WO 02/ 20667 PCT/ SG01/00180 1 Moul ded Product Field of the invention The
invention relates to noul dabl e products. Mre particularly, this invention
rel at es two omosbted products manufactured from plant fi beper/s@adogsoound of
the invention In this specification, where a docunment, act or item of

know edge is referred to or discussed, tthis reference or discussion is not
an adm ssion that the docunent, act or itemof know edge or any

conbi nati on thereof was at the pri Qi ublicly avail able, known to
the public, part of comon general Mbawg%&mc@r known to be relevant to an
attenpt to.,.5ol an toblemw th which this specification is concerned.
Whi | st theﬁ%&l"ﬁ@?%‘é‘%‘%&%ssi on concerns products such as contai ners,
protective__ packagi ng_and shock _ absorbin ackagi it is to, be ynderstood
that the sahe Hmepﬁem Frlades to %%b?%praﬁwbr_ %r_g?fﬁ%ébﬁ At e IRTESiT g to
the pr esen%ndugaég baRtd H M@l fORE $184t fidere! udi ng tabl e tops, cups,

t ake-away tood contal ners, partitions, packing materials, golf tees and

al | . produc 13Si i a flat piece or a container. A product
accordi ng E%Cﬁé h!egllhﬁ’\l;en ll‘?%'%mrr%ly be of any conveni ent shape and may
optionally.include. partitions or _protrusi.ons..,Man urrently, used products
are made { PHIDEREToRon, WS fsatihl el deios PR B IgPEned 0PS, oo

Pl asti cs naisehidsad, shid@efefincélGodisahesian t o 8 admbsiod itk @ealbcOhedf 4 ot itél of -
Such materials may be collected and often recycl ed. However, recycling does

not conpl &pevlpdsdpyanytaembinnlion Sipreaitvas apthsiprienty ¢se ubksly armlablsi kraw s

because th r f 0 e i) he
at m)spherefo ﬁgggp ﬁ?ﬁg)%ﬁ)?gg%@mzl%\ﬁ}cﬁ a?gédr%t J)rﬁg%s@ltggé %%/Uapg%gﬁfa g e}%ﬁt and
wat er pol | sblve any probicagwith rmepelr talyl specifieativgds tancetiredenvi ronnent . Whod- based
products, such as paper boxes and paper pulp packaging, lead to

def or est at iWHilst W foBbwitledR a8 ontdonB RS prHdhRELHEES asi®dhtdifdrs, pavtectivedi I ect
harnful- effect on the environment, deforestation resulting fromthe need
for wood chpgkagingand sheskrabgorbingdaskagiigsibis to e adersiped thabheseme pripgiplen i s
equal ly ha I t,. r I years
and t he ha%@lg:to g@(’)#’%g}l%[gﬁl\%u?r%ac a&&(ll’?lﬁ{rlllg t?ﬂ%%%%@b%?éﬁ%gﬁo%ﬁ%ﬁagm%@?r be
renedi ed, éwhndiny eibleopexiyes) thkd-apay ifest ahtdiner® partiont,packing aaeriplp golf
products, such gs paper. cups,, have a copating that i.s non-biodegradable

whi ch can &ssénd all p{q@ptsge@pggpg githet 2 flat piece or a container. A product according to

the invention may be of any convenient shape and may optionally include partitions or

protrusions.

Many currently used products are made from plastics and petroleum based derivatives or
natural wood. Plastics materials do not degrade and cannot be disposed of effectively.
Such materials may be collected and often recycled. However, recycling does not
completely solve the environmental problems posed by many plastics because the
breakdown of these compounds releases harmful gases into the atmosphere. Plastics
products which are not recycled may lead to land and water pollution causing irreparable
damage to the environment. Wood-based products, such as paper boxes and paper pulp
packaging, lead to deforestation. Whilst disposal of paper products may not have a direct
harmful effect on the environment, deforestation resulting from the need for wood chips
for paper products causes ozone layer depletion which is equally harmful to the
environment. Reforestation takes at least 15 years and the harmful ecological impact
during the recovery period may not be remedied, even over an extended period of time.
Further, some paper products, such as paper cups, have a coating that is non-biodegradable

which can cause further ecological harm.
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SUBSTI TUTE SHEET (RULE 26) WD 02/ 20667 PCT/ SG01/ 00180 2 These adverse
envi ronnent al and ecol ogi cal effects caused by the disposal of volum nous
waste gi weopt/se6t1o a need for a substitute material to prpdiseitivese
products, preferably a material that is derived from a bi odegradabl e

and/ or readily renewabl e resource. Wil e pi odegradable materials are

avai l abl e, the previously known materials may not be useable as a
substitute Tfhg,-ée R binfich A0 YE418 -cﬁ?e?f‘eets%@seh@gm AERESTSR G form
products by binding together [oose nmaterials. For xanpl'e, chi pboard or
particl e bowstt gisessatocomed dorsi substiteteoatermal do attidusé thess proiduwts; preferablyias not
conveni ent t I ce,.shaped artigles . fromchi pbpard. There isS a process
that uses éﬂa?}?fgadg'gaﬁéﬁém"é’ﬁ ?%”Qﬁe@ﬂ@r}?ﬁ%@ P ?d?&r%er@%?eore?@f?ﬁ' product s
by therno-foamng.. In_this process, steamis used to cook the raw

material s, WalgPipdegradablemaiegals qrg avapable,ihe RreVionslynpwamaterplymayntiten ¢ he
hext mol ecwssab?éaééé\{b%&tauéﬁ)rg&ﬁepﬁgt?&s%d@t heated in the presence of
n

noi sture, it expands and creates a nultitude of small air pockets in the
product. Thi ' [ f . C
degrades o :ﬁlh%f%{r% %&é{é%ggg%c%%? W‘%@. fg}knlq 9%\% gt]I:Sl %&S) E}%:dg)};he é’g%‘g&?{’%égﬂ%‘%siﬁ c%oras
wat er. As axu@pldl thipbddie oppartitieboardnized a bmnmessi@timethbth and wdiiesive ok ¢vey
material since it starts to degrade on,ccia | t co,n%acts the liquid. This
prior art thimebeenygmenbtogreducs shansd adiclesdramg shipbestthat i on of the naterial
to shape the material into receptacles. Such shaped products are soft and

"cushi on- | iThere igrdreessnihiat uses @ bigsdegradatle matesiadisuphras plpng fiberg ke fosmaredustsand

hard knock sl u ' ' | & process
et s oqy (R loaRithd. o' IS oI GBS o 65 B8 P okt Il PY OC
The met hodaltaeehy, susled thestareh yarc@dhahd amdbind wéthl thehéxeanalscde ofstacinoAs flieovi de
the volunme of productiqn to nake the production |ine cost effective

W
are aware ofareh sdiepted iptheqresspce o mpoistarn & expandsand srrates amulfiude ebsmalhair

Hodson_and ,,agsi St BREG I IUSLLE 8¢ st shitelotcdnpgrddical ent s
5,662, 731; 15, 78%?1{1@%,1‘}'r 5, 8618?9%;4 andn6, 3 617t§ {?thllec l%agﬂﬁogg?gg)atgnts),
These US Palegrutlss ot disingfgeatestvery qucidy sdien iti cogtactsial lampad suchias water. Aswaesilt, t he
Khashoggi tents all teach the.addition o at least 10 wt % of starch and
auot 6. 2t y e BibeRepnardeaplsd S ettt g syl he  igia 6 gt e
pat ent numiegorpactSPeIdfid eaches a preferred starch content of 30 to 70%
which gives rise to a problemdue to the relatively high cost of
starch- baseﬂﬁﬁfg@&% ﬂl@ﬂn§-@@dm]-la%gl%%§ss&e1£@ oATHarf TshYiol 8¢ ARSALY il fo SRR YR t he
sol vent. Khashoggi theretore teéaches the

material into receptacles. Such shaped products are soft and ““cushion-like” and so will not

be durable and strong enough to withstand hard knocks. As a result, the products which
can be made via this process are limited. Another issue with this process is the cost of
production. The methodology used is very costly and the limited uses does not provide the

volume of production to make the production line cost effective.

We are aware of a series of prior US Patents in the names of Andersen and Hodson and
assigned to E. Khashoggi Industries, LLC including US Patents 5,662,731; 5,783,126;
5,868,824 and 6,030,673 (the Khashoggi patents), These US Patents all refer to
manufacturing moulded articles. However, the Khashoggi patents all teach the addition of
at least 10 wt % of starch and quote a typical range as being 10-80 wt %. For exampie,
Khashoggi US patent number 5,783,126 teaches a preferred starch content of 30 to 70%
“which gives rise to a problem due to the relatively high cost of starch-based binder and the
excess time and energy necessary to remove the solvent. Khashoggi therefore teaches the

addition of inorganic fillers or aggregates. The Khashoggi patents also teach the addition
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addition of inorganic fillers or aggregates. The Khashoggi patents al so
teach the addition SUBSTI TUTE SHEET (RULE 26) WD 02/20667 PCT/ S&01/00180 3
of i norgambo2tickt ers in relatively high concentrati ons anBCTy8G000a8x ypi cal

| evel of inorganic aggregate as being greater than 20 wt % The present
applicants have found that the high | evelss of added starch and inorganic
aggregate as taught by the Khashoggi patents lead to high costs and a

tendency tQrfoy ﬁﬁwsaﬁ ¥é1§lﬁzs§fh1§1g§ddkeff@dtf3§s Whd Bidte b iidm tvErst iRGRaME T -

The formation o e voids a s to inpart "a "cushion-Iike" structure
whi ch has Iaggregateas:bemglgreatareham%.wt‘l%e appl i cants have now found that
contrary to teachings of the Khashoggi patents, noul ded products having
signifi cantrlﬁtplrekseﬁwp@lhchms Rgirel foyndthnt the hightlewlsef wlided ytaghedd dedganidc h | ow

starch concentrations or en t he absenc dded starch and without the
addi ti on ofaggﬁeaaﬁg%\rﬁu&hfa% 19 i@%&w%wmf SRIRCX R MG t o

one aspect lﬂn%u'ae of BYER LR lﬁqgwglg n&omféa%\fbcﬂﬁ@ @hamﬁn%&l b @EV6ids hrs med

from a no Ing mxture 1 nc 0 mt% plant fibre pieces
opti onal | y temisto imephriv {‘tnsbioneliked stmdsreaddedhastlawetructurd stength. 10heo 55 wt %
water and 3 to 10 Wt % 0 0 re,water - sJubI i ts_or

adhesi ves RBB@%&J{?"F 6‘037%}]?‘{ Wé”&o&gﬁlé’ctf’ t‘??F F Jﬂ}aﬁlb(% Pﬂ?ﬂr}% mildedsi ded
a noul ded ?ﬁ'&ﬂié%thafvﬁ{grﬁguﬁéa{n@ Birgeniralihfliche) dﬁl&%ﬁsﬁagﬁyqu@@cea With4éwt 0 60

wt % pl ant bre pieces optionally combined with O to 2 W % added starch;
and (ii) 1Gtareh @&cmtrmonapewcmﬁhe @serrerd addedstank and Wﬁbwet theedditionoefubl e
bi ndi ng aqP rés o1 .8 s§ ves According to a further aspect of the
i nvention, tHerec| %grp‘%ow ded a noul ded product fornmed from a noul ding

m xture in n 40 to 60 wt % pl ant fibre pieces optionally conbi ned
with 2 to %‘ %gy‘ég&)@dng"t"éweh and (ii) 10 to 55 wt % water and 3 to 10 wt

% one or nore water-soluble hindin agents or adhesiv
According to one aspect OP the?nve%tlon here fs provided a mou ?(fed product formed from

a moulding mixture including:

@) 40 to 60 wt% plant fibre pieces optionally combined with 0 to 10 wt%
added starch; and

(ii) 10 to 55 wt % water and 3 to 10 wt % one or more water-soluble binding

agents or adhesives

According to a further aspect of the invention, there is provided a moulded product formed

from a moulding mixture including:

@) 40 to 60 wt% plant fibre pieces optionally combined with 0 to 2 wt% added

starch; and

(ii) 10 to 55 wt % water and 3 to 10 wt % one or more water-soluble binding

agents or adhesives

According to a further aspect of the invention, there is provided a moulded product formed

from a moulding mixture including;

@) 40 to 60 wt% plant fibre pieces optionally combined with 2 to 10 wt%
added starqh; and

(ii) 10 to 55 wt % water and 3 to 10 wt % one or more water-soluble binding

agents or adhesives
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SUBSTI TUTE SHEET (RULE 26) WD 02/ 20667 PCT/ SG01/00180 4 According to a
further aspect of the invention there is provided a noul ded product forned
froma nmwbd/engemi xture including: (i) 40 to 60 wt % pl ant PET/RGE1/(igCces
conbined with 2 to 10 wt% starch; and (ii) 25 to 55 wt% water and 2 to 10
wt % one or nore water-sol uble and biodegsadabl e binding agents or
adhesi ves. According to a further aspect of the invention, there is
provi ded a . : L S LAJ
Ot eps: (2 ‘NP SRkl TP e IMeroR (REE Rpro AR L AR BRoch Ol L PHAD,
fibre pi ecdsonanthoadingnakiuye imcktlingi ng O to 10 wt % added starch with the
plant fibre pieces; and (ii) adding thereto 10 to 55 wt % water and 3 to 10
Wt % one or norgi) wat4®rto0lvwidh plaby fitde piecagesihisinet witRes 10 &a% stdrh;p@dr i ng
the m xture into a nould, the nould being at a tenperature of at |east
60C, (c) subjectiing tdxaor5X#Y4 RatePatd Bto TRV, bRe 8r HRFPRAIRE-sU18b1E And he T ange
of 15 to 60 C and a pressure in the range from 1000 to 7000 PSI for a
period of tinme such bi¢degradalplebinding agentsios adkastiesi n the mixture is
converted to steam which causes the mxture to fill the nould while

remai ni ng iAccardimgitodabirtesispea ;of (ht)invendion) thgretih provided sumenided privduct Somzadh

continues to formwithin.th | d. without causing an expl osion whil st
nai nt ai ni ntgbytaﬁgo?ﬁsﬁfﬁwgnflﬂgﬁ“e:f%ﬂ?‘ﬁ’élg}ls%ps’st ate; (e) increasing the
tenperature and pressure to at erature in the range from 100 to 200C
and ‘a pressure (®h thé’r?Po?ﬁ'ﬁgaélFo'g‘ggg%x ‘PSI; (f) renoving the steam or
allowing the steamto _escape until the noul ded product is substantially

dry; (g) renmoving thdDsubdtidng 4Gt 80 wWite plans fbraRiedes end pptinpally combiging{ato
moul d. According to a f“rlbh%%@cﬁﬁﬁ%far&fwﬁﬂ%eirﬁ%ﬁrﬁb@r?@]e?éshﬁ{f is provided a
y g the

nmoul ded product formed by a process conprisi oM ng steps: (a)
preparing a moulding (8 Xt yhe BYerers 150 55 Wk % Water knd 32 10 #2% one or more

water-soluble binding agents or adhesives;

(b) pouring the mixture into a mould, the mould being at a temperature of at
least 60°C;
(©) subjecting the mixture in the mould to a temperature in the range of 15 to 60

°C and a pressure in the range from 1000 to 7000 PSI for a period of time
such that a portion of the water in the mixture is converted to steam which

causes the mixture to fill the mould while remaining in a mouldable state;

(@ reducing the pressure so that steam continues to form within the mould
without causing an explosion whilst maintaining the mixture in a mouldable

state;

(e) increasing the temperature and pressure to a temperature in the range from
100 to 200°C and a pressure in the range of 500 to 1500 PSI;

® removing the steam or allowing the steam to escape until the moulded

product is substantially dry;
(2 removing the substantially dried and moulded product from the mould.

According to a further aspect of the invention, there'is provided a moulded product formed

by a process comprising the following steps:

(a) preparing a moulding mixture by:

SUBSTITUTE SHEET (RULE 26)



WO 02/ 20667 PCT/ SG01/00180 5 (i) taking 40 to 60 wt% plant fibre pieces
and optionally conbining O to 2 w % added starch with the plant fibre

pi eces; awaloz/2iep7 addi ng thereto 10 to 55 wt % water and 3PCDSGO/MIS8K% one or
nore water-sol uble binding agents or adhesives; (b) pouring the m xture
into a nould, the nould being at a tenpermature of at |east 60C, (c)
subjecting the mxture in the nould to a tenperature in the range of 15 to
60 C and a pressurein the: A

time such that a pordt)i onl?%?ﬂé Ee mdl;){\fé?ti%%%ﬂgﬁgﬁr%?%?g?xgﬁ%%fogg%&%%&ﬁ%@g eam
whi ch causes the m xt ur e2tva% added staechmwith theyint dibrepiacasi agl i n a noul dabl e
state; (d) reducing the pressure so that steamcontinues to formw thin the
moul d Wi thout causi Ifif) anaddipg derao 10/ 5S wt Mhivateabind Biep 1hert b6 ofeloranom a
noul dabl e state; (e) increasi n‘%@i?qte é,errperature and pressure to a
tenperature in the range FaHso 1gding geenihef hei¥Ssure in the range of
500 to 1500 PSI; (f) renoving the steamor_ allow ng the steamto escape
until the noul ded piPediies the snixiypesmine meuld, tlmlwulég»)elng@ﬁ@mrmgyrm@ of at
substantially dried 3 q .ded product fromthe nould. According to a
further aspect of the i nvention, there is provided a noul ded product forned

by a process ¢ risi t.he follgow ng.steps;,.(a) prepari.ng, a noul di

o e by S (Yo it ittt sheitil e o S8 Fash BafhaRB dnSufRontl 16 oo
conbining 2 to 10 wr@hsaddemkssira i thewhiide firdif 100Gt 7000PSE fo L5epivd oFfighe( i 1)
adding thereto 25 to 55 % water and 2 to 10 w % one or nore

wat er - sol ubl e bi ndi nguelydat apationahthsiwater in the mizdueisrpryAdediostaamewhisho a
moul d the moul d bei “%aﬁst s@mgt@%ﬁ ?&Hﬁ%&&oﬁlﬁ%le@m%g&gagﬁéﬁ%aﬁ%e fetlng

the m xture in the nou .e[Frperatureln e ran Cand a
pressure in th ange from. 1000 to 7000 PSI for.a rdod of .t nme
SUBSTI TUTE SHEED ( ROEEIUSHE HipPBss Spia Pt Sidef Gof witid t¥noud

without causing an explosion whilst maintaining the mixture in a mouldable

state;

(e) increasing the temperature and pressure to a temperature in the range from
100 to 200°C and a pressure in the range of 500 to 1500 PSI;

® removing the steam or allowing the steam to escape until the moulded

product is substantially dry;
(g) removing the substantially dried and moulded product from the mould.

According to a further aspect of the invention, there is provided a moulded product formed

by a process comprising the following steps:
(a)  preparing a moulding mixture by:

@) taking 40 to 60 wt% plant fibre pieces and optionally combining 2 to
10 wt% added starch with the plant fibre pieces; and

(i)  adding thereto 25 to 55 wt% water and 2 to 10 wt% one or more

water-soluble binding agents or adhesives;

(b)  pouring the mixture into a mould the mould being at a temperature of from
70 to 100°C;

(c) subjecting the mixture in the mould to a temperature in the range of 15 to

60°C and a pressure in the range from 1000 to 7000 PSI for a period of time
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6 such that a portion of the water in the mxture is converted to steam
which causes the mxture to fill the nould while remaining in a noul dabl e
state; W) oraderi ng the pressure so that steam continuesP€DSGovemsu t hi n
the nould without causing an explosion whilst maintaining the mxture in a
noul dable state; (e) increasing the tenpgrature and pressure to a
tenperature in the range from 100 to NOT and a pressure in the range of

500 to 1500 PSI; (f) j : . i ng %n{e\% e
until the noul ded prsgﬁ{t]@%ﬁ?goilgﬁg?gﬁﬁ?agﬁnﬁ%cﬁy; 59)14‘9’2%%%@? e hie
substantially dri ed aadsesthe mixthrptwiilldhe moaldvilile ramainthg in Acoarldabigstate; a
further aspect of the invention, there is provided a noul ded product forned
by a process congyi Sireducidpahé pleksitt Bgthat spdn cdriiinupd Bafrh Mdihin thewhslildg

m xture by: (i) taking 40 to 60 w % plant fjbre pieces and optionall
conbining 2 to 10 w"oihoybieansinganexplgsion whilst maigipining Hledniytwe i a moyldaple )
adding thereto 10 to s pp.Ww %water and 3 to 10 wt % one or nore

wat er - sol ubl e bi ndi ng adgents or adhesives; (b) pouring the mixture into a

noul d, the noul ei . e f e -G subl ect i ng
the mixture in ﬂﬁ)g nggﬁrgésf%%gf émp?ertg{eglflgplre%&frﬁéo :?getﬁn gpag?reiﬁhleor% E‘%}]and a
pressure in the rangd0Dne200*Q0Mdtadprédstie ikBe fange & J001t6 ¢80@PSLi e such t hat
a portion of the water in the mxture is converted to steam which causes
the mxture to fggl | traaowﬁ%mbsféuxﬂ&ﬂmh@tuagwamae@&%ﬁﬁﬁlﬁeﬁi@n@a (d)
reducing the pressure so that steamcontinues to formw thin the nould

wi t hout causi ng an expEedust srubiantidlydai;nt ai ning the nmixture in a noul dabl e
state; (e) increasing the tenperature and pressure to a tenperature in the
range from 100 (gp N@¥Fmavidg thepubstautiallyidnietl hed manlied pfodnofrom thEHOUES| ;
SUBSTI TUTE SHEET (RULE 26) WD 02/ 20667 PCT/ SG01/00180 7 (f) renmpving the
st eam or al Aewrdigg tdefisthesaspta of draipeentioh) theielieprovided@dnoulded product formed

by a process comprising the following steps:

€)) preparing a moulding mixture by:

@A) taking 40 to 60 wt% plant fibre pieces and optionally combining 2 to
10 wt% added starch with the plant fibre pieces; and

(i)  adding thereto 10 to 55 wt % water and 3 to 10 wt % one or more

water-soluble binding agents or adhesives;

(b) pouring the mixture into a mould, the mould being at a temperature of at
least 60°C;

(©) subjecting the mixture in the mould to a temperature in the range of 15 to 60
°C and a pressure in the range from 1000 to 7000 PSI for a period of time
such that a portion of the water in the mixture is converted to steam which

causes the mixture to fill the mould while remaining in a mouldable state;

(d) reducing the pressure so that steam continues to form within the mould
without causing an explosion whilst maintaining the mixture in a mouldable

state;

(e) increasing the temperature and pressure to a temperature in the range from
100 to 200°C and a pressure in the range of 500 to 1500 PST;
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product is substantially dry; (g) renoving the substantially dried and
nmoul ded product fromthe nmould. In a preferred enbodi nent, the product is
formed bweaopewerss which further conprises the steps of PChpGatooigast
partially coating the nmoul ded product with one or nore binding agents or
adhesives; and (i) heating the coated nout ded product to substantially dry
and cure the coating. The invention involves enploying the action of the

steamto force n@tﬁe m:?h%iﬁg%}%h%«?r%gf?iﬁi@g‘ﬂﬁ%&ﬂf@%@&@lﬁ%ﬁhﬁemt&d Any

excess solids eria orced out of the nould by the action
of the steam Once t hzodict iscubstintidlly dsy;eam has spread the mi xture

t hroughout the nmould, the steamis renoved or escapes through the gap or a
val ve. Wthout (ghis stmaningclid substahtiedlysivieddad imoulded prodactifremwheimduldot
spread throughout the nmould and would end up being conpressed at the

bottom of tie prefehdd ebvdinfeht, ERssrotitg igHoxhed By a PRIk Witich QRERT cdiBprises the
readi |y noul dabl e state. Pref er abl y the process conprises a further step of

trinmm ng th#eRsddes of the product prior to coating the product in step
(h). Typically, such trimmng is conducted using a die-cut nachine. Qher
met hods for tri@n ng atrlepstaiasitallyecoatiegithpimdyldedipredust with onf ot terd bindingi on

i ncl udi ng pol i shing and/tor sandi ng down the edges of the product. Since the
mai n conponent of t hee'RPLP eF‘%’e%FB@t fi bers which are bonded together by

an adhesive whjch hardens_ as it _cures, the cure roduct wiJl not

di si ntegrate intedi aﬁ@?@’/“g ‘i&ﬁaﬂateé)moaﬁfedmﬁwi ﬁodﬂgﬁg’tﬁgﬁéﬁﬂ%%ﬁ&?he
density of the produq;oat(iﬁg]d thus the porosity of the product), the product
will take a mninmum of ten mnutes before it starts disintegrating and

coul d | ast : : i dent on
tho pressur L aoRficRin Aifes ifiovide esERR e hehile FLOCE midn ORRRN
product is diswgibidd thresglmnathe movddigAny exesst ftdida nchtdriabadliviinis beiféroed out of the

wat er - r esi st ang ents or. decoratjve _nmaterials. The, cured oduct can be
furt her tr cHOBE by Beackion o the Sieath-sPe b pstion 4t 496 FambatoPEeAd e MRS, | ol <.

| f decorati mggymh@ﬁmﬁml, foisRGth BrEnSHALH 5dABEs thifigh MOFAp i aRAival / i nk
shoul d be oil-based and not water-based since it provideS a better finish
and wi || adWatheuttbiststeemSWBST, thieFalidsHERT niiRirewesld nabspead tseghout the mould
PCT/ SR/ OOéLn wmﬁd end up being compressed at the bottom of the mould in which case the mixture

would no longer be in a readily mouldable state.

Preferably the process comprises a further step of trimming the edges of the product prior
to coating the product in step (h). Typically, such trimming is conducted using a die-cut
machine. Other methods for trimming may also be used within the scope of the invention
including polishing and/or sanding down the edges of the product.

Since the main component of the mixture is plant fibers which are bonded together by an
adhesive which hardens as it cures, the cured product will not disintegrate immediately
upon contact with liquid. Depending on the density of the product (and thus the porosity
of the product), the product will take a minimum of ten minutes before it starts
disintegrating and could last as long as one hour. The density of the product is dependent
on the pressure applied during formation of the product. Therefore, the product is liquid-
resistant enough to withstand treatment with water-resistance agents or decorative

materials.

The cured product can be further treated with a water resistance material or decorative
materials. If decorations such as colorings are added then the coloring paint/ink should be

oil-based and not water-based since it provides a better finish and will adhere to the
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surface. Preferably, water-based colorings are not used because the cured
product is hard after curing and will not absorb the paint. The

wat er - r esv@vzamiseToat i ng nmay be any appropriate material BOTRGeR0MsX, paint
or a water soluble |atex base. Typically the coating is non-toxic. For
environment al reasons, preferably the coaging is a biodegradable materi al
such as a water soluble wax. Alternatively, the coating is a

non- bl odegrAtat SrERIB, SaterBiSh Slofatare ﬂmgéme%aééa'ty@&ﬁea ol A0S
solvent, a polyneric terla such as a vinyl - or yur et hane - based
pol ynmer or aftec ourthgenidweillpmit absoslthe pamnt.SThe weteanidtant E’oa;ﬁgnwlge anfie coating
i's NeopreneTM whi ch has 1FD g)@r oval .in ad t'loﬁlpfl,@t bﬁl ng env taI |y
friendly. TRENBHAEHGORYGEELE ik gt B)2 RAlFT PP sy e spating

di ppi ng or @ﬁwn-%ﬁherm%v&&xﬁa&tamﬁéaﬁg pré?éﬁﬁl%ﬁ@édﬁtm?'i’seaBi@ﬁégrﬁtﬂxbleinﬁBﬁéll ed
by spraying. The product may be parti ‘ally of entirely coated dependi ng on
t he i nt endeticlisea whter helublsrveaku Alterhiyelyethiesaatars is amenthiedogradatie praésishr e i n

the range of from 100 RSl is Li tep ferably in
the range of° %F‘%?nwﬁxt 8“%8 ngglgkdgn%rag‘fw%g%ﬁ?elgedt %pil@%n‘%lc% %1 R a?% ure in
the nmoul d iEnpubjrglyReethned- b@@@@b@hﬁf@r@éoﬂbﬂiﬁe p&ﬂlt@uclﬁisegt@tio&hbﬂl’w t he
pressure in step (d) is reduced to a ressure in the range of fromb500 to

1500 PSI befrsfesably esapting is NespreagBbwnich hay dpApprovebigiadgitionds being t he

pressure in, {@ﬁﬂ Iy n step
(e) to a pr e?‘srgirﬁg&ﬁ%\mf%%n?%;@%gﬁo Eﬁggéﬁgp eéggﬁ'{ epbl}ﬁ%gy % @% Zl(f?lgr gbl y
about 1000 difping br afyesthd convédient nastiel. dRrefiembiyn tistsdptif@e)s appliedioyr spaayieg. t 0
about 140C. Step (f) typically occurs for a period of time in the range of
from 10 secpidsiodizt Bfyepdittsly of enfireyaRbtell idepenidtify dif the ufibnded uck yftaé a
tenperature in the razge@gﬁt from 1002%0 250C. ti%he pl ant fibers can cone
from any saupéect. For exanpl e, suitable plant fibres nmay be chosen fromthe
group conprising rice stal ks, wheat stal ks, sugar cane, corn |eaves, banana
| eaves, corThecpempd of tigstfor wgmessﬁneom@egangeeﬁﬁmew%tp&m@ PSEisreppliest inons
thereof . Th e of ers af text.ur t.he f] roduct .
The require 1s6ge§e};i1§%ﬂnnt§ rang?ggﬁ SSWtohﬁ Sa'foéjtdgtge? 3b1¥1 ?étegic)ttﬁ% fibers
required. Wxtﬁ&@rﬂﬁe@noﬂdﬁﬁéiﬂbﬁbcte@ﬁowtéﬂlpd@mdeb&ﬁZ%"U ong and is flat so
this will allow larger |onger pieces of fiber to be used than those used
ina snall ePreerab?}U N SebSuBMnSHGT(dR & rBdice@ to PpRE®ESAN the rdn38 oPhamts0DIHer

pi eces used in th conposi tion and process are in the range fromO Imnto
5 mm More HHO08RSI ébﬁoye PIEBRITSISBST e B SeIEE]: Memblmeowswsmstep (@

PCT/ SQ01/ 001% %Qducegd to atmospheric and then increased in step (€) to a pressure in the range of from

500 to 1500 PSI more preferably about 1000 PSI.
Preferably, the temperature in step (e) is increased to about 140°C.

Step (f) typically occurs for a period of time in the range of from 10 seconds to 30 minutes

or longer till the product is dry at a temperature in the range of from 100°C to 250°C.

The plant fibers can come from any source. For example, suitable plant fibres may be
chosen from the group comprising rice stalks, wheat stalks, sugar cane, corn leaves, banana

leaves, corn crops, roots, grass, flowers, recycled paper or combinations thereof.

The size of the fibers affects the texture of the final product. The requirements of the final
product will dictate the size of the fibers required. For example, a table top will need to be
strong and is flat so this will allow larger longer pieces of fiber to be used than those used
in a smaller or curved item such as a cup. Preferably, the plant fiber pieces used in the

composition and process are in the range from 0.1mm to 5 mm. More preferably, the
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| engt h should between 1 nmto 2 mm However it is possible to use plant
fibers which have been ground snaller than 1 mm eg. powdered. The binding
agents owadhawsves which are used to bind the fibres areramseo/@osoubl e and
preferably are environnental friendly. It is preferred that

non- bi odegradabl e plastics or synthetic golyners are not used so that the
process provides a bi odegradabl e product although it is to be appreciated
t hat bi ode ngg{;\m' ' ksl : ggﬁﬁ- ' ' nti al
where the gél:l pr ooh%ﬁ: etﬁgeeﬁsbﬁ%n?wn%e 't%gﬁ?%ilggggra gmﬁgs_%ﬁé’%éﬁg%ﬁ%emt er
based bi odégvabksnlgeoadhesillee thaarlenmsegl pewdetdedt t he end product is

bi odegradabl e. Preferably, | atex-based adhesives, such as Neoprene, are
used in acqhedaniisg ybeints drivdhedivesaitictoare ubydeb dimbihy fibessaraddiersodttde aid used
in accordance with the present i_r}é%gti,on i S segecte fro r.ou

h
conpri si ng Prefprablyzre pryiFonmanial fidendhe &t is praferresidaatdion 'Wﬁ%‘gleg’ tesfnder |

corn star i i . i fl our
Cresut  aprenpbCtAlyABE SORNE O3, o pidels prthiiota CRIRRIBICRARE
i nventi on talthoughsitiistte barppreotatedtha bonllegmdathibiy of thdeindiag agetis sradheswesds e

used. There is no.need to nodify the added rch prio 0 processing. The
fi ber and fnPB?ﬁse‘EﬂaTﬁﬁéert?lﬁaﬂ‘gBmé{‘%ﬁ‘ﬁ’ﬁs 5%@6@%:@%185@?%]’{% #??fgrégﬁ'yw Tstep
(a) (i) to pREQABIERPINaB BV HiEusetiyb i@ the dnll prbifict isbibdégtassiedi ent s
contact the flour before it is evenly mxed in, the flour will formlunps
and t hi s wiBr¢fermbbalatexrbassd aihesives, syelpaubeonaens, re used Brashordgngeavith/dd duri ng
t he process, ce all the ingredients are conbined in step (a)(ii), the
mxture is 8YGH8Y in a seal ed container until required for step (b) to

Foom t enperitiaiesharppdde srsch 1 Spispmlitoth e mgsenbindemi i etceil] Fim™
stored at gnd SORF E@ﬁéﬂfiﬁng Rapidt& AR IRofdANebt otathELEZY tHRP kd¥: p&fvdérhorn

m xture to about 25C. Preferably, the mixture is stored at a tenperature
in the rangtaréh;, dlonnand eomaatiqagthareof, Véhileroghstarchand lour are suitablrofor ugesasa

possi bility .that uld will for ecause. of the.conbjnati on_ of nd an
rganic gt taRR fecPiinst STUREHRE S el ine AR B ndl oot §hefe o
25C. The wajiedr sths@rboudds Afe wed aMHerd iethd fieed td A dife iRy adduéd kiatch pelopsen Wil |

depend on the intended use for the product. For exanple, non-potable water

such as sed@Q@@s¥RZmay be used as well as nornal utility water. However,
products intended for food contact nust be made from drinki n%ﬂ)qual ity

wat er . The Thatfther il Jowmvaratent addedsstarahargunixad taghdbepingisdlydn sterka)§) ti ds i n
spreadi ng the, b ur e, YOI o PHh ol i PE L0 RSB Bk

SUBSTI TUTE
evenly mixed in, the flour will form lumps and this will create holes in the product as the

starch is removed during the process. Once all the ingredients are combined in step (a)(ii),
the mixture is stored in a sealed container until required for step (b) to prevent the mixture
from drying out. The mixture is preferably stored at room temperature prior to use to
prevent hardening. The mixture may be stored at a temperature in the range from the
freezing point of the mixture to about 25°C. Preferably, the mixture is stored at a
temperature in the range from 15 to 25°C. Further, at higher temperatures there is a
possibility that mould will form because of the combination of water and an organic

mixture. Preferably, step (a) occurs at a temperature at or below 25°C.

The water used can be of any quality. The water quality chosen will depend on the
intended use for the product. For example, non-potable water such as sea water may be
used as well as normal utility water. However, products intended for food contact must be
made from drinking quality water. The water is converted to steam during the process.

This aids in spreading the mixture evenly in the mould. The mixture does not foam
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WO 02/ 20667 PCT/ SG01/00180 10 because the pressure prevents the m xture
from expandi ng, and the action of the steamis directed towards spreading
t he m xt weor/tmeeughout the nmoul d. Once the spreading is PROWpGer@18t he
steamis renoved to allow the product to dry. The amount of pressure
applied to the nmould will affect the dengpty of the final product. The
denser the product, the harder it is. Therefore, if a nore flexible product
is desired I 3
e S e S B S P e T
moul d. Pr efdaeebd yowdresyreatisg the mistuad thedwghout tHOROUISIOncE tiee phreadingtie of t he
product will depend on four facdgor?: ntél) the fibre pieces. The finer the
pi eces, t h&MPlttethe fieamy isremoeyedigpllqwhe PraductdpdiY.-er the strength of the

product . ((23) t he tgpe of adhesi ve i ncl udi ng the crystallization rates and
vi scosity dhegmeungefiiasisye applied orthemopldiwil affnet theslgasity s thejfieal product.

contribute a@;&efdtﬁsre? A Sﬁ&o&ﬁ’ 1 e nFHGSPRL hl“hglteé?r% e a%cﬁ‘g glg%iﬁle d?h&ﬁc?isedl}%ifrecll .

crystalliz on rates and Vi scosities o f'eren esi'ves res

di fferent phicndilotver plesyat shduldbd used. WHenrthe preessuirdiis applie] tofthe miohidahnyst r engt h
devel opment. The faster the rate of crystalljzation, the faster the rate
of strengt ﬁX%Féwa&wiml.l besgiegeadiapt of feraiite webly.ihepErtureisAb AW of the
adhesi ve fighpp ptne sol ution viscosity, and solids content. The higher the
pol ymer viscosity, or the higher the nol ecular weight, the higher the film
strength, '%ﬁr i I I .the lower the solids at a
gi ven ath;eTtsﬂlg\#(y3 sgg{s}{éﬁ?@g?ﬂ}/ﬁ?\%@?ﬁﬁ‘%ﬁgﬁt%ési gn of the nould. The
product design r(m/ eqﬁaﬁge tihesstrength of the overall product. For

exanpl e, a box t h "PF BRI be stronger than one without. (4) the type
of fibre. Egr exanpple, sugas. ca i bre vi des a noul ded pr.oduct that is
Chher ant i y e dnet Drwiisst. Homiehitibs fesiyahy Binca e Segdbhsewlit ehie o
provide a ptqeget that is hard, but conparatively brittle. Products
produced by the process of the invention can be recycled with very m ni nal

loss of origin matel | ' : 5 t : tqh&r rds,
a product can bgb) r ec}gﬂ 50?5&‘8%% Elgzgﬂi éﬁn?gﬁg%%ﬂ?zggﬁlﬁ%%l a%g rvtlljsgaglt . e
SUBSTI TUTE a@k=iE. DiRitrEntA§pes and grades of adhesive contribute differently to the strength of

the products. Different crystallizaﬁon rates and viscosities of different adhesives result in

different products. Crystallization determines the rate of initial strength development. The
faster the rate of crystallization, the faster the rate of strength development. Viscosity
influences the inherent strength of the adhesive film, the solution viscosity, and solids
content. The higher the polymer viscosity, or the higher the molecular weight, the higher
the film strength, the higher the adhesive viscosity, or the lower the solids at a given

adhesive viscosity.
(3)  the structural design of the mould.

The product design may enhance the strength of the overall product. For example, a box

with ribs will be stronger than one without.

@ the type of fibre. For example, sugar cane fibre provides a moulded product
that is inherently resilient but not brittle. Conversely, rice husks tend to provide a product

that is hard, but comparatively brittle.

Products produced by the process of the invention can be recycled with very minimal loss
of original material and with no harmful by-products. In other words, a product can be

recycled to produce an almost identical product.
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WO 02/ 20667 PCT/ SG01/00180 11 When di sposed of, products produced by the
process of the invention will breakdown and disintegrate to form

subst ancawOwh2mh7 are not detrinental to the environnment. ROT/SGigo01secause
all of the materials used are non-toxic and are nostly natural and edi bl e.
If the products are collected after disppsal and |eft to deconpose, the
resul tant manure can be used as a fertilizer because of the fact that the
mai N COMORAN, AlbokliPoR bARMCH ok AyPLABY the HrhRESor the' rivifon WilPorBadlbmdner s
may be obtal ne Boom § unwan parts crops such as rice- stal

sugar canedmﬂt@gakarto&mnmbh‘mnceﬁmbm}sarb lnat danmemat todhe emioyxmnhghmad Th| s

hel ps to ose_of such WaSte from harvestl CtOI’I. s whi ch
woul d ot hegﬁ‘i g piLo @F%% dBEPIEﬁ?rtﬁ?‘WganQ b’ ﬁttﬁ%tl on.

The use of ﬁiﬂ%@tsra?é"bcﬂﬁk%ﬁ'aﬁlsr NEARS! anliQeft ?dj&’éé%mtphées th"ér%sxﬂ&hi Mﬁﬁlﬁ@ caﬂ: b@t her,
during the process of the invention, bacteria are kil due to the high

t enper at ur esedsi afgridizet besduseTiidhefacistrirthe maimednponent Ca"ttb%pltoducﬁllbﬂég? adabl e
as well on- bi odegradabl e materials. Since the manufacture of products
from bi ode&?’g dabl e materials requires that steambe able to escape from

t he noul d, i odegr,ad terj als t rodu e lar ects,
such as tag}*@ﬁ?r ﬂ’f l?ﬂiﬁﬁ’@t %’é@d’%ﬁ ?"2 85‘1?56&31 aﬁdji‘iel e
required fopnguaipar &a%{egﬁl R afy ahefﬁbes {8 h!detnot uﬂy&@tcbﬁ@ﬁmn THEkGpdRRde
into devel oping a nould appropriate for such large products. It wll be

readi | y apdmpest ofisuch Waste fioli hdreesting sitdse fackdrisy giet whisbhrildgthervise berany of

t he noul ds. of th ior. art. can be. used t ce t roduct, of

bresent i ngiRprotiT vhhaRing i B8 eRSingenaiuf THE Bir A ShELEY B et
produced by, pedaey s diPpdlthtioanpri sing one or nore valves in the top and/or
bottom ends of the top and/or bottomparts of the nmould to enable steamto
be rem)VGdP%ﬁéxeHﬁiﬁé‘ﬁe%&%@%ﬁiﬁh&ﬁ%&ﬁmabé‘ct&ﬁé)&@Qlll@ﬁ%lﬂeH'ﬁhe'h‘igﬁ ure is

pl aced into the nould and then the val ves open when the steam needs to be
renoved. ThempaatutesbomgiappBedf at | east two parts - a top and a bottom part
and is typically made of netal. However, it is possible to use noul ds

whi ch comeTﬂlaprdssemenmntmrreia@atdlﬁo@wgnadaﬂhrhs wdlkds rtonehieddgmdablelnhateridlop and a

bot t Io;]n ([j)lagI I n %%gﬂ aEﬁH I d, i %ﬁ qr(ﬁbl ?hc]glr_rqgr esffafF@m\f/egertl %%F‘@Zl?et hat

agal nst t h"abféqete%eﬁroﬁn ﬂlI)ﬁ{Uuﬁﬂﬂé’use%@%fdﬁegl%dﬁolgﬁﬁte?ifals]to Produst HRE olljédts,t op
and bottom nould parts through which the Steam and excess m xture can

escape. such as table tops, has not been viable due to the extended drying time required for such

large objects. As a result, investigations were made into developing a mould appropriate-

for such large products.

Tt will be readily apparent to those skilled in the relevant technology that many of the
moulds of the prior art can be used to produce the product of the present invention. The
product of the present invention may also be produced by a novel mould comprising one or
more valves in the top and/or bottom ends of the top and/or bottom parts of the mould to
enable steam to be removed wherein the openable valves are closed when the mixture is

placed into the mould and then the valves open when the steam needs to be removed.

The mould consists of at least two parts - a top and a bottom part and is typically made of
metal. However, it is possible to use moulds which come in three or more parts provided
that there is still a top and a bottom part. In use, the mould is preferably compressed
vertically, that is, in a downiward and upward manner so that the top part is compressed
against the bottom part. Typically, there is a gap of 1 mm between the top and bottom

mould parts through which the steam and excess mixture can escape.
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SUBSTI TUTE SHEET (RULE 26) WD 02/ 20667 PCT/ SG01/00180 12 The surface of
the nmould is preferably snooth, that is the surface is not rough or feels
|i ke samdopzpes? |f desired a pattern nmay be engraved i npor/sGel/ovosd d. Any
protrusions in the nould nmust not interfere with the renoval of the
product fromthe nould. The shape and sijze of the nould will depend on the
product to be produced. The nould nay be heated by attaching heaters to the
mould or p [ . e : Re rRiLikSed
by any. knoug agas S FPH Ay SOt That 1o RS It F0GAOF RIS
mechani cal spudepaper. TH desieedl aypatitimempy bs engraveddntprthemdeld. Anygprotyakiensiin ¢he pr ess
as these presses provide _a cqnsjstent pressure. The val ves enable the, steam
To b emodRRg RS 1ot rtFe Qe Fvo Rt e BiRLet B &gulgy ¢ e fhsoe and

Furt her, tQ&e%‘fﬁ%&ﬁd%ﬁﬁ%ﬁ&dr&rtﬁeﬁwdﬁkﬂ%b‘é@?‘o&u@é‘d.pf oduct is less likely
to be burnt. The valves are nmechanically opéerated. Once the tenperature in

t he noul d ' bl ' | S14 pdlcat es

that m xtu?gévl\ﬁ]ﬁ(?ﬁlg??gpg%%dgg%nﬂ%w #8%8%1@3199&'? E@%%ﬁ{gﬁgﬂ@g val ves can

be opened tn ovel eBbepetsarsmnenbe pBdyideddytanyrkndkia mehireinoiudingrachydiadic ppese,ad

evenly throughout the nmould, .it will _have hardened j.ust epgugh sq that it

Goes "ot SHPERHC R R T R RFcR, THECOb0 B Prere, s Prsddeaid Apgsonnen

the m xtur%rgs§aph@g@&esge%ﬁv;&eaggﬁ.ﬂsgnaﬁqsgge@n the pressure is applied to
y ¢

the noul d, "thus the nmould 1s total osed except the gap between the top

and bot { omyank R0 bnibiEB R to B3 riGvalithdih R motlRisS i fhel Rodde il AR | S

converted into steam I'S eam W upwar orcl ng eto
nove i nto dstert Farthgrethesfranes réthoredfmoreiguipkiyparidibe produet istugs Hkelfrkd b or
excess mxture will be squeezed out of the nmould. Nornmally the nould wll

be opened in“}S'rocess step (d) when the tenperature reaches between 100 and

200 C and prr eferably at _about 110C, The val ves shorten the tinme for the
product t o 1 valvee areaneshanicalyconsratedy Pnee the fesenstaipsedn theouldhis rigan aove out

. Chi CLLs tak ) .
and out i bkng bOlft SHERRR, i oS MR Spreh R ARG
i f the stedm makldsantdioe vabvig cho be epened,to rdieash @t steanu | By thealkneothabtheniikiare

center portion of th roduct while the sides are qQnly just dry. .
Pref er abl y 12 FFEF?é{ ity fhrop R thempyldait gl apee h%ﬁew&&u#ﬁéoqzkseéﬁate%%t be
pl aced in 4Beentd HRSHOValvE §/ithRHE Seat. TRE FaMBYME cloFRLRBed R RXARE!s ﬂﬁe?ﬁg' ng

of the mxture to be noulded. If the valve was fixed to the side of
moul d, st edmpweainduldsod péen iheoprgssura is applied to the mould, thus the mould is totally

closed except the gap between the top and bottom parts of the mould. As the water or
moisture in the mixture is converted into steam, this steam will rush upward forcing the
mixture to move into all the open spaces thus filling up the whole mould. Extra or excess
mixture will be squeezed out of the mould. Normally the mould will be opened in process
step (d) when the temperature reaches between 100 and 200 °C and preferably at about
110°C. The valves shorten the time for the product to be dried and thus shorten the
processing time. Further without using this valve, the steam will take longer to escape
through the side and out through the gap between the top and bottom parts of the mould,
and if the steam takes too long to remove, the heat would cook or burn the center portion

of the product while the sides are only just dry. .

Preferably, there is one valve every 4 square inches. The valves cannot be placed in the
sides of the mould as this would impede the proper spreading of the mixture to be
moulded. If the valve was fixed to the side of the mould, steam would escape through it,
thus reducing the pressure inside. This reduced steam pressure may cause the mixture not

to flow to the space above the valve and create an incomplete product.
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t hus reducing the pressure inside. This reduced steam pressure nay cause
the mxture not to flowto the space above the val ve and create an

i nconpl etveop2z/azdert . SUBSTI TUTE SHEET (RULE 26) WO 02/ 2066FCPSTH 1369y 00180
13 This invention enables the processing of a certain prescribed mxture to
form products of various shapes and sizes suitable for protective
packagi ng such as boxes and receptacles and coverings for electronic
goods, CUS%mm&uﬁg%mbme %es’sgh%gﬁé Corafttproddioh frihRLHo! 81 ProdBBtd of
conput er systens an one an erage containers Such as cups,
plates, | umriummpesemd smbs:smtiabtagfonptoéeqtlab paalaaglpgeﬁdbasﬂmameahdma&mwksuch as

partitions, ellln s .and ot her, .shaped. pr.oducts..e ers
Por | cult ol ARy 7 SlientR 212000 ST uABRFKaYES 1o etica S Faglests
tees. Al l%@e ght@f‘®sieﬁlstaﬂu%oﬁ1@6ﬁéﬁté F8dd ﬁmm&ag@c@m&aka@@s\@pg fpuates

Description of the draw ngs The invention will now be further explained and
illustrat edmwbmeersatcehuédmgmat@al mmmatn@b@méwwg@s pattifiens leelliBBgure 1

he i nventPae o aoef ypRF B3 ok Bt Rines® ByByRp i o PfiEe 00s°

of figure blantdrgufi®pets, snd AiPosHRessIfices.vi ew of a moul d suitable for
producing the product of the present invention, the nould being in the

open posi tiANpropbMidh§irthisspeciRBARROAE w&ryér@@e%@he mould in Figure 3
filled with t%e m xture; Figure 5 is a perspective view of the nould in

Figure 4 cl ﬁ&? sure wwth the valve closed; Figure 6 is a
per spect i ngké?ng% gqur.gﬁl in Figure 5 with the valve now open; Figure 7

is a perspect.i. L] i pr oduct
removed; elr?{‘& %‘geng?gwéﬁ LO&%%%@%%ggﬂPfona{i%&?g\%@g? ﬂ?%% hg? &{@%e of nould
sui tabl e fgbc@ﬁmymgm@awlhgsmmmdhst of the present invention. The use of a
nmoul d as shown in the drawings will now be described in relation to

fol | owi ng Q’E%ﬁ?'l‘i‘s FoR RARAA 0T A PredehosliifabRfoofo AProdus beddidiMi Begleby t he

i nvention. ef erred Conpositions SUBSTI TUTE SHEET ( RULE 26)
invention; and

Figure 2 is a schematic of an overview of the process of figure 1;

Figure 3 is a perspective view of a mould suitable for producing the product of the present

invention, the mould being in the open position;
Figure 4 is a perspective view of the mould in Figure 3 filled with the mixture;

Figure 5 is a perspective view of the mould in Figure 4 closed and under pressure with the

valve closed;
Figure 6 is a perspective view of the mould in Figure 5 with the valve now open;

Figure 7 is a perspective view of the mould in Figure 6 opened with the product removed;

and

Figure 8 is a cross-sectional view of another type of mould suitable for producing the

product of the present invention.

The use of a mould as shown in the drawings will now be described in relation to

following example of a preferred embodiment of the product provided by the invention.

Preferred Compositions
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WO 02/ 20667 PCT/ SG01/00180 14 Moul ding m xtures havi ng conpositions
according to the present invention were prepared. The proportions of
conmponentwOpr/awent in the mxture are set out as exanpl esPATBGIU® 18N t he
followi ng table: Exanple Flour/starch (gm Binder (gnm Water (gnm) Fi ber
(gm Calcium Total % of carbonate (gm siarch (gm Tapioca Flour Latex
wat er Tap water Sugar cane pulp base (degradable) 1 6.0 10.0 30.0 40.0

0.0 86.0 7. Q e O
5.0 5. 0% hﬁ@d@g@n&uﬁe@%@%&%ﬁ% §iidnaeidrdg to3t6 prgoc il el ptbaed): ©

.6% 6 1. (Tha peopwmsw cOmPofkents/prBseht BPthe Thitkute Be Set2Bi Bs Qnpld3. I0to7.i0 tie 0%
80080 40. 10.0 86.0 0.0% Latex solvent base 9 6.0 10.0 30.0
400008°]éPV7‘n5/?>161060803004000084071% 114080280
40.0 0.0 80.0.5.0% 12 1.5 8. .0 40.0 0.0 77.5 1.9% . 13 1. )
40.0 0.0 7rample Ehuristiyh g %“b‘"z‘%‘f"o A\ viiio) %5“’0“?"? g Spleinipy 0%“’"8 hy 8. o
40.0 0.0 76.0 0.0% 16 0.0 8.0 28.0 40.0 10.0 86.0 O.cobgnatpnt dgm) hastarehax
binder 17 6.0 10.0 30.0 40.0 0.0 86.0 7.0% 18 6.0 8m) 30.0 40.0 0.0 84.0
7.1%

Tapioca Flour Latex water Tap water  Sugar cane pulp

base

(degradable)
1 6.0 10.0 30.0 40.0 0.0 86.0 7.0%
2 6.0 8.0 30.0 40.0 0.0 84.0 7.1%
3 4.0 8.0 28.0 40.0 0.0 80.0 5.0%
4 1.5 8.0 28.0 40.0 0.0 775  1.9%
5 1.2 8.0 28.0 40.0 0.0 772 1.6%
6 1.0 8.0 28.0 40.0 0.0 770 1.3%
7 0.0 8.0 28.0 40.0 0.0 76.0  0.0%
8 0.0 8.0 28.0 40.0 10.0 86.0 0.0%

Latex solvent

base
9 6.0 10.0 30.0 40.0 0.0 86.0 7.0%

10 6.0 8.0 30.0 40.0 0.0 84.0 71%
11 4.0 8.0 28.0 40.0 0.0 80.0 5.0%
12 1.5 8.0 28.0 40.0 0.0 7.5 1.9%
13 1.2 8.0 28.0 40.0 0.0 772 1.6%
14 1.0 8.0 28.0 40.0 0.0 770 13%
15 0.0 8.0 28.0 40.0 0.0 76.0  0.0%
16 0.0 8.0 28.0 40.0 10.0 8.0 0.0%

Water base wax

binder
17 6.0 10.0 30.0 40.0 0.0 8.0 7.0%
18 6.0 8.0 30.0 40.0 0.0 840 7.1%
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SUBSTI TUTE SHEET (RULE 26) WD 02/ 20667 PCT/ SGO1/00180 15 19 4.0 8.0 28.0
40.0 0.0 80.0 5.0% 20 1.5 8.0 28.0 40.0 0.0 77.5 1.9% 21 1.2 8.0 28.0
40.0 0. OWOo22ab6B% 22 1.0 8.0 28.0 40.0 0.0 77.0 1.3% 2BCOSGOB00@8028. O
40.0 0.0 76.0 0.0% 24 0.0 8.0 28.0 40.0 10.0 86.0 0.0% Solvent base wax
bi nder 25 6.0 10.0 30.0 40. .0 86.0 7.@5% 26 6.0 8.0 30.0 40.0 0.0 84.0
7.1% 27 4.0 8.0 28.0 40.0 80.0 5.0% 28 1.5 8.0 28.0 40.0 0.0 77.5
1.9% 29 1.2 8.9 28.0 40. 8 7. 2801 6% %(6 1.0 8,9 28.0 4Q. 0 {990 %40,0
bl

<

0
0
)0
1.3% 31 0.0 8.0 28.0 40.0°0 76.0°0.0% 32 0.0 8.0 28.0 40.0 10.0 86.0
0.0% Sol vent lmse vinyl hismder 33 ffﬂO 10. £8.030. 0 44.00 0.0 3®. 0 7750%.984 6.0
8.0 30.0 40.0 0.0 84.0 7.1% 35 4.0 8.0 28.0 40;0 0.0 80.0 5.0% 36 1.5 8.0
28.0 40.0 0.0 1.5 1.9% 372 1.2 8.03%28.0 4890 0.0 470.2 1.6%° 3§7%. 018°°

28.0 40.0 0.0 77.0 1.3% 39 0.0 8.0,28.0 40.0 0.0 76.0 0.0% 40773

28.0 40.0 10.0 6 0 0.0% The moul di ng mxtures of exanpl es 0 we

used to make golf tees acapyding togd he negw di ng ggpocess Q)fo thfa.opresgnt
invention. The golf tees were of good quality and suitable for their

i nt ended use. Pdrther noul® ng nm xt&f es wetdd prepatddd, analddgolts-Owi OR%t he
SUBSTI TUTE SHEET (RULE 26)

d
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Solvent base

wax binder
25 6.0 10.0 30.0 40.0 0.0 8.0 7.0%
26 6.0 8.0 30.0 40.0 0.0 84.0 711%
27 4.0 8.0 28.0 40.0 0.0 80.0 5.0%
28 1.5 8.0 28.0 40.0 0.0 77.5 1.9%
29 1.2 8.0 28.0 40.0 0.0 712 1.6%
30 - Lo 8.0 28.0 40.0 0.0 770 1.3%
31 0.0 8.0 28.0 40.0 0.0 76.0  0.0%
32 0.0 8.0 28.0 40.0 10.0 86.0 0.0%

Solvent base

vinyl binder
33 6.0 10.0 30.0 40.0 0.0 86.0 7.0%
34 6.0 8.0 30.0 40.0 0.0 84.0 71%
35 4.0 8.0 28.0 40.0 0.0 80.0 5.0%
36 1.5 8.0 28.0 40.0 0.0 71.5 1.9%
37 1.2 8.0 28.0 40.0 0.0 772 1.6%
38 1.0 8.0 28.0 40.0 0.0 770  1.3%
39 0.0 8.0 28.0 40.0 0.0 76.0  0.0%
40 0.0 8.0 28.0 40.0 10.0 86.0 0.0%

The moulding mixtures of examples 1 to 40 were used to make golf tees according to the
moulding process of the present invention. The golf tees were of good quality and suitable

for their intended use. Further moulding mixtures were prepared, analogous with the
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WO 02/ 20667 PCT/ SG01/00180 16 conpositions of exanples 1 to 40, except
that the sugar cane pulp added as a source of fibre was replaced with
fibre chowen2/tmeem t he group conprising wheat stal ks, tea PERS661/00181 ce

stal ks, rice husks mxed with rice stalks, corn cobs including the | eaves
and the carbonaceous residue of burnt c@ggconut shells. The nol ding m xtures
conprising each of the |listed sources of fibre were used to make golf tees

accordi ng . |l | ' (o T, | §¢ t ees

compr i si g SRR Lo RS RIS 3R bl i BIEH coh YRR osiliuRRlcr

af or ement i @ibgedwgoleplatek®ith Cbrpetios¢emBiomulmgroopoemprising wilbiatstalltshten deaves,e

differences, in gquality of the golf tee dependi,n n the type of fibre

used, thes&cgpipf rm@kﬁmw’(ltﬁmﬁeﬂ%}% cerILGAbs F‘L“g‘ﬁfﬁn%&‘ﬁg‘??t‘%gﬂld tLﬁe

perfor nancgﬁ%gngcggu%gﬁf%mé §E5umnIochbii® sAfir enenti oned sources of fibre, only
a

ri ce husks ve any i1 nherent starch content. The rest of the listed fibre
sources ha k:nher. S : e | bution
to the st a\r@ﬁ ﬂgoé%lp g%ﬁﬁﬁesﬁt?g&pﬁlglgggl%hg&%h gp%?% E&’kg%ﬁﬁb@%e%%%q{r{%ée husks
wer e used igolfieds @cédidingo tidi meuldink process affthepmngit asveitiorn Ak golfieeepr opor ti on
of starch present was_slightly eater than %gegﬂuant'ti es listed.in the
table. It CSmABEEE cRqhAiltPrpt WRaEADHS YesrprrRIRY Wit dhe alfrempptionad golkjees
varying the paf; | N1 B82S waRl diftb{cR6Ls ih a1ty 8 tHelboRfiedshe

pr oduct prgaﬁ?{g%}hggg ag%?&ﬁegpt?% ?ﬁ%egﬁsgﬁlgdlﬁ\%ntioﬂ. a]ﬁgme\{e?g? bgsed on
envi r onnmendapendingsirdihe dypeaf fibravasedy thesel différendsis Witbnet haveanywigfificang diféaonuse

i n the nmoul di ng m'xturefﬁegcgﬁfe t hey are bi odegradabl e, whereas binders

sol ubl e i n R THaRIFoLdRs °€S-are general |y not bi odegradabl e.

Preparation of the Mxture |Individual mXxtures re prepared using fibers
of wheat stQfithgaigrementioned saurses gf gﬁ’i?g anly gigg @“Slﬁ%ﬁe 6‘%’ ‘E‘g?rﬁml st eonient.

combinat | oRpgirddh of ficlishidl fre EedtinbVL RS MRRAP st UBHteRYar thétéfoRtinill AFChI Ne
to a size in the range of frrom%).lrrmto 5.0 mm The ground fiber was

conmbi ned wicbhiribhiors toathe ktaoth doatenbefthé houldingmedurep dtcaowlifgly, whenmde hosks
flour thoroughly ,n a I Xer (.a contain with fan |ike blade spipniing at a
speed of SCWF%? Bgleﬁld@ni etIBO‘Flg%I%ﬂX&mﬂ?cﬁiﬁ@p%s}% r‘lb’ tﬁf‘:&’f"é’"&}é’& d?ﬁr?é to
ensur e t hatyddhg wiAighilf bafePthah MeGuaitifes 11sEEnWReAblet he |1 quid ingredients
wer e added. Any | unps 'ch do form should be broken up because when the
wat er for : - Yool : ] whi ch
Wit causd: BRPRM GRS BpR e ki A O S ARG fhcdlure DORE,

adhesi ve wibindeadbestret affes ¢he qualityhafithe gdetict prpdutedracodriingia therpregedt t he

m xture further. stirred until the whole mxture is .
mvention. However, Qased on env1ronmentarincons1cﬁerat10ns, water soluble binders are

preferred for use in the moulding mixture because they are biodegradable, whereas binders

soluble in non-aqueous solvents are generally not biodegradable.
Preparation of the Mixture

Individual mixtures were prepared using fibers of wheat stalks or rice stalks or sugar cane
pulp or corn leaves in combination with corn pulp. The mixtures were ground by a
grinding machine to a size in the range of from 0.1mm to 5.0 mm. The ground fiber was
combined with the starch of tapioca flour, sweet potato flour and comn flour thoroughly in a
mixer (a container with fan like blade spinning at a speed of 500 to 700 rpm) to form a
moulding mixture. Care was taken to ensure that the starch did not form into lumps when
the liquid ingredients were added. Any lumps which do form should be broken up because
when the water forms steam, such lumps of starch will be cooked and will foam which will
cause an air trap or hole in the mould product. A water soluble adhesive with a latex base
is then added together with water and the mixture further stirred until the whole mixture is

mixed evenly. This mixture can be used to produce a cup, box or tray.
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m xed evenly. This m xture can be used to produce a cup, box or tray.

SUBSTI TUTE SHEET (RULE 26) WO 02/ 20667 PCT/ SG01/00180 17 The Muld The
nmoul d 20 veboxméesn t he drawi ngs has a top nould part 21 anBCESGovdesn noul d
part 22. The top nould part 21 has a valve 23 located in its upper surface
24. The bottomnmould part has a cavity 256 to receive m xture 26. Wen
mould 20 is closed, there is a gap 27 of about 1 mm between the top noul d
part 21 ani. tﬂg%ﬁattom noul d part 22. Once closed, pressure is applied to
upper surf 88 . The valve 23 is operated either manually or automatically

via a contrpller t, sho . Typicall th al 23,1 i gure
) “when 1 e Bl AP eSO e aritBies Bos oGy Bl 81 Sq pRoRRRIING B2, 31
28 has dri gfe topli6uldPetiD13Ms b $alB 2B estatsddn it @ppérisuthée 228 THRIBowes. mould

Manuf acturing an Article fromthe Mxture In the flow di agram of Fﬁgée 1,

t he procespargbameryity 24tto reogivemniyiuae Ao aWhen mawdd 20 cdpseddherg ispgap

heating is_only requil fi ' hS ause
in a conti ﬁlﬂ%ﬁ)sf ngp%g&%e%tthgg%%§tga E%&\;\Eglﬁ %ﬁ%ebto gt? mar}g&();lg? pﬁ&% fdrfl E‘Fen (%I%I:’h ng
the |ast preshiet & appliadieh uppebsirfaat R¥. Thovalde 2disidperadd dtheCmasudliyrared t he
article 28 is renmpved from Eﬁhg@rmuld 20 at to be[ t ] mred, allgzd and
further trauopgtigalygaapcagfrol t by Jivgice Y’i@em?ﬁ%gﬁs PEHHSER TBBE, t he
moul d 20 i e j : ofH | | 19t 28 (see
B | deal ) PREVER (RFGai0f MR s EISRAYRTC, ORS e bR 2T &icl (2
| east wi t hile hwdd28rigeperied 2bd the adifcl€28 Tamgovedul d 20 is intentional ly
overfilled to ensure that there is sufficient mxture to evenly and

conpl et el y Mardfaétaeingtil ArticlOfrofhtherMidtare20 is not left cold because when
the m xture 26 is conpressed under pressure, the solids in the mxture

woul d be f gf grRAIANdiacARPEEEERE 1! Melpheehdédniiieies bR withiptb-Geatii theieldwoul d
separate fromthe m xture and be squeezed out through the gap or_ air vent.

I f the tenBlitaf®iG Heisbeatingiisonlyaeyuised shefirstme éhwhgqm@uﬁi 88 asssd HEGWSS t oo
i ckl d » ' ' t (70C
To' 1000 " InAEPHERNET e TR MO0 L OUEER: UM ALE FRM Kl 1S ST 1 1D

t ransf or m iafifole Y® R0t isabkhally teoléd o7 OPCakBf @nca fapadehoartigle28tio rexswafgdronThi s
action will nove the solids.in the mixture into all _ the open spaces in the
moul d 20 withemewldedat & teibgtemmedpsealpdsnd figther Féatﬁ%‘ﬁ’r ¢esved-  This action
typically takes 5 to 10 seconds. The nmould 20 is then closed (see F of

Fi gure 2). Ongethecnoeld@0 is heoughtte abgui702¢ the mayld2 Ot opened (see D of Figure 2)
and overfilled with mixture 26 (see E). Ideally the mixture is kept at ambient temperature
(about 25 °C) or at least within the range of 15 to 40 °C. The mould 20 is intentionally

overfilled to ensure that there is sufficient mixture to evenly and completely fill the mould
20. The mould 20 is not left cold because when the mixture 26 is compressed under
pressure, the solids in the mixture would be forced and compressed to the bottom of the
mould and water would separate from the mixture and be squeezed out through the gap or
air vent. If the temperature goes above 100°C, the moisture will turn into steam too
quickly and can cause an explosion. However when the mould 20 is hot (70°C to 100°C)
and the materials are compressed, the moisture will immediately transform into vapor and
start to look for a space or gap to escape. This action will move the solids in the mixture
into all the open spaces in the mould 20 with excess mixture seeping out of the mould 20.

This action typically takes 5 to 10 seconds.

The mould 20 is then closed (see F of Figure 2). When closed, there is typically a gap 27
of about 1 mm between the top 21 and bottom 22 parts of the mould through which steam
and excess mixture can escape. Once the mould 20 is closed, a pressure of about 4000 PSI

is applied to the top of the mould 20 (see G) for about 3 to 10 seconds until excess mixture
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of about 1 mm between the top 21 and bottom 22 parts of the nould through

whi ch steam and excess m xture can escape. Once the nmould 20 is closed, a
pressur e vob oawet 4000 PSI is applied to the top of the poDRdIZ@1fisee G

for about 3 to 10 seconds until excess m xture SUBSTI TUTE SHEET (RULE 26)
WO 02/ 20667 PCT/ SG01/00180 18 starts com ng out of the gap 27 between the
nmoul d parts 21 and 22. The appearance of the excess material indicates

that th i : i i i
a e %f&h%ﬁ%%td%éfﬁ@rggﬂw s&%&ehﬂtﬂehﬁ&ﬂ@ aﬁzlaﬁ%mum apPBearatddiof |e|3

especially 1npo wher et he product is no at and the mxture w

need to npercessimatemiel Bidibates tfat theanixbut 26 has spTead qyerly shroughous thegneld 88 —t hat

t he shape af. the prqduct is i ntai ne f hat .i.s here.is nq foamn and
control s t S{Fggp?%%%dg}?gﬁ?@}/‘%%&ﬁeﬁmgﬁ{sﬂlg% ﬂ%tragf}&l&et@’@brg N é‘&Fig’? 131&%6

m xture st @p (RY§add ThB1o@d200fThE PeesEd latio 2Hsuréd WRatthe Sipe ©f tie prediuesd to

at nospheric and then increased back to a pressure in the range of from 500

to 1500 PSmaintpined fthatds,dhest issnofoaming, andsenkelsthe depirethdansityporgsivgef thehen
t he tenper%gou({ ; Was increased to about 140C. The pressure is reduced to
prevent an*expl 6si on due to the water turning into steamtoo quickly. At

this point, the stegamw || be rushing out rou l.. openi ngs and the
faster t he UoBamie O Thatip aop pHapRGEn: of Heghaiu b o PrRovir & AL
reflects t Ia&nd;dg]'la@ﬁc; AP inchRayddtackto ¥ ple¥fireih thetage 6PR6AITM th A5OEPSLITa
st eam escape. ce the tenperature has reached about 110C, the valve 23 is

opened to itheexamplestrreused neresturs o abeut d08HPRY Theadhetpmpomee Was ingseasedn
observed th ff i sed, ] .2
after one tt %E“?‘?“@z“gnﬁﬁf‘g%‘% gﬁsaltaeq? ;e:gr?%g(?da F §%%* X‘ﬁ%&? Sﬁogle%%ﬁaﬁl%g&?%}e%n gr of
val ves), t hgto steatl tdo 4llickly. opened and the substantially dried article 28
removed (see |I). As there is overflow, the edge of the article has to be
trimed usiAighid pdin® thélktbaillBe RishfhgQiut MDA d1VopehBRS add the Eierahé btehft 1 S
then optionally coated with further ‘adhesive by spraying or dipping (see K)
and heat ed can escape thofagtanibe pradugbwilt cure ardbisraeqtythe anpprance of bavingire t he
adhesive. |n e | d ratu r 8

m nut es. TﬁrglvgtrZ? ?Dg Plé%%f/a?eodggfl%{?ﬁ%g%ﬁ%ngg aé% ng?%hﬁle@%%lr&éanté%% gs ﬁ%rc %%gér%%é%hance
its water neerGttancsve £3Boopeied (biinreaklihe ratewfistedmssedlngdfseNEPpr ene i s used
per square foot of the product. The <coating is applied by spraying or

di ppi ng. . ohadidhid B9 oBscREIGhalthy scRd S stddeh Bfs cffebtifelF edased) epmdrashtdlp t he

surface of the product. i
after one to five minutes at a temperature of 140°C (depending the number of valves), the

mould 20 is opened and the substantially dried article 28 removed (see I). As there is
overflow, the edge of the article has to be trimmed using a die cutting machine or manually

(see J).
The article is then optionally coated with further adhesive by spraying or dipping (see K)
and heated at 100°C to 140°C for about 10 seconds to 10 minutes to cure the adhesive. In

the example we used temperature of about 130°C for about 8 minutes.

The article may be further coated with Neoprene to further enhance its water resistance
(see L). Typically aboutk3 grams of Neoprene is used per square foot of the product. The
coating is applied by spraying or dipping.. In addition, a decorative painting or print can
be added to the surface of the product. ‘

The following mixtures were prepared by the above method and the suitability for
moulding assessed by applying the above process to them.

Mixture A B C
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The follow ng m xtures were prepared by the above nethod and the
suitability for noulding assessed by applying the above process to them

M xt ure AV@0I2068UBSTI TUTE SHEET ( RULE 26) WD 02/ 20667 PCTPSEOGHD@IS0 19

Fl our 3% 10% 6% Adhesive 2% 10% 4. 7% Fi ber 52% 40% 47. 6% Water 43% 40%
41. 7% M xture B provided a workable prodygt. Mxture Cis useful for
packagi ng for heavy products such as televisions or table tops or as a
speci al cushioning with greater rosity. M xt A is econonm_g¢al and good
for products V\hiFBW“do not need aﬁgl gh density slt(}[;c/?i as cups, bg\%as,

i ndustrial packaging for appliances. Figure 8 shows a top part, of a nould
(100) conpri si m@%ﬁﬁmd part (101%%and val ve (1693/9 Val ve (102‘3-9% ts in a
conplenmentarily shaped cavity (103) in nmould part (101) and is free to
nove rel ative t Fibwul d part (1082% Cavity (103¥0&nd in rel easé7®8be (104)
and valve end (105) is adapted to seal release hole (104) when the val ve
(102) in its cl O¥aer position (ndB8% shown). Val i@% 102) is cl o%éd%y
pressure being applied to top end (106). Wien valve (102) is in its open
position as shown in Figure 8, steam can escape fromthe nmould (100). The
word “conprising' and forns of the word "conprising' as used in this
descri pti onvadéte B provided & hairkdb]sipeaudtoMikiufé € i hefillTyepickaging forihe®g; t 0
exclude any variants or additions. Modifications and inprovenents to the
i nvent i on wirpductsesuel aviielayisignsr éable tops phassispsipl qushioning witle gigater PO

Tvent i on. U@ AT RYSET bR B0F S ph GRSt RSl P TIRER s o °
CLAI M5 DEFIdvb&Gowit: iddiMiciIlpAoia Al foASpplidnced\S: 1. A noul ded product for med
froma nmoulding mxture including: (i) 40 to 60 wt % plant fibre pieces and

optional I'y Hgie 8:Rowt Yachisteco s mbeld (1009 e8mptisihg Mduldpib(101) Hedmailws (1620 3 to
10 vt % one or nore water-sol uble blndln((l] . . .
Valve (102) sits in a complementarily shaped cavity (103) in mould part (101) and is free
to move relative to mould part (101). Cavity (103) end in release hole (104) and valve end
(105) is adapted to seal release hole (104) when the valve (102) in its closed position (not
shown). Valve (102) is closed by pressure being applied to top end (106). When valve

(102) is in its open position as shown in Figure 8, steam can escape from the mould (100).

The word ‘comprising’ and forms of the word ‘comprising’ as used in this description and

in the claims does not limit the invention claimed to exclude any variants or additions.

Modifications and improvements to the invention will be readily apparent to those skilled
in the art. Such modifications and improvements are intended to be within the scope of this

invention.
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agents or adhesives. 2. A noul ded product forned froma noul ding m xture
according to claim1l wherein the length of the plant fibre pieces is in

t he rangaved2/ftmem 1 to 5 mm 3. A noul ded product forned frowsaomwusodi ng

m xture according claim1l having adhesives content is in the range of from
2to5w % 4. A noulded product formedzdrom a noul di ng m xture accordi ng
to claim3 wherein the adhesives content is about 4.7 wt % 5. A noul ded

product for wherein the
fibre contéﬂrﬁﬂéﬂmgtﬁw @WM&@@E@%UM pr oduct
formed from a noul dl{l}ige m xture ac(gﬁrdl ng tqQ.claim5 V\/i‘l({IEI_n the fibre
content is laboutA mouigedggodnct fermed frgmp HewldinerEBrs e 4diRg a noul di ng

m xture according to claim1 wherein the water content is in_the range
from40 to 45 W % 80 tn6pwivaantfhaeipieeesiagd wptionallyf ta Lot eirddgd ﬁta;ahur e
according to claim?7 erein the water content is about 43 w % 9. A
nmoul ded product fornmed from a m)ul di ng m xture including: (i) 40 to 60 wmt %

55w shater A 3 04 1000 M dapiai ant S SR AR Bl e o

adhesives. 10. A noulydgds plrmyégabeg_or med froma noul ding m xture accordi ng
to claim?9 V\/nerein the length of the plant fibre pieces is in the range of
froml to % oftddB PSR M@&%mf&wﬁqmyﬂm@e ARsekdth@ b dThixd Plerein
according c a|m9mhaV|n adhesives content I's in the range of from2 to 5
W % SUBSTI TUTEhSIeRgR of Rig Hadibr\Gieo/ie 06ibT range oS Gony b@lﬁ@m 21 12. A

nmoul ded product formed froma noul ding m xture according to claim11l

wherei n the. adheﬁshm&]aiedq)rﬂcﬁnt formed fronit a ghouldixg Iﬁixttﬁeaqkonding diatn p hevungt
formed froma no i.ng m xture accordi to C|§1 wherein the fibre
content is int ‘?Sé Gonteptts i the gangs qf drogp 2 1oy ul ded product forned

froma noul ding mxture according to claim_13 V\/nereln the fibre content i's

about 52 wt4% ¥smeuldsdpaetichiosaad fromg mepldmearixgraaeioading taslxim s herein
according to cl %é'lcﬁlem&f c%n?ent is about 4.7 wt %.

5. A moulded product formed from a moulding mixture according to claim 1 wherein

the fibre content is in the range from 45 to 55 wt %.

6. A moulded product formed from a moulding mixture according to claim 5 wherein
the fibre content is about 52 wt %.

7. A moulded product formed from a moulding mixture according to claim 1 wherein

the water content is in the range from 40 to 45 wt %.

8. A moulded product formed from a moulding mixture according to claim 7 wherein

the water content is about 43 wt %.
9. A moulded product formed from a moulding mixture including:
@ 40 to 60 wt% plant fibre pieces and optionally O to 2 wt% added starch; and

(i) 10 to 55 wt % water and 3 to 10 wt % one or more water-soluble binding

agents or adhesives.

10. A moulded product formed from a moulding mixture according to claim 9 wherein

the length of the plant fibre pieces is in the range of from 1 to 5 mm

11. A moulded product formed from a moulding mixture according claim 9 having

adhesives content is in the range of from 2 to 5 wt %.
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the water content is in the range from40 to 45 wt % 16 A noul ded product
formed froma noul ding m xture according to claim15 wherein the water
content iwOabauet7 43 wt % 17 A noul ded product fornmed froPCESGoUI0ASNg

m xture including: (i) 40 to 60 wt% plant fibre pieces and optionally 2 to
10 wt % added starch; and (ii) 10 to 55 s % water and 3 to 10 w % one or
nore wat er-sol ubl e binding agents or adhesives. 18. A noul ded product

forned froma ' ' gy b Bl did 9 tj1f ibre

pi eces cong?'neggv%%agdﬁg)%%{%%@dﬁgﬁ%uéﬁgén??ﬁ%g%d?gs{%amlmt er and 2
to 10 W % one owhemimrthaatibesivwe coltbet inabut Bi7TodeYr adabl e bi ndi ng agents or
adhesi ves. 19. A noul ded product fornmed from a noul ding m xture accordi ng
to claimi1730r A8nowied pioduttferrhenférh aghotldiag piistte ddcbrdingio etain 9 whereint he
range of from1l to_ 5 mm 20. A noul de prosguc foymed froma noul di ng

mi xture accor di Hg fbraregtent iy thg rangg jrogyd sWiés content is in the range
of from2 to 5w % 21. A noulded product formed froma noul ding m xture
accordi ng 14 cl Aimeylded prodpeli farmadeire paneulding sypuEmceplingygelam 15 w o 22,

A noul ded produ ] ' pxture according to claim 17 or
te  uhor oi b { e persRL TG éeg@t%stg?én%tqhg‘?"rvg%ge from45 to 55 wt % 23 A

nmoul ded product ,forned,fraom.a. noul di ng m xt.ure . or di t l. ai (_:or 18
wher ei n { ndo vt SroeaELpodrE TR SO g G RiREC iy 8 Bleke e

SHEET (RULE 26) tha&e/ 2eht ik Theaahdd Q6ha0 1835 w4 A noul ded product forned
froma noul ding m xture according to claim?23 wherein the water content is

about 43 wyg% %ﬁn%ae%?ﬂﬁqcﬁbﬂﬂé@ﬁoﬁl%ﬁ&ﬁdﬂg nixREOARERLAR I ! 13e

foll ow ng steps: eparing a noulding mxture by: (i) taking 40 to 60
wt % pl ant fi br ewpeetetheavalerggontcohislabqutcddi %i ng 0 to 10 w % added starch
with the plant fibre pieces; and (ii) adding thereto 10 to 55 wt % water
and 3 to 107wt % moelded prasiuet fomm¢dfrema mbdldinginnidiunginalydintes or adhesi ves;

O 40 to 60 wt% plant fibre pieces and optionally 2 to 10 wt% added starch;

and

(ii) 10 to 55 wt % water and 3 to 10 wt % one or more water-soluble binding

agents or adhesives.
18. A moulded product formed from a moulding mixture including:
® 40 to 60 wi% plant fibre pieces combined with 2 to 10 wi% starch; and

(i) 25 to 55 wit% water and 2 to 10 wt% one or more water-soluble and

biodegradable binding agents or adhesives.

19. A moulded product formed from a moulding mixture according to claim 17 or 18

wherein the length of the plant fibre pieces is in the range of from 1 to 5 mm

20. A moulded product formed from a moulding mixture according claim 17 or 18

having adhesives content is in the range of from 2 to 5 wt %.

21. A moulded product formed from a moulding mixture according to claim 20

wherein the adhesives content is about 4.7 wt %.

22. A moulded product formed from a moulding mixture according to claim 17 or 18

wherein the fibre content is in the range from 45 to 55 wt %.

23 A moulded product formed from a moulding mixture according to claim 17 or 18

wherein the water content is in the range from 40 to 45 wt %.
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(b) pouring the mxture into a nould the nould being at a tenperature of at
| east 60C;, (c) subjecting the mxture in the nould to a tenperature in the
range of Wi@ora660D C and a pressure in the range from 1008CT/8GTO@®ISPSI f or
a period of time such that a portion of the water in the mxture is
converted to steam which causes the mxgure to fill the nould while

remai ning in a noul dable state; (d) reducing the pressure so that steam

conti nues fo i 0d b b [ whi | st

mai nt ai ni n%th hek%%lggﬁeﬂoﬁggf%dg%%% stat%; seg |c§%9 gfggf)ﬁgi‘?zg

t enper at ur e andwheeiisthe evater canttnipebatt UBevti%. t he range from 100 to 200C
and a pressure in the range of 500 to 1500 PSI ; (f) renoving the steam or
al l owi ng ths st aaRbllde®pRang fomidd byt dysrotdss heeidg ther followingisgeps:ubst ant i al |y
dry; (g) renoving the substantially dried and noul ded product fromthe

moul d; 26. A praguct aseehdh BRuldth ifedy: Wherein the process further

i ncl udes the steps OPZ (h) at least partially coating the noul ded product
wi th one or nore binging e@&%’l{oﬁ i . i [ ed
noul ded product to sgé)sta%tl yo rﬁ%gﬁ%ﬁ%‘apﬂ%@sicdg)a%@?géllﬁgrﬁyﬁfggggt
according to claim26 whed@wt%tdddepstachswilf thephet fibemedes;emdt he st ep of
trimmng the product fromstep (e) prior to coating the product in step
(f). SUBSTI TUTE SHEHT) ( Rellding theretdd1 02 29046 V% Waiet S {o0N80% o218 o2 Snoke
product according to claim26 wherein the process further conprises step
(j) of treating the prodieiersplyfledinding psenfs enadiesiiiSer resi stance materi al
or decorative materials. 29 A product according to claim25 wherein the
length of the fant powing the akyreintodrmouldihe moRlyd heing af ademperatire ofatr ange
of froml to 5 mm 3016A tpgoeeuct according to claim25 wherein the adhesives
content of the noul di r%% mXture is in the range of from2 to 5w % 31 A
ﬁir g?ﬂ?é ;’igcg[)gl g4? (;S!%jgc%@g Oer\rln\'i;( r%Iil:rl]tlfer}r?ougrt]gﬂe\rlrﬁ)sera%%@tir?ﬁ}ergr];getoquSr{glébd' ng

°C and a pressure in the range from 1000 to 7000 PSI for a period of time

such that a portion of the water in the mixture is converted to steam which

causes the mixture to fill the mould while remaining in a mouldable state;

@ reducing the pressure so that steam continues to form within the mould
without causing an explosion whilst maintaining the mixture in a mouldable

state;

(e) increasing the temperature and pressure to a temperature in the range from

100 to 200°C and a pressure in the range of 500 to 1500 PSI ;

® removing the steam or allowing the steam to escape until the moulded

product is substantially dry;
(2 removing the substantially dried and moulded product from the mould;
26. A product according to claim 25 wherein the process further includes the steps of:

(h) at least partially coating the moulded product with one or more binding

agents or adhesives; and

@ heating the coated moulded product to substantially dry and cure the

coating.

27 A product according to claim 26 wherein the process further comprises the step of

trimming the product from step (€) prior to coating the product in step ().
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32 A product according to claim?26 wherein the fibre content of the

moul ding mxture is in the range from45 to 55 wt % 33 A product

accordi ngvo 02/2d661 m 32 wherein the fibre content of the nopCORGQ/WISK ure s
about 52 wt % 34 A product according to claim25 wherein the water content
of the moulding mxture is in the range23from40 to 45 w % 35 A product
according to claim34 wherein the water content of the noulding mxture is

about 43 wg % &6yrLnRk 9%9&1%%%&91 Twhérefl B g%o%%ss%ﬁh&icﬂnipﬁbé%&t%)a@

adhesives are used 1n the I ng m xture. A product according to

cl ai m 36 wher ej ieating thapreduds fsustap! iy vithe waterrepistan¢ramateniall alidagPrai¥&@ ure i s
Neoprene. 38 Alg\%f)du%t according to claim?25 wherein step (a) occurs at a
t enperature bel N3out 25C. 39 A product according to claim25 wherein

the pre e applied within the no {n .ste i out. 4000 PSI, 40 A
product  acebr di Rgrodne pieors B b REEbF Ratie B BB ey Be S
the range of ffngmd%lg;ﬁi&&quﬁqﬁgﬁngé%f)ﬁ.oﬂrpglgzﬁmgccordi ng to claim25

wherein the reduced pressure in step (d) is in the range from500 to 1500

P!, SUBSTLTUTE\UERL: (UL 28)oiR S 2006/ R STHORU bORAAR (RAndghep” oduct

according to cla e I ncreased tenperature 1 n step (

about 140C. 43 Aixturedsdn thacargedif fignt Dtcs @it 7%.26 wherein the heating in step
(h) occurs for a period of tinme in the range of from 10 seconds to 10

m nutes at3p teapsbéidlaecording Reclaiand@®wherdeird the mild30/Es tantdq@@Ethedsdouldingr oduct
according to claim?25 wherein the product is chosen fromthe group

conpri si ng packBYXHES 1s ABIH 4ehtit Wever age cont ai ners, building materials,

horticul tural and a&;ﬁi cultural planters and pots, garment hangers and
di sposabl e32 gol A preduct aa@rdingin fleiay2gwhensin the dibreepnispt af @ﬁmg@n&aww t he

following st ePSis in the range from 45 to 55 wt %.

33 A product according to claim 32 wherein the fibre content of the moulding mixture

is about 52 wt %.

34 A product according to claim 25 wherein the water content of the moulding mixture
is in the range from 40 to 45 wt %.

35 A product according to claim 34 wherein the water content of the moulding mixture

is about 43 wt %.

36 A product according to claim 25 wherein latex-based adhesives are used in the

moulding mixture.

37 A product according to claim 36 wherein the latex-based adhesive used in the

moulding mixture is Neoprene.

38 A product according to claim 25 wherein step (a) occurs at a temperature below

about 25°C.

39 A product according to claim 25 wherein the pressure applied within the mould in
step (c) is about 4000 PSIL

40 A product according to claim 25 wherein the period of time in step (c) is in the

range of from 3 to 10 seconds.

41 A product according to claim 25 wherein the reduced pressure in step (d) is in the
range from 500 to 1500 PSI.
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(a) preparing a noulding mxture by: (i) taking 40 to 60 wt% plant fibre

pi eces and optionally conbining O to 2 wt% added starch with the pl ant
fibre pi ax@ee22@med (ii) adding thereto 10 to 55 wt % wat er PEIVEGB1/008010 W %
one or nore water-soluble binding agents or adhesives; (b) pouring the

m xture into a nould the nmould being at 2 tenperature of at |east 60C, (c)
subjecting the mxture in the nould to a tenperature in the range of 15 to
60 Cand 2 preg b&uck BedoRfing ﬁ‘ﬂ&lﬁn‘f 29 WhdRADhE tncfELEY RipefaBire tn Step (d)ds of
time such that portion of the water in the mxture is converted to steam
whi ch causes t#iwutil4@i.e to fill the nmould while remaining in a noul dabl e
state; (d) reducing the pressure so that steamcontinues to formwthin the
mould withdut Agureduny a@dmrchng)toorﬂamnzﬁvlmhbmn e heatinigrin sigp thleoasimstior @perida

noul dable state, . (e) jncreasi erat.ur.e essure to
tenperature in Phime hihe renes el %%ﬁbp(fﬁ 3:9 %F@E P’é)efalliurf’ﬁ%thféﬁtﬁ of
500 to 1500 PSI of fofd 16620QY1186°¢ he steam or allowing the steamto escape
until the nmoul ded product is substantially dry; (g) renoving the

substantia I S Bl SHEET
(RULE 26) %yozf‘z‘%g‘é@?g%#?‘glagﬁ% i‘ggsjaglelfeﬁrpmekﬁgirugg%ggosaegcor di r???—% claim
45 wherein the pasmpmiﬁg packhging, foodpnd bemrdgheostimpss, bhildigp ma¢ridlsast

partially coati uIded ro t wth.one or bi ndi ts or
adhesi ves; and g&)ﬁcﬂ g‘téﬁmﬁﬁ&f‘ﬁ%tspgmﬁ@tha%erg @gﬁﬂ?ﬁ%ﬁ]l y dry
and cure the cgafihg. 47 A pr oduct according to claim46 wherein the
process further“conprises the step of trimmng the product fromstep (9)

pri or L0, 831 G, ie1dRA Bk biing 8P pibbess Hivig MORGHIALIGRII ng Lo cl ai m

46 wherein the process turt es step treating the product
fromstep (|) th a §ﬂ§ terial or decorative materials. 49
A product acco |ng pﬂ%&ﬁn %%Bh%ﬁ epgﬁ%b he I ength of the plant fibre

pi eces in the

@@ taking 40 to 60 wt% plant fibre pieces and optionally combining 0 to
2 wt% added starch with the plant fibre pieces; and

(i)  adding thereto 10 to 55 wt % water and 3 to 10 wt % one or more

water-soluble binding agents or adhesives;

(b) pouring the mixture into a mould the mould being at a temperature of at

least 60°C,;

(c) subjecting the mixture in the mould to a temperature in the range of 15 to 60
°C and a pressure in the range from 1000 to 7000 PSI for a period of time
such that a portion of the water in the mixture is converted to steam which

causes the mixture to fill the mould while remaining in a mouldable state;

(d reducing the pressure so that steam continues to form within the mould
without causing an explosion whilst maintaining the mixture in a mouldable

state;

(e) increasing the temperature and pressure to a temperature in the range from

100 to 200°C and a pressure in the range of 500 to 1500 PSI ;

® removing the steam or allowing the steam to escape until the moulded

product is substantially dry;

(2) removing the substantially dried and moulded product from the mould;
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moul ding m xture is in the range of from1 to 5 mm 50 A product according
to claim45 wherein the adhesives content of the nmoulding mxture is in
t he rangave2/tmeem 2 to 5 wt % 51 A product accordi ng to BCHSGVB®18ther ei n
t he adhesives content of the nmoulding mxture is about 4.7 Wt % 52 A
product according to clains 45 wherein tie fibre content of the noul ding
mxture is in the range from45 to 55 w % 53 A product according to
claim52 wherein the fibre content of the nmoulding mxture is about 52 wt
54 A product according to clains 45 wherein the water content of the

oS T e RS Rs tt ptp

according t ‘clg’i%o cont'e e nou ng mxture 1is
about 43 wt % 56 A pr,oduct .according to cl.aim 45 wherein | atex-based
adhesi ves are Wed i%l‘ﬁﬁgparﬁg&' ﬁ?aglélg%li‘%(lpﬁﬁlg?& gr?ﬁ%tﬁyl %etore{}}%rgigm(ﬁngge to

clai m 56 wherei n theydeatsrranspebsastiiesi ve used in the noulding mxture is
Neoprene. SUBSTI TUTE SHEET (RULE 26) WO 02/ 20667 PCT/ SG01/ 00180 26 58 A

product accordifg t o, ChiphMdaMagh&k1leShBRuddd subsnfifiPdrydnl HRARAL Ur €
bel ow about 2 ?: SQh%thoducta accor d? n% to clséi ns 415 whérein the pressure

applied within the noedtidgin step (c) is about 4000 PSI. 60 A product
according to claim45 wherein the period of tine in step (c) is in the
range of faApm 3Atmodittt aeedids to Elaind\4e wherein thapomest faghéocommises % stépefei n

t he reduced pressure in ste is in the range from/50Q to 00 PSI. 62
A product aC(F:)or WQ@%P@%@WW«é&PQ%&OF%&@é@%@of"éﬁﬁﬁrstﬁ’b?e in step
(d) is about 140C. 63 A product according to claim46 wherein the heating
in step (hy8occérpyodunt a@p%@ngwclam46%@%%}9@9@%@%%%&@%&6%& to
10 mnutes at aﬁ%ﬁ%%@{)%ﬁﬁct‘ forh gﬁpr({a%ﬁa a Qhtef fARh00 ateRial 80ccorative

materials.

49 A product according to claims 45 wherein the length of the plant fibre pieces in the

mouiding mixture is in the range of from 1 to 5 mm

50 A product according to claim 45 wherein the adhesives content of the moulding

mixture is in the range of from 2 to 5 wt %.

51 A product according to claim 50 wherein the adhesives content of the moulding

mixture is about 4.7 wt %.

52 A product according to claims 45 wherein the fibre content of the moulding mixture
is in the range from 45 to 55 wt %.

53 A product according to claim 52 wherein the fibre content of the moulding mixture

is about 52 wt %.

54 A product according to claims 45 wherein the water content of the moulding

mixture is in the range from 40 to 45 wt %.

55 A product according to claim 54 wherein the water content of the moulding mixture

is about 43 wt %.

56 A product according to claim 45 wherein latex-based adhesives are used in the

moulding mixture.

57 A product according to claim 56 wherein the latex-based adhesive used in the

moulding mixture is Neoprene.
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64 A product according to claim45 wherein the product is chosen fromthe
group conprising packagi ng, food and beverage containers, building

mat er i al 3yo otrzssT cul tural and agricul tural planters and pPCESGEONENT
hangers and di sposable golf tees. 65 A noul ded product formed by a process
having the followi ng steps: (a) preparigg a noulding mxture by: (i)
taking 40 to 60 wt% plant fibre pieces and optionally conbining 2 to 10

20002 4o AR UGB b g e b pdptont 10

55 wt % wafer an one or nore i nding agents or
adhesives; (b) peoont2fYC.the m xture into a nmould the nould being at a
tenperature of at |east 60C, (c) subjecting the mxture in the nould to a
t enper at ur §9i N Ahgodwdgeco@ding bo tlain®5 Wheeid the preessselasplied withén themgmld iom
1000 to 7000 PSI for .a period of tinme such that a portion of the water in
the nmixture is elen(@ns dput 3099 B whi ch causes the nixture to fill the
moul d while remaining in a noul dabl e state; SUBSTI TUTE SHEET (RULE 26) WO
02/ 20667 P69/ SCAIproduseccordingdy cleing 42 whgreithibie peded of Bmedn stepfc) 4t adhe
continues to formw thin e wi t hout causing an expl osi on whil st

mai nt ai ni ng theRW§§P%£8n%%Hﬁug%%#%§ble state; (e) increasing the
tenperature_and ,pressure to. a.t eratyre.ipn the range from, 100.t.0 and
a pressur e%i1 nt H“eprpg‘}% éc%ﬂfg';‘i’ééo f(’?gpniégﬁ’lf‘%fn &‘e(?@c‘?‘g&gﬂﬁ% 14 $fep gﬁésa%t%g—

al l owi ng the stg%%bmgmﬁ§gaqug@oqﬁﬂ.the nmoul ded product is substantially
dry; (g) renoving the substantially dried and noul ded product fromthe
nmoul d; 66 nouy| I f hiSed t3 i@W ng
steps: (a) 6grep§rllg‘r§gud§ a%ﬁ%;%ﬁﬁfé?ﬂ#ﬁ?@@ﬁ?&%ﬁ?&g%ﬁ%ﬁ%ﬁgrg ’%gtexf/’ﬁ%l& ant
fibre pieces andbaptld®Hal |y combining 2 to 10 wt % added starch with the
plant fibre pieces; and (ii) adding thereto 25 to 55 wt% water and 2 to 10
Wt % one or 68Dr e A pratiedt-asedrdidigeo blaim 46 gvhegsdmthe heatigglinessipu@dy pccurs for a period

of time in the range of from 10 seconds to 10 minutes at a temperature in the range
of from 100°C to 180°C.

64 A product according to claim 45 wherein the product is chosen from the group
comprising packaging, food and beverage containers, building materials,
horticultural and agricultural planters and pots, garniént hangers and disposable
golf tees.

65 A moulded product formed by a process having the following steps:
) preparing a moulding mixture by:

@) taking 40 to 60 wi% plant fibre pieces and optionally combining 2 to
10 wt% added starch with the plant fibre pieces; and

(ii) adding thereto 10 to 55 wt % water and 3 to 10 wt % one or more

water-soluble binding agents or adhesives;

(b) pouring the mixture into 2 mould the mould being at a temperature of at
least 60°C;

(©) subjecting the mixture in the mould to a temperature in the range of 15 to 60
°C and a pressure in the range from 1000 to 7000 PSI for a period of time
such that a portion of the water in the mixture is converted to steam which

causes the mixture to fill the mould while remaining in a mouldable state;
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(b) pouring the mxture into a nould the nmould being at a tenperature of
from 70 to 100C, (c) subjecting the mxture in the nould to a tenperature
in the range2afé61l5 to 60C and a pressure in the range frpar/2GoMooigy 7000
PSI for a period of time such that a portion of the water in the m xture
is converted to steamwhich causes the mxture to fill the nould while
remai ning in a noul dable state; (d) reducing the pressure so that steam
continues to fgam w {hi ' j ' il st
i it ai mi ng-t D xt Ractef B fERUL cp hdh B, CoRFuido MimEAIETA RN
tenperature and pr essitheuttcausing ampeplasion whilst njdietamangybe fnipmre inGOmowdaida and
a pressure in the range_of 500 to 1500 PSI; (f) renoving the steam or

al l owi ng the steam t ¥ @scape until the nmoul ded product is substantially
dry; (g) renoving the substantially dried and npul ded product from.t he

moul d.  SUBSTI (UTE Shcrepsingthetempsraiprs ol protstre to@Tiempgraige e 12ige §pmn
product according totls(#&jiﬁ(ﬁé aﬂ&agﬁsmgﬁl?{h@r &rﬁg@?%%}:ﬁmer conpri ses
he noul de

the step of : (h) at Teast parti y coating product with one

or nore bindin agents or L Ves; i I . ]g)fali ul ded
product to sub@ ant i ﬁﬁl?%lvqrég@gg%gﬁ]cog?lgo‘?ﬁ%tﬂéc‘)c')tg%}ﬁ%%&g%é%ﬁg?o uglgldéagcor di ng
to claim67 wherein phdupriossstntiplly ey conprises the step of trimmng the

product fromstep (g) prior to coating the product in step (h). 69 A

product accordig)g torghding hé subrembially Hh&l /idaesided prodierfrethethegs; step
(j) of treating the product fromstep (i) with a water resistance materi al

or decorat ikye I i i r 66 wherein
6Y % gﬁil'gﬁé{l ﬁ)};oid%cr,qef&a?% ro8&sSs %ﬁhigglngﬂle%ﬁbﬁﬁlg@ﬁapﬁ

the length of t ces in the ing mxture'is in the

range of from1,0 5 F@&}% AR dggj- ding to claim®65 or 66 wherein

t he adhesi ves cgar}tenp %%e frxrf[?)igr H%%E;rr%n%;'ture isin the range of from2 to
0 . : . .

Swt % 72 A product (i?cco{a?(innggllottg 66'\7%%%191“1:"[ fibre %?ec‘e’%ngnrde c;prt]io'hgl%/ Jo'nﬁ)ril%ngg%ent

of the noul di ng

10 wt% added starch with the plant fibre pieces; and

(i)  adding thereto 25 to 55 wi% water and 2 to 10 wt% one or more

water-soluble binding agents or adhesives;

(b)  pouring the mixture into a mould the mould being at a temperature of from
70 to 100°C;

(©) subjecting the mixture in the mould to a temperature in the range of 15 to
60°C and a pressure in the range from 1000 to 7000 PSI for a period of time
such that a portion of the water in the mixture is converted to steam which

causes the mixture to fill the mould while remaining in a mouldable state;

(d)  reducing the pressure so that steam continues to form within the mould
without causing an explosion whilst maintaining the mixture in a mouldable

state;

(¢)  increasing the temperature and pressure to a temperature in the range from

100 to 200°C and a pressure in the range of 500 to 1500 PSI;

® removing the steam or allowing the steam to escape until the moulded

product is substantially dry;

(g)  removing the substantially dried and moulded product from the mould.
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m xture is in the range from45 to 55 wt % 73 A product according to claim
72 wherein the fibre content of the nmoulding mxture 1is about 52 wt % 74
A productw@ezamwdi ng to claim65 or 66 wherein the water cpar/sGol/@ist he
moulding mxture is in the range from40 to 45 w % 75 A product
according to claim 74 wherein the water Zontent of the noulding mxture 1is
about 43 w 76 A product according to claim65 or 66 wherein | atex-based

adhesi ves gre uagshoiiivt abddedii@t dlhifp63Tox66vRereihihdpittedfaithacempeitaghé 0
claim 76 wherein the | atex-based adhesive used in the nmoulding mxture is

Neoprene. 78 A plep@fict according to claim 65 or 66 wherein step (a) occurs
at a tenperature bel ow about 25C. SUBSTI TUTE SHEET (RULE 26) WO 02/ 20667
PCT/ SG01/ 00180(h)29 78t lsasp partialdy ceatiog thti mgulded piodichvath ene @anoxhdinsling t he
pressure applied within the . nould idn step (c) is about 4000 PSI. 80 A
product according t 0?85k FhadResEes ¥ nerein the period of time in step (c)

isin the ran of from3 to se s. .81 A produ ccording to claim

65 or 66 vvhere%i theL?aé’&&@éeocoﬁPlegé’é‘ﬂﬁgeradHog‘f%ﬁo i“g’ftaflgﬁiyn&y RS W from 500
to 1500 PSI. 82 A pregym according to claim65 or 66 wherein the increased
tenperature in step (d) "is about 140C. 83 A product according to claim65

or 66 wherggn t e%lja&&étlg&%nlhﬂ%g)t Bl &) wREEH &e%ﬁ{ce?s fuRfg! cBﬂip?i]%%st&xggté gf the

range of from1l econds to mnutes at a tenperature in ran of
from 100C t o 18@fGEnmed thé prxdochfodm siep ¢g)diring t¢ coatingitim BHdwnt il6&epivr ei n t he
product is chosen fromthe group conprising packaging,, food and beverage
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70 A product according to claims 65 or 66 wherein the length of the plant fibre pieces

in the moulding mixture is in the range of from 1 to 5 mm

71 A product according to claim 65 or 66 wherein the adhesives content of the

moulding mixture is in the range of from 2 to 5 wt %.

72 A product according to claim 65 or 66 wherein the fibre content of the moulding

mixture is in the range from 45 to 55 wt %.

73 A product according to claim 72 wherein the fibre content of the moulding mixture

is about 52 wt %.

74 A product according to claim 65 or 66 wherein the water content of the moulding

mixture is in the range from 40 to 45 wt %.

75 A product according to claim 74 wherein the water content of the moulding mixture

is about 43 wt %.

76 A product according to claim 65 or 66 wherein latex-based adhesives are used in

the moulding mixture.

77 A product according to claim 76 wherein the latex-based adhesive used in the

moulding mixture is Neoprene.

78 A product according to claim 65 or 66 wherein step (a) occurs at a temperature

below about 25°C.
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79 A product according to claim 65 or 66 wherein the pressure applied within the

mould in step (c) is about 4000 PSI.

80 A product according to claim 65 or 66 wherein the period of time in step (c) is in

the range of from 3 to 10 seconds.

81 A product according to claim 65 or 66 wherein the reduced pressure in step (d) is in
the range from 500 to 1500 PSI.

82 A product according to claim 65 or 66 wherein the increased temperature in step (d)
is about 140°C.

83 A product according to claim 65 or 66 wherein the heating in step (e) occurs for a
period of time in the range of from 10 seconds to 10 minutes at a temperature in the
range of from 100°C to 180°C.

84. A product according to claim 65 or 66 wherein the product is chosen from the
group comprising packaging, food and beverage containers, building materials,
horticultural and agricultural planters and pots, garment hangers and disposable
golf tees.

85 A product manufactured according to the process of any one of claims 25, 45, 65 or
66 wherein the mould comprises one or more valves in the top and/or bottom ends
of the top and/or bottom parts of the mould to enable steam to be removed from the

interior of the mould during a moulding process.

86 A product manufactured according to any of the preceding claims which product is
biodegradable
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