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WO 20071106934PCT/ AU2007/ 000335 1 Construction Product
TECHNI CAL FI ELD The present invention reIates to
construction products, particularly a constructi
WPEMINNs934as wel | as a nethod of produci ng th"eCT’AUZ"‘”/"00335
construction el ement. The products may 5 have a
variety of shapes, such as sheets, bricks, beans,

bl ocks or the like, an espec lé may be panel s and
boards. They are |ight “ﬂﬂ% Yfong, and can have
a variety of uses in the constructlon I ndustry.
BARKERANT, AlLIsement and concrete products are
conmonly used in the construction industry. 3. 13 Such

products have sone di sadvant ages, e
of théhg prﬁg,pbﬁyentgﬁ gelates o cgs ft}Oélrpd?cﬁuc&pngr{n?ué it #)%gtructlon

t RieMhenN 6k ell X DMmefBUd of pBiucHShe bBetid@udtidn gleatua ﬂhag:&ﬂucts may

as evi dence y their wide use in the industr ?ﬁ- iall

t hexe avagietyiof shappss s#chah éheﬁ‘é*\)%lcﬁ% Sermak Bigeks & lﬁfrlﬁdﬁe jcgreeially

The PSdarfr fone2lah@tdh ive a variety of
%ebéapgnggéaﬁ?zes,d%sracl%/eagésﬁ%gﬁgﬁﬁ éﬂggarl‘fg, bri cks, d

bh&sksﬂmshmﬁmgmnbmhﬁkyand sl abs. A product would be

very 15useful, that can take the place of cenent and

C%&ﬁbﬁdﬁﬁﬂ%ﬁ and whi ch can have good fire

r ési stance, good acoustic properties, and which is

I i ghtwei ght, strong and durabl e. roduc

h as miipef anglfreRasets PYAHELS @@scqngnrawgg E?&Sgg 4hs ﬁOIlStI'UCthIl ugdustry
( g{l}?ﬁ R%gg&?gg%’g E?rh@ BlsadRRiRthde Rk pRAIIP BecalR2AFORYI OSSR Sand ack of

by the present Inventor. That

dewengthepargeularighin thes gteet &smediut Skt AshPaY BRBY @é‘(antages as

t h%td G tbal {8ir %\uﬁ@h&r inRRE ﬁddgﬁr}pfané fﬂ’(@%& firy BRof and have good
neterta cenent, and a m nor ‘portion of a cellul ose

etdesistic @rcmemmd Thap daropst ¢asherl drsateddne Widp aRriet ApFRes 2ad sizes,

SUS Bt b , FRBEId b

2 P AL L RN R i 860 oBIREd b v

Ofuséﬁﬁ&ﬁataﬂwmkb algﬁeplausofctemcntl dydconerete rpredusiat fushwhiclpsan have

LTGRO SPAESARS A g0 e

buddrghidlg nateri al mhlch contains a major portion of
cenment, fillers such as coated fly ash or elastoneric
beads, . and ortio 12l PR &Y RE patent
bond|Agwgagﬂ%ﬂg%§BSﬂTﬂyé§?éﬁ,éﬁﬁﬁ% Y§&¥rer conp&ﬁ%ntsp °
S Uggipliedtios afod W(awl)@gm%s(PCﬂVAoU@/@@ﬁﬁf dycbergmesentoinventor. That

| Anot h
" rispgisn g oS HhperuseSh s AodsEl Bkl SRRER'RRon of
\Ah%awausigﬁferm&z&m %eié@rltl @laaa[ﬁnmppceﬁm@fm qpuumsqoahmtomgound and
cal Cl ne sum an erii n
ag@ﬁwﬂalmﬁ%é%é}% eomeonﬁ?taé?%éa Py Stﬁr%??%g’a%éateﬁgﬁ n‘f r ocr%nnrlcnt

pe EoaltOR8san th vinyl acetate as the pol yner
§ﬁh%bgagentsm%nd with a small 5 proportion of cenent

resent, which constitutes to 15%
g on-par@@pt}@eé pradactthitdes wany Hi‘tJ &sze agllvmtf?%‘;x %%%ﬂ’@gdh@t%ﬁ&amnal
t&{\'\{\ﬁg}gaﬁ“ no. WORB®S®689 (MR U0 IV RS, agete E})li’éient mventor

urre ts are net wth the present invention,
| nTbatelobnmdé@trlﬂea e fppiddins @Eltﬁﬂﬁ yhichrogtaing Fi‘én%?\rd’o&fontcﬁlcgment
riptl lyvinyl
T Bgh G s e e SRERE AR, EhT i ol ol Bolyviny
Cagichrak &y;iehﬁoqﬂlngcagemf ae Ivetteast optionally ethercenyepogenss S!gﬁhlt as sand,
whi ch nmay B?e dvant eslover eIl%ular concrete
el BAEFHALSS, fpe 5 ‘H@e“i‘ﬁﬂ‘ r?‘? YRPePESnd stronger, |ess
expensive or havi ng ot her advantages apparent to
peopl e engaged in the construction industry: or which
may provide a useful alternative to elenments made from
conventional types of concrete. The invention
also relates to the slurry mxture, which is prepared
in order to produce this construction elenment, and to
a method for producing the construction el enent,
espeC|aIIy by castlng or extru3|on The construction

‘A ——~s "



3 Preferably, the ethylene and vinyl acetate

copol ynmer binder used in the invention is a dry powder
before m xi ng. Any ethylene and vinyl acetate

copol ymer bi nder may be used in the present invention.
One of the preferred ethylene and vinyl acetate

copol ynmer binder is an "EIo%ex" 5 redi spersible

pol ymer binder, such as thal available fromthe
"National Starch and Chem cal Conpany", or its

di vision -of the "Elotex AG' conpany of Senpach
Station in Swtzerland. In particular, the nost

pr ef er adthen prydushis desmiibed inyW0a@00128809 (@6}?&!@99&7260)’ Bjded’scph

: : Léd?)rﬁ diﬁ%&%ﬁi&? Qzallt;?)grgd r%%cgbllyrc%%?%gg ISF 8?588"1" gygsug) and
f r erstlite endi with amelymer pmp@eagent_ An exanqiidnie providad bf aelbedr@méde
U o B ARAE NIRRT vikfl bl ggu‘%éé bbs dtmg?%%%%g}% i/ PSinan

avai l e from Dairen
ST aiPRRESTLOD\GH cerpent regentysithish celisdtpies vp tol 1§ %/b3nytight cornpared to the
ace&@@glggbﬁ/ghgﬂe copol ynmer powder that is readily

di spersible in"water to forma stable emulsion. This

fast _drying The concrete panels
an@fﬁggaggf%@ﬁﬁmwggdance with the invention
may be 15 lightweight, and nay have densities
pr ef er Ekesy aidrothdn edantdges anf refuinmemdOfe et AP te Presddt in@Ention,

g”a@?}’i‘;‘ﬁ GHeFOATES RRGES ko el il HRBe Bl % 0

1 nORODES AR SRR YING S e TEVEMEEN 201 0 '50 Ko/ e and

nost preferably around 30 kg/ n2. These panels are
super | Thghinyention chadess aa &mstﬁrcuﬁ tlement hatfichr &n€fake the place of

20 400 1,
" OBEAERS oD Bt AN ol Sheof ol Wl R oqyﬁrd}egu@wnm

Cr e e1ls
kgfip@ents, by. PHeg ‘a"‘g’ohm braly Srd“ﬂegh les¢: eggregtite, & UeRingSother
haydyagages Pt S0 % e
The adags FOR To PR Saspet oo R echR8fordlnaphu Por i ey

15t oPTRVIdH A pEsTul FHranaye 1°@ieﬁ§nteme¢mfwerscoavegtaomtyecsg@m¢c@mu nd
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resistance qualities, wth a rating of from46 to 58
dB, f dfheema:mi)direalsd ﬁ:laa:d do thecmurryttﬁetuhau iwhéthng p&bﬁé’&i‘ﬁt order to

satll ea |I 25\/\/0 | e and, can
(r:m%ro? 64 W s {CRIsgY ‘\%larl g H’S? Py progiycfng the °°“St“‘°t‘°n
flqitreheyspecxallya'ylmstbxg@rdmuam panel s may be noul ded, or
nost preferably, cast or extruded, for exanple.

Ext r uded cOsursdsh cIBAae k&ome@&% Tehs? D% bd é}@ﬁ@%ﬁ% leas 25%

ternal air voids, decrease their ove
f % Weight of perprag KTF’éEHVe tcn*hﬁ totalgrighe PHYhe initing mw@rvguqbamem@s
a@ddedx'aE@) particuide ARH #lattRAABRE g%‘e’?&@tﬂf QARA %aﬁxc&lgé wood that is

i nventijon %&jbe a ost effective and versatil
baf dith a%ﬂf 4 "oRd phaings. B etiitne eI Yind acoey copolymer binder, and
t roadmxiallpbtaér cbdhp(ﬁuléﬁts sueh e&a@dlulewwfeﬁ tofea PVAl bRA &S EsBERDF b Gross-

onent The et h and vinyl acetate
co p 0 rré+ Xl(r@ GW?“%}?' atee(hal T)CXl ;ﬂg he BomRIAEIG ar¢ ixed
i dnmlhbxym amkqbeﬁenca of Weterf 4 the fall@ved ey sep rawokext aridhatdef ThE b&i’strucuon

dr ents, |Ie an U|tab eth nd vin
ag%{n 5{& hd gopo nﬁ &3 %ﬁé’ %éhaﬁ?s 3 §r§ésﬁ?‘ﬂ 'ﬁ‘é Continiion
i Andastyi, bmanylsmtalbh:s)rckmessnbxﬁ expedallylbgcasang Srfiekphston or t he
"DA-1100" Dairen Chem cal Co, sourced EVA copol yners
gives surprisingly effective results. In any ethyl ene
and vinyl acetate copolyner binder, it is primarily
conposed of a lc) polyner base of ethylene and vi nyl
acetate. It may contain a snmall anmount of protective
colloid of polyvinylalcohol, as a stabilize. It may
contain as a small anount of additive, sone mnera
anti-block agents. It normally nay not contain any
significant amounts of any plasticizers, solvents, or
filmform ng agents. It is also preferred that the
ethyl ene and vinyl acetate copolynmer binder is a 15



15The cenent is any type of cenent that is used in the
industry as a construction material. Preferably the
enent is Portland cenent It is also preferr
WP&HMQP?"’%gt h Portland cenept be used, which ‘?‘9'&3@2@&%@{’335
with a finer particle size than for standard cement. -
The cenent may include |inme. The cenent is added
prefe r
DEok ¢ 'i’?egédé(bli/ ngéaéhel QMI X tr(%gV%lt 1 géreé @9@%@%8@%@5 f tﬂé’lrﬁ(zenhon
aquedqsspovsdeu befpret hixingt Aep ethyleas andavidyll agstets copotpmendiinder may
Q.GLER a bU|Id|n el ement that has at |east 10% of
§u8 %%ﬁ¥? lVG?ng cement in a hardened form
Preferably | ess than 70% and nore preferably |ess
t han m%oﬁthet mefefrrm ethylbnendndt vime acatatp copbnee bment is an “Elotex”

AP GO B eRace 2 D26 b iR gE vfiplprch and
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b S PRl B Iar L B R pBiPR T sdestely copolymer

| igMRRE, OB Qhe eEloEék&SnglS@" ipfodP&! 'fﬂthUE@EeQ R@8! @hichl is adredispersible
espeC|aIIy pol ystyrene powder. These conponents all ow

t FelsEash bindere Thip Arogpe iireer fiosying whits Ratdes to be
l'i ghtwei ght, in conparison with normal cenent and

concr fn@ther ﬁﬂﬂ%&ate%ﬂlyle)ﬁ@ o dpzﬂyxﬁ@mue $lay bOQBE B DRSS WO type
wood to shaV|ngs may be use It may be sourced from

haveidbd frem  PafrennGogmicah Forreratigy (Eélpglggawap) f¥high is a water-
Hi@¥RTbId $inyll a!cet@c@)eih?léﬁg c&ﬂ%?ﬁnéﬂ"p&@derttﬁh@ 1sprﬁﬁl§Qﬁ Tpermble in water

i nvention shrinkage'is unlikely to occur resh
s d¢ forpocstablpfadsion. EImS&Vlbrs Parighlary sy @ymu i sed
beyond a short curing period, which neans that such

sawdUSthe BEk¥rdREpadtls biB®Frdsprdducddsin adakdaad \ﬁth 90 ir&Bntich rday be
suQ£r|S|ng result. Hardwood is also an idea

e ghh and may Hé"%ﬁ%f@f‘élpﬁfﬁﬁbly|1%thSSWSU%ftff°nt1’1(?%§ 699 ke/m’, or

Shavbhe §1r&19{§fa%5e§ ugas @O@iiglkhgt M%st%ﬁé?eﬁaﬁl? ra"@hsnﬁrd? Fh%ﬁ{ luﬁﬁto 500
on the final element, and also allows a Ilgltmel

elkgfraris idegl. Bhe bghbueial. pancls magiviapeeaipacatith Siedrvepiiaromay have

I t 2

par T 1E QLKA 203550 kb/n A BB (REARY iRy a0 kPR Al il ae

s Isapdrkigh, \nlayh fsea d@g_upuom t.tmgpfecsrﬁompgcr@;@\mpemanqig that are between

(DY Eodle RORISEmBRE NoLRA AHEL. [ARY Subo hfioR V.

t he iculfate wood nay have average particle

S|zes in the range of from about 1000 m cron up to '

about They alsp Bay hayerhigBlstaerigiy suchrie hevdrma tehrilp strengtt in gpeerange of

J r4al '

e B 1 s S Boffed fef Be L ISR 0B 4hpurs. The

Whoildiag. elpmexam diss havei gogd sauné rdsestmcalpnatigest Wina mmﬂg lo€ from 46 to

pagti ate sa ust,,..and J esser weigh

g s R e e A
s qulkible and DaPbedreitablivh avgiegadfdighamlin surfike vidhdai nder
is used with coarser woodchi ps or shavi ngs mhen

a1t or G popes o vl 2 B o o8 PR P Ebl Gt or extruded, for

PRkdrh 1%1: FxtrddedVr 38kt paneR! rditadBibAAlydbstain SR € alt WIds o Hecrease
and the |li'ke may be used, either in Elace of nor nal

wisd evaipdusaight dirthen ih ded- el ighivel EbaRchstioRE epRek aceardine to
consi st of chi pped, chopped, or ground 30l eaves,
branches, grasses, straw, nuts, nut shells, husks, and
the like. It may consist of WD '

2007/ 106934PCT/ AU2007/ 000335 7 husks produced as a
by-product of the mlling of grain seeds, for exanple
ri ce husks, or nuts. These can be used as is, or
ground, chopped, or sieved to give finer particle

si zes. In this specification, the term "sawdust"
includes all types of plant materials that are in
finely divided form such as the sawdust, chips or
shavi ngs or powder sourced 5from wood, plant husks,
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to 240 kg/ nB. WO 2007/106934PCT/ A1J2007/ 000335 8

The perlite may be used as is, or in a coated form

The perlite is coated with corrpounds such as

é‘.‘fqi}"%’fﬁ’é%” or silanes, or glass, or sinmilar RataPo4[/Qosss
in order to decrease the wat er absorptlon of the

non- coated product, and to enhance the final product.

A coat ed , erI u e

" HES pRYeptt "eca‘bg?ﬁ‘p{; g‘%’aﬂ'g i°5br Ver eex g@%&&%d&ﬁomﬁ can be
e kffuted RE di—lﬁénautﬁh’i:ﬁﬁ, pedasst B@fdiftt@zfnd pMsertobidl ",
especially grade F-2. Because perlite has a | ow

density, for an e%ual wei ght of this filler when
%F@EPY‘B%‘E‘W&" f¥pes, then nore of the, binder is
usually required in the, mxture, as the quantity of

perl i trgefdthjlefe wsd Qﬁ@litaedttate Aopalytnec hlsd dnowr lasf THVAST) binder

mat eri al nmay al so, be. used. Rock, especi al
DR WAl agine g By TRRGH ) tfaed &y inerecients.
PreRad &) @alle bithRnP M Vigy! la8éige l&B{Bcﬁym@ﬂblncﬁﬂﬂlajd ee dtllllsﬁd in the
the invention, either alone, or wth_anot

esipesiian.| i hagi hern e gt an [Elojes” g brec Fisg QO Daree Cheicat Co,
Cr%&ﬁ&@&’eﬂ%ﬁ%gm Ers giWRL Gliprdshely @RBARGeaNsa fine powder

aver age Ie sizes in the range of 500 to
1000 mi cron. Anot her filler erial. th
be usde apy ethylenseang vinyk Agetate kPBAYMGHDIN n&"’r‘aelt f%ﬂ”ﬁ‘g‘?yo“r?gﬁ’?i‘;é ofa
pgéwotl*xﬁéflbﬁeeof 'E'ﬁxty%é @ﬁcﬁvmﬁfacétﬁ@ i Mﬁﬁc&ﬁ*ﬁﬁj a kfall iBount of protecuve
C

ruction 1ndustry to fill and create Ilqhtvvag
cmwp@t@pom@ylg@phcamse smbrhme df may, epniaih pee Faglisamaeunt of additive,

all £3ckehtaiR@hy bishtiadne ts of
% B‘Sﬁgﬁﬁgﬁ&%ﬁég{%gﬁ%ﬁd yr}ll'%}ese | nél ud§e 1?“ y1 asamouns °
saamyplastmkerp@vwws Oa@lgr togaingggednd so on. Fly-ash is

avai |l abl e as a waste 'product of power stations 20 and

- the | ' & afd ‘gréfa%dbtﬁatu&bleklﬁlﬁ‘Ele Iafd tviy] RE&SE Rtbpolymer bmder is a
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|nvent|on either alone, orf in conbination vv|t ot he

fi ﬂeﬁxepqublapdwéertmmmer rSuiclg redispersifle RObAReES atg rgexgrql]é(rthcrmoplasnc

f ur Jrs ttﬁa?aa{r (?iducedS U? hofRy &9RE! d?lgerhﬁ181%tﬂ3seﬁ| bh GIA8Bers of
anes t water resistant

pa&thylmfbl atievifyl| aceatenﬁt@ralla | latesypagiéciessasg Cp'ﬁbm?ds, wifh tauprgtective

f or .0r t an -k A
P B s S D S e

[ rkddhsﬂidfsible Dbwder, Bmmgﬂle pbllymelf pgmdsshattadredpg (thei spgfacem;fyhe latex

have.been coate a t A

SRR SRS oZ IR A i B Mt i g

SihanReyrh® YRlestes poroaf lakdrefifn.| This pratess ieabyrest thias the polymers

process-is known in the jndustry. WD
ZGGC?‘PIPG‘@@SW(WF%&W#@G&%K%XMWW be utilised as

well if desired. Other conponents that alter the
appeargRgebRf exahglepsfotie polyviayiatetas etnlsicanid ene tywlable from the

fini shed product -with rance r I .

niseiaral st & ranpmiges S SRREE SR HB DSV il vader the

M ﬁ%wce LednakidP of F‘Eﬂ@rexqfx23be’s Otflérf sﬁ@nan‘teﬁmiﬂyer &hyléde and
different grades, sizes densjties

prwopxéraccrt@ts copslymes pindpe nfamalse be use#avcls@ﬂasgﬁﬁg sf02117, “10807,

%HE Gy 2sBhxdgee - ‘BBE%d(f‘e -3PER RO ArSEY/93eWdustY 14ae hipB 12127,
avihgs may be Used. A mxture of sawdust and rice

h USE2p@IdERL.3eeg”, BEX 1298.d FXA300 xandrtke fe. sawdust and

perlite, or sawdust and pol ystyrene powder, or sawdust

and powdered |inmestone may be used. Preferabl e

15%to 95% of the initial mxture is filler, and nore

preferably fromio20%to 50%is filler. O her

component s A cel lul ose ether is a known binder and

t hi ckener product for use in the extrusion of cenent

products. It may optionally be used in the

conpositions of the present invention, especially when

the product is to be extruded. The cel |l ul ose ether

conponent 15is generally not needed is the products

are created by casting with noulds. |If used, then up



WO 2007/ 106934PCT/ A112007/ 000335 10 As anot her

opti onal conponent, a polyvinylactate (PVA) binder may
be used, ideally as an enulsion, in addition to the
EVA, and it may replace a portion of the EVA in sone

m xtures. Preferably, a cross-linked PVA may be used.
Thi s conponent may be utilised especially with

ext rusi on. The pol yvi nyl actate (PVA) enul sion
conponent is ideally added $n the formof an enul sion
in water. While any suitable polyvinylacetate enul sion
may be utilised in the invention, it ' has been found
that a high nol ecul ar wei ght and cross-1inking PVA

enmul si |v S f r

be usegﬂ? 5123 &E S%én\ﬁ‘:l‘lél‘\dﬁ@weI %minn gn@gﬁ Al %s?%ﬁpany
t hgSemkiatls Rozdnﬁ“anpanfmwm) pFlieseaeapblymens | ape; proyided: andgr dhe trade
whi ch | fte RhP a free
pol a{}’e g?al coh &)tc g%&g é(}?a P nigﬁﬁcﬁ%ﬁ%?@%e’pﬁ}g f

t hatomdgeeqospbxywlemywa@ewkacles mn tgthsrmiktyregin éqmeuamlw( hag for
PVAne gﬂﬁlﬁf%rﬁbﬂ) TR RA- 0§ ﬁ%ﬁﬁ#{&&ﬁﬁ? 58 HreSBf & an amount of

Cross nononer s, sltuati on, may
or eveiealhy fromibt (& o0k ahare mefeeblylfipat0.05rto dPRoerps e Ry Hgsent at

D" OOkl of B BPorl Nl ghufiROTer s and catal ysts are

known In the I nd ustry for this purpose; for exanple a

common catalyst is 15ch] ori S
pref er f*e“’&“’t‘tllfa‘tm‘{“ﬂ%"fgl%) %F‘Pﬂkﬁn@c‘& l° cr?ag %Stﬁoné ﬁsnal b, An
O | bt RE fﬂoﬁ:\l 1gtgt to 200 KgTeie. . wdeab%y butinidst gefemble rﬁag\eS kg to 50

1@8: l%/gggir %S@i“a%l P& b&ﬁkg gy B°’F‘§} ngr?:ué o 1?&: S50 %i on | s

one avail able fromthe "Nati onal St ar ch Chem cal
Lt d" of P@tevadly, k¢ the EVRSiacombiagdrveith the dry ﬁ%@dwpﬁem Br 5&%{‘“"
des agla 't(ﬁ'ge Iowdépfo ﬁ%fﬁﬁ&rﬁ@ﬁe@ then! MbRlyPeOdtéCdddi vaated, and

pol yvi nyl acetate enul sion in water.

It femnlhaﬁmébwhi@gfpmdPWhij‘S%ﬁb%ﬂ?“s about 43% ( by
wei ght conpared to total weight of emnul sion) of
pol gameayéorspohéite, about 3. 5% pol yvi nyl al cohol
st abi l'i zer, cross-linking nmonomer(s) 0.2% catalyst

2. 2% d 8 lindus dsSa c%nstrucuon
O ?f.ku E,Q‘Rt E%H?bg&j%f cé&&%ﬂﬂh&t%& Gﬁd \ﬂﬁth inc tIy
we | rgterial >Pr@°€I@bIDG‘EF) caRIsRC if P°§'ae%ﬁ?fafﬁf- t t?s%if afgfeaﬁd 6 a bigh

ad @ﬁéﬁg@epora&m@mam@ Rdde d,mem daa@mamm Pfincrphreciulsiaé than for
i ght” as determ ned by .the "air .dried insol ubl es”

tesstand%?eﬂ?“‘i ?heaceﬁ’ﬁ‘ﬂ\m?yt‘@g’fhpﬂethe i ndustry for

determ ning the nol ecul ar wei ght of pol yner enul sions,
wher e iTheceimpmdd atkdbdprefarablydreinemuinmiof attiesiaeor arefestbln? gt to
greater than 70% / 0 1
g D A g
i Nweandr| tocreats 2 hBdingctcaicat ﬂTﬂVhP\ﬂN@@é Hp pfgtsa;g@pﬂsxtxon being cement
aval | a | I FRAMPNALAG0% of the
R e N e P F
beliniéslemixttig comprisePgmeCopol yner Enul sion in water,

contai ni ng 30-60% of poly (vinyl acetate) nodified,

| esdndehdferatesthporeol y (vinyl al cohol) nodified, |ess

t han 5% di propy ll)ene gl ycol di benzoate, |less than 1% or
formc acid, less than 0.1% gl yoxal, and the remai nder
being water. It appears as a mlky white liquid with

an odour. When t he PVA conponent is utilised,

then a proportional anmount to the anount of EVA, is
preferred, perhaps as nmuch as doubl e the anount, or at

| east an equal anount in of EVA may be used, as a
preferred option in the adm xture. Preferably fromO0.1
up to 40% of the initial mxture nmay be PVA, nost
preferably fromO0.5 up to 20% or up to 10%
Construction el enent and process The final product may
be prepared by any suitable process, but is preferably
made 15 by an extrusion process, or by casting. A
slurry with water is prepared, or allowed to comence



preparing a slurry m xture containing; (a) at |east
15% by wei ght of cenent, (b) particulate filler
material, (c) ethylene and vinyl acetate copol yner

bi nder, optionally (d) cellul ose ether, or (e) PVA,
and (f) water, by the steps of :- (i) mxing the dry
conponents (a) and (b) and (c) and optionally (d)
together, (ii) mxing thesedto conponents with water
and optionally (e), to forma slurry and conti nui ng
the mxing until all the constituents are evenly
distributed, (iii) formng the resulting slurry into a
shape suitable for the construction elenent, and (ivV)
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CGenerally, the products made in accord with the
present invention forma good quality surface. The
product may be allowed to dry for an appropriate
period, comonly from2 to 6 hours, before being
renmoved fromthe nould and allowed for fully dry and
cure. 15The el ement may al so be produced as a panel.
The panel may have a width ideally in the range of
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‘husks produced as a by-product of the milling of grain seeds, for example ricé husks, or

nuts. These can be used as is, or ground, chopped, or sieved to give finer particle sizes.

In this specification, the term “sawdust” includes all types of plant materials that
are in finely divided form, such as the sawdust, chips or shavings or powder sourced

from wood, plant husks, nut shells, and the like.

Other sources of sawdust-type materials may be the use or recycléd use of
products derived from this same source material, such as paper, cardboard, cotton
materials, and the like. Ideally this material is also ground, chopped, or sieved to give
various particle sizes. The filler material may be particulate paper, or other cellulosic
materials, including cardboard, newsprint, or recycled paper products. These are
cellulose containing materials that may also be considered as “sawdust” type materials.

Preferably, recycled paper, especially used paper is used, rather than new paper.

The term “particulate wood” used through out this document is to understood to
include all suitable types of particulate plant material, of whatever source, such as of
trunks, branches, leaves, seed husks, and the like, or of products processed from such
source material, such as paper and cardboard. These may be in the form of dust,
shav'ings, or wood chips, of varying sizes, shapes and sources. Mixtures of different
such materials may also be utilised. Materials obtained locally may be utilised, such as
rice husks in Asian countries. It is often preferred to use at least some actual wood
sawdust in the‘invention, either with other types of particulate wood materials, or

together with other filler materials.

Another filler material that may be used is a particulate volcanic silicous rock,
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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200 - 400 Wpodchips 200 - 400 Perlite or coated

perlite 150 Perlite or coated perlite 100 Ethylene and
vi nyl acetate copolynmer 10 - 50 Ethyl ene and vin

W6 ebatiesosopol yner 10 -50 Hydr oxypropyl net hWCT/Al}Iz0071000335
cellulose 10 - 20 Pol ystyréne granul es or powder 25 -

30 Li nestone (powdered) 150- 200 Fly ash 150

Pol ystyrene granul es or powder 25 - 30 Cr -1 '
PVA 4(The pedite m@y be users RS §5gr in pgpated form. The 8§rﬁte| ils ncic()gtgd with

compounds such as silicones, or silanes, or glass, or similar materials, in order to
decrease the water absorption of the non-coated product, and to enhance the final
product. A coated perlite product may be obtained from the “Harborlite” Company- of
La Porte Texas, USA, who market a product under the name of “Microfil”, especially
grade F-2. Because perlite has a low density, for an equal weight of this filler when
compared to other types, then more of the, binder is usuailly required in the mixture, as

the quantity of perlite filler is greater.

A particulate rock filler material may also be used. Rock, especially a soft rock
which can be crushed more easily, may be prepared as a fine particulate material, and
used in the invention, either alone, c;r with another filler, especially with sawdust. It is
preferred to use a crushed limestone, which is prepared as a fine powder with average

particle sizes in the range of 500 to 1000 micron.

Another filler matérial that ‘may be used with the present invention, are
elastomeric particulate materials, of the type used in the construction industry to fill and
create lightweight concrete. One suitable form of such materials is polystyrene powder

or beads.

Other particulate filler materials may be used. These include fly-ash, sand, rock
powder, aggregates, and so on. Fly-ash is available as a waste product of power stations
and the like, and may be utilised in the present ‘invention, either alone, or in
combination with other fillers, and either in it natural state, or after further treatment

_such as coating it with silicones or silanes, to render it water resistant.

The particulate filler material may be used in its natural form, or treated in a
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‘rctentibn properties, such as with silicones or silanes to water-proof the filler

material; this process is known in the industry.

In addition, other additfves, 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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Wat er 300 - 400 16 EXAMPLES I'n these exanpl es

the ethyl ene and vi nyl t at
yl acetate (EVA) binder Tgf{‘g%(% &g%sss

Q2009106984 t he "DA-1100" EVA Exanple 1 A corPé:r

product was prepared by extrusion as fol | ows: -
Corrponents V\él ght (kg) Approx % (by wei ght) Cerment 300

: may Y Saudust, 308 i¢ saRe P HRL dohofintC AL 8€r BRdpbddBance of the

product, such as to render the finished product with an appearance to resemble natural

stone, may also be used with the invention.

Mixtures of two or more of these different fillers, or of different grades, sizes,
densities, colours, properties, etc of the fillers, may be used. For example, a mixture of
fine and coarser sawdust, chips or shavings may be used. A mixture of sawdust and rice
husk powder may be used. A mixture of sawdust and perlite, or sawdust and

polystyrene powder, or sawdust and powdered limestone may be used.

Preferable 15% to 95% of the. initial mixture is filler, and more preferably from

20% to 50% is filler.

Other components

A cellulose ether is a known binder and thickener product for use in the extrusion
of cement products. It may optionally be used in the compositions of the present
invention, especially when the product is to be extruded. The cellulose ether component
is generally not needed is the products are created by casting with moulds. If used, then
up to 8% of the initial mixture may be composed of the cellulose ether, and preferably

up to 4%.

If used, the cellulose ethers that are suitable for use in the present invention
include sodium carboxymethyl»cellulbse, sodium carboxymethyl-hydroxyethyl
cellulose,  hydroxypropyl-methyl  cellulose, hydroxyethyl-methyl  cellulose,
‘hydroxyethyl-ethyl cellulose, methyl cellulose, methylethyl 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-S0US” or “Mecellose EMA-70U”.
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100 10 % Et hyl ene and vinyl acetate binder* 10 1 go
Hydr oxypropyl nethyl cellulose 10 1 % Water' 250 24%

\&'pl’%@l{l 9%\270) 100% Exanple 2 The concr% 12%6%}/’-%?000335

S prepared with e same conponent
Exanple 1, but with the EVA' tinder present in an
anount of 25 kg. 17 s Exanple 3 A concrete type
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3Q@:alP adan emulsion, in addition to the EVA, and it may replace a portion of the EVA
in some mixtures. Preferably, a cross-linked PVA may be used. This component may be

utilised especially with extrusion.

The polyvinylactate (PVA) emulsion component is ideally added in the form of an
emulsion in water. While any suitable polyvinylacetate emulsion may be utilised in the
invention, it" has been found that a high molecular weight and cross-linking PVA

emulsion gives effective results. But normal PVA may be used instead, or in addition.

In any PVA emulsion, the solids component is primarily polyvinylacetate, which
may often contain a small amount of polyvinylalcohol, as a stabilizer. It is preferred that
the polyvinylacetate emulsion is a cross-linking PVA. The emulsion may also contain
one of more cross-linking monomers, and in this situation, may preferably also contain
a catalyst or cross-linking promoter. The cross-linking monomers and catalysts are
known in the industry for this purpose; for example a common catalyst is aluminium
chioride. It is also preferred that the polyvinylacetate is a high molecular weight

polymer, ideally with an average polymer molecular weight of 500,000 or more. '

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 “Kor-Lok 442.3051”. This product is a cross-linking
polyvinylacetate emulsion in water. It contains the following components:- about 43%
(by weight compared to total weight of emulsion) of polyvinylacetate, about 3.5%
polyvinylalcohol stabilizer; cross-linking monomer(s) 0.2%, catalyst 2.2%, and the
remainder comprising 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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Sawdust 400 40 96 Ethylene and vinyl acetate binder*
25 2 To Hydroxypropyl nethyl cellulose 10 1 To Water
"300  28% (Total) (1035) 100% Exanple 3A
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Emulsion in water, containing 30-60% of poly (vinyl acetate) modified, less than 5% of
poly (vinyl alcohol) modified, less than 5% dipropylene glycol dibenzoate, less than 1%
or formic acid, less than 0.1% glyoxal, and the remainder being water. It appears as a

milky white liquid with an odour.

When the PVA component is utilised, then a proportional amount to the amount
of EVA, is preferred, perhaps as much as double the amount, or at least an equal amount
of EVA may be used, as a preferred option in the admixture. Preferably from 0.1 up to
40% of the initial mixture may be PVA, most preferably from 0.5 up to 20% or up to _
10%.

Construction element and process

The final product may be prepared by any suitable process, but is preferably made
by an extrusion process, or by casting. A slurry with water is prepared, or allowed to
commence the setting process, until it forms a texture and consistency that it can be’
passed into an extrusion machine, or cast into a mould. The product is then allowed to

set and cure.

When the slurry is prepared, water is added, preferably to the mixture of all the
dry components. When the element is allowed to dry, set and cure, then about 70% of
the water that is present in the original slurry is lost, 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 amixture 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 vinyl acetate copolymer binder, (dy 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 inclu_de, (a) 25% to 50% by weight of cement, (b) 20% to 50% by weight
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Water 32 | b 18 Exanple 4A A concrete-type product was
prepared by extrusion as follows:- Conponents Wi ght
(kg) Approx % (by weight) Cenment 300 32 % Sawdust
WQGO"EGO #Particul ate paper . 150 16 % Et hyl enfe-TEhg007/000335

vinyl acetate binder* 25 5 % Hydr oxypropyl et hyl
cellulose 20 2 % Water 300 32 % (Total)

of particulate filler material, (c) 0.5% to 5% by weight of ethylene and vinyl acetate
copolymer binder, (d) 0% to 4% by weight of cellulose ether or (e) 0% to 10% of PVA
binder, and (f) 15% to 50% by weight water. If other components are present, the

proportions are adjusted accordingly, so that the total amount is 100%.

The slurry may be prepared by any suitable means. One method may comprise
preparing a slurry mixture containing; (a) at least 15% by weight of cement, (b)
particulate filler material, (c) ethylene and vinyl acetate éopolymer binder, optionally
(d) cellulose ether, or (¢) PVA, and (f) water, by the steps of :- (i) mixing the dry
components (a) and (b) and (c) and optionally (d) together, (ii) mixing these
components with water and optionally (e), to form a slurry and continuing the mixirig-
until all the constituents are evenly distributed, (iii) forming the resulting slurry into a

shape suitable for the construction element, and (iv) allowing it to set and harden.

When the material sets it contains less water. The resulting dried and aged
construction element contains at least 10% (or more) by weight of cement component. It
therefore may' preferably contain equivalents amounts of (a) cement, (b) 1 particulate
filler material, (c) ethylene and vinyl acetate copolymer binder, or if used, (d) cellulose
ether, or (¢) PVA binder, and (f) the remainder including water trapped within the
element. More preferably the element after setting may comprise (2) 15% to 50% by
weight of cement, (b) 15% to 50% by weight of particulate filler material, (c) 0.2-% to
15% by weight of ethylene and vinyl acetate copolymer binder, and or if used (d) 0 to
4%, by weight of cellulose ether, or (e) if used then 0% to 10% of PVA emulsion
binder, wherein the percentages by weight are selected to total 100%. If other

components are present, the proportions are adjusted accordingly.

The extruded product may be in a variety of shapes, and any desired cross-
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, dependiné 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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Conmponent s Wi ght (kg) Appr1 X % (by wei ght) Cenent
300 35 %W)odchi ps and wood shavings 200 18 %

Et hyl ene a ace ate bi nder* 60 8 %
i oS A Hir DRG] (e b gy Sesiga Wi sipgarg sasting

%techn{qhed @l the 68Tdg HaABstp CEARAPHaE sdine advantages over extrusion. It is
more economical, it requires less expensive, and simpler equipment, and can be used to
create products with complex shapes. The mixture for casting also does not require the

inclusion of a cellulose ether which provides a cost saving.

The casting process requires the creation and preparation of a mould, which is
common in the building industry. The slurry mixture in accordance with the invention,
is prepared, and is continuously stirred and mixed in order to prevent it setting. It is
introduced into the mould, preferably by pumping it, under some pressure, to remove or
minimise air pockets and bubbles. The mould may be coated with a release agent, or
else this may be omitted, in accordance with normal techniques. Generally, the products
made in accord with the present invention form a good quality surface. The product may
be allowed to dry for an appropriate period, commonly from 2 to 6 hours, before being

removed from the mould and allowed for fully dry and cure.

The element may also be produced as a panel. The panel may have a width ideally
in the range of 600mm, with a thickness generally in the range of from 40 to190mm.
The panels can be produced in any suitable length, such as in the range of from 2.4 to
3.6 metres long, as they are extruded from the machine. They may be manufactured as
longer lengths that can be divided later into smaller sizes. The panels may also be
extrudes so as to contain longitudinal air voids, so as to further reduce their weight. A
series of circular or oval or rectangular voids may run the length of the panel. The top
and bottom edges of the panel may be shaped to form a tongue and groove arrangement,
so that the panels can interlock with each other. The ends may also be shaped in this

manner.

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



A concrete-type product was prepared by extrusion as
follows:- Conponents Wi ght (kg) Approx % (by wei ght)
Cement 300 35 % Sawdust 200 24% Pol ystyrene Powder

WO 20054068Bhy| ene and vinyl acetate binder* 2BCHAYE007/000335
Hydr oxypropyl methyl celluldse 20 2 % Water 300 35 %
(Total) (870) 100-% 19 Exanple 6

strengthening elements may be included in the elements, especially when they are
produced as panel elements. Internal, or surface, wiring or ducting may be included in

the building element, during their manufacture or later, as a separate step.

For instance, a colouring pigment may be added to the slurry mixture, to provide
coloured elements. A marble of granite composite may be added as a surface layer
around 3mm thick. Aluminium or stéel sheet cladding may be glued to the exterior of
the elements. A box type structure may be manufactured from the elements of the
invention combined with steel or aluminium sheets for example. A surface layer of

paper or board may be glued or otherwise affixed to the surface of the elements.

In addition, the product may be created as a sandwich product, with the slurry -
introduced between two panels.of other materials, such as aluminium, steel, timber
veneer, plastic veneer, paper or cardboard, for instance. Alternatively, the surface layer
may be added later, either during the production process, or after to a sheet of the
cement product of the invention, such as adding a surface paper layer to th¢ cement

sheet.

The following table provide some indicative amounts of the various components,
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.



A concrete-type product was prepared by casting as

foll ows: - Conponents Wi ght (kg) Approx % (b wei ght)
Cement 300 35 To Whod chi ps and shavi ngs 100 24 %
woly@tiyssene Powder 25 2 % Et hyl ene and vi ny| PEE24¢7000335
bi nder* 40 2 To Hydroxypropyl nethyl cellulose 20 2 To
Water 300 35 % (Total) (785). 100% Exanple 7 A

concrete-type product was prepared by extrusion as
foll ows: -

Extrusion [f Casting Casting
Amount Components Amount (kg)
(kg)
Cement 300 300
Sawdust 400 Sawdust 300 — 400
Woodchips 200 - 400 Woodchips 200 - 400
Perlite or coated perlite 150 [l| Perlite or coated perlite 100
EthYlene and vinyl acetate | 10 - 50 Ethylene and vinyl 10-50
copolymer acetate copolymer
Hydroxypropyl methyl 1020 Polystyrene granules or | 25 - 30
cellulose powder
Limestone (powdered) 150 -200 Fly ash 150
Polystyrene granules or 25-30
powder
Cross-liked PVA 40 - 60
Rice husk 150
PVA 100
Particulate paper 150 —-200
Fly ash 300
Water. 300 - 400




Conmponent s Wi ght (kg) Approx % (by weight) Cenent 300
32 % Sawdust 150 15 To Li nestone (powdered) 150 15 %
Et hyl ene and vin 1 acetate binder* 15 3 To

Hydr oxypro_pyl nethyl cellulose 20 3 70 Water 300 32%
(Total) (93a WO To 5 The m xtures in Exanpl es

to 7 were processed through an extrusi on nmachi ne that
is comonly used in the ind stry, and forned into
panel s and board construction el enents. The buil ding
el ements were allowed to set and cure. Testing of the
el ements indicated that they were exceptionally hard,
and strong. It was very difficult to mark the

i ORUXAMEBESf the el ements, and they were very light in
conmpari son with normal concrete

In these examples the ethylene and vinyl acetate (EVA) binder indicated as “*” is
the “DA-1100" EVA.

Example 1
5 A concrete-type product was prepared by extrusion as follows:-
Components Weight (kg) Approx Yo
(by weight)

Cement 300 28 %
Sawdust 300 . 28 %
Perlite or coated perlite , 100 10 %
Ethylene and vinyl acetate binder* 10 1%
Hydroxypropyl methyl cellulose 10 1%
Water 250 24 %
(Total) . (970) 100 %

Example 2

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.

10



el ements of the sane size and shape. Exanple 8 A
concrete-type product was prepared by casting as
follows:- 20 Conponents Weight (kg) Approx % (by

wei ght) Cenent 300 30 % Sawdust 300 30 % Perlite or
coated perlite 100 10 % Et hyl ene and vi nyl acetate

bi nder* 50 5 % Water 250 2i57% (Total) (1000) 100%

s Example3

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

) Weight (kg) Approx %

Components PR
300 28 %
Cement
Sawdust S 400 40 %
Ethylene and vinyl acetate binder* 25 2 %
Hydroxypropyl methyl cellulose ' 10 1%
Water 300 28 %
(Total) . (1035) lQO%
Example 3A

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

w0 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:-

ight Approx %
Components Weight (kg) bt
Cement ?gg ?:6& ‘2
Sawdust =5 %
Rice husk ‘ = T
Ethylene and vinyl acetate binder* - i
Hydroxypropy! methyl cellulose 1 e
Water 300
(Total) (925) 100 %




This Exanple 9 &concrete-type product was pre
_ ared b
extrusion as follows:- Conponents Wi ght (kg) Rpprox ?J%
(by weight) 28 % Cenent 300 Sawdust 400 38 %
\gezy%gnﬁ3®ns\aw nyl acetate binder* 25 2 % CrfSKAY20pQ9pp3S
o Water 300 28 % 18 (Total 9
Eeamale 10 0 ( ) (1065) 100 % 21

Example 4A

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

Components Weight (kg) Approx %
(by weight)
Cement 300 32 %
Sawdust 150 16 %
Particulate paper 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 § '
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 %



A concrete-type product was prepared by extrusion as
follows:-:- Conponents Wi ght (kg) App rox % (by

wei ght) Cenent 300 32 % Sawdust 150 16% Ri ce husk 150
_16% Et hyl ene and vinyl acetate binder* 25 3 % Water
300 32% (Total) (925) 100 % Exanple 11 A
concrete-type product.was prepared by casting as

foll ows:-:- Conmponents Wi gia? (kg) -Approx %

Example 6

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

Components Weight (kg) Approx %

(by weight)
Cement 300 35%
Wood chips and shavings 100 24 %
Polystyrene Powder 25 2%
Ethylene and vinyl acetate binder* 40 2%
Hydroxypropyl methyl cellulose 20 2%
Water 300 35 %
(Total) (785)° 100 %

Example 7

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 7 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

10 surface of the elements, and they were very light in comparison with normal concrete

elements of the same size and shape.

Example 8

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



(by weight) Cenent 300 35% Sawdust 200 24 %

Pol ystyrene Powder. 25 3% Et hyl ene and vi nyl

bi nder *

cagi ng

25 3 %' VWater

as foll ows: -

300 35%

(by wei ght) Cenent 300 32%20

acetate

(Total) (850) 100 %
Exanpl e 12 A concrete-type product was prepared by

Conponents Wei ght (kg) Approx %

Components Weight (kg) Approx %
(by weight)
Cement 300 30%
Sawdust 300 0%
Perlite or coated perlite 100 10 %
Ethylene and vinyl acetate binder* - 50 5%
Water 250 25%
(Total) (1000) 100 %

This example ‘was repeated with 350 kg of water.

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 %




Sawdust 150 16% Li nestone (powdered | 150 16% Et hyl ene
and vinyl acetate binder* 25 3 % Water 300 32%

(Total) (925) 100 % The m xtures in Exanples 8 to 12
wer e processed either through an extrusion machi ne
that is comonly used in the industry, and formed into
panel s and board o construcbhon el enents, or by
casting. Wien cast, the m xture was put into noulds,

by 22 punping under pressure, all the while
continuously mxing and stirring the slurry, until the
mould was filled. The elenents were renoved fromthe
noulEdamplé1®r 2 to 6 hours, when set, and allowed to
cure. They were allowed to set and cure. Testing of

the el exedib®ieityiBipatd thad fregared hgyxunsioeaschitmpt-i-onal | y

hard, and strong and very Iight in conparlson mrth
nor mal &g ||\,ITL -eterrents—of—tre atl
Exanpl ¢ ey §ncrete type prodJ§§g§é§bpr3pq b %
?gSt :Nglg ﬁr%q:n%e' :M:E -Conponents vtgwr[ )* x
y g‘l da OTTOTIU 150 16%
Rice husk 150 16 %
Ethylene and vinyl acetate binder* 25 3%
Water 300 32%
(Total) {925) 100 %
Example 11
A concrete-type productswas prepared by casting as follows:-:-
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 %
s  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 %

10

The mixtures in Examples 8 to 12 were processed either through an extrusion
machine that is commonly vsed in the industry, and formed into panels and board

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



300 29 % Sawdust ' 300 29 % Perlite or coated perlite
150 14 % Et hyl ene and vinyl acetate binder* 40 4 %
Water 250 2.4 To (Total) (1040) 100% 1 O Exanple
14 A concrete-type product was prepared by casting as
foll ows: - Conponents Wi ght (kg) Approx % (by wei ght)
Cenment 300 28 % Sawdust

22

pumping under pressure, all the while continuously mixing and stirring the slurry, until
the mould was filled. The elements were removed from the mould, after 2 to 6 hours,
when set, and allowed to cure. They were allowed to set and cure. Testing of the .
elements indicated that they were exceptionally hard, and strong, and very light in

s  comparison with normal concrete elements of the same size and shape.

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 4%
Ethylene and vinyl acetate binder* 40 4%
Water 250 24 %
(Total) (1040) 100 %
10 Example 14
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 %




400 38 % Et hyl ene and vi nyl
Water 300 28 %

(Total ) (1025) 100%

acet at e bi nder*
23 Exanple is A

25 2 %

concrete-type product was prepared by extrusion as

foll ows: -

Conmponents Wi ght (kg) Approx % (by wei ght)

Cenment 300 27 % Sawdust 150 14% Ri ce husk 150 14%

23

Example |5

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

Components Weight (kg) Approx %
(by weight)
Cement 300 27 %
Sawdust 150 14 %
Rice husk 150 14 %
Ethylene and vinyl acetate binder* 30 3%
Cross-linked PVA: 40 3%
Hydroxyethyl-methyl-cellulose 20 2%
Water 400 7%
(Total) (1090) 100 %
Example 1 6
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 2%
(Total) (920) 100 %
5  Example17
A concrete-type product was prepared by extrusion as follows:-
Components Weight (kg) Approx %
(by weight)
Cement 300 2%
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 %




Et hyl ene and vinyl acetate binder* 30 3 % Cross-1inked
PVA: 40 3 % Hydroxyet hyl -net hyl -cel |l ul ose 20 2 % Wat er
400 37 % (Total) (1090) 100% A concrete-type
product was prepared by extrusion as foll ows: -
Component s Wi ght (kg) Approx % (by weight) Cenent 300
32 % Sawdust 200 21 % Pol ystyrene Powder

24

Some of the mixtures in Examples 13 to 17 \;Jere 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 tﬂc 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.

10

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

15 exclusion of any other integer or step or group of integers or steps.



25 3 % Ethyl ene and vinyl acetate binder* 25 3 %
Cross-linked PVA 50 5 % Hydr oxyet hyl - net hyl - cel | ul ose
20 2 % Water ' 300 32% (Total) (920) 100 % A
concrete-type product was prepared by extrusion as
foll ows: - Conponents Wi ght (kg) Approx % (by wei ght)
Cenent 300 32 % Sawdust 150 16%

10
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INDUSTRIAL APPLICABILITY

The building elements are used in the construction industry, especially where

lightweight and strong panels and boards are required.

The products made according to the invention are very strong, they can be cast or
extruded with almost immediate setting, and they exhibit minimal shrinkage. After a
short time, like a few weeks, they can be used in the building industry. The products
exhibit’ high water-resistance, and good thermo-insulation properties. It is possible to

make a lighter weighing product, which is very useful in the building industry.

Normal precast concrete does not have good thermal insulation properties. New
regulations by the Australian Building Codes Board in the Building Codes of Australia
relating to external walls for factories, houses and apartments now require them to have
better thermal insulation. With e.xisting precast concrete walls, it has now beéome
expensive to meet this new criteria. However, super lightweight concrete panels and
building elements according to the present invention, based on cement and sawdust,
woodchips or shavings have high thermal insulation values, as well as excellent fire
resistance and noise resistance. Furthermore, the building products made according to
the present invention can be easily worked using drilling, nailing, and cutting, which

provides significant cost savings in the building and construction industry.

The presence of the EVA binder creates a thicker and more workable mixture,
which is optimum for extrusion and casting. There 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.



Li nest one (powdered) 150 16 % Et hyl ene and vi nyl
acetate binder* 25 296 Hyclroxyethyl -nethyl-cellu | ose
20 2 % Water 300 32% (Total) (945) 100 96 24
Sone of the mxtures in Exanples 13 to 17 were
processed through an extrusiOn machine that is
comonly used in the industry, and fornmed into panels
CL ﬁ?[sboard construction el enents. They were allowed to
seét" and cure. Sone of the Exanples were also tested by
casting in noulds. The elements were exceptionally

hard, and stron i,omth the panels having a high

L te W’E“&?‘f%ﬁg‘f‘ﬁ%quc SSwere very light in
CONEPALI1&RN1 0% by wenshtef cangr et e el ements of the same
si ze_and shape. . Throughout this_specjficat

) : 9 |on, :
| By pertiewate Sher malerielat ks UREPUPE LT WiEh figpgiculate Wood that is

savi BATROAE B, BFol@lsBseARgSUCh as *compr i ses” or
cohprlsm% , are to bg understood to inply the )
i nofc)iethylenedndavisyl atetsteicopadgreer indes; wigclohasgreonmixed together in the

I ntegers or. steps, but no he 1sexcl Usi f

PreRSTRR L Vitte et Kt 2 HPRS SOt o hyetigh et 3 allowed to se

anddardeDUSTRI AL APPLI CABI LI TY The buil ding el ements
are used in the construction industry, especially
where |ightwei ght and strong panels and boards are

2. T el Bfstruction elbRRenPIQBHAS 1{ERES, fefgkdi ng to the
i nvention are very strong, they can be cast or
ext(ducdhhlose etheml nost | mMmedi ate setting, and they
exhibit mnimal shrinkage. After a short tine, like a
few weeks, they can be used in the building industry.

3. Theriy edstalctios ¥leinkit oftigh M@taetlss arlwdeance, and good
t herno-insul ation properties. It is possible to make a.
i dis) BY Agsriisipmbingéoduct, which is very useful in the
bui l di ng i ndustry. Nornmal precast concrete does not
have good thermal insul ation properties. [

New i 0 .
4. r eglheaxtonsimstipy elementefslaiay 3, avhemin said RYAcHisonisH gossplinked

. 1he,Bujldin Fges . Australia relating to external
hi ql%cu*%l‘r”e E: o%eé%‘?&ﬂ@uses and apartnents now require
themto have better thermal insulation. Wth existing

precast concrete wallgs, .it. h ow. bec xpensi.ve t
5. et e SPERYRRR Elemea pLlaiol @i/ e B PRYIERETGHEY 2cetat
copoBter BirflePRRY paRderOUi | di ng el ements according to the
present 1nvention, based On cenent and sawdust,

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

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

7. The construction element of any one of claims 1 to 6, 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%.



15 woodchi ps or shavi ngs have high thermal insulation
val ues, as well as excellent fire resistance and noi se
resi stance. Furthernore, the building products made
according to the present invgntion can be easily
worked using drilling, nailing, and cutting, which
provi des significant cost savings in the building and

8. Conﬁe"%h@&nbﬂdwﬁiewomm nupsmatdexf the EVA binder
creates a thicker and nore workable m xture, 20 which

i s GYROYIeSPGoYexaighiof e9mentd casting. There is al so
the{bgi}i%égrs Ql@g@mgﬁt otflﬂﬁufchlg | gﬁgae'él after curing.

|n er ‘cre es" a tvveenthe varlous
corr(mnsm ®, 15wb;cmxghe@ﬁeds/1we\wd ymy! aastate eapelymsy binglsr, and

A co I Lement t hat incl udes,
(a)% 0% 1542 318%53@ {/%ﬁ‘é‘ﬁ?“ Ttenent , (b)
par gwt@tlg%‘(l,ﬂﬂ\mbﬁﬁaeamﬁl at | east a mmjor part of

or %@gﬁ%ﬁ@%ﬁﬁ%ﬁ ?%xmgt S vﬁ”ﬂﬁ%ﬁ@@{ﬂﬁﬁ%%"éhwgesby
We&gxg&?%ae&g(pgl {E‘;?TO(W nder, which has been m xed

e presence of water, forned into a shape
suitable as a construction el emsnt and al l owed to set

0. RO hE it SR ELCUFH o RS ELR oAl B ot

ﬁuﬁféﬂ&d bé it ¢lnesreof: pafticalatd éxpindetvalcarik sibicowsaokl@fastomeric
A enul sion binder. 4. The, construction,el enent of
par@pldptmn@ten%éb@ﬂh pagicplais\yacts RATHOPIGH RaReT002BY s | i nked
hi gh nol ecul ar wei ght PVA enul sion. 5. The construction
elenment of claim1l or 2, wherein said ethyl ene and

10.vi nYhe mmbndmmnyqédaim hererergin the partigu anded vplganic

{ t l .
e TN AR R e e
parficildRrodksis pdRdédrdd Gimestohe ard theipaperis feagcl ékpapien

defined). 7.The construction el enent of any one of
clainms 1 to 6, that includes, (a) 20%to 70% by wei ght

11.0f ?ﬁéTEJHstruét{%}x eié?r{ent 8f &?@ Icqﬁiltn eherpiarshiddfille trexterial is finely
ot

filler material, % wei ght of ethyl ene
divaded, withg awaealaén%ws;ﬂfé?ss B}aﬁd@P MiFN.00% t 0 8% by
wei ght of cellul ose ether, (e) 0%to 40% of PVA
bi nder, and the remai nder including water trapped
12 t Thelc@nirdetiznebenint vhatygirecehe gheme wheraipewidsilexanaggrial bas an
are sel ect.ed 100% 27 8. The construction

avIRgERIH{C %?‘Z‘?:‘PQF?ﬁt an é(?ﬂf“'i ncl udes, (a) 20%to 50% by

wei ght of cenent,
13.  The construction element of any one of claims 1 to 8, wherein said cement is Portland

cement.

14.  The construction element of claim 2, wherein said cellulose ether is

hydroxypropylmethyl cellulose.

15.  The construction element of any one of claims 1 to 13, which includes one or more

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

16.  The construction element of any one of claims 1 to 15, which is in the shape of a

panel, board, block or beam.



(b) 15%to 50% by wei ght of particulate filler
material, (c) 0.5%to 15% by wei ght of ethyl ene and

vi nyl acetate copol ynmer binder, and (d) 0%to 4% by
wei ght of cellulose ether, (® 0%to 10% of PVA

bi nder, and the remai nder including water trapped
Wi thin said el enent wherein the percentages by wei ght
are selected to total 100% . 9. The construction

el ement of any one of clains Ito 8‘8 V\htetﬁxgt ARET TN
1751 1 Aehrimishi orprRdRie G RITICLRY e 0P T e ot -
par@ cubat %%)g)?a,gg;lggoygérﬁaﬁl c sili cous rock,

oneri e iculate material, ¥ash .parti ?ul atedtht
r océb) pmcﬂamﬁlm ela]mp’ea’t leagt a mparie Egrstqulpie VgRA that 1s

enment ein the particul ate expanded
gﬁf’%o@ﬁ |°cou ro}:}ﬂ%fgs perlite, the el astoneric
par () S&F@he anpvinyli sebtaiesopollysst Vindereansbetes; suffipient to make a
particulate rock is powdered |inmestone, and the paper
Se“iablersléWcl ed paper. 11.The construction el enent of any
preceding claim wherein said filler material is
finely divided, with an avera e parti “Lq zes of |ess
181 haifhd SoGuricfclsim 17 3/uherlsnelidedes el Bt of any
preceding claim wherein said filler material has an
average particle size of less than 20 nm 13. The
19.cONFhé mettinevfelatne Mtwhidh asv/includese) BV Ai emplsiembigder.
wherein said cenent is Portland cement. 14.The
construction elenent of claim2, wherein said

208 cel kﬁé A aueldrelaith 19! Bk eR <RIy o hotbsseliriked highenolecular weight
The construction el ement of any one of clains 1 to

PVrebmdm: ch includes one or nore additional ingredients,
sel ected fromcol ouring agents, and setting agents.
16. The construction element of any one of clains 1 to
2115, Thaimkuieoficlimig ts h8pehaéingaidthsiencisad vyl aetpégkcapolymer
slurry mxture for producing a

. beam. ..
b“@&h’ét‘?‘ﬂéﬁf‘b%ry %&ht “that includes, (a) at |east 15%

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

at |least a or part of ic is a.rtl at e woad.
224 hafThe guix @py oD@ 8krl @ms\m} 8‘ S é\ft}}%ene é’ ?lnyl acetate
co {?%%P& “Q“UAfmbo' rrg.aheblﬁ@&qhmém AeAstay., and

ficient to ke a settable slurry. 18.The
m xture of claim 17 which also includes (d) cellul ose

23 e) TR G0N o RERm ShRR, e MRS 0, LT 107
V\her(@lzs%w Thobbydelght sf @nengss- | i nked hi gh nol ecul ar
el %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,

() 0% to 40% of PVA emulsion binder, and

(f) 15% to 50% by weight water,

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

24. The mixture of any one of claims 17 to 22, that includes,
(a) 25% to 50% by weight of cement,
(b) 20% to 50% by weight of particulate filler material,
(c) 0.5% to 5% by weight of ethylene and vinyl acetate copolymer binder,



PVA binder. 21.The m xture of claim17 to 18, wherein
said ethylene and vinyl acetate copol yner binder is
initially a dry powder. 22.The mi xture of any one of
clainms 17 to 21, wherein said ethyl ene and vinyl
acetate copol yner binder is29DA-1100" pol yner bi nder
(as herein defined). 23. The m xture of any one of
clagml17 to 22, that.includes, (a) 25%to 70% by
wei @hP%de 4‘3%%\%?‘,8{‘1‘(%)‘3612@%%3 %5% by wei ght of
Dar e} 0931 @4l JeIPhl eriBbieh btkier, 8d 0. 1% 0 20% by vei ght
of ethylene and vinyl acetate copol yner binder, (d) 0%
t o @Ay to%hy wsight welet| ose ether, (e) 0% to 40% of
PVA emul si on binder, and (f) 15%to 50% by wei ght
wat er, wherein the percentage by weight are sel ected
25.t 0 Tigd raixnikd 6fanyrhe T elaimhst o @4pwherain serddillet mategiah®irther

to 22, that ingludes,, (a 5% t.0 50%.by wei.ght of . .
COTRRI}FETRNE OF HIOTE URRAE %%eéi?”ééﬁ{ ghicage st SsiHR SlesiOepip gprtioulate
mateRhIC iy &h; paGduldle pafel, @r 38hdby wei ght of ethyl ene and

vi nyl “acetate copol yner binder, 29 (d) 0%to 4% by

wei ght of cellul ose ether, (e) 0%to 10% of PVA

emupsi on. bl ndar. 9 % Bl i86us rock i
26.55 i8R B Qi 36 Skl 43 gl B bxplnde 16 24, wherein
perki@a] tthe blabtbmieri opareitulate nfatertah srpotystyperiegmsvden ghegpartigulase rfck is

partj cul ate expanded vol capi.c silicous rock,
Pové‘feéélﬁﬁﬁqné’ zﬁér‘ﬁ? B?Heé’tsée‘iyﬁfegrpla%?r; flyash, particul ate

paper, or sand. 26. The m xture of claim26, wherein

the particul ate expanded vol canic sjlicous rock i S . ..
27.perThamixturpef anyeneofeleines batpi20c wherew st particyaty §ller material is
2 r : b 6] RloSnicRipK 1S powder ed
ﬁ“?q?%ﬁ%%h@&%%gggﬁ%mﬁ’gﬁ?@m ecy(f:ttjlfoed1 paper. 27. The
m xture of any one of clains 17 to 26, wherein said

partj cul ate filler eri i.s fin | My |
28,50 cPundit of e T et Pl 2%, Wit it i St by am average
parti¢l¥ bideLofQéss dimn 2018mof clains 17 to 26, wherein said
filler material has an average particle sizes of |ess
than 20 nm 29. The m xture of any one of clains 17
29.L 0 P miVARE BF ShySe b ERIRITT loD 4, WhEleMAiC QMRAL is Poftfind cement.
The m xture of "claim 18, wherein said cellul ose ether
-1 s hydroxypropyhnet hyl cellulose. 31. The m xture of
any..one. L4084 7.£0.29.. ' [
30'add| ?%ﬁ‘g‘;reﬁhérm é%llgt}}rﬁhs??elég?%c %reg‘%ggo OUT | gﬁ&lrﬁ@ﬁﬁ
cellapréait s, and setting agents. 32. A process for
produci ng a construction el enent, conprising preparing
a slurry m xture containi ng: (a) at |east 15% by
31.Wei THY mRXturé 8B one(0Fk1aRA$ 17 Ui whidhiihélgdesat f mdte Alditional
| east a major part of which is particulate wood that
ingiedientsviplested fyarp dolomripssagents, WElCEUBIEREPHYS, (c) et hyl ene
and vinyl acetate copol ymer binder, (d) optionally
cellul ose ether, and water sufficient to produce a
32.set A dhdcesssotiproducily a toetratitgmselerhent, donprisingi preparing a slurry
.components (a) and (b) and (c) and optionally (d)
mlxtugﬁé:?xﬁé]p}ng:

(a) at least 15% by weight of cement, (b) particulate filler material at least a major
part of which is particulate wood that is sawdust, wood chips, or wood shavings, (c) ethylene
and vinyl acetate copolymer binder, (d) optionally cellulose ether, and water sufficient to
produce a settable slurry, by the steps of:-

(i) mixing the components (a) and (b) and (c) and optionally (d) together,



30 (ii) mxing together (i) and water to forma
slurry and continuing the mxing until all the

constituents are evenly distributed, (i)
formng the resulting shiny0nto a shape suitable for
t he construction el enment, and (iv) allowing it

to _set and harden. 33. The process of claim 32, wherein
i iy méging togiethes@) andswater tadormsa sumy aed exntipying themixinguntil all
. 0 . {m 32, wherein in step (iii) said
the g?ﬁgﬁtag%es&%ﬁdﬁ%@g%y casting. 35.The process of
c| (di)rfordding Weaewmiltingsshingly ftoa steppe suisbiefof the romstmtiioruelgment, and
until . sajd.slurry .is jntroduced into a casting nould.
3 ?"?ﬁ@?ﬂ"&d@é’f%%da{ﬁ{ficane of claims 32 to 35, wherein
said ethylene and vinyl acetate copolyner binder is
initially a dry ;Jovvder.. 37. The process of any one of )
33. cI'Bierpsoczss efFlam Wﬁ@uﬂh‘%mdﬂaﬁﬁwf@%n&ﬁdﬁwaw by extrusion.
acetate copol ymer binder is "DA-1100" pol ymer binder
(as herein defined). 38. The process of any one of
34. clHiemso&as dftcldih 32, mdiereiminl stepe(§i) sgid)fordiing isccondecies, by casting.
wei ght of cenment, (b) 15%to 95% by wei ght of
particulate filler Material, (c) 0.1%to 20% by wei ght
35. OfTIRIAYdENSr Adith 34, WhkereRt i Erekin@RGkep(E) cdritindey unti| edid Qhfrry is
.. to 8%by weight of cellulose ether, (e) 0%to 40% of
introguged pito g epstingmPWd 15% t o 50% by wei ght water, wherein
the percentages by weight are selected to total 100%
39. The process of claim 38, that includes, (a) 25%to
36. 50Phetprocmss ofenymine of plaimts 32(th)352@berein ssidwtiygengeangd ivinyd acetate
articulate filler material, (c) 0.5%to S% by wei ght
COPO&“eébﬁéFre‘ﬁémgﬂb'Q/fiﬁ%’)ﬂc’wggret ate copol yner binder, (d) 0%
to 4% by wei ght of cellulose ether, and (e) 0%to 10%
of PVA binder, and _(f) 15%taq 50% by wei ght water .31
37, whiBtedroreshiet qang of slgims 11036 Whereimrsaiddiyleneagd vyl acetate
fyferbi % A401 00" geddf clainms 32
00pot 0 ngna\i\!ﬁé/rgflxnplsozg %glf)ﬁel?g?ﬁ?rra@gwrg?ﬁ q‘%gr‘tadlzer conpri ses
one or nore of: particul ate expanded vol canic silicous

r L eul at I [ ial, flyash,
38. LoffenbRat LAV oF BRI MR Bt T XTAN )
The) p3% te 38%dly vediglitrof éémentherei n t he particul ate
- ex d ani ¢ silicous r s perlite, the
el @i? g‘f?é? ¥g%ﬁ’é't‘%‘?‘_g}étl °fP§mﬁB‘F‘E‘f§ﬁt¢F E\%J)“ELV\U er, the _
LG o.lc;wdtatze% PEWeight bf SBARAAd R Bdetat@BsholiferDARRE, | S
' e(?i 0% to g%ﬁ’f wei ght 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%.

39.  The process of claim 38, that includes,
(a) 25% to 50% by weight of cement,
(b) 20% to 50% by weight of particulate filler material,
(c) 0.5% to 5% by weight of ethylene and viny] acetate copolymer binder,
(d) 0% to 4% by weight of cellulose ether, and
(€) 0% to 10% of PVA binder, and
(f) 15% to 50% by weight water



42. The process of any one of clains 32 to 41, wherein
said filler material is finely divided, with an
average particle sizes of |less than 1000 m cron. 43.
The process of any one of clains 32 to 41, wherein
said filler material has an average particle sizes of

| ess than 20 nm  44. Thengﬁfcess of any one of clains
32 to 41, wherein said ce is Portland cenent. 45.
The process of any one of clainms 32 to 43, wherein

' I °
O RRBE B welep RESIBd 1 Gal 10036
uti | ises extrusion. 46. The process of any one of
32 tp 45 ich incl I
Epepet ey dne bR BriodS BRPRg TRt Bl b8E7

com;&ﬁeé bx'ikgor?«iﬂﬁ@bﬁ paﬁ&ﬁlatebe g&ﬂﬁ:ﬂ oIehhi Bilieh&OER, particulate elastomeric
subst anti al I){ herei nbefore descri bed vvlth ref erence

mateigl, flypsl, pasticy 4t@|§tpnmpéawphte REpE, AC¥Bfpanyi ng dr awi ngs.
48. A slurry mxture substantially as hereinbefore
described with reference to, and as illustrated in, )

41. t h€hegocsspaiglaimyd Q) meéharaiythe pale'@ulat&: q@;pmﬁs@ yolcanic silicous rock is

pr Pl el SRR 22 B o R e
powder, and the paper is recycled paper.

42.  The process of any one of claims 32 to 41, wherein said filler material is finely

divided, with an average particle sizes of less than 1000 micron.

43.  The process of any one of claims 32 to 41, wherein said filler material has an average

particle sizes of less than 20 mm.
44,  The process of any one of claims 32 to 41, wherein said cement is Portland cement.

45.  The process of any one of claims 32 to 43, wherein said cellulose ether, if present, is

hydroxypropylmethyl cellulose, and said process utilises extrusion.

46.  The process of any one of claims 32 to 45, which includes one or more additional

ingredients, selected from colouring agents, and setting agents.

47. A construction element substantially as hereinbefore described with reference to, and

as illustrated in, the accompanying drawings.

48. A shury mixture substantially as hereinbefore described with reference to, and as

illustrated in, the accompanying drawings.

49. A process substantially as hereinbefore described with reference to, and as illustrated

in, the accompanying drawings.



