol ogi.c ., durability. e
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of cellul osic codpasidlys fuldildingdeanddiae| teduoisiandrite dieor mxiternall, which
process conpri a ydp.o ' re t Y

cellulosic s“%i'ietir gtfg ﬂt gl:éi ngﬁgg!ng%ie@a%m%{ﬁ{ag% %fr?plgrr{gtv%rly %%g?h’e range
of 160 to 200[ &SFlecementgofapsrdustactxpesed tyamvere gubdegr  step, or

a drying an a conditdohkChasad BeStgReh N Abdourdl i ed, or dried and
cured partlcle§F$ treategﬁggt%rla contacted with_an_adhesi ve,

. are ] V :
subsequently c S ReWa ound; Gt JoeAdding @ euidablec berddag
t errpe][ at ur 3 ancgents atﬁtelrl tFeuﬁHefmﬁl@frdlﬁi}ﬂﬁ@ftxfé'&ﬁm@ﬂdf i, %greexowg.@ai tRis
A preferred souyrc ulLosic fibrous material is farne
pr edomi nant | y &5%@6%%8e eﬁa?grFgfsmﬁ?%$F?s§?ﬁéhﬁﬁPns t@ﬁﬁﬂﬁ@a%ﬁ@,gFBFess
exanpl e fresh fyomdEbedafntepaddeEP ofiocmaent, pradsittuatithoedperior| n

practice, the %ﬁb@%&@§€§ LEPrBHﬁaﬂﬁéffifﬂﬁkéyéi IdPSe ard%lgﬁﬁgﬁsi-
available in divided form for exanple cuttings, shavigs ‘and chips, or
the mxtures oPPé#afFagdlaky. saasharical stxangtih@nd dhicdesdcalil
furniture manudaghbilngy. processes. However, the di nensions of these
divided materigls diffeE. congngrgblg' For exanple, the materials may
consi st of e invention may be defined as relating to a process for

the preparation of cellulosic composites from divided

20 cellulosic fibrous material, which process comprises a
hydrothermolytic treatment of the divided cellulosic
fibrous material, carried out at a temperature in the range
of 160 to 200°C, using water as softening agent, a drying
step, or a drying and a curing step, and a step in which

25 dried, or dried and cured particles of treated material are
contacted with an adhesive, subsequently curing the adhe-
sive-laden particles at increased temperature and pressure
under formation of the desired composite.

A preferred source of cellulosic fibrous material is formed

30 by predominantly wood based material which is widely
available, for example fresh roundwood and pieces of dried
residual wood.

In practice, the cellulosic fibrous materials are sometimes
already available in divided form, for example cuttings,

35 shavings and chips, or the mixtures of shavings and sawdust
resulting from commercial furniture manufacturing
processes.

However, the dimensions of these divided materials differ
considerably. For example, the materials may consist of



4 ., mxtures of particles with average di mensions ranging from 1 mm
tzor 15 cm These materials, including roundwood and resi dual wood,

nmust be divided according to t he speci fic manufacturing 5 process. In
t he process of the present invention conveniently any of t he di vi ded
starting materials normally used in the kno commerci al processes for

t he manuf acture | | b oriented_stran gard
and the like caﬁﬁ gﬁg%% %g BP?@%Qles v {ﬁxﬁ(?é%§% eBPéP&FrE&“%ﬁB%dfﬁ%ﬂt
of the present pr&®e§® 15 cmin particular suitable for the manufacture of

orient ed st maedebpatdrihig, iyt Oadh s %drma&t %El'da!re@i?éﬁi‘n&rbéﬁ
consi sts of partlcleﬁF gvln a length of"up to e range

of from1 mm to™ ™% e ¥Fcerring FQkhe Speé‘lélcl ﬁ‘aﬂﬁgaﬁéﬁﬁénﬁf from
1 mmto 5 cmSangraceBickness of at nost 3 nm preferably of at nost 2
nm Accor di a her ferred enbaodi,ment qf the progess. of he
i nvention, in pgrg't %gﬁl gg&gﬁ??a% “:et?%rprﬁ‘ﬁee“ghr}ﬁf"z?&t&f’é‘ §8n§fanb§FFi’-¥l %nlﬁo%ﬁ d,
the divi ded stathﬁnglnadedlatartlnngEﬂeﬂﬂakﬁInpnmaﬂ&ySHSedflﬁatheckﬁéwn
having a | ength Lt ref.erab I n i he
fange of from 10mEREisy pEAMEES fdbnk WRakEATtl BEPARLYCHS hoFEds

mm prefera@PPanb@ﬁédraﬂgbemﬁedraﬂnandzhnard mmd 2he Linkerdan be ap-

prepare theistaptiag,.mterial for the process of the invention,
conventional te hnlgaes known in the art may be used such as nllllng or

shreddi ng met hoi§SOFARY rawd Pre@ﬁﬁ?ﬁdzﬁﬂ?QﬁiFeﬁé o&gtBgapsasepttppecess,
material , size andpartiomlst Lmelitféb’ﬂé%fﬂor 'E%Ynﬁ&ﬁfﬁetlﬁkéréﬁ oQ%eHi(:jé&Ct ly
t ranspor - t cti i, N shr eddi
perfoPned accorggﬁég?dgﬁﬁgi gﬂl ‘£Vﬁgﬂ%%ﬁW@ﬁFFBﬁéWaFGEHﬁEqﬁBQSEﬁBEhafﬂYthe
art. For exanpleonslstsh@frpaftxqiasyhauingamrﬂedgmhtoEnuphEoplBsempeeoj
st eam EBGSQEtEHénﬂaﬁ%gfé?ﬂf¥d gre ﬁyrg Hg&tﬁe Qenef ?

e Je S C(I:'gs or

for converting the raw rial éria
fibres. AccoBd¥nglR otk eranas afs ﬁ?fTOHt Hemptr &oeht crnaedt aonhlcheess of

di vi ded materuaatnaogubsaﬁaecbztecfe%am@r%tfh%mbw@ heat-  ment under
specific Condltﬂgnsrdlng €35%£é£‘§¥“3¥éferred embodiment of the process of
the invention, in particular suitable for the manufacture

20 of particle board, the divided starting material
substantially consists of particles having a length in the
range of from 1 to 12 mm, preferably in the range of from 1
to 10 mm and a diameter in the range of from 0.1 to 5 mm,
preferably in the range of from 0.2 to 4 mm.

25 In order to prepare the starﬁing material for the process
of the invention, conventional techniques known in the art
may be used such as milling or shredding methods. Thus, raw
materials may be segregated by type of material, size and
moisture content. They may be stored, or directly transpor-

30 ted to the production unit.

The milling or shredding is performed according to any of
the conventional techniques known in the art. For example,
the milling can be carried out in the presence of steam.

Presoftening the material under pressure may be beneficial

35 for converting the raw material into divided materials e.g.
particles or fibres.

According to the process of the present invention, the
divided material is subjected to a hydrothermolytic treat-
ment under specific conditions. In this treatment the '



starting material is contacted with an aqueous softening agent at a
tcenperature in the range of 160 to 200[err]C , using wat er as softening
agent and at a pressure of at |east the equi li brium vapour pressure of
the softening agent at the 5 operating tenperture. During this treatnment a
br eak- down of at least part of the hem el | ul ose and | i gnin, present in

the starting ' . by .means . of  di.sproportio- nati.on .and
hydr ol ysi s reg?%?%ir‘l?n%ﬁ?%%%ablnoﬁs Nk is‘ﬁ:ﬁefioabgg an %%‘ﬁ%%}‘%f? 9t is
bel i eved t hat t#&@gept tfuca Sasfpatatuke izatdedirspgepof ti®hato @D0°End using
hydrol ysis reacihess, ad oni ' subst gphces IL.@ti es
cont ai ni ng heno,lailc.%%ue&%n%m%g{&&ngg?lggepglgﬁ%?%%%ﬁ%uﬁ%ﬁﬁzl
curing stage | af@ttIPEHEN praRays Pragsureesf| thef sefieering agent advdhei bl e

reactions, psodtpésatidd tedBcit FaTeDSeRg! thds Stabihddy 2kddN- AR 63 )
durability and et):(Cf| | ent water esustigci are obtaj ned. Wereas the
hydr ot her mol yt i 3¢ t 1 mBRAT C 4F FPec hepiegloniose and lignin. xesangh in

pL essures hm)r g tﬂmlestaatzﬂ:imgesrweﬁri(aaﬁdbccurshbiéotﬂéaﬁé %?Ydiélircﬁj&fﬁbf-ed-
Thus, it has | .t hat the r er ytic treatnent (s
advant ageousl| y%&f&geraafq%dr %éfl?/g “Br g??ﬁ?éof% . tﬁi&% - f"flt'ﬁi?l@gt 501§e
bar.  1f deshewnsl hshe&hephtitedsobylievedetbaenthe grdbicte @hahe
rated in theo Proges s ddoddy r_%'a&gﬁt‘i’eﬁregﬁdt Rgats é)sllhé:actio o DriQUS \;
material is shredded, or divided into wafers or 25 other parti’cl’és, as
di scussed abovelllgpiBiREtances asy adgphydes apddueiebier rqantaimiag

hydr other mol yt | shénAaldTRiioupd)Sarill unfueb! ol fnd AfladldiC dirithg EheeCl! Y
after the preparation 0 tthe starhlngmaerlal In divided form In this
manner t he BPiHRIStAFRILATERs LPoFREaPROBPSE hePS f FFbde S dheses 30
can be i ndependem4{nevadisdbde treackdoaddi produtbereitls atigh diRrmhdional
directly drydn I ,6ls A h Lk 5. di ng unit, .as the

will be con%@ac% eéﬁ% %dta %éga'ggagghio&?g%?#gl%e ai%ﬁ%%?@ &ﬁt
hydr ot her nol ysitessighance areyobtedinefde an efficient use can be made of the

heat 35 requi nihridad eV ByiaRuEhatAGEL OF %:P@aﬂﬁ&?@sc%]n Y WLAGRY oyeOUs!y
at |l east part of the heat regpved from the hydro- thernolytic reaction
unit can be utid¥ zfe?f}a&w’ﬁéérn 1gh REgESUres ARKR TRIRFALS RENASRTRFONdS t he

particle dividitngnmisdre &y far preferred. Thus, it has been established

20 that the hydrothermolytic treatment is advantageously
performed at a pressure in the range of from 5 to 15 bar.
If desired, the hydrothermolytic treatment can be incorpo-
rated in the process at the stage whereby the cellulosic
fibrous material is shredded, or divided into wafers or

25 other particles, as discussed above. However, it is recom-
mended to perform the hydrothermolytic treatment subse-
quently to that stage, i.e. directly after the preparation
of the starting material in divided form. In this manner
the optimal conditions for each of the said process stages

30 can be independently adhered to. In addition there is no
need for directly drying the wet particles from the divi-
ding unit, as they will be contacted with the aqueous
softening agent in the subsequent hydrothermolysis step.
Furthermore an efficient use can be made of the heat

35 required in the various stages of the processg advantage-
ously at least part of the heat removed from the hydro-
thermolytic reaction unit can be utilized by means of heat-
exchanging to supply heat to the particle dividing unit, or
to heat-up a subsequent batch introduced into the



to heat:-up a subsequent batch introduced into the

6 . hydrothernolytic reaction unit. According to the invention, the
treated particles are dried, or dried and cured. Drying is typically
performed at a tenperature between 50 and 100[err] C. Hi gher
tenperatures, 5 e.g. up to 450[err]C, are #%asible, provi ded the

conbusti on enpe re.of.the ticl t hensel ves i s not reached.
Drying is prefe§§§?9£§%ﬁT?}ikﬁﬁtj%%%y%ﬂﬁéu%§§ﬁining noi sture content of
the particles i3cabrdbsy U0%hy imigition.onde treagsisparbicbasers are
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subsequent curing stage. e curing of led particles is
éh . B

conveni ently cafr Fe@peragyre Jpetwanie S @k L0R°E hlidhRie AMRSFHRESF t o
220[erf] C .5 péegelraplfzows@d@t "a.%@gﬁe?fsiﬁlépl ﬁ@%ﬁ%&%ﬂ@rdduﬁbdam
PR I T LI e LT
duration of thepewinggistppefariblydemendmed wtil that vemadbhibhemphstind es
e A1 ST 0, ESTRSRE SR S cnad O i, pveblbebeenyduand ¢
di viding the ramolatereatonsents armuritkewdfod sugsabdant but do 8pesoRsr be
tthe. presaboesBReifl AdalBlacl i AU oridhal, surBeiiohP cabLAg Raghes:
undesi rabl e, th&he cupingopfi the diriet gantdicdiess isaFopyepiepEa¥caaryie
sieving the 25 patthel eémpOra®ireéd it |aRsiddmpl o froar 128agsl g207Cc,2 or 3
of ‘the dri ed"or PARFEERARY Loy el ptdeI e Erom aal 52 GR0TS it 4 Sy
instances, for €xasapbe Léwconpgen tetmodgherd.f Mementprafepredecturésgwi thin a
srooth surfage SpapErafyifs afE Y Sikne rafor 00 HENCLEIISHEE AT | L1
conpri si ng pRtinal eduvat bt fof cthe Shuming sregeawidilxdepesdoPnsFae|
chips and finespaty3a SHOERQUSHEL Yordd el t8fk Qurdiedenpdratied BaLkkcles
or. as ted, but is usually between 1 and 4 hours.
Owing to e.g. incidental clogging and the method used for
20 dividing the raw material, small amounts of larger parti-
cles may be present, whereas attrition may have caused the
formation of some fines. If the presence of these larger
and smaller particles is considered undesirable, the
uniformity of the particles may be increased by sieving the
25 particles, or by air-classification, for example in 2 or 3
fractions. In éome instances, however, sieving, or air-
classification of the dried or dried and cured particles
can be omitted.
In some instances, for example if composites with different
30 properties within a single composite are to be prepared,
e.g. heavy panel boards with smooth surface areas, there
may be benefit in using starting materials comprising
particles of different sizes, such as mixtures of small

chips and fines.

35 Subsequently, the dried or dried and cured particles or, as
the case may be, the various fractions of particles, are
contacted with a bonding agent, also referred to as
adhesive.



the case may be, the various fractions of particles, are contacted with

a bonding agent, also referred to as adhesi ve.

7 In order to obtain adhesive-laden particles such that the

particles will only beconme superficially cowfred by a thin | ayer of
adhesive, any of the commercially avail able techni ques may be used, one
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with presel ecte sive at erature.
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particles brought A

t mnt referred anounts for
t he manuf acture B‘Puﬁg?t? rah‘ls aF’nt q:%% g‘r‘%e@of' 5to 15% in
particular in thAg is praﬁgered Ebtawdiﬂéthetdag Qénst&§Ssam0unt8ubfable

adhesi ves, in p?ai&eg%ér 5QLat: %éeéﬂ?é vpﬂheno £ t%%p%kﬁégbgnéfof:héhécono-

conposrtes i nc resi Nns suc orna
nel ani ne- f or mal #¥h9fethe nprogese-andalt Z@Y mﬁ%tdéﬁyeereductmn of the

[ﬁsor C} nol - ,:u@f)l me&ﬁah@eez éf@eﬁ@%yof aHd) curdP pRORNEES "RecoimenadEnat i ons
ereo usua

% form althou q6$0mdered resins_.can. al so be

used. O igoneri m°unE§t8he§dh%sbve%I§rg%rF§rg: T8R950tndn 5% 4 g %aR¥ one or

gnred dﬁlefrnSw&mdhEUthpéﬂmﬁﬁgrmﬁlﬁhé sxzﬂrﬁisnnﬂbuwaomanand the25urfgoen

ased adhesives se. S S t i nvention
aBRS BEFHL SFaPti AR Srouand DAdlE EASRRSWakH Bhe

t he adhesive-la advan eously bX
sprinkling, in adheszpeesgreiermﬁdcBannkﬂI%pﬁ|th@n6w@mfﬁ§ﬁ@rﬁa9§rEarFe¢ e
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coarse cent il portion.in between two snooth surface covering |ayers, it
i s recommended ¥8ugeephrd BOslREcR|thke sanekasisS.n the press or noul d: one

consisting of aghesh¥ee adhégﬂe@silm prrdicllen: fUre «desnalli Bg Gkt
adhesi ve- | aden artigcles andﬂud%mgé% anothe aghesive-

35 laden fine ﬁQPhFEgE%O?%y%f RS mposites, lnc ins suc
phenol-formaldehyde, melamine-formaldehyde-, melamine-urea-

20 formaldehyde-, resorcinol-,polyurethane- and epoxy-resin
based systems, or combinations thereof, usually in liquid
form, although powdered resins can also be used. Oligomeric
ketones, e.g. oligomers of carbon monoxide and one or more
olefins and furthermore natural resins such as tannin or

25 lignin based adhesives are likewise suitable.

In the process of the invention the adhesive-laden parti-
cles are then deposited, advantageously by sprinkling, in a
press or mould, usually in one or more layers. For example,
if it is desired to prepare a particle board comprising a

30 coarse central portion in between two smooth surface
covering layers, it is recommended to prepare 3 successive
layers in the press or mould: one consisting of adhesive-
laden fine particles, one consisting of adhesive-laden
larger wood-based particles and finally another adhesive-

35 laden fine particles layer. ”

Also multi-layer systems can be prepared, e.g. with diffe-
rent toplayers for decorative purposes, or with different
orientation, as in oriented strand board.

Once arranged in the press or mould, the {(final) curing



Also miulti-layer systens can be prepared, e.g. with diffe- rent

topl ayers for decorative purposes, or with different orientation, as in
oriented strand board. Once arranged in the press or nould, the (final)
curing g 9B step in the process of
the invention conprises the ther- nosetting pressure treatnent of the

;’iﬁhfﬁ'eve | aden ee]gab:c in trfgl oc %&Ot@ﬂf”tﬂmé:lirriwﬂéglttn.%g}f’@bﬁ\bugﬁésIﬂﬁéuaeefi'hose :
range of “from to err in.the,range of. from

140 to 200[err]@Ogﬁﬁtﬁﬁgtpﬁﬁﬁﬁ¥ﬁ%i SF%¢W¥ﬁ£‘¥%ﬁ&§ 8éh??6ﬁfléﬁgeg %Fti

éQO[ err] (Cj: dNor mellkg,. sSuitable @lmmﬁsuamgaoqumse meﬂ.hdésthosarenulsh@i.

econmended pressures ra to r

30 and 5 bar. TaFPf& 8% ggo%r%%% bepﬁgiﬁf@aﬂg :(Ljnpolf %ﬁg& as deS| red

10 and furthér adeSbeEOD?C samienmanpwefemhﬂlyr ta. the ﬂm%mﬁ)o@qne 160

products obtai ng b qgmg dgf %$%§5

oriented strand oargd"l Q&ﬁn Iow g%ﬁs??§§%§spa§ oards and flbrous

felted boards, &xg. usedhakqmwm DR]F RS FANGR ﬂinbéﬁtwsarlds 15° The

invention is futherpHakén?&EP«}'eﬁetWeé:b%d UdPW MarON- limting
exanpl es:

Exa erlrrentsfo py oduci n at.es re,cacried
out with a Hf'lhﬁt Eﬂ‘lé'e@f PF‘B@%“% T Rg Bt n%hpggg.ggpfil Ag ?éﬁ"
20 contai ni n@ bahl garthesdadhgsted dﬂm@h.zaf\amérmvwme@quimda

i al ticleb d duct t d
barti ol ear it hhel GRGPRBES 1ol ik ained, thd el iREy GRI' Exbie mv\gre
treated in-a 16basedl panelahoaxdavsalctmm Qmmmnﬂebﬁgrﬁlm bqahl apdi um
25 with the Vapzﬁi agﬁé‘ft}zv‘%ﬁ?t?l\@ﬁ%rbgﬂdslﬁﬂa EHEHR Rlted E%%@éaté”& of

165 and 185[err respec e partic were then rapidly
cool ed. Subsequ ﬁapoarﬁeapérw&%-dmty fiharathadtfere dried at 40[err]C

to a residugls Mhat 46GepONERNs Furtthert eEBLUSA AL AN G Heh Ed 10 bt lgahon -
170[err] C for 4 _hours. ter sieving to renove particles snmaller than

0.8 mm and conditimiting Gﬁ?'%fe?he particles were honpgeneously sprayed
wi th an anount of 13.5% by weight of liquid MJF (nel am ne-urea-

Example 1
Experiments for prdducing plates were carried out with a
mixture of round and recycle wood. This starting material,
20 containing both softwood and hardwood, was obtained from a
commercial particleboard production line.
In two experiments the wood particles, with a length of 1-
12 mm and a diameter of 0.1 -5 mm, were treated in a 16
litre autoclave under the pressure being in equilibrium
25 with the vapour phase, with water for 15 minutes at a
temperature of 165 and 185°C, respectively. The particles
were then rapidly coocled. Subsequently, the particles thus
treated were dried at 40°C to a residual moisture content
of less than 10% and then cured at 170°C for 4 hours. After
30 sieving to remove particles smaller than 0.8 mm and condi-
tioning, the particles were homogeneously sprayed with an
amount of 13.5% by weight of liquid MUF (melamine-urea-
formaldehyde resin) and then pressed at 185°C for 144
seconds at an initial pressure of 40 bar to produce plates
35 of 40x40x1.2 cm.
For comparison, a third experiment was carried out in which
the particles were processed in the same manner, with the
exception that they had not been subjected to a



forhafdehyde resin) and then pressed at 185[err]C for 144 seconds at an

initial pressure of 40 bar to produce plates 35 of 40x40x1.2 cm For
conparison, a third experinment was carried out in which the particles
were processed in the sane manner, with the9 exception that they had not

been subjected to a

hydr ot her nol yti : e products obtained in these
experiments meﬁﬁ&&%&%%gggggtﬁftﬁgggg%gé “to the swell in water (200[err] Q)
( NEN- EN 317he ghyeenpPepAuFtorltaimedrin YhEe ENDEIIpenteswassl 5
inter pal bO_ndhtad‘és%ﬁdbwﬂchln?efsgféctghe@%ﬁe (%ﬁel’?@tz')r( Nl (zo;c?w&ﬁnam

speci fic wei ght_ e resylts o es es re i ven bel ow,

untr eat ed 3f67§['e|d1rP’Clntern§éS}P‘é’F‘§] iLIB (fryas SMN‘E&B AMdlar regidual 5
hours, % 4.% internal Bofd after Bofling for 2 My S(IP wel)ANEN-EN 6.8

4.2 IB d 1.10. .. . 0. . 91
spec.mﬂ(kg/n{gﬁﬁﬁy) an§58peg1flc we%ggt.aéhe g%ﬁyfks qngﬂﬁge tests arg ,,

0.41 0. 43iven Hedowwt (kg/ nferr]) 749 753 763
The results obtained in the experinments according to the i nvention by
far exceed the requirenents for class V particl eboards and | oadboards
for use in humd conditions untyeERegN 312-B5°C 20 BERMEle 2 A nunber
of experiments were carried out with m xtures of round and recycle
wood, applying varioys hydrothernol ytic conditions and using several
di f ferent adhe§W@@§,anU%ﬁﬂan phenol formal dehyde, tannin based, ND
and MJF. 10 2 hours, % 4.5 3.4 1.9
24hours, % 8.0 6.8 4.2
IB dry 1.10 0.84 0.91
spec.wt (kg/m*) 750 749 759
IB wet 0.24 0.41 0.43
15 spec.wt (kg/m®) 749 753 763

The results obtained in the experiments according to the
invention by far exceed the requirements for class V
particleboards and loadboards for use in humid conditions
(NEN-EN 312-5).

20 Example 2
A number of experiments were carried out with mixtures of

round and recycle wood, applying wvarious hydrothermolytic
conditions and using several different adhesives, including
phenol formaldehyde, tannin based, MDI and MUF.

25 For comparison, experiments were performed in which no
adhesives were used. In all cases the properties of the
particleboards and loadboards for use in humid conditions
were superior when an adhesive had been used.



25 For--conpari son, experiments were performed in which no adhesi ves
were used. In all cases the properties of the particleboards—and
| oadboards for use in humd conditions mere suiérlor when aﬂﬂﬁdhesive

had been used. CLAI V5 A pr paration
of cellulosic conposites from di vi ded cePIqu I al

whi ch process conpri ses a hydrothernol ytic treatnent of the di vi ded
cellulosic fibrous material, carried out at a tenperature 5 in the range
of 160 to 200[ eFFREMSusi ng water as softening agent, a drying step, or
a drying and a curing step, and a step in which dried, or dried and
cured particl es_of treat terial are cont cteg th an adhesj ve,
subse- quentH-y cBF?ﬁ@S?hgoﬁ RSB RS P %mgPsFﬁcF%%B%fFﬁiﬁ

t enper at ure andfppasdivededdesliviswic diioushaatesindd whichopposess.

cel lulosi c 11 br GRUBRapep, & FBhterd et Erabiiel, bJ"tue gihlieds of

wood based nat ecedllulosis Blbrbmn(manﬁrxﬁixﬂcﬂnnﬁaﬁ nuclatnaltemperature

characterized igy Sugetgéﬁ?éhﬁfcﬁédtﬂéﬁa °E'bﬁ ”@é@éfa%%'§bf¥%§f$

parti - cles, st ant aving a engt dth

of up to 5 cm éﬁénﬁftm@mﬁb%% et s ByHmg |aﬁ~d a CHEF-F-QCEF@P oingta
nost 2 mm ZOSéepAlﬁr@ﬁféﬁ &ﬁmé&aldmedmrecplawnb%r@a %arﬁﬂé‘léétSf' zed in
that the cellulgsic fib erial is divid

Substanti al 1y hBEPRESR PRUGTIAL (AISEIRhAREast HEbaD adhepives Hibsen a
di aneter in theguangkyotufingn thd ddhdsive-laden particles at increased

10 temperature and pressure under formation of the desired
composite.

2. A process as claimed in claim 1, characterized in that
the cellulosic fibrous material started from, predomlnantly
consists of wood based material.

15 3. A process as claimed in claim 1 or 2, characterized in
that the cellulosic fibrous material is divided in parti-
cles, substantially having a length of up to 15 cm, a width
of up to 5 em, and a thickness of at most 3 mm, in
particular of at most 2 mm.

20 4. A process as claimed in c¢laim 1 or 2, characterized in
that the cellulosic fibrous material is divided in parti-
cles, substantially having a length in the range of from 1
to 12 mm and a diameter in the range of from 0.1 to 5 mm.

5. A process as claimed in claim 4, characterized in that

25 the starting material substantially consists of particles
having a length in the range of from 1 to 10 mm and a
diameter in the range of from 0.2 to 4 mm.

6. A process as claimed in any of claims 1-5, characterized
in that the hydrothermolytic treatment of the divided

30 starting material consists in contacting the said material
with an aqueous softening agent at a pressure in the range



5.. A proocess as clainmed in claim4, characterized in that 25 the starting
mat erial substantially consists of particles having a |l ength in the

range of froml to 10 mmand a di ameter in the range(“ﬂummm"' Hu””m
nm 6. A process as clainmed in any of  clains 1-5
in that the hydrothernolytic treatnent of t}e divided 30 staftlhg hat'er i*a

consists in cont@acd iy qihgs2aid materi al w th an aqueous softening agent
at a pressure in the range ) of 5to 15 bar. 7. A process
as clainmed in any of clains 1-6, characterized . in that the

hydr ot her nol yt i, 15 g¥dERN: g eaaamsd oyt any oﬁué’ﬁ&ﬂ#@rh! 4.0 HaraditReit-8e
cellul osic flbrous terlal i.nto A process as

clainmed in any of rFetey hfdreﬁaﬁsegiwi@dtreatwm Het G I88 QUY es
obtained in thaubﬁércp,tdm el divéding theat@EDiled fo of iltbuss uelitdrtiall tiheior
renaining szﬁg econtent Is at nost 10% by wei ght . 10 9. A process
as clainmed in ali mc81 Characterized in that the dried particles are
subj ected to a curing treatnent at a tenperature in the range of from

120 to 220[errld: a proceld o8 BPIQSRSS 25 £%9Og?d jf&"&l[al % 9 ure |ngﬁf¥e%ied

I n that t he curlngtrea ment 1s carrie errpe'r € 15
range of 140- 200} d&fgtCthe partigleg gbbabnedain cthe nudinathammahytd.c

characterized ltﬂ:éatta\tent areh@rgHai, Nguth ehAENEhé Sy CAINA 8 Y nAlstlre

r reint
temperature in tNQ .t is at most 10% by weight.

10 9. A process as claimed in claim 8, characterized in that
the dried particles are subjected to a curing treatment at
a temperature in the range of from 120 to 220°C.

10. A process as claimed in claim 9, characterized in that
the curing treatment is carried out at a temperature in the
15 range of 140-200°C.

11. A process as claimed in claim 10, characterized in that
the curing treatment is carried out at a temperature in the
range of 160 to 190°C.

12. A process as claimed in any of claimg 1-11, characte-

20 rized in that dried or dried and cured particles of hydro-
thermolytically treated material are contacted with an
adhesive at ambiant temperature.

13. A process as claimed in any of claims 1-12, characte-
rized in that dried or dried and cured particles of the

25 treated material, optionally after dividing into 2 or more
fractions of different particle size, are contacted with an
amount of adhesive in the range of 5 to 15% by weight
depending on the size distribution of the part.ic:les.

14. A process as claimed in any of claims 1-13, characte-
30 rized in that as adhesive use is made of a phenol-formal-
dehyde, or a tannin based resin.



range ‘of 160 to 190[err] C 12. A process as cl clalns
1-11, characte- 20 rized in that dried or dried and lm@@lwnﬂl\ﬂm
hydr o- thernolytically treated materi al are cont

adhesive at anbi ant tenperature. 13. process as clainmed in any of

clainms 1-12, characte- rized in that drlléd or dried and cured particles

of the 25 treat terial, optio aJI af ter_ diwvidi,ng._into or,
fractions of di ?g’ér grﬁg??fscg ? %r’é‘&fﬁ‘t (‘]’i%“&sh&anz' Chgg&gn? of
adhesi ve in therdiasdeinf tEatoadB%bWe*/h@n partiddeenditmgngrdt hs eheeor
di stribution of 4,bg EQ&%&(SQ' &7e Lured dtha ?:x@d%ﬁ%s i t%'ea'rgﬁég' BfaEi‘oerzLo

clainms 1-13, charact rized rn that a esive use IS

phenol -fornal - t© §ehpeandrab 2 FRMPETRBHE rigsithe range of from 140 to
12 15. Aspr 09ess, apn PartRéilar Ay tde ¢habBbok- Edomchesacserc, rized
in that adhesive-I|aden particles arranged in One or nore | ayers are
cured at a pressure in the range of from 40 to 5 bar and at a

tenperature in tBe Panse béafd@nﬂrﬂ.éaﬁ)e\iér S by ugingathecplkatessd ide
range of froml boar ds whenever obtai ned by

usi ng the pr oceggaég‘oh l%l 371}413‘8“? %f%f'rf?/s gﬁﬂcﬁ al s 1-15.



