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WO 2007/ 106934 PCT/ AU2007/ 000335 1 Construction
Product TECHNI CAL FI ELD The present invention relates

WO 000C0M®B4 uct i on products, particularly a conspeTIaUR@®MN000335

element; as well as a nethod of producing the
construction el enent. The products may 5 have a

vari ety of shapes, such as sheets, bricks, beans,

bl ocks or the like, abdnegpegsProduray be panel s and
boards. They are |ightweight and strong, and can have

a variety of uses in the construction industry.
BACKOREADF,

DCermrent and concrete products are
commonly used in the construction industry. 10 Such
Pr oot GL R i BREAY SEhstruct;
e e A
dléméﬁtl i Sl ei ahmttmd cEl{:trodd@ﬁ“gg the smslﬂmxz@omﬂnment. The products may

advant ages, eV|den e use . the .
hag dstigty oéﬁaap@héycfa%es ?tF é)%%gr@a%& Yk er 563&@ and especially
459 'B§\t]p'ax‘?elp 59@&@&&%%% hey lgﬁt SRRk, 5&@@4“%%% ariety of
ari et and” si 7 such~as panel s
m%and&echmﬁmkmnlmﬂmmks sheets, beans and sl abs. A

product would be very 15 useful, that can take the

- pl f and concrete products, and which can
ﬁ%gggggsgg$ﬁﬁﬁ%rresistance, good acoustic properties,

and which is |ightweight, strong and durable. One

pr odg&hedthatl daSeRBiYd Qs hide®enehiRRbQURS theScod@wtibh afdustry.
in International patent application no. W2000/ 002626

%@@TUIMW lpossone dispdvantagpy. espesially hpeanso pf teayeighipand lack of
%%t% . &nﬁlcﬂlaﬂ&g{ﬂt th\{\ﬁlsggét HETERL Qf?é;;\l\gisgl e px‘h%“ célhvantages as

arns-a major portion o
dmdaicediby teimnids u@enth &emﬂmﬂtrypahdilthﬁy at ﬁrec;&rbbﬁj hiods @ave good
et her conpound, and _ opti onal

sonme ot her. co ent s
SOBHICROBONGS (JPE " e AHe O Clraleddnm Yidaoricl g and sizes
%?B:ah ggne?sg 8B4rds, BRIk BldEks, Aﬁl%?sh BEarky SAUFHDs! R"ﬁodﬁ@@wﬂ@lﬁ){)e very

se advantages iI's déscribed in |nternational
wafwnthanppl fakatheplagoof m@mm@@esgste(mmumﬂmggpan have

by the present inventor. ynent desc

01 BSOS B i ch "o AP ERsy suong and
&aRmRt, fillers such as coated fly ash or el astoneric
beads, and m nor portions of a polyvinyl alcohol type

bondlng agent, as well as optionally other conponen
suchOesPodpe that 5@@%@@%@6%@%%&&6@ ihfesrieladeRdntegational patent

a%%lh%ﬂdnn go.am()/o&{%%-rkﬁé’wﬁ[)@d%gﬁ)B%Eth%%rem Aldentor. That

describes a light weight cement containing product that contains a major portion of
sawdust type material, cement, and a minor portion of a cellulose ether compound, and
optionally some other components such as polystyrene beads, coated fly ash, a cement

setting agent, and sand.

Another product that has many of these advantages is described in International
patent applieation no. W02002/066395 (PCT/AU02/00189), by the present inventor.
That document describes a building material which contains a major portion of cement,
fillers such as coated fly ash or elastomeric beads, and minor portions of a polyvinyl
alcohol type bonding agent, as well as optionally other components such as sand,

aggregates, fibre reinforcement, or colouring agents.
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WO 2007/ 106934 PCT/ AU2007/ 000335 2 Anot her product is
descri bed in W2000/ 28809 (PCTIUS99/27267) by Joseph

wa eonges93mhi ch descri bes a wal | board, preferabP@I/AU2007/000335

conposed of cal ci ned gypsum and perlite and with a

pol ynmer bondi ng agent. An exanple is provided of a

wal | board made fromperlite alone, with vinyl acetate

as trfenq@laﬁrymedudbomdmglba@anwoa@ﬁm/mgoa @CIWBE99/87267) by Joseph

LSR8y By lesEaar RIS e rbbaroBrghiol cRict fypsum and
@bﬁﬁé th:po-[ﬁﬁeﬂ M@h@la%t-rﬁﬁ%ﬁaﬁp@ i h{b%ﬁdea%\f%%a"ﬂ%ggrd made

and requirenents are nmett Wwth the ese nvent
Weing lpeilite olvae.bwishdemsyl at@atmaarthf pmlmmr bemtingtgdd, eanel’kdnh a small
of thlsrtﬁFSC“ tion. gu FOR CARRYI NG QUT THE

i RSHR & C&ﬁﬁ’&étftH@S 4P Bl b teight compared to the
ed)tg[r@atghm%r}c_an take the place of elenents nade of
concrete, but which may have advantages over regul ar
concrete elenents, by being nuch lighter, and

DISEALSUREQE TIHHBINYENTION havi ng ot her  advant ages

apparent to people engaged in the construction

i ndu e ovide a use

al t or na Y8 AR 2 R RRS AR BRI Hoabe oy imvention,
Qﬂqldmnameﬁ)eoad&'hﬁfomﬂ WenRumaRarisddA thed il F3hik AedciBeidh. ur ry

m xture, which is prepared in order to produce this

nd to a nmethod for producing
@%@ﬁﬁ@%@émﬁsé}@ hTHE INYENAION by casting or
extrusion. The construction elenent is conposed of at
| eastrhd SheamidnPERenab] YomtrubGas bledR%e hipe0
cenent- (relative to the ?otrg wei Sﬁ‘% ofwgrg 123651’[{1‘@%11& Fhe Elace of
phericnise MaRe @lﬁ C@Cﬁﬂeﬁﬁ I’bSlt véndehe chayalave) admmngescwatmgular concrete
Iene an d vi ny acetate
el T Bl RN R g e o e Cofistite s shaving otber
a:dMaIntaQSS appﬁéﬁtwap@p&I befage®lin ahd>¥YondahBE&! mcﬁéﬁ’f Chalyh¥eh may -
a oss- 1 i nked PVA binder, and the residual
Prt‘Pé(t erddtsalh aligipptaye tgiefenients raglodeme Aeryventiowal fipeedf concrete.
together in the presence of water, and then allowed to
set, TR Yn\Q:Hﬁo@ﬁQ hRl88Mo e sitRS, SARGET Waldie '
may be forned mfo gny 8 a vg‘?l et y&rgf s?wgpgs&?ﬁag%qanr 8rder to
prodaed thij gonsiectomslement,i o fondusdthyd flay pridyciapi thakbestruction
e JaII casting or extrusion.
g r“i“'@‘?ﬁa%h S%’ﬁ%@ ’%Svs %0 AU VO 2007/ 106934
PCT/ AU2007/ 000335 3
The construction element is composed of at least 15% and preferably at least 25%

by weight of cement (relative to the total weight of the initial mixture which contains
added water), particulate filler material, a ethylene and vinyl acetate copolymer binder,
and optionally other components such as a cellulose ether, or a PVA binder, especially a
cross-linked PVA binder, and the residual water that remains after all the components
are mixed together in the presence of water, and then allowed to set, dry out and harden.
The construction element may be formed into any of a variety of shapes that ére useful
in the construction industry, by any suitable process, but especially by casting or

extrusion.

SUBSTITUTE SHEET (RULE 26) RO/AU



10

15

20

25

Preferably, the ethylene and vinyl acetate copol yner
bi nder used in the invention is a dry powder before

wWoroorngro3Any et hyl ene and vinyl acetate copol yP&r/AU2007/000335

bi nder may be used in the resent invention. One of
the preferred ethylene and vinyl acetate copol ynmer
bi nder is an "Elotex" 0 5 redispersible polyner

~ bi ndEnefershlyhthastMym aa¥ aidyhbtetatt copnlyiner bibkddriwadlin the invention

%E}aélgfggp%] en Cg‘llngf gﬁﬁg{@ﬁe QP%ItV%%ﬁLu (zjiclzq\{qlqg Icggolggnert Ql%der may

BLeAGh bl emnpa{tfdncul ar, the nost preferred

eth I ene JSV|ny acetate copolyner binder, i-s the
Elotex FX2350" product, fromEl otex AG which is a

r edi Opeosilts gefepoﬁmedexbi amdevrinyl'ﬁh«ttatemopdhymer badar is an “Elotex”

ree-f| whi.t.e r Vi n etate

e RPPSE eORaH o ity T ST Sonpke, dgeorgl siarch and

@H@r&ﬂcﬁptgm}?lﬁﬂﬂ Bric aniGhent gl E@%)p%@’t éo‘?r?;baﬁ}_%'f Beinpach Station

Tai wan) is a water- dispersible vi

cSwiralaad. hgnl m@cmmpdieymﬂ pofaded ethiykene jagd rveadlabgtate copolymer

BOREE 4F B TR B30 BB G B ey e e rifspersible

A mROBInES . mh@@w@dt ish faecywiapGaitwipbRdéhe i nvention
may be 15 lightweight, and may have densities

preferably in the order of from400 to 600 kg/nB8, or
i n sOrethe] viaghcek eathilsne QOW%gtP#Bmaﬁl\/b%PS‘ﬁrléf EXahlg0” type

[ 0 0 /
PSRt e DaeR Ll o TRt 18R oMMl is @ water
dlﬂpﬁfnbleannmeﬂam(/eehylalMpgMne@fpoﬁvﬂmnhﬂiﬁs trendff dkgerstble in water
and nost preferably a nd 30. kg/ n2. These panels are
OUPEP R S&ﬁﬁ% ik T4 § ?e@@ﬁﬁwﬂs%%gfmgefers to

concrete type panels that are between 20 400 to 1, 000

kg Pehe é‘d{h@feft‘e [s€:nd NORRMB br QP& @ taBcdr8arRE Qundh2iAeion may be
kg/ n8. They so may have high strength, such as

h@hﬁwmha atlfé mlhéves f¢nsiiigs praferabliién tharmgéerof frogm 449 @E00 kg/m”, or

Sg)%rrrr]leZ u%%%%%r@q%]m%w | Xst gp%ef%f‘aﬁ)? { ens?tgo@tﬁ%)\?rfl 400 to 500

@ﬁﬁ 1§ﬂHdeheSg1&mrghe pamad nnhdeem ac¥drtiihca wigt the gnvehtiéd 81y have
In addjtion, the bujlding

%Wé}%@h%ﬁmﬂ%@ 3 dedat %lr}delﬁ%m drdefblyrovnd 3ciedBb| hesppnels are
%@er t, (‘vl;kﬁ %da \%éé?%)ﬁ gl{dt %ﬂé % J%hg%teqt#gé ' éﬁ(eésc‘ H{aft AtLhetween

e board pane s may
4askto lm&@ﬂ@rmmlcyblc osste. Nornest conmtetd is fround :em(mg/m
Extruded or cast panels rmy additionally contain
internal ', air vo cre t.heir oyerall weight
fur t H?, sl e dien kot S PEHEE Aol ?taﬁﬁléthplaﬁ% gange of
@¢s 0Py T aﬁbﬁ&xﬂd-rl&&ﬁissﬂgﬁlge (FReEsi stk OREFM2MO 4 hours. The
2007/ 106934 PCT/ AU2007/ 000335 4 the invention can be

Ruildg clenenis viso daemepaderoyed rasistapes qelinigs, pridduating leéfrom 46 to
54 HBp?or example. In addition; the building elements may be versatile and easily

workable and can be created with a variety of high quality surface finishes.

The boards and panels may be moulded, or most preferably, cast or extruded, for
example. Extruded or cast panels may additionally contain internal air voids, to decrease

their overall weight further, if desired. The lightweight and strong panels according to
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substituted for traditional bricks, precast concrete
and pl asterboard. EVA copol yner conponent The et hyl ene

w@ea7aoaeyd acetate copol yner (al so known as " BUMAI/AU2007/000335

bi nder 5 conponent is ideally added in the formof a

dry powder to the other dry ingredients. Wile any

sui tabl e ethyl ene and vinyl acetate copol ynmer binder
tByinkentiohi tars®d i reottheffedtive eatd oersatile haklidge produioutdt can be

- that an "El otex" or the "DA-1100" Dairen Chenical Co,

yibsiied fenmadioonst Yiess PgrasbeoS IR AIGRIAGPPORES ect i ve
results. In any ethylene and vinyl -acetate copol ymer
¢nd ily conposed of a 10 polynmer base
@’f‘/ﬁeﬁqﬁ“’fﬂé‘tﬁf’eﬁ %ﬁ@d\%l acetate. It may contain a snall
amount of protective colloid of polyvinylalcohol, as
a St letigdenel hnd‘rayn}domwitm c@polgrrsrm(hlsoahrmwm asf“EVA”) binder
addi tive, ner ntl-bl nts. It nor
‘Fﬁi?/P%‘éf‘t sl ynaﬁ% iy ﬁ&n’? eg tyfhe offgr dry Tingrbdients.
t g9lewenhs &%tét@‘ff) 1JhPObRE88hSy bl Liili€d in th
ghg%z% ?e@?%g ?ﬁét bﬁvnﬁﬁa eng g%ghV|n§ acé%a e11 e
mepaiopmirhdsitede fourd that ds ‘Eletdzlx’é petls HD4- 1360 Briren Chemical Co,
ol Such redi spersible oI ners are generally
SHEEAGR APy Vs BrP BB RY B by spr ay
drying an emul si on based on nmononmers of ethyl ene and
Vi nylh agekidfighe saaNEHyAldedtatelBpEX§mBABINtE] @Ss BFiMafBddINIREed of a
with a protective colloid, and the polyner particles
balymer ease o&adiyiene ayd dinybereleie. it mAYy apRtfin damalgragyah ot pratective

SFRIEREAA D aRoRAICEs o haling it ey BRANIES sl oAl of aaditive,

wne@ﬁ@iéralﬁhhsbmcﬂcmgbﬁsrIedmsmlryaﬁ@ mhenmuat ary suguﬁ@atneﬁmounts of
added, and in dry % the pol ymer coal esces on a
Pt RARSticiZe R S"l}ﬁ“i’fés ﬁf E’ésfgmé% 88t hat the pol yners

redi sperses once water is added to the dry mixture. A

sui tphl %lé?%?f@?ér?cdoﬂchatt e aalnyd axd agsl %@ta@%p‘%lﬁﬁbr' Binder is a

one available fromthe tional Starch & Chem cal
Rispersitopovsi golHdr) §uchNQquma@1ermlyraers aredgancrably thegoplastic
roduct des nat on "ELOTEX FX23 r.sim [
SRRk DEREn B, b g 2ot RE Sl of

Meﬁé a6d Byl seétatel Beherdilyldatet Qabicles ar& QZ)infbmed 40BQ" protective
*50E100", "50E100S", "50E200", "50E303", "50V/ 920"
cdlpid, 4nd | ther mrgq_rzyamclespg SURLEL Y an quggb‘gad w1tk’:§(3zg@1hcakmg agent. A

SO DB PR 0E SRR o e e

@fﬁﬂ'ﬁi ds cieatett h®hik\¢An bewdmpefsedrwheheﬁm Jlsdateﬁrteiﬂdpaid in drying,
any ( Songki ang Tai wan)

R é E
@gpgq) yHer Scog],eg;eﬁr%@d ?:fab 'flﬁé Qrp%ﬁg% ensures that the polymers

redisperses once water is added to the dry mixture.

A suitable example of the polyvinylacetate emulsion is one available from the
“National Starch & Chemical Pty Ltd”of Seven Hills, NSW, Australia, under the
product designation of “ELOTEX FX2350”. Other similar “ELOTEX” ethylene and
vinyl acetate copolymer binders may also be used, including “10166”, “10211”, “1080”,
“50E1007, “50E100S”, “S0E2007, “50E303”, *“50V/920", “511/44”, “FL12127,

“FL22017, “FL3200”, “FX320”, “FX3300”, and the like.
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nanmes "DA-.." and the "DA-1100" version is
particularly suitable. This is a free flow ng

wo ea7amessi bl e powder, which is added to the nmMPI/AD2007/000335

in |lower quantities than for 5 the ELOTEX version. The
DA- 1100 EVA may preferably be present in an anmount of
preferably fromO0.01 to 20% nore preferably from 0. 05
t o 18%thanexamyie,bes ﬂreeﬁé’rﬁt pawdelalﬁroarmhmt[)wlbna@hﬂmidal Company

1%. of initia u Asutable anoun
CRBEE B EGLoRHPE TR TSt SRED TR BEd Vg the trade
Apuntp gt - pomgle I“@At-@l(g)gové?ﬂon (ib epa@uclﬂ/&rfyosﬁg%ie bll‘{ﬁs is a free

nost preferabyfrom5 kg t (re, 0.5%'t
B84 inp eediRE0blk gobdenaihgihtis @(ﬂdeld () thea’mxmr&tlu d@Wrsquanutles than for

({?\ﬁg 'gf’g ﬁ@P[ of 2[[1,1;55)( Haé%%é Afgﬁa%lybggg)gegg& L\Elxm &%E?énount of
;gfg%\‘db‘f]f fohP0. TRRSILE%! 0B Erefeﬁt%y fr‘bfhe@ 05TRS €, Qrﬁiexga%ge present at

and formthe final building products
mazs:mumgoﬁaroexd P ofithe Gendmhixttomponent is The cenent
is any type of cement that is used in the industry as

a co ruction fer thecrrent
Port QHHU@% e P f Ervlﬁ 5%’0“55‘ gr &re # e%re?tﬁaat ﬁ?‘lﬁ product. An
Sh&eR et froRol kisapd0o et 0bes, use0) whd Iﬁbstl[ﬁei‘éﬁiﬁgﬂﬁromﬂi kg to 50

a finer particle size than for standard cenent. The
ket S Frag S opubRO0| erhy, waipkt of pigiak mixurs ifergferred.
preferably in an anpbunt of at |east 15% or preferably

25%1£r8fer§1q¥itahs% e R Qi 901]89195@ i §fi%gisn fnfin a “ready-mix”

agueous rry t at then dries sone
pakege, tdb beqredted & manbthctugere! 'Hmnﬂhem hatrelhasedto laddstater, and

10% of |t posSi eing cenent. in a hardened
fosmyihe BRg é‘i’lg‘ﬁ )F’ijé‘§§rhyrf§‘ﬁt”%dzyexgﬂﬂo%re preferably
| ess than 50% of the initial m xture conprises

€€Hi€ﬁ1ttco %&deﬁ[ mat eri al conponent 25 The particul ate
erial may be any suitable particulate filler

rraterlal that is usedlnthelndustnyfor t he .
man u?b;:c@m@t &F 2 e cfcemeatriit 1Spvssdui tle ingHyt pea construction

4;151!@?1211 ﬁfa%[ﬁ'&le)/ cerhd}® it | Por@Ind "Bk & 9B, bﬁre?e‘?}eﬁct&lgfja high

rom ar I'cul’ate woo particul ate expanded vol canic
ﬁrelngmcﬁmlamtk@mmrﬂel @aﬂ,awmchlxastmmﬁrwnh adirer ipaiticle size than for
flyash, crushed rock, ITUTE SHEET (RULE 26)
YA RO f@%’@%%“w 68 000335 6 particul ate

paper, or other cellulosic naterlals or sand, for

exanleentint Rekded ?x@ﬁarﬁlﬂy @Ban Hhok0Eat 18hst 1 9% @préferaBly 25% to
of these ingredients is nost preferably chosen

the opmaiptngt ingighients tnoopake an patepnd Burg dbwtuben dugso@né feqses some
\gatcr, Y gregte%\ﬁqufc’ng egment\%a& Bas attleanpyo% of its composition being cement

in a hardened form. Preferably less than 70%, and more preferably less than 50% of the

initial mixture comprises cement.

Filler material component

The particulate filler material may be any suitable particulate filler material that is
used in the industry for the manufacture of concrete, cement products, and the like.
Preferably, the filler material may be selected from particulate wood, particulate

expanded volcanic silicous rock, particulate elastomeric material, flyash, crushed rock,
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be chosen from expanded vol canic silicous rock
especially perlite, crushed rock 5 especially powdered

WO 2ovea0@BE, or el astomeric particul ate nateri aPCT/AU2007/000335

especially polystyrene powder. These especially
preferred conponents allow the construction el enent
that is created to be lightweight, in conparison wth
peridBlateCoipRN lor 30 cEIANGLiE R0 HPEa?nd fdcrwg fel L] tk‘?err alone or as
material. i s sawdust, then any type of P
@HKT{B‘SCSoﬁf \N@@dDF IIIOfsshé\lh%gsmgwyilebEs us éd mdst plﬂ@fyrabgf chosen from
har d r soft and |t nmay be aged

Lo 1938

8%‘” WRRFEP Y 1521V EUShe P P% Ralt ood fWVl&gﬁeOthefWISG it may
DE esRdn 'ffb\ﬁ@rhtxb%eﬁh{'ldﬂm%ﬂic%us Lf@é iéagéém"il?f E&‘ﬁw M8 rock
fresh, softwod sawdust, chips or

atreriabizd powdgedid limestoher torc uttaswglepler |pamcumtﬁ charEalns especially
it is avail able,

that ' such sa t|||sed|f

gféﬁ%’reng %Ové‘#?p? %Sen%SPFCé PrefEitedy iRBROReEsa UG dRe construction
erRerht i@riedirendd ef beheRRERAS ik QM aﬁ?orﬁ@)’lﬁfﬁ&rmaq hieBRnt and
or shavi ngs confers good acoustic a d t he
BQWPPF%@CT% the final elenment, and also allows a
Ilghtvve1 ght elenment to be creat ed. V\hen sawdust is

util tfstﬁg ﬂll%r %Itli?fir aflYE tv&;d?lnf then an tgge ggsed afc' MCglﬁsngr wood

or fine vvevér

stiaivpss onaW\bmdseSlhEthmgSe @@Mc&ffrdﬁleﬁbrd\%dch@ff sofﬁwbddt and it may be
s m xtures of coarse and fine such materi al s.

?gfmélaf"i Yt HOWatet i it Aekeved Teowithahe aventainsengen shrinkage is
h
Qﬁfﬁe'l)cioeo&hlz@ﬁed fledd §offm\@n&gigﬁg{5ilugr,]tggﬂg§ﬁ§roéﬁtav (?}29 s ur[gm?(ﬁ g)teyond a

up to about to 3
shrost magtgepermﬁewhahsmwne thdsl sach eavbdust utayl Hesedliskd ift 1€s available,
DA- 1100" EVA.

t f
T T R T
Pavdiise Lﬂhﬁiseorss'm&?iﬁgi cofBd &RdAicol e SR tl’l‘&hﬁh&)rdf)fe#e ®n (pe final

chi ps or shaving nmay be used, when conpared
amanisand alssalbrsfadishibysight eleraent & baersaind. of EVA bi nder
is used with coarser woodchi ps or shavings when

CoMp@mes Wb btk f 1§ G&ﬁseﬁa'iMi'iétlnveAﬁo Eur i iﬁr lés%ldga}e rgﬁarlt%:ﬁ/ng or fine

sawdust-type materi al conpose par
pragies. ﬂ‘h:tvefwaalcearscs eaa)ddumtvﬁrddaihﬁ)s c&ndodd%a‘lllhg@nﬁ?)bebﬁed either
used, either in place of normal wood sawdust, or

Y ©OFEn OF & Rixuesscr FRRFsSr 14 ks prchomaterals-ofdealhy, ﬁb@@amcumw
WORPRAY haQt a Q49 %énﬂaragle Dz ’thebfaﬁgg RE$ro rr?ﬁtgﬁﬁ q%PO mlcron up to

straw, nuts, s, husks
abens & to 3 m@@wmﬁdmcnlmt %)wm AldteVBls are able to be

R PR BTorebrfi W e ot ol DASUBR BV e o

rice husks, or nuts. These can be used as is, or
gr oukided ﬂhp@ﬂﬂ%aﬂhg§h@¥@@ dé&eghéfﬁsrﬁdllgﬁﬁarﬁé\ﬂﬁﬂe%Lu@dust and so a
si zes.
lesser weight of the chips or shavmg may be used, when compared with finer sawdust.
Preferably a greater amount of EVA binder is used with coarser woodchips or shavings

when compared with finer sawdust.

As a further alternative, sawdust-type material composed of particles of plants,
plant materials, seed materials, and the like may be used, either in place of normal wood
sawdust, or in addition to it. Such material can consist of chipped, chopped, or ground

leaves, branches, grasses, straw, nuts, nut shells, husks, and the like. It may consist of
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In this specification, the term"sawdust" includes al
types of plant materials that are in finely divided

wo ooomlo@ach as the sawdust, chips or shavi ngs PCT/AU22000335
sourced s from wood, plant7 husks, nut shells, and the
i ke. Oher sources of sawdust-type materials may be
the use or recycled use of products derived fromthis
ImakeEp:s dudedens nEtyerodlict of the miisngpalperain seadscifoo akainple oie dnsks, or
materials, and the like. ldeally this material is al so
o UHese @AGBPERH 2335 sisered: (fllS’P@ff‘\/ 8r Sig¥gd; tg g&veg et Pferléle sizes.
sizes. The filler material may be particul ate paper,
or qhNRk G&liLULRE] &F %%n{ms%%hé&" 1hdag 'aHCi#Skg gfﬂpﬁﬁféilials that
newsprint, or recyc paper pro ucts ese
eelit fihelyediennd domi, geimat érei svslusthahipsray siedvégs e powder sourced
consi dered as "sawd sf" t Pe terials. Preferably,
fremmyvqod gplaaifuisks, gy lgppilﬁg - paper is used, rather
t han new paper. The term "particul ate wood" used
thr aygh, @Hﬁre&w b nggmﬂk hﬁtetn‘alsuﬁﬂ? Mgt gRAdudOor 'rélﬁfklléaeuse of
all suitable types of particulate plant nateri al
whaduagsy deri swiu froe, iy chmassoafce m&temlumk@. abrpamrh@srdboard cotton
| eaves, seed hus and t or_of
prgeasstl o dirstiernsCBE BaSral & A o B RO v sgo zive
VaRiodppatiidic siRQSThedlePhateial Ry fuRr par@fuldélphper, or other cellulosic
shavi ngs, or wood chi ps, of varying sizes, shapes and
rsefgrieles mqmmgj reagdbgrdgli fefvspianit Or sTREHFlpmhtRap¢raPE dugly. These are
c&#luﬁ)lses sop amm Sr%gtengf? ttk%:aé 'nﬁgsaks;%bgleﬁc!o&gxﬁgljﬁﬁ %gt% rd:Eg%l, tpq%t materials.
Prefepdtl e ﬁe@fc%‘dq} ap&tledpacidBpusid Japast usdntiae thaalnewgager20
sawdust in the i1nvention, either with other types of
particul ate wood nateQLals or to % her with othe

P11 e e ePrarelaeasgtcharsed (PRsh ARl B dSPUPFRLLS fagndsastood to

HSRHe 8 s@ﬁ@rﬁ@ b el RtRreRlfaPlakt ﬁhleh@ok‘@ \ﬂﬁ@éKer source, such as of
especi al |y an expanded type, such as perlite. Expanded

tperkisj bren¢les nigaves asted haskst podnthecligd or pepraduets rpmd@sse@from such
Crus ude rock, . the a |t t

Phifgeratorl yEbve %5y eelE i ol e fopm of vt
sheeilhgfadit Wed B ShipHOIT ' vaiyiag tszet f'@apéseﬁﬁnﬁﬁr&fs Mnﬁhfes of different
anounts of water in the original volcanic glass rock.

SFh}é magsehoiady gbe betuéiliped. #Véat%rﬂqlwwmeqi iosAtnelagthe wtigped, such as

o R B TS s T B P M PR Jo L ool

sZ@)iuRQnAtﬁeVﬁv&ﬁQﬂﬁ/ OB 34itPCHhAUZPEs7 bD PARBblateB wbhe materials, or
perlite na% be used as is, or in a coated form The

tB%ﬂb@P@ﬂ?gtEb%¥%dn@W3 - compounds such as silicones,

or silanes, or glass, or simlar materials, in order

L0 QRAREASE. I NRMAL Bk @Qi% RisEP 9@&1&@1@%@9@& &flcous rock,
product, and to enhance e final

especially an expanded type, such as perlite. Expanded perlite is manufactured from
crude perlite rock, by crushing the crude rock, then heating it to a temperature above
870 Celcius, at which point the rock particles “pop” due to the presence of small
amounts of water in the original volcanic glass rock. The expanded perlite is relatively

lightweight for its volume, and is available commercially at densities of from 32 kg/m’®

to 240 kg/m”.
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product. A coated perlite product may be obtained from
the "Harborlite" Conpany-of 5 La Porte Texas, USA, who

WOorenoRae69a4 pr oduct under the name of "M crofil "PCT/AU2007/000335

especially grade F-2. Because perlite has a | ow

density, for an equal weight of this filler when

conpared to other types, then nore of the. binder is V
usuallhy pedieinmaydbd nsddhes sl st it @, coasd fohe. Tuapkility 1sO£oated with
perlite filler i.s greater, A particulate rock fille

| FavBPYSs WY a3 %]éCOB@S u%feﬂlan%c% glasspekisanily uatsel, in order to

HQ&Jéaseltg V%t&h par | ) a?ne% e? Lty’angatx epn% nge the final

prepared as a used
ph&iucm%en&at@inperﬁtet freducalndyebe Olstainkd Iﬁroﬁﬂﬂieh'e{arlﬁdrh{ee rGompany of
e0|3f yhﬁ%% mdust It is preferred to use a
gxp: %nﬂ@ e & o ﬁaﬁifé‘dh%@alae of nMigrefitie especially
e

Oatodg Fﬁ?c?gﬁ%%e élelLé ﬁis a \«é r%@nél{]e“ a ?{ﬂﬁf W r%l?%g tlIug Jiller when
whmhartdhéo pthersempts, lthmembreoaff thabedet & L&LlﬁifB}t eqeirédin thc mixture, as

articul ate materials, of the type used in the

PU@fﬁBﬂ14$g@§P§§“?@rflll and create |ightweight

concrete. One suitable formof such materials is
pol y 3t ydr8A8ate QWEESillerOfaRREaidSay Psh e @Htl'{&dkl @gp%cfa (ngl egoft rock
materials may be used. These nclude l'y-ash,
gl capd:musheégmregaslbs maarm propaged afh fma&plartlcslate matenal and

?%e%' 1:an& v@x%t Oon vevﬁg, r{eo P%" glttaozﬁfnﬂ&te%ﬁﬁ%rftg%}gﬁlgﬂy w1t2h sawdust It 1s‘

prefarddi ©Nise @|Ci1|ﬂ§héd iﬁhﬁa@@ne Okhich 1§?{@Jpér8@taé QFin ﬁok]vd‘élé B&th average
fillers, and either in it natural state, or after

paiticlsatzes il mtse of SU i H90gwstonng it with silicones

or silanes, to render it water resistant. The

part kGHinat ?ﬂlfe“ }ngtrengattﬁzft Blay TBY LE@d Us kA t!hg gllt ?enrt]a n%rﬂlon are

form or treated in a varléty of ways,

tlappmgeac pargc@a@pﬁmmzfis off dire uypeused it be cmmmﬁtcmuﬁﬁmdmmry to fill and
exanpl h -ash, or. perl

B Tt 2o bt TR R oy O DEF ool ene powder

bebeRns. i on properties, such as with silicones or ‘

silanes to mater-proof the filler material; this

process is known_in the industry. In addltlon ot her

addi PfhgesartiGipienfiliar anaipdalh may lf@owéf Th@e a@céuadesﬂy@sh sand, rock
?cg\%/(?]é];o grc%%égtazxggg%nbplghgsglﬂ ?\?agzribel:ga grwsaso 4uct 8{] power stations
SIBEE Tk EasHERTy (bIEULlElls%ﬁ) 1rR@1@°\lﬂrééﬁlt2QQ/Eht1@ﬁ9&€her alone, or in
PCT/.AU2007/ 00 332. be utilised as well if

Rahipglipn Wit gfheg #ﬁ’é?néﬁ &ithgrap iGpeteral slate, op e Bater ypatment

408 as PEREE Gtwits BEBRS of Qlarngé" Q(?fenﬁgﬁt &/F@k RAR,Pr oduct

with an appearance to resenble natura
al so be used with the invention.
The particulate filler material may be used in its natural form, or treated in a

st one,” may

variety of ways, to alter or improve its properties for use in the construction industry.
For example the fly-ash, or perlite, may have been coated with agents to alter their
water retention properties, such as with silicones or silanes to water-proof the filler

material; this process is known in the industry.

In addition, other additives, which are known as colouring agents, or setting

~agents may be utilised. Other fillers and reinforcing agents, such as fibre-glass or straw
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M xtures of two or nore of these different fillers, or
of different grades, sizes, s densities, colours,
wQ@e@paodses, etc of the fillers, may be used. MOI/AU2007/000335
exanple, a mxture of fine& and coarser sawdust, chips
or shavings may be used. A m xture of sawdust and rice
husk powder nmay be used. A m xture of sawdust and
- npgrbd tiglisedrasswedtl ifsdesiagtt Otper gcgmganemte tbaﬁ\wer thegappearance of the
sawdust and powder ed Pre

PRBbIH 5Ug06 51 eHHS TfEar PRttt 8 FIRRERSS Grdsions naura
sfbrn@frﬁﬁfrlg)llsé(bé ﬁé@@wﬁpthgweh@o@()% is filler. Qher

conponents A cellul ose ether is a known binder and

t hi ckener product for use in the extrusion of cenent

pr oddictises bf twaypr opré oﬁ shelsy diféerens ddllearn arieé dlfferent grades sizes,

osi tions of the n i nvention
ERIRES HeloRrio pee S <R SEEe cuiein g v 2P Efidus’a mixture of
fekngn c@%&%‘ﬁ@ﬁﬁstléuﬂ)ssorgﬁﬁ‘\ﬁﬁ | rlnély POhscAER AR nird of H8vdust and rice
products are creat ed by cas wth moulds. |f used,
Imbierpowmrtmaﬁ%eoﬂlsetdhe‘\lmmwral o ISKW ditsé ztfrdypﬁélt%o@rp@%\é@lst and

the ce | ose and fe 4% |f
bt i e A L B B B8 o1 e
in the present invention include sodium
car lpex¢ i eebbwl dsie isiodi miXture is filler, and more preferably from
carbox neth(I hydr oxyet hyl 20 cel | ul ose,

bEOPNAT- net hyl ~cel | ul ose, hydr oxyet hyl - met hyl

ceIIquse . hydr oxyet hyl -et hyl cellul ose, nethyl

I thyl et hyl cell ul ose, hydroxyet hyl
(gglle}- g{"%?gn%\[ﬁg hydr oxypropyl cellul ose. Variations of
t hese substances that have further physical or ]
chemi celluloseetharan knovay biadgquldhigkdrer seductornseds the gtrusion

SRR B et comHal 7 S D RSP e o

ifivdntivh eskpedisil yawhatdihe yitInopy ko B@é}hﬁdd&@ el'HeWenislese &@herdcomponent
‘hydr oxyet hyl -met hyl -cel | ul ose conpound, A suitabple

s, pester b eRcedn TSP RICH e BreAPH Ooh oot e HANTIRUOE r gl ther
6}#%(}85{: f tl'gaelélgﬂﬁs tifutd [!p%% g%w&g&%& Ak i ceHies etthgxe and preferably

I gnati on especi al [y the any
wftothe products, "Mecell ose PMB-40HS", "Mecell ose

PMB- 50US" or " l\/bcel | ose ENMA-70U". SUBSTI TUTE SHEET

RULE 2 2 07/ 06934 P 2007/0 335
he. dndebriioseI b tin A, 4 611501 Tadta B opByRynton

1{%1{?@69 r sB@MnPe CHL% methﬁecﬁblllhhbs@S iUl Sktskymethyl- hydroxyethyl
addition to the EV% and it may replace a portion of

ceHelogvA  lidrasopepyl-Redivks . cahddssr abhydrogyedibarethylnk egellulose,
.hygrox%a%ypeth? gllulgshe, Sme%ﬁﬂp Qerfﬁpose,n%tl%?ethyl cellulose, hydroxyethyl

cellulose and hydroxypropyl cellulose. Variations of these substances that have further

physical or chemical treatments may also be utilised, such as, for example a partially

surface treated hydroxypropyl methyl cellulose.

Preferably the cellulose ether (if used) is a hydroxypropyl-methyl-cellulose, or a
hydroxyethyl-methyl-cellulose compound. A suitable such compound can be obtained
from “Filchem Australia Pty Ltd” of Castle Hill NSW Australia, under the product
designation “Mecellose”, especially the any of the products, “Mgcellose PMB-40HS”,
“Mecellose PMB-50US” or “Mecellose EMA-70U”.
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utilised especially with extrusion. 5 The
pol yvi nyl actate (PVA) enul sion conponent is ideally

w@daedodoss t he formof an emul sion in water. VWCT/au2009/000335

sui t abl e pol yvinyl acetate dfrul sion may be utilised in
the invention, it' has been found that a high
nmol ecul ar wei ght and cross-I1inking PVA enul sion gives

ef f eakiaBthee Sptidisal BriponftMaIpoRNVh yIRYatdepy ?%mcré%trﬁz@ﬂbe used,
or in addition. In any PVA enul'sion, the so

oAttt enulsion| imeadditipngo KipE gk anskit atag repliviechportion péihe EVA

BB OB Bete BT BPP LR PRy R Seshlo el iR Py be

amykgbggckﬁwawgf@gﬁmkmnk|ng PVA. The emul sion may al so
contain one of nore cross-Ilinking nononers, and in

this situation, (% referably al so contain a

cat al jaspolgyinghagiate. (PVARi o lsipoprmppanentrih édegHp eédadiin khmfgrm of an

%ﬁﬁﬂg%&&? ggag(gr 9@%{%‘% ts%ht?;le golgr\}%cetateteg?eulsg?nrg }Jn?yrb% utfflsed in the

Alvei gy, UMmbias besd cﬂsmiemat ta hﬁghainsr@cmﬁfw@igmohnah@bsstmqng PVA

poIéV|nyIacetate is a high nolecul ar weight polyne

$HR 1qnyglWSteﬁfea%V%@%ﬂﬁgEuwrvﬁb?Vm@cbﬂ used ypsieghitoron addition.

500, 000 or nore. A suitable exanple of the

Pol vy ! B¢ &L BsiGUhS SOl bli@Bl i
et F o) PR R PP et SR 7 by AL T e, whieh

msy\pftﬁm sd)rrtalhlaas,mahlmﬂmunt hepolprioglalcohaessi gnaltiliom. bfs preferred that

"Kor-Lok 442 . 3051". This prodyct a.cross-1linking 20
UG A S G ERTIAN Bioorior s Hiaaze YA 106 GHUAT L M aso contain
b &ﬂ%ﬁ%r&ﬁqﬁgﬁl@ﬁgnOmé&@% it 30k sft@éﬁo\‘i’efnggf‘tpr&%@rﬁﬁ contain

to total enul si on) of pol yvi nyl acét at e,
alseiatyss Os%roqédlrljmignytoalﬁ%@h&hesqraiﬁrllnkzr@ MOopPHSES- andwkatmlgsts are

ﬂ?owmn gh%)mQUS%rg fotr: ﬁy? !p}ixsptosez f2 %xafnilpqcla Iﬁ‘hC%fﬂ{P%ﬂ‘ c%tr]li){st is aluminium

conpri si
Gldridem It hs aldol gfa:fmﬂdemt akie pvy@wgiytacéate‘sﬁoawga ble&har weight
is commpn|y used as an adhesive. 25 The preferred PVA.

PRi¥mEL flegHy %ﬁh@@mvaliagwwgmer polegulee rizhbel 1P.009@r mgre.
dried insolubles" test, which is a known test in the

' n;juﬁltsru}talgl@ rexg@bRr & ﬂfengg)&\h@ylﬁ%'ta@é: Hhﬁ[smn"\ﬁ' ta\%filable T Jrom the

pol yner enul sions, where i1ts insolubles are deterni
‘ativavle Staraial&y éif@fnlcag ri&sit letd”oth 8eveROMALsSUBSY| Mﬁalsi—lﬁﬁmer the

I%ﬂéj‘#ﬁ% ﬁﬁs)lﬁ%go }1\0 %%O{Z/ 101?%@)5 Lﬁé%()]‘%?é%: ? Eﬁgsa él'rgiss -linking

pAtyERjle@fate SmuBsIGT Wh@r, TMortMAs BeHI180ingd®Rponents:- about 43%
avai l able fromthe "Bondall Buil ding & Renovating

(by ovieiebis compaspd dpyioisl vBéhimtcmuigisek ph pAlinyidceiate, labout 3.5%

ﬂo§ S*l%l?éﬁcqs%@néﬁ& ]QF Igﬁ?lgl ny omergm o, cat&lyfsy\goz% and the

deﬁﬁmdthann[&%mg‘ water. It is a white fluid, pH of 3.3 — 3.7, with a high molecular

weight (> 500,000) which is commonly used as an adhesive.

The preferred PVA has a high molecular weight as determined by the “air dried
insolubles” test, which is a known test in the industry for determining the molecular
weight of polymer emulsions, where its insolubles are determined to have a value of

greater than 70%.
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s poly (vinyl alcohol) nodified, |ess than 5%

di propyl ene gl ycol dibenzoate, less than 1% or formc
wa@edod/lod9ass t han 0. 1% gl yoxal, and the renmai ndBCT/ABR009/000335

water. It appears as a millky white liquid with an

odour. Wen the PVA conponent is utilised, then a

proportional anount to the anobunt of EVA, is

pr ef nothe,. PNeéy hamplsicasthaumay de whed blieh theeinasmivit is Bondtrete”™

| t i f EVA b d
R X T
Honp R yA00BRImb e Walkdrh 8l udh 'éu'iteisggéﬁ%egr@d ?%@36 TPBYVA Copolymer

prefefably from0.5 up to 20% or
Eonssioruntwaer, ebreaem e % od pas S viihieadetans Imdoli el ¢dss Ry 5% of

b r.epar.e a i tabl e process, but is preferabl

Reld vagéél?@o%%%?ﬁ?%@% eQ%QPY&netglyC@éékbgﬁ@ateAless than 1%
: [ r r ~

o e R R

oolliy wtite higyidt igh ai ¢dwan be passed into an extrusion
machi ne, or cast into a nould. The product is then

vt o 10 g cbep e py IS, e impbuf Bt iy amount
QOEVIAYisGRMTBREE PehapMeAudNE RLBRRRY arhSurl dravRdstad edl¥amount

set _and cure, then about 70% of the water that Is
re¥Armay be used. 8y ¢ piohetedsipiionyn the ddoskture Rrafeghly from 0.1 up to

raf i % t he water  prese r emai
AR LB AREH i ooy SR P R R a8 D% orup o
Htount of water that remains depends on the humdity
of the surroundings. Preferably the slurry mxture is
@ré'i? ared ttgat may .i ncl ude, (a) 25%to 70% by . 25

Sgﬁtc%f‘e“éﬂ%‘ma,“d(m})“ﬁ%to 95% by wei ght of

particulate filler material, (c) 0.1%to 20% by :
wei gite f@xfal fdambEnNS, Bdske) ishy
() O T By e e by BB PR PRl i1 aby made
2028 eftrmign pioatser or Bhepsting. A 5%rtowBhw A iwerapatednat edowed to

er ej S.. by el gh re selected to, .
PRFFC] sboee Rt 8RR A7 Bhuck OB R P Ry SEhol et can be.
Ha@3ed 28 dnoexifi¥oh ymastirghbr @kt HEERiould. Phe 3080ucP 1988 BYowed to
weight Stihc/ifiid4n Rhnnt SUBSTI TUTE SHEET (RULE 26)
SRFRGWD 2007/ 106934 PCT/ AU2007/ 000335 12 of
particulate filler material, (c) 0.5%to 5% by wei ght
of VA t: ' .

0% o oAy o e B R 8 e S BLEALy b PEBi e e
doy cenypondnisn¥énen therdlefifent k5Motved 50 Ush pevaidghite, wadresbout 70% of

t et \Dvgtrer %pg%rr]eesrelgtsin%eeoggrigzﬁ %Hltrr’y ig Toest, through evaporation. About 30% of

the water present remains behind, bound up in the solids matrix. The exact amount of

water that remains depends on the humidity of the surroundings.

Preferably the slurry amjxture is prepared that may include, (a) 25% to 70% by .
weight of cement, (b) 15% to 95% by weight of particulate filler material, (c) 0.1% to
20% by weight of ethylene and viny! acetate copolymer binder, (d) 0% to 8% by‘weight
of cellulose ether, or 0% to 40% of PVA binder, and (e) 15% to 50% by weight water,
wherein the percentages by weight are selected to total 100%. More preferably the

mixture may include, (a) 25% to 50% by weight of cement, (b) 20% to 50% by weight

Swhetifnta Shant
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proportions are adjusted accordingly, so that the

total amount is 100% 5 The slurry nmay be prepared by
w@ry74miosabl e means. One nmethod may conprise PCEAHRIOMY0033S

a slurry mxture containing? (a) at |east 15% by

wei ght of cement, (b) particulate filler material,

(c) ethylene and vinyl acetate copol yner binder,

of phitienikd illel ﬁh)lteﬂ@l |(uj @)5% l@tﬁ%rby WElgbleb)f Eﬂiﬂenﬁﬁﬁld @iyl acetate

t by the
CEBPOREMOSET; &) UThi 5 baTele 1L cabopA eI By 0%y 10% of PVA

t t t
a(r%igﬁop | %f}](IIS k) thSSS%n?% \{E?gh?n vlzaﬂe gﬂé%? é?ﬁé’o e%n:?sn\é@ g{esent the
rtﬁ@ﬁsiaffgadjum&d dccatdingdl e o clgan ﬂtel tmeﬁthSurﬁﬁﬁl(El%.nl y

distributed, (iii) formng the resulting slurry into a
shape swtabl e for the construction elenent, and (iv)

al | dWerigurs m@éﬁ becprepaied XA suliahle Meake Gast Bpthad migy; comprise
p&%)aﬁﬁgtf“sﬁ uf@aE@I{taLm rgé)e%u etaktn%‘%g_l%f&) (eg%}g rr(%?g}nent, (b)

uct o rrent cont | east
paticuizite ﬁtlexofnatbﬁlab rit) ethydpmenemd vinlyt aceitste t:hmlmlelr bind@y optionally

BoserE GardhGupade PR b (EeRpalEy (e 3t 1)1 248 e the ciy
Clg{ﬂ%he%?ﬁﬁtaﬁdC@BOBHcﬂe&g %Hd&%tlongﬂy @) %%ggher( d(hl) mixing these

'ul ose " et her I nder
companende withedterdanigopienelty ter),aqufectn\m Sthlrmn ammeontmhelngeth@ mixing
referabl the el nt. af ter. ttln nprise.
it 14 B ccsFiati g VaaP e b pedepih orgyhd e EReRY into o
sﬁ%pe%it%lé f&fth@@édstrﬁétﬁcﬁi &elﬁédt,l Gl éi@h}%\bﬁlg it to Gt Ad2YedeR.
15% by wei ght of ethyl-ene and vinyl acetate

co ol ymer binder, and or if used (d) 0 to 4% by
JHberpthec spafaiiab sats eit rRoptaing legse pafer. Tseqerner: d%:ql gnd aged

céQsO{?u%Eoﬁé/ﬁm%HPéo%'ta‘?ﬁk atgédgéjﬁf% M‘?ﬁﬁr 0[5}6 &F;ghpﬁcgirﬂ%?&%ﬁmnent It

are selected to to
th@afpﬂmemymefembm eseah , eqtitvelepts opanmisorfs(apcemad) (1§ tleparticulate

(" st i b7 EEeRoReo DRy BOREr G B € oGk fettuose

el B RYUST AMRYddDre apd Qtj%@derﬁaa@é‘fl At lhuMin %swaelt RaPped within the
board, with a thickness preferably of Dbetween nmto

eltmnqmtn Mvteepistrartdy rﬂaﬁyelhal@et aftonisaiting irgpyatdnypriser{a he% to 50% by

%}g Otf %f ngp@]c]{ Y& {}%by.?_ﬁglggtgcléf? rtcl)crl]llgter:] 1ller Ch{enal Yc) 0.2% to

150Nb aeight of eihfldnongd ey udesats U@;sbmﬁerhh@r 8armec5rr1e Ssedb()ﬂ) 0to
extrusion, and_ then cut to suitable |l engths as

4%, byexetabii ol ElRse HdeerHENE, used thesr P7 to FQa‘fﬁqefrPVéoemulslon

bR o et PR S R R 5B ok, 00 11 oter

cBEpbAROLE HEBOR3the pidpofsordareaddjestedadctavrdingtyhe product
may be made by casting it, using standard casting

Lok ques L LDg PULLALDG, Lduetr ¥ (oSt 19 185 (SOMR coes

sectional sizes. The product may be produced especially as a thin board, with a
thickness preferably of between 20mm to 40 mm. The board may have a width ideally
in the range of 600mm to 900mm, dependin,c;r on the machinery used to manufacture it.
The boards can be manufactured in long lengths such as 7 to 8 metres, by extrusion, and
then cut to suitable lengths as they are extruded from the machine, or left in longer

lengths, and divided later into smaller sizes.
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nore economcal, it requires |ess expensive, and
si npl er equi pnment, and can be used to create products

wowah/1emapl ex shapes. The mixture for casting BCFAULDES00335

not require the s inclusidd of a cellul ose ether

whi ch provides a cost saving. The casting process

requires the creation and preparation of a nould,

whi clAsi 1 al@amems, the pick&hcbﬁlﬂa%r @B HadeNAUSS NG it THEnS SHfda¥d casting

mxture in accordance with the invention,  1s

Eﬁcéﬂ’ﬂﬂ%ln @ﬂd)uillgmlgdﬁ@lisﬁlﬁfoggﬂylgshals rsoed admhtmgexeld'el ev(trusmn It is
V. i ettin i.nt roduced int

RIS becBaE Rl SE8Re8 Tt gt Piomo  f3EP PG Giand o be wsed (0

prea®spib@uctd With @BRYExWhagR. Thain#h s B FasBAskebS @@H t

bubbl es. The noulg %g coated with ? rg easg O Kﬂuueﬂm

Hrclusgqnsed at%ilgloﬁ%?thbl‘ew pragdties agostsevingance with

nor mal techni ques. Gbnerally, the products nmade in

acco t n |nvent|on forma good.quality

a1 ahe i et 0, M BBl AR Raflgs pe A Bt which i

a@pmoprin alieebypklin nglduﬂﬁ}lehB Isyarfyr @RnZe P a@:oli‘d?ilﬂﬁé" W1tlHQﬁ@ {iention,
bei ng rennved fromthe mould and allowed for fully
Hr BreBdad:ciiidels coatimypusiy) Sélr‘i‘@ﬁtaﬂﬁ'afylxéﬂ 30 ofster e @my@ewt asttiag. It is

?g%ggceg;rﬁﬁ) tH@%uldT?%e lﬁ b @r%rg)tl% eﬂgﬂ;ﬁeﬁ %/ome %reisHée to remove or

mainigeseodir pockersdind oubbdBnithe nidnéd ﬁ&@&ie&:o@&ﬁ Wigh prreldseedent, or
table ength, such as in the range of from

&f% T b Sk &7 Flisancionh agrmal i Bxienti Bantipbimbproducts
REH IR corineivh mégvr&@nﬁﬁﬂéﬁft@ﬁ Fohes f’tﬁiec!’daﬁﬂ%['fa!:ee}qg{a IB?oduc:t may

that can be divi [ater into s siI'zes
b%mlécp\@edmydr #lfeioarbapp2eprae partdscanmaslytfont @nd & Hours, before being

VG R B oA B e BB AP O 7 o Bngul ar

v0|ds may run the length of the panel.. The top and

bot t ‘Dima cﬂd@eﬁ rﬁ)éfy ilhebppnatcedny ahandMaReshntbmbhPhiMed width ideally
n|{ﬂgue an roove arrangenent, so that the panels can
K ?%’8 AgaEih étth’ékﬂesﬂﬂéneé#ébsmn@y réﬂ@dafbfeors HAped90mm.

T bdHeRs cafBRNRbduRR i 1? hey ?Lluﬁa'g}:enl%ggtﬁp&cﬁtag? the e Qfafrom 2.4 to

tensile strength of from38 acc
3.6 mdtess darmon greysue bageied fiom theenamiter Théy fiag e 1€anh£actured as

15 MPa. .Th ilding e ave surface

PP st Toef gop sy Sy e Rt T aan fiss. ochngls may also be
&ltiudecid ¥etoPRah it ﬁﬁlrgﬁﬁdlﬁﬂl R Sids, EhGs 8 BITBRE SedTRY tﬂggvvgelght A
surface protection layers or coatings Incorporate

serienef qiFrlay o foaeleer ig¢tapaiai \salmajoearpme tlcargﬁedf the panel The top

f
SR UG B P NRTR e e
sSHEEETthé PRehds 26) HMO%H Wi 2807486984 RETAHAYARE H0PQ335in this

14 strengthening el ements may be included in the
BYefents, especially when they are
The elements are strong, with a tensile strength of from 8 to 20 MPa, and

according to the components chosen, in the order of from 13 to 15 MPa.

The building elements may have surface treatments, to improve their appearance,
such as attractive patterns or colours. The elements may have surface protection layers
or coatings incorporated in them. The surfaces of panels may be patterned to resemble

an area of brickwork, for example. Ribs, grooves and similar surface decoration, or
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.10

15

20

produced as panel elenents. Internal, or surface,
Wi ring or ducting may be included in the building

we@bk@maao34 duri ng their manufacture or | ater, aRCHAU2007/000335

separate step. For instancd4 a colouring pignment may

be added to the slurry m xture, to provide s col oured

el ements. A marble of granite conposite nay be added

asengthsningafdeméray gnay &e anriddednim thei dkmertb,uedpnéially evhen they are
sheet claddlanna be glued to the exterior of

Pio “‘éqdeq“?é’ﬁ‘f‘%l clomneRgx pippl Arr e /1R, OhQUGHRS R gtrded in
C h

QA e Mg ek P R A RREBE R A" oy er

of paper or board may be glued or otherw se affixed

to tha isstnrﬁcace Co}fOutih]g p@rramemas beiaddddntoatlel shurmrgymmixture, to provide

rooduct be, cre a sandwi.ch duct, wth t
GHIRIE eIt Ch Dl BB Campoale BRh e Gefit B & buiGe Layer
ARLES BAIS thidU Hlusnifh W stey Qﬁee?&l@@dm% Eﬂa'}mﬁr %lué’@fa)eﬁé exterior of

pl astic veneer, paper or cardboard ance
et demertts.vAl lyox tiipe mpmm:malyalg@emaanutﬁe &dmetdhelemremts of the

eit er durln duc |on ro « or af
GivelonofonE%h Rt b B SHRES ror el A ofiffoealaver of
%&iﬁt BObur® Hal 86 @11RARE btheAYISE afffiRed ﬂﬁth@ QUPRRE of [H2 HheSiks.
he foll owing table provide sone indicative anpunts of
t he various conmponents, for use in both extrusion and

cast Inngldaiy. dhe Resluetomay belwesaing #ud Beidwicke Peadin svithnge slurry

i%ltxl dugeﬁebét\svgénegv& ggpeqp%f]tofhe? en?ﬂexk? QS us%gﬁj %oe?ﬁ%?lﬂm v\%tgeq timber

indi cative anpbunt & are a yplcéT quan

eathr, phIpo nekEr, I;ﬁpﬂ&&dﬁrdﬁ@&tﬁUB}STihsTdd’EE ﬂﬂEEﬂhw(eBUlﬂE fface layer

RCYAU WD 2007/ 106934 PCT/AU2007/000335 15 Extrusion

eagthenﬁide%slﬁ% ClARD AN ECHpBR vﬁt@nmeﬁsf ferk@f}er {Rep sheet of the
P8 CEMRM &R0, sRwdisidd 3{)91 er #B0fhe cement

s ps 200 - 400 Wbodchi ps 20 400 Shaget e o

gwated perlite 150 Perlite or coated perlite 100

Et hyl ene and vinyI acetate 10 - 50 Ethylene and vi nyl

10 - élso&')bl% %@I g\f 8L a1 e GOPOLYIRL b S g? @épv(%%gé(s! components,

met h yfene granu es of
for use in both extrusion and casting approaches to producing building elements. Not all

the listed components need be used together; the indicative amounts are a typical

quantity for when each component is used.
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cel | ul ose powder

w@e@3aedosnked PVA 40
Parti cul ate paper

150 -

Li nest one (powdered) 150 -
ash 150 Pol ystyrene granul es or

25 - 30 powder

ash 300 Water

200 Fly

60 Rice husk 150 PVA RODAU2007/000335
2005 Fly

300 -

400 SUBSTI TUTE SHEET (RULE 26) RO AU WO 2007/ 106934

PCT/ AU2007/ 000335 16 EXAMPLES
acetate (EVA) binder
EVA Exawp

et hyl ene and vi nyl
i's t he " DA- 1100"

In these exanples the
i ndi cated as

| s A concrete-type

o acfAll caes
1T, AS T UT T UWS .~ . v
Cbnponents Véi ght (‘-* |$@§¥%§ wei ght) Cerpésistin
300 28 % Sawdust 30 Cbl®oRéntsoat ed pernlodsunt (k
100 10 % 5 !ce ate binder* 10 Iﬂ%r’_iJn
10 1 % Water 250 24%
| A The concret e- type

wi th thejsane conponents ag in

t he EVA i nder oresent An
--""""-—"——--*—v"-——"-—;i". """ BT & 20 A GOTICT et ¢ s ""”o'—‘”'"q'u,.i"i"
vc'mﬁrepared by extrdsion as oFWd%s
Sawdust 400 Sawdust 300 - 400
Woodchips 200 - 400 Woodchips 200 - 400
Perlite or coated perlite 150 Perlite or coated perlite 100
Ethylene and vinyl acetate | 10 - 50 Ethylene and vinyl 10-50
copolymer acetate copolymer
Hydroxypropyl methyl 10 -20 Polystyrene granules or {25 - 30
cellulose powder
Limestone (powdered) 150 - 200 Fly ash 150
Polystyrene granules or 25-30
powder
Cross-linked PVA 40 - 60
Rice husk 150
PVA 100
Particulate paper 150 —-200
Fly ash 300
Water. 300 - 400
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Conponents Wei ght (kg) Approx % (by weight) Cenent

300 32 % Perlite or coated perlite 300 32% Ethyl ene
w@ra7a0eyd acetate binder* 15 1 % Hydr oxypr oppCT/AaBL0094000335

cellulose 10 1 % Water 300632% (Total) (925) 100 %

SUBSTI TUTE SHEET (RULE 26) RO AU WD 2007/ 106934

PCT/ AU2007/ 000335 17 Exanple 2A The concrete-type

PXAMPEESas prepared with the same conponents as in

Exanpl e 2, but vvith the EVA bi nder present in an

anmount dro y Lul o s

pr esré‘nt‘e%?‘%?lgbt CAng VALY &H?gtﬁt@%t%ﬁé“dﬁf gifated as ™ is

s pes; by extrusion as follows:- Conponents
%I gﬁt 1g)@g) A‘bpprox % (by weight) Cenment 300 28 %
Sawdust 400 40 % Ethylene and vinyl acetate binder*

Rtardpte IHydr oxypropyl nethyl cellulose 10 1 % Water
300 28% (Total) (1035) 100% Exanple 3A The
etet emx ure was gpare Wit h e _sane
5 ﬁ8‘ﬁ°c‘% éPﬁ?F BYGP&S Y SBUTSH thosaWdrust
present in an armunt of 500 kg and et hyI ene and vi nyl
acet/atdnpélidpder present in an gﬁ Kg.Agpraxel e
4 A concr ete-type product was| pr epar e %3 ext (pASkaBhASs
foll ant ght—(K9) APRJOX 76 22 %
Sawdust 300 28 %
Perlite or coated perlite 100 10 %
Ethylene and viny!l acetate binder* 10 1%
| Hydroxypropyl methyl cellulose 10 1 %
Water 250 24 %
(Total) (970) 100 %
Example 1A

The concrete-type mixture was prepared with the same components as in Example

1, but with the EVA binder present in an amount of 25 kg.

Example 2

10

A concrete-type product was prepared by extrusion as follows:-

Components Weight (kg) Approx %
(by weight)
Cement 300 32 %
Perlite or coated perlite 300 32%
Ethylene and vinyl acetate binder* 15 1 %
Hydroxypropyl methyl cellulose 10 1 %
Water 300 32 %
(Total) (925) 100 %
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(by weight) Cenent 300 32 % Sawdust 150 16 % Rice
husk 150 16% Ethylene and vinyl acetate binder* 15 1
wORro0RHI0G98K Yy pr opyl nethyl cellulose 10 1 % \Wat B€T/A00003/200335
% (Total) (925) 100% SUBS$TI TUTE SHEET ( RULE 26)
RO AU WO 2007/ 106934 PCT/ AU2007/ 000335 18 Exanple 4A
A concrete-type product was prepared by extrusion as
E%g“ q&% Conponents Wei ght (kg) Approx % (by weight)
n 00 32 % Sawdust 150 16 % Particul ate paper
150 16 % Ethylene and vinyl acetate binder* 25 2%
Hy d b y pricogtyHtypreminyire ok preiparsd vath thesane@RPERGOs3p inFixample
(Tot al. 94 100 % I n thi.s examl e, I
ZuRPE e BUA PIAER 511 Bl RV LT o et MREREY! metty!
] vas repeated with the EVA present as
c&@ﬁg%@ﬁ%&é&ég%s%qlég"ﬁB A concrete-type product was
prepared by casting as follows:- Conponents Wi ght

s HKdagpldgprox % (by weight) Cenent 300 35 % Wbodchi ps
and wood shavi ngs 200 18 % Ethylene and vinyl acetate

b ndp? Egnc(rse e- j%)e png{c?%%?{w%ﬁ%kd %Eﬂwsi&eislfb’lll&?@— 10 1 %

Components Weight (kg) Approx %
(by weight)

Cement 300 28 %
Sawdust 400 40 %
Ethylene and vinyl acetate binder* 25 2 %
Hydroxypropyl methyl cellulose 10 1 %
Water 300 28 %
(Total) (1035) 100%

Example 3A

The concrete-type mixture was prepared with the same components as in Example
10 3, but with sawdust present in an amount of 500 kg, and ethylene and vinyl acetate

binder present in an amount of 50 kg.

Example 4

A concrete-type product was prepared by extrusion as follows:-

Components Weight (kg) Approx %
(by weight)
Cement 300 32 %
Sawdust 150 16 %
Rice husk 150 16 %
Ethylene and vinyl acetate binder* 15 1%
Hydroxypropyl methyl cellulose 10 1 %
Water 300 32 %
(Total) (925) 100 %
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Water 300 32 % (Total) (870) 100% Exanple 5 A
concrete-type product was prepared by extrusion as
wo odozave34 Conponents Wei ght (kg) Approx % ( bpCmaiugier)oo33s

Cenent 300 35 % Sawdust 208 24 % Pol ystyrene Powder

25 2% Ethylene and vinyl acetate binder* 25 2%

Hydr oxypropyl nethyl cellul ose 20 2% Water 300 35 %

%g!}%‘} 870) 100% SUBSTI TUTE SHEET (RULE 26) RO AU
06934 PCT/ AU2007/ 000335 19 Exanpl e 5A A

concrete-type product was prepared hy ca t

f ol |6\ﬁ§ncreé5mh@ﬁ?% WASIDEHRIEdIRY) X EHHP B RS 0(’Vl§y vvel ght)

Cerrent 300 35 % Wbod chi ps and shavi ngs 100 24%

Pol 25 2% Erhyte Ny

bi né 5&@8&@&9"” dr oxypr opyl b % F%Ij 5 Bf%

WAt er—300—-35-9% LTm ol } (48\1, ! 1nn n/ Exat

Con(‘rg@rael}t\/np pr nrlur‘i was-prepar ed %ﬁ@g extrusi

f ol I |oY&dusiConponent s Wi ght (kg) Aphthx % |(by whéi Ght )

Cemelnkar@0.0at8 pgper 150 16 %
Ethylene and vinyl acetate binder* 25 2 %
Hydroxypropyl methyl cellulose 20 2 %
Water 300 32 %
(Total) (945) 100 %

In this example, recycled paper, which has been finely divided was utilised to

make the mixture. It was repeated with the EVA present as 50 kg.

s  Example 4B

A concrete-type product was prepared by casting as follows:-

Components Weight (kg) Approx %

(by weight)
Cement 300 35 %
Woodchips and wood shavings 200 18 %
Ethylene and vinyl acetate binder* 60 8 %
Hydroxypropyl methyl cellulose 10 1%
Water 300 32 %
(Total) (870) 100 %

Example 5 ’

A concrete-type product was prepared by extrusion as follows:-

Components Weight (kg) Approx %
. (by weight)
Cement 300 35 %
Sawdust 200 24 %
Polystyrene Powder 25 2%
Ethylene and vinyl acetate binder* 25 2%
Hydroxypropyl methyl cellulose 20 2 %
Water 300 35 %
(Total) (870) 100 %
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Sawdust 150 15% Linestone (powdered) 150 15 %
Et hyl ene and vinyl acetate binder* 15 3 %

woarosesps opyl met hyl cellul ose 20 3 % Wat er BODAB2009000335
(Total) (935) 100 % s Theliti xtures in Exanples 1 to 6
were processed through an extrusion machine that is
comonly used in the industry, and fornmed into panels
Bifnpedid construction elements. The buil ding
el ements were allowed to set and cure. Testing of the
elenents indicated that they, were exc ional ly hard,
b e S Y S R
surface of the elenments, and they were very light in

comyardri@hettd N normal concr gt e welgganh)s 9f Whpreawe
siz¢ and shape. Exanple 7 A concretgg type pr ﬁ%eﬂéﬁé

pre @Eu %Jyﬁ,dbu ng—as—fottows= b@ﬁﬁlrlbl E-S 7
( RUL: € ROFAY-WO 2{}(}7/&0“”"-r PEH-AH200+f 0933 20
Con'p 1 @“ﬁ}ﬁbaﬂ}%ﬁ —Approxt-% ( h]@tjan hf M_t___

300 Tolwiyreapefayder 300 30 % Berli te23r coatled ne:ffi%Ue
100 | FdhplencEmdyimyl eceirtd biidagii |acet at €0 bi nder* 50 5%
WAt erH»ipek ypbor melint edl)uldse 000) 100 20 Thi s exanpl 2%was
repeavegdr wth 350 kg of water| Example 8 A 35 9%
congrete-type product was prepar ed by casti[ng as

f ol IWCOTWOTETH‘S,_‘V‘H ght—(kQg) mm-ox Y (OY100 %

20N 129 0L
wei ght e rojvAv 70

Example 6

A concrete-type product was prepared by extrusion as follows:-

Components Weight (kg) Approx %
(by weight)
Cement 300 32 %
Sawdust ‘ 150 15 %
Limestone (powdered) 150 15 %
Ethylene and vinyl acetate binder* 15 3%
Hydroxypropyl methyl cellulose 20 3%
Water 300 32 %
(Total) (935) 100 %

The mixtures in Examples 1 to 6 were processed through an extrusion machine
that is commonly used in the industry, and formed into panels and board construction
elements. The building elements were allowed to set and cure. Testing of the elements
indicated that they were exceptionally hard, and strong. It was very difficult to mark the
surface of the elements, and they were very light in comparison with normal concrete

elements of the same size and shape.
Example 7

A concrete-type product was prepared by casting as follows:-
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Perlite or coated prelite 300 32% Ethylene and vinyl

acetate binder* 30 4% Water 300 32% (Total) (930)
wao@rso@sExanpl e 8A A concrete-type product waBCT/AU2007/000335

prepared with simlar conpafents to that given in

-Exanple 8, but with the EVA binder present in an

anount of 50 kg. Exanple 9 A .concrete-type product

was piGypaicednBy extrusion as fol Wé&ht (KMPONERTS 101 7,
Vei ght (kg) Approx % (by weight) Cenent 300 2&)?%9«& ht)
gg\l\g,l@e 400 ‘_38_ % Ethyt eru—; an V{VA:é{bpSéSEatgg o?/fvl\” g"%g
(Tot REPAUB65) 1000 SUBSTLTUTE SH (RULE 26) 3&0F AU
WO 2p8ot iB@erlie007/ 000335 2108xanpl ¢ 10 A0 %
conc Etfelangpad yinyd acttatedimdpriepar ed b30 extrusgi on &%

fol | pWéater: - Conponents Wi ght |(kg) Approx % (b_y25%

wei ght) Cenent 300 32 % Sawdyst 150 16% }:?l“ge husk

150 IBPalFL Nyl ene and vimyl aqetavg pigder=125 i
e Y/ | ; pe] TUU 70 atpt T I/

??;%Scrxg kebyetoigseré%?%%dd%ﬁ h\}%/ggﬁ%%ﬁgﬁ%d by casting as

follows:-:- :

Example 8

A concrete-type product was prepared by casting as follows:-

Components. Weight (kg) Approx %
(by weight)

Cement 300 32 %

Perlite or coated prelite 300 32 %

Ethylene and vinyl acetate binder* 30 4 %

Water 300 32 %

(Total) (930) 100 %

s Example 8A

A concrete-type product was prepared with similar components to that given in

Example 8, but with the EVA binder present in an amount of 50 kg.

Example 9

A concrete-type product was prepared by extrusion as follows:-

Components Weight (kg) Approx %
(by weight)
Cement 300 28 %
Sawdust 400 38 %
Ethylene and vinyl acetate binder* 25 2%
Cross-linked PVA 40 4 %
Water 300 28 %
(Total) (1065) 100 %
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5

10

Components Wi ght (kg) Approx % (by weight) Cenent
300 35 % Sawdust 200 24 % Pol ystyrene Powder 25 3%

werdohesees and vi nyl acetate binder* 25 3% WatB€T/A00003600335

% (Total) (850) 100 % s Bkxanple 12 A concrete-type
product was prepared by casting as follows: -
Conponents Wi ght (kg) Approx % (by weight) Cenent

@g);gn R 1% Sawdust 150 16% Linestone (powdered) 150 16

% thyl ene and vinyl acetate binder* 25 3% Water 300
Total) (92 nples 7

Co 1boRbreepmeRetky O Plal s ER L RuSHET S

machi ne that i's commnl y used in the i ndustry, and

f or MRCorhpéieneanel s and board | 10Wegdhsi(kaict ilon Approx %
el enments, or by casti ng. V\hen cast, the nmixt ﬂﬁyW@&ht)

put At e,nit{uu' Us; Uy SUBSTHTUTE bl-u%%)b (HULI: 20])
WO 106934 PCTH-AU200#-000335—22 QPunpT g undet,
pr esm—bl | the while contihuoushyOmxin u..uui%%

sti rLPtlﬁ%h‘que slurry until t QJmuSrq) was flilled® %Fne
el endithyenpeand vievhooedtetingdert he moul @9 after| 2 1036
hour|sWatewhen set, and all owed| to cu3@. They wer 2 %

all gnwed to set and cure. Test|ng of the ellenents

i ndijcgbed t hat they were excepti ongddsy hard, andoo %
str and-very tight Tm 5 conpari son w th normar :
EBWE‘P%H el enents of the sane size and shape. Exanpl e
13 A concrete-type product was prepared by casting as

f ol | AwsnereCappoprents Wadipgipareihy)cafprerasxolews:-:-

Components Weight (kg) Approx %

\ (by weight)
Cement 300 35 %
Sawdust 200 24 %
Polystyrene Powder 25 3%
Ethylene and vinyl acetate binder* 25 3%
Water 300 35 %
(Total) ‘ ) (850) 100 %

Example 12

A concrete-type product was prepared by casting as follows:-

Components Weight (kg) Approx %
‘ (by weight)
Cement 300 32 %
Sawdust : 150 16 %
Limestone (powdered) 150 16 %
Ethylene and vinyl acetate binder* 25 3%
Water . ) 300 32 %
(Total) (925) | 100 %

The mixtures in Examples 7 to 12 were processed either through an extrusion
machine that is commonly used in the industry, and formed into panels and board

construction elements, or by casting. When cast, the mixture was put into moulds, by
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whR0wda069340 4%

(by weight) Cenent 300 29 % Sawdust 300 29 % Perlite

or coated perlite 150 14 % Ethylene and vinyl acetate
Water 250 24 % (Total) (1040)PADAYR007/000335
Exanpl e 14 A concrete-type2product was prepared by
casting as follows:- Conponents Weight (kg) Approx %

(by weight) Cenent 300 29 % Perlite or coated perlite

RRAE e o R B AN P SR b RS el B urey. o

Rengo§lt ey dsyfledpThe vietnewd Sy e e@ﬁ@\&d fieym GRS tnlonlgl, @fer 2 to 6 hours,
follows:- Conponents Weight (kg) Approx % (by weight)
vhgeriet, 300 ool ey stheyogegghovied gl whan n?dlrfv@f:wmg of the .

BB ol B B “5‘2@3@%&@%‘@%@7%82% light in

PSR A2 BB AoconlBtetangiteoflibe Ausosies idshbyge
product was prepared by extrusion as foll ows: -

Conponents Wi ght (kg) Approx % (by weight)
Example 13

A concrete-type product was prepared by casting as follows:-

Components Weight (kg) Approx %
(by weight)
Cement 300 29 %
Sawdust 300 29 %
Perlite or coated perlite . 150 14 %
Bthylene and vinyl acetate binder* 40 4 %
Water 250 24 %
(Total) (1040) 100 %
Example 14
A concrete-type product was prepared by casting as follows:-
Components Weight (kg) Approx %
(by weight)
Cement 300 29 %
Perlite or coated perlite 300 29 %
Ethylene and vmyl acetate binder* - 40 4 %
Water 400 38 %
(Total) (1040) 100 %
Example 15
A concrete-type product was prepared by casting as follows:-
Components Weight (kg) Approx %
(by weight)
Cement 300 28 %
Sawdust 400 38 %
Ethylene and vinyl acetate binder* 25 2%
Water 300 28 %
(Total) (1025) 100 %
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Cenent 300 27%

Et hyl

w@e@3a0d98nked PVA 40 3%
20 2%

ene and vi nyl

Water 400 37 % (Total)

Sawdust 150 14%
acet ate bi nder*
Hydr oxyet hyl

Rice husk 1
30 3 %
- met hyl
(1090) 100 %

50 14%

- cCRCT/AUD®E/000335

Exanpl e

17 A concrete-type product was prepared by extrusion

as foll ows: -
\xagiptld 1€enent 300 32%
Et hyl ene and vi nyl

‘{%elte{l@ﬁg%)ﬁi\éﬁ?tc e?ﬁSf%%%aéeéi Boesisiongs &gty 32 0

s Exanpl e 18 A concrete-type

Powder
% Cno

WdroAxgjozl%
(Total) (920) 100 %

25 3%

Conponents Wi ght (kg) Approx %
Sawdust 200 21 %

Po
acetate bin

(by
| ystyrene
der* 25 3

pr oduCompesents epar ed by extru$i owaghf ®&] OWS™ - Approx %

Conppnents Wi ght (kg) Approx|% (by wel ght %m&ght)

300 déerﬁ% {SAWIUST 1507 16% Crrest romey, (Spuvvuem?/

16% KJS{;‘IIB and—vinyt—acet-atebi mIaS:Q 206 %}ZG

l_b/dr I IICL rl‘l! CDI ! U! CCQ ')n ')0 %‘t Q

(Totlal mcehé }100"% SUBSTLTULE QHFﬂ?frO(RUL 26) Kdfau
Efhylene and vinyl acetate binder* 30 3%
Cross-linked PV A: 40 3%
Hydroxyethyl-methyl-cellulose 20 2 %
Water 400 37 %
(Total) (1090) 100 %

Example 17

A concrete-type product was prepared by extrusion as follows:-

Components Weight (kg) Approx %
' (by weight)
Cement 300 32 %
Sawdust 200 21 %
Polystyrene Powder 25 3 %
Ethylene and vinyl acetate binder* 25 3%
Cross-linked PVA 50 5%
Hydroxyethyl-methyl-cellulose 20 2 %
Water 300 32 %
(Total) (920) 100 %
s  Example 18

A concrete-type product was prepared by extrusion as follows:-

Components Weight (kg) Approx %
: (by weight)
Cement 300 32 %
Sawdust 150 16 %
Limestone (powdered) 150 16 %
Ethylene and vinyl acetate binder* 25 2%
Hydroxyethyl-methyl-cellulose 20 2 %
Water 300 32 %
(Total) (945) 100 %
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WD 2007/ 106934 PCT/ AU2007/ 000335 24 Exanple 19 A
concrete-type product was prepared by extrusion as
wo 2070034 Conponents Wei ght (kg) Approx % ( bRCTaUger)oo33s
Cenent 300 31 % Fly ash 360 31 % Ethylene and vinyl
acetate binder 40 4% Hydroxypropyl nethyl cellul ose
20 3% Water 300 31 % (Total) (960) 100% Exanple 20
Brxamoplerldt e-t ype product was prepared by casting as
foll ows: - Cbnponents Wei ght (kg) A@prox % (by weight)
Cenmepnt 300 32 % ash 300 g’d % Ethylene and vinyl
acet A8 Brdere l?sf@ Wa@@fe@?feé e3Gugpn %S‘rfé’ﬂ ary:-(950)
100 % 5 Sone of the m xtures |n Exanples 13 to 20
wer § @hRessaRy hrough an extr
conTDnﬁgﬁused in the industry, .“%H¥5r in A%ggﬂgi%
and hoard—econstruction—etenent ey mer “?;le%—
set qmqmrﬂ Sene—of the Exa.V!eC:ﬁE%e alcn t &dt8d
by d @Yﬁﬂh in moulds. The el epents 3 e ex eptléﬂéﬁly
har d Ethrienesandoniy! aceasgibimier he| panel 40havi nd a_hi 4
t engiHwirstypeogl mettghdeliulesy were ver90light |in 3%
conmpavhgon W th nornmal concrete elzmments df thegisane
size and shape Throughout thys specifticatijon, unless
the R@é&lanIca[eS ornermnse _the" Ap'"niccnpuuT&)q
vdl T dal 1T OIS buull (o) LUII}JI ST Ot CoOnTpriI—Ssr1y
I?a’l‘%“l"&%e understood to inply the inclusion of a
stated integer or step or group of integers or steps,

but Aebndréte-tyddpreded: usik prepafed dRyatinkek follwrger or step
or group of integers or steps.

\J.j' )_T'

Components ﬂ Weight (kg) Approx %
(by weight)
Cement 300 32 %
Fly ash 300 32 %
Ethylene and vinyl acetate binder 50 4%
Water 300 32 %
(Total) ‘ (950) 100 %

Some of the mixtures in Examples 13 to 20 were processed through an extrusion
machine that is commonly used in the industry, and formed into panels and board
construction elements. They were allowed to set and cure. Some of the Examples were
also tested by casting in moulds. The elements were exceptionally hard, and strong,
with the-panels having a high tensile strength, and they were very light in comparison

with normal concrete elements of the same size and shape.

Throughout this specification, unless the text indicates otherwise, the word
"comprise", and variations such as "comprises” or "comprising", are to be understood to
imply the inclusion of a stated integer or step or group of integers or steps, but not the

exclusion of any other integer or step or group of integers or steps.
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wheiordogags el ements are used in the constructi oPCT/AU2007/000335

i ndustry, especially where25lightweight and strong
panel s and boards are required. The products made
according to the invention are very strong, they can

PRDEBIIRIAL APPLICABILYTYN al nost inmmedi ate setting,
and they exhibit mniml shrinkage. After a short

time, like a few weeks, they can be used in the

bui | ahm@uildmgsqlmentwe preddiicthe coastRigsion . inginsgly, especially where
San the sul ation

ﬁ’a%t ti(tn P%“eggg%‘?‘g agds arlle ¥e@i(rée({]a I i ghter weighing

product mhich IS very useful in the building

I Ndushé grodNa ilde pEasEiag 1€ omnetneoﬁi aesvanpbirday eheg@adl be cast or
thermal insul ation properties. to regul ati ons by
exaudad syighy pinagst aneaiawgseoweeneé%ﬁYdewblt Fanigyl |Sia|t1tti@1ge After a
f . Au I ext r
giggfgrrn?elsté gf%\g e\;ve%ks dtﬁeaygtcér{wge b esd l)rlil ot\f/?vé i‘%gh%ll 1}1 sfr?n }"he products
BatMBit hiet tveter-rdsetamt, ans gt ihermo- métnlattexx pﬁipeﬁ@spttec asisible to
concrete walls, it has now becone ex ?ﬁé 10 neet
F19KS 2 RalicE VP ieb e o he AED ISSpEYseful ght g AUt e
panel s and building el ements according to the pr esent
| nVeRbHAR, r@@a%?%rﬁ?et@@ggsnﬁotafﬁde $BUH R mal ﬁsmt%iﬁpioeemes New
or shaV|ngs have high thermal insulation val ues,
vegulatiass ex chel Aeemahfim Belldmeﬁositeﬁoedan dhenBuigding Codes of Australia
%s stance 1 h er nor. F buiI in% r%du cts d% o h
UBedP fg et “ta & Pr 8%8%?5 AVERET O 8RS IfYe tem to have
Wodf efle sl NEsuditionl iWBh Rakihg NPecagtinebretttd ivitdls, Whh&hnow become
provi des significant cost savings in the bU|Id|ng and
BXPRSELVEIER ineRst ithie We v riterih Ay aveh rieaerokightyeigit/ponsigigl @anels and
B(xfﬁﬂh? %le%eitg 3&8&1 go [H%rgg %&E Wk&or{n B%étf Sn.cegtgﬁltvmidc&wdust,
ext sion and casting ere is also
moodcnﬁ;bs shshankegehaoé htghethfeinmlmsmmﬂuvzﬂueaf b fwell Utsi éxgellent fire
the EVA binder creates ood b&lq% tmeen t he vgrious

E—‘é’r?f?é‘ﬁ%ﬁt‘% oL (5 toR o BRI ¥ PPeRit madg pecording to

me bre Rt BRRAKSNard B@Eas‘?@viiv&‘l@d ¥&hk @Mlﬁl’}gs nQirhnﬁ and cutting, which
Ifications may be made in accordance wth the

gmvrdes sighifichet dosiveerinigom thhhvildingandhecentredionondstipar t
of t he invention, 25 and any such obvi ous variations

. o) SO0 0 OB OLE L LU LIG £FRE Rk
mwlsl@ﬁtﬁﬁéim RETéAJ2100 4h @ Q33D. Thee is also minimal shrinkage of the final

product after curing. the EVA binder creates a good bond between the various

components, which creates a very strong product.

It will be apparent that obvious variations or modifications may be made in
accordance with the spirit of the invention that are intended to be part of the invention,
and any such obvious variations or modification are therefore within the scope of the

invention.
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CLAIMS: 1. A construction -elenment that includes,

(a) at |least 10% by wei ght of cenent, (b) particulate
wo pdoaec9smt eri al, and (c) ethyl ene and vinyl ap€r/auz007/000335
copol ynmer bi nder, which hagébeen m xed together in the

presence of water, fornmed into a shape suitable as a
construction elenent, and allowed to set and harden.

ZLATMS:construction el enent of item 1, that also
includes (d) cellulose ether. 3. The construction
element of item1, that also includes (e) PVA
émJI Ajcopstpicherplemgnt Wﬁén‘éé%t ruction el ement of item

ﬁeggt%% ﬁt Qxﬂ is a cross-linked high

m)I ec ar Wel SI oh. 5. The construction

el en@j)pm@tulaﬁeefﬁnelmmergl anherein said ethyl ene and
vinyl acetate copolyner binder is a dry powder. 6.

The ©oaSYicoeardrngl E@ﬁ@mcoaplygwyb@ﬁer of items 1 to 3,
Wher&hfglhstﬁb %ﬁ%g&d‘%ﬁ&gr il tlpey rg@er%te aotfh\gz(ftorp %onmn% into a shape

bi nder

def i nedple as Zcofrstmeca@naememt mmimuelweﬁwget@ﬁd BiMe@ne of
iterrs 1 to 8, that includes, (a) 20% to 70% by wei ght
? ment, (b) 1 %tongS%E ght of particul ate

ill lFe?Pé‘F‘é‘l‘Clt 2 &8 e oth%to%oo‘?d\‘/\é‘?sght of ethyl ene
and ?@yﬂm@sg%g&ye copol yner binder, (d) 0%to 8% by
wei g of cellulose ether, (e) 0%to 40 % of PVA

bi nder, and the remai nder including water trapped

i t hhe @aﬁfﬁlcélloeﬁémensof ijghve t gthat ddvengledesent ages by
vve|g§ emuIec gitototal 100% 8. The

cons ion ePerrgn of item7, that includes, (a) 20%
to 50% by wei ght of cenent, (b) 15%to 50% by wei ght

~4f phird ¢ansinatienfeldnet ofradie 3] alherein SUBBVIATAHEsIORERT cross-linked
( RULE éG RQ AU WD 2007/ 106934 PCT/ AU2007/ 000335 27

(c) FolGuIREYrisht REPgImulget.et hyl ene and vi nyl
acet ate copol yner binder, and

5. The construction element of item 1 or 2, wherein said ethylene and vinyl acetate

copolymer binder is a dry powder.

6. The construction element of any one of items 1 to 3, wherein said ethylene and

vinyl acetate copolymer binder is “DA-1100” polymer binder (as herein defined).

7. The cqnstruction element of any one of items 1 to 8, that includes,
(a) 20% to 70% by weight of cement,
(b) 10% to 95% by weight of particulate filler material,
(c) 0.1% to 20% by weight of ethylene and vinyl acetate copolymer binder,
(d) 0% to 8% by weight of cellulose ether, - ‘
(e) 0% to 40 % of PVA binder, and
the remainder including water trapped within said element

wherein the percentages by weight are selected to total 100%.

8. The construction element of item 7, that includes,
(a) 20% to 50% by weight of cement,
(b) 15% to 50% by weight of particulate filler material,
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(d) 0%to 4% by wei ght of cellul ose ether, (e) 0%to
10% of PVA binder, and the remai nder including water
W e@pped3wi thin said el ement wherein the percROI/Ay2®7/000335
by wei ght are selected to 2dtal 100% . 9. The
construction el enent of any one of itens 1 to 8,
wherein said filler material is selected fromone or
nor e(f0.5 %ao tlﬁ%ub@t;ve@h@ ofl ethykent iaad valye aexgardgsiymer binder, and
vol cani ¢ ous rock, elastoneric particulate

mat efd) 8% tof‘f%?éﬁh"’el%@f%h‘ll%?@mebck particul ate
pap\?\;]e,%o%tosw%f,figﬁb'[ll&fercaglast ruction elenment of item
9,

reln sal material is chosen from anobng,
par t ireut@tiadwandudihgivates trapsaiwlitdsh saideehenhi ps, or
wood shavi ngs, partlculate expanded vol canic silicous
r ock WPRELD ﬁhé Pffé?lilt?%“é yer eé&ftt&FFeSrelleéteﬂé? fqtd 0qe

material that is polystyrene powder, or particulate

Hoc kT{I@ %nsfﬁct%@@rﬁ@rﬁ of b fTBRe m%msqrtofSr %Qﬂ{ §a%§ gt Iﬁ%tenal is

recycl ed paper. . The construction el enent

or Slzlecwhbfremnom of east of pmp@ﬂatpazmodobamsmukdte éxﬁahc&rd volcanic
mat er is t| cul ate, i.S sawdust, wood :

chi puliCo hphd sl geiic e mpfide, GRefly Betk e chptticulate
of iF@&J&SQM 11, wherein said filler material is

finely divided, vvlth an average particle sizes of |ess

than 1000 micron. 13. The construction el ement. of item

10 ofha gonspietiaat plegignidof iteom & wharear B%ui fﬁl&s mzgterichveclzagen from

gg:}ts.r%l? S| éﬁ&flgtfe ng&ftthanqs ég\g st “foeordrsc 1p§ 00 wood shavings,

wher partlcﬁaﬂerxpﬁHEﬂtvolc&nlc Rﬂfcbhﬁﬁﬁk(lﬁa[fﬁﬂberhl& elabtdneric particulate
construction elenment of item 2, wherein said cellulose
et hefmafesial Hjair x PEPBRYANTEPAYTere €| prrigdate] gk THat is powdered

COUSL@uﬁg+@§é§bo[ﬁ%cugte ARYcl gg?pfaf itens 1 to 14

whi ¢ nor e I'onal ingredients,
selected fromfillers, colouring agents, and setting
dbentke COIISUBSIIGHTWEEISI-EETGHQ IQUMEIOZG%GR@ AUISAD a major pafr of said

' éIO(e)Zré% Or6rg %enaFl) C1:ST/ A (ofotzlwoogrgha? 1§ sgwf%st chgwqgsn%% \FYlél% %havmgs

shape of a panel board, bl ock or beam 18. A slurry

nd.xt Wh@cdrﬁtm@fdﬁd&lemﬁg & 1ean$o od QIU ®Berelheyrentiliéh@bterial is finely

i ncl yudes, a) at least 15% by wei ght of cenent,
divided, with an average particle s1zes of less than 1000 micron.

13.  The construction element of item 10 or 11, wherein said filler material has an

average particle sizes of less than 20 mm.

14, The construction element of any one of items 1 to 8, wherein said cement is

Portland cement.

15. The construction element of item 2, wherein said cellulose ether is

hydroxypropylmethyl cellulose.

16.  The construction element of any one of items 1 to 14, which includes one or more

additional ingredients, selected from fillers, colouring agents, and setting agents.
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(b) particulate filler material, (c) ethylene and
vi nyl acetate copol yner binder, and water, sufficient
wao o00mak@3a settable slurry. 19. The m xture of PCT/amead000335
whi ch al so includes (d) cé8lul ose ether. 20. The
m xture of item 18 which also includes (e) PVA
emul sion binder. 21. The m xture of item 20, wherein
$4i dThe neestrurigorelemesisef] angikoad offiitgins niotoekfu weich inen gliet shape of a

PVA bin The, m xture of item 18 or 19, wherein
sai dP %[fe?fjﬂ ngglaﬁ)ﬁlﬁo{ubﬁ " acetate copol yner binder is
initially a dry povvder 23. The m xture of any one of

18 enB 8Ty middre Mbsfoauangsab@hsﬁhtwdrﬁa&n@m%f liyldes,
acetate bi nder is "DA-1100" pol ymer bi nder

po
(as f?éraéleﬁStdéf?)/ biedpighpaf cemsat, ni xt ure of any one of

ite that cludes, (a) 25%to 70% by
wei gﬁ)t) p%FICUIa%e fl]tl f a?’:‘u%to 95% by wei ght of

part(d}@tt@i&xefahhlvﬁfyl H@ita% EdHolynidi biftied dntio 20% by wei ght
of et hémene and vi % acetate copol yner binder, (d).

0% t BaBssyifiarit ghmalse a sastablsisbse- 6t her, (e) 0% to 40%
of PVA emul si on binder, and (f) 15%to 50% by wei ght

G e*rhep@ggg&n&g@@%%ﬁarsa%%&x wei ght are select ed

to tota e mxture of any one of itens 18
t o 2@i) ctihdbse aisdrudes, (a) 25% to 50% by wei ght of
cerrent (b) 20% to 50% by wei ght of particulate filler

UBSTI TUTE. S ULE 26) RO AU WO
%’é@% eﬂ?‘ﬁ“*ﬁi}%ﬁ%?@ §§§N§‘§ (c§ 0.5%to 5% by

wei gge? pofa ehtidloamendRd vinyl acetate copol ymer binder,
(d) 0%to 4% by wei ght of cellul ose ether, (e) 0%to

10% of PVA emrul sion binder, and (f) 15%to 50% by
wki ghbe wakere opgenig ‘ﬁh@(@lﬁlr@l(bblf@ﬂly isopereh-linkedrbigh8molecular

to 2@151g‘ﬂ‘ple{/ﬁ'ﬂ?n§e‘?.' d filler material is sel ected

22.  The mixture of item 18 or 19, wherein said ethylene and vinyl acetate copolymer

binder is initially a dry powder.

23.  The mixture of any one of items 18 to 22, wherein said ethylene and vinyl acetate

copolymer binder is “DA-1100” polymer binder (as herein defined).

24. The mixture of any one of items 18 to 23, that includes,
(a) 25% to 70% by weight of cement,
(b) 15% to 95% by weight of particulate filler material,
(c) 0.1% to 20% by weight of ethylene and vinyl acetate copolymer binder,
(d) 0% to 8% by weight of cellulose ether, |
(e) 0% to 40% of PV A emulsion binder, and
(f) 15% to 50% by weight water,

wherein the percentages by weight are selected to total 100%.

25.  The mixture of any one of items 18 to 23, that includes,
(a) 25% to 50% by weight of cement,
(b) 20% to 50% by weight of particulate filler material,
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fromone or nore of: particul ate wood, particul ate
expanded vol canic silicous rock, elastoneric

w@anriiewBat e material, flyash, particul ate papRCT/AT2007/000335
sand. 27. The m xture of i2e¢m 26, wherein said filler
material is chosen fromanong; particulate wood that
i s sawdust wood ships or wood shavings, particul ate
expajyedwiol abl weiht of etiglenoaid tihgtacktatepepbliytrer binder,
el ast oner i ca/partl culate material that is polystyrene
pomdé?O%ﬁQl“t BuMsizat pheeklulogatthes powder ed i nest one,

or [pak! tglig%t@flf\?&¥ﬁ4u S AARRL otB: The mi xture of

wherein east a major part of said

fill@rlmiesialbyiveighrarddrcul at e wood that is sawdust,
wood chi ps, or wood shavings,. 29. The m xture of item

27or_28, said partl cul ate flller material is fin
- V.Ergdmww 28y OP Q6 1UHE? 1P ¢P & sWE%émoS@du%ﬂetrdnatere% is selected

m crofn 3 or %rxﬂgf(tﬁgr@cu?zfte 'v@c%@ iZu‘&cul%@ )éﬂﬂﬁ(ﬁeed O?hé?rh@' silicous

filler rraterla S an average particle Izes o
t hanro2l, ehaston¥kic pehieulitx ateeialp flyashy paneulate papensr sk8d.t o
25, wherein said cerrent is Portland cenent. 32. The

e ite in said eIu ase. et her i.s
ﬁa&&% A tlﬁgﬂ 26 SFisioSad T MRER o CRECEToghypmons;
one ftiddiREBwd& gt 3k, sadbdhusih wiobal UEes oPNBoAIr sﬁ@v‘i@gs particulate
additional ingredients, selected fromfillers

col ourpaw@edagémnsc SIémdusS@pkuth@t xag@rhtg, elgsztommcw@ré@sl@te material
f d {ruct t

p?gp hoguce 8pyg a?nﬁés;r)]gwdebr'f é)' Rlchanete gecnl%(l }]tba?qggéowzter% gg{estone or
15%Lkhytlmatgkﬁcy@kdpmnt, (b) particulate filler '
material, (c) ethylene SUBSTITUTE SHEET (RULE 26)

RO AU V\D 2007/.106934 PCT/ AU2007/ 000335 30 and, vinyl
&t et REVESHEI HER 281 Hddr WheTa 3 sl enariPy Pt qafdo@éer material is

eth am@mge b8 fihat %Lgatv'dﬁétex%ocf i f 99%&1 Shadilet abl e
sl ur by the steps of (i) mxinhg the conpofients (a)

and é@) and (c) and opti onaIIy d) t oget her, (ii)
-xi Hy mogeeioéite(ni 2/ oaAdl swak partiqudaté Eten matstiglris yinglydlivided, with

cont%vre}yaglng?nﬁg %IZESIOP?P ;dOI]D rm%lroln the constituents are

evenl'y ormng the resulting slurry
into a shape suitable for t he construction el ement,
30d The mixture of item 27or 28, wherein said filler material has an average particle

sizes of less than 20 mm.

31. The mixture of any one of items 18 to 25, wherein said cement is Portland

cement.

32. The mixture of item 19, wherein said cellulose ether is hydroxypropylmethyl

cellulose.

33. The mixture of any one of items 18 to 31, which includes one or more additional

ingredients, selected from fillers, colouring agents, and setting agents.

34. A process for producing a construction element, comprising preparing a slurry
mixture containing:

(a) at least 15% by weight of cement, (b) particulate filler material, (c) ethylene
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(iv) allowwng it to set and harden. 35. The process of
item 34, wherein in step (iii) said formng is

weoeonduead by extrusion. 36. The process of iPENABZ007/000335
wherein in step (iii) said3ormng is conducted by
casting. 37. The process of item 36, wherein said
mxing in step (ii) continues until said slurry is
i nt nadugey hdtae aopaginbngimioy! @d) opfonallyecphimsesshaf and water
item 34 to37, wherein said ethylene and vinyl acetate
copéhifisiant topiediste 3 sttahle slugy) ‘Wféiteﬁws pbder . 39. The

oS e LR T A ARt ) e

et hyl'ene ace copo
110Qi1) pdtiygresgeticndigand aatehey @irm adfiirnen) cord@uinghke mixing until
process of any one of jtens 34 to 39, that includes,

(a) afishg @@Svt}%wrwegmdl%ﬂbléé%nt (b) 15%to0 95% by
We' %e[if) fﬁ{rmﬁg"t %%H}lﬁﬁrésltxhgluﬁ& aTRLR duithple (f&)thé)fo]n{?rﬁ&o%%‘i@mem

Vi n acetate copo
b| ndad, (d) O%to 8% by wei ght of cellul ose et her,
(e) 0%to 40% of PVA binder, and (f) 15%to 50% by

wei ¢HY allar e it (st Aohadie: per cent ages by wei ght are
selected to total 100% 41. The process of item 40,

JshatrHeNGluEESef (Bh 76%h&eR0% Qﬁép"‘@u)gg‘éld%rrﬁﬁ?ﬁ@tconﬁ@éted by
20%to 50% by wei ght of particulate fil eri al

SUBSTITUPE SHEET (RULE 26) RO AU WD 2007/ 106934
PCT/ AU2007/ 000335 31 (c) 0.5%to 5% by wei ght of

t hyl.ene and vin etate I nder d

Fo engoRer bt p SR S SRRHLIR iR} copb s Biasioe:
of PVA bi nder, and (f) 15%to 50% by wei ght water
Wherrierprbdss peiiar it aghaeinyaanghitg iarsepd) eatt@ded wntil said slurry
total 100% . 42. The process of any one of items 34 to

41, IGHEOSPFPISRIR FaHRERONE eri al i s sel ected fromone

or nore of: particulate wood, particul ate expanded

360l capi Grosdsk Ibf HS 34 BBH, wRA@E Gl @&hflefd At Of Q'ﬁ?lr h&tate copolymer
material, flyash, parti cul ate st one particul ate

papénnder i is initially a dry powder.

39. The process of any one of items 34 to 38, wherein said ethylene and vinyl acetate

copolymer binder is “DA-1100" polymer binder (as herein defined).

40. The process of any one of items 34 to 39, that includes,
(a) 25% to 70% by weight of cement,
(b) 15% to 95% by weight of particulate filler material,
(c) 0.1% to 20% by weight of ethylene and vinyl acetate copolymer binder,
(d) 0% to 8% by weight of cellulose ether,
(e) 0% to 40% of PV A binder, and
(f) 15% to 50% by weight water,

wherein the percentages by weight are selected to total 100%.

41. The process of item 40, that includes,
(a) 25% to 50% by weight of cement,
(b) 20% to 50% by weight of particulate filler material,
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or sand. 43. The process of item 42, wherein said

filler material is selected fromanong particulate
wowwd/10d¥3¢ i s sawdust wood chi ps or wood shavi PQEFAU2007/000335

particul ate expanded volcahic silicous rock that is

perlite, elastonmeric material that is polystyrene

powder, or particulate rock that is |inestone powder,

or p@y b.5@HoHI® by et beethpipeind Adyl atBeteRop6l§ERr Binder,
item42 or 43, wherein at |east a major part of said

filleh O%dpér%byweghtp%qedmmmﬁlenmd that is sawdust,
moodvﬁa% 10%5Wﬁg? %yhg s. 45. .The.process pf |tem

erern material is finely divided,

vmth(f)am%wgy%g@ mgmlv@dt@ sizes of less than 1000
m cron. 46. The process of item 44, wherein said

fi | | wherpiattle pesrertiagss Ay waiaht agsclsaiet iclogld09%s  of | ess
than 20 nm 47. The process of any one of itens 34 to
%‘2? ocﬁg&g{;&g 2 Ia Sﬁ(gﬁp l:tft:llﬂ§ 3 3(5 hi axggeé&ﬁ&ﬁﬁt ﬁllerﬁatergﬂ %5 selected

cel Iﬁﬂcblﬁscﬁleedhhﬂfore bf: st wodds phiyidulay grpapyddresibaic silicous
cellul ose, .and said process utilises extrusion. 49.
The Flogesticuge smtoa}@éc Sraisriakniiyash, pastipdate gjopgparticulate paper,

|ncIMQﬁ?.one or nore additional ingredients, selected

fromfi ?ers, col ouri ng agents, and setting agents.

**x%*  SUBSTI TUTE SHEET (RULE 26) RO AU

43. The process of item 42, wherein said filler material is selected from among
particulate wood that is sawdust wood chips or wood shavings, particulate
expanded volcanic silicous rock that is perlite, elastomeric material that is
polystyrene powder, or particulate rock that is limestone powder, or particulate
recycled paper.

44. The process of item 42 or 43, wherein at least a major part of said filler material is
particulate wood that is sawdust, wood chips, or wood shavings.

45. The process of item 44, wherein said filler material is finely divided, with an
average particle sizes of less than 1000 micron.

46. The process of item 44, wherein said filler material has an average particle sizes
of less than 20 mm.

47. The process of any one of items 34 to 43, wherein said cement is Portland cement.

48. The process of any one of items 34 to 46, wherein said cellulose ether, if present,
is hydroxypropylmethyl cellulose, and said process utilises extrusion.

49. The process of any one of items 34 to 48, which includes one or more additional

ingredients, selected from fillers, colouring agents, and setting agents.

¥ ok % ok %
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