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FI ELD The present invention reI ates to building products and part By
fibre rewefsges cenent building products. 5 BACKGROUND AF?'C-ﬁhgﬁ(ﬁmom

rei nforced cenment: boards and ot her products have been w dely used as"
"materials for walls, ceilings, roofs, floors etc: of buildings and for
substitutes for wood trim frames etc. ~ Thére are many net hod m

form ng and shapi ng such FRC products includi ng Hat schek sheet ﬂu mm]ui "I'”""N“"l

Mazza pipe prOTEFSE: M‘I@UDA&#]?E*CWPPHO@$MA‘I@RLK§.T ding, hand.lgays up, -

casting, filter pressing, roll formng etc. Extrusion of fibre cerrent

products has been Qﬁg@_@\&ﬁ@g{ug limted basis but it has a nunber of

difficulties which't ts coommercial viability. In the extrusion
process, the cemenfj{ B&Q&t%ﬁﬁnﬁ%n%laﬁ@% ﬁullcﬁnéﬁf odBcks bhd 8 Eﬂ%ﬂﬁf&@x@&f@'&@d
material can be 15 subjected to elevated pres For |s reason I's
‘i nport ant t hat camhent bhilding ppodystsst e has good 1l ow char acterl stics. The

cenmentiti ousg fornmu tains elenents that are present al npst
entirely as pr ocesé%&R&weﬁ&Jng the flow properties, the shape
retention properti §§|%1f

t hese addl tives calrel%fg etl)xr%ggtgp%&lg lgs}ﬁr dgééﬁ%ﬂsrg%%ﬁ ﬁ%%c“}%ﬁéy%gg
(VEA) or ° bi ndem&nalsﬁfopmng,lcﬁﬂing's’,&obﬂsﬂﬂbbl@I&toobf bﬁl@diﬁgs &dtfer subshifasgot @Sod

viscosity of the I|qU|d phase, and to counter problens such as segregation
of the liquid e §f§n¢sopt?)hases ("water retention'), lack of shape -

retention, non uniformdis er3| n of. the so |

material s such as iﬁ%fy?r e g‘Odﬁ for htgrrﬁqgcalg §ﬁﬁpnF$ th:?xtlﬂygg{qdyctslx%udmg
f.nherent gaed Hh@@hdkréh@@trﬂrbéé%s omwﬁ@k%d@?@m@aﬁl shb& p&'@é’csé’fmﬁé{fdﬁ VEA's
may be minimsed, 25 and therefore cheap. However when the solli

suspensi ons th@pu}demguhaed ifxymp,ng'stmgeﬁhgttp@sag, rall fammtg as. cerrentl tious

slurries or pastes and | rent | i st nt to fl t he additives, are
often expensive hi ghtrﬁ%?léB é rogrga ?St:beﬁ(‘}l%? lfngedq:m %F&%W%b‘&“has

demand for vi SgaginbYr &fﬁiﬁnﬁhw ﬁﬂ@tﬂﬁéve%&ué&@ ds%ﬁﬁﬁ’éﬁgl vtié{bxhgﬁ SRR
reinforcing fibres, especially if these are hard to dispers 0 not have
good water ret mmt:essntl@@enﬂeammmtsalursy orpaste is fbrced-thugh-a die@nid tldﬁn@ﬂahiaﬁ&ﬁ&e

PCT/ AU0O0/ 01081 - 2Asbest erally has hetter dispersion _and water ‘

retention propditissed io wagﬁshﬁessrltﬁse or HH%TedRt 14jS HAPATant Riahthe shErreertpapts
titi
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fibres is outlaegtesenit Aoyt €Al fas oceBrhids 1meke&1grta@ﬂewq3¢@;5bmék tﬂé@a@pé
countries where its use is |legal. Accordlp{ig pbrevious efforts in finding
rei nf or ci ng f.{%%lwmmmww&@h@%mﬂw pasf commandypoatibaseraddisivesn

non-asbestos fi rt?esbrgg&{ # 1?1%55% gécggﬂ e%ﬂ%?c%%%e&éstgﬁéc{rg %ﬁh A principal

non- asbestos fibres so eir drspersion

charact eri sbi cAngB&Rof th@ge RBub il Re tRY vistiRity Bf @%iquR] fHAsdTRHA € BinYdrtpRoblems
‘mnimal use of | o viscosity enhancing agents. For i nstance, US patent no
5,891, 374 di ssichgasegregatinmeafdhé bqulr:i apd solid phages(‘watsr ectengiont)plack df stepent
natrlx conposi ocu raul cenent, water and | ow

t In this. :
quantities of Wget“é DsRPT WREPTR) 8%?’518?8 m%FQhSFSﬁ‘BPWSWth synthetic fibres
to produce an extrp a§§g§%95ﬁgs agyaoéa&hfded e ik a{;aﬂqeqaals  th i
reduci ng agent nmay be a to assist In pre erentia I ghnme t 0
Lsed. Homevor . “tpey a W"Z‘%f“""f:%d“‘“s“o‘ e are oAbl Y%AL?‘?E?Z‘?’;?"%@ 0
used. \ X |V
t enper at ur €3 @sﬂ&s&e Q1§ ﬁfpalklem\éﬁyéw geﬁ%ﬂﬁyusmﬁwbwewm@gnmm %ot
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- materials, where 't w excel l'ent egar 5 ‘mechani cal
20 strength, t@dtﬂﬁme aften diicabivk high mbleaulhpWeig@s&rgmlrﬂ@bewars eirtHeelak e
cenent conp03|t|ons contai ning wood pulp fibres have very stringent

© requirements fégmank fﬂrdwomnhaaqng@gerammmmeeseéméhﬁspmeme gfiraiforsing ar
wei ght organic oI yners as. sc05| ancin S believed that
e Vi scoa: ty B EPReRG ihEars b ARBe e 87 BBy siad Wyt Tongh o <
as a high sglighaasesdgkon thickener to increase the water retention
properties of the slurry, and secondly, it also lubricates the suspended
particles thereby allowing the high solid suspension to fl o mmﬂmmw

def ormati on wi t hout phase separation and segregation. The ef mmef
such a viscosity enhancing agent is believed to be a conbi nati oRggfy«t hr ee

actions, nanely: 30 adsorption of water by |ong-chain polyner nolecules,
i ncreasing viscosity of the m xed water, 1z ~=~~ 2afl~




WO 01116048 -3 PGII AUD0101001 associ ati on of adjacent pol yner chqi?sggg 2004
further bl ocking the notion of water, and intertw ning and entangl i ng. of
t he pol yn¥P 0UhéMs thereby behaving in a sheer thinning neaEaUc0RHo01 :
suspensi ons involving cenment and. pulp fibre that are processed by
extrusion, 5 the commonly used viscosity enhgncing agents are high
viscosity cellul ose ethers such as nethyl céflul ose, hydroxypropyl nethyl
cel lul ose or hydroxyethyl nethyl cellulose. US Patent 5,047,086 discloses
the use of extrenelFopstgnespeEilydias peterslisrerdnys! v@teotesattionipoopentiestBarChulp

al kyl cel | ul ose gnd/ hydr oxyal ky.l al kyl cellul ose at 0.2-1.w %l evels In
t he preparati or@ of” de‘g)ég%%sr%c?g ir%/‘Pg%%e?/m@ﬁi?%ceﬁ%ﬁ“é’ﬁ'f’“%ﬁ%%ﬁ%wogeewr@ bess i f

| ower 10 Vi scoskielsite ko &ORscHS: 9 i to Al s_ b
t hese conpounds (akin to thocg)g}t%g%a&?%g%%%{%?%?%ﬁ?se c%%g%@ve’g rugia&’l{he
conposi ti ons) apeofiasbestonfibias ki ayitlewed dinlintany noureried adds endesidble@den Ev@Rsshen
nmoul di ngs are rrad%{ivm' tE such hlglg Vi scosity grade agents in an effort to

m ninise the qﬁ%‘ﬂﬂ EVHEEdts usq ks 8t ratio of viscosi ty enhanci ng agent to

the total cost 15 afcbfaty | 2 10 the order of .one
fourth to one half. c‘?’%u_s %?%(’tplrréskqg e%?&tsﬂg?ﬁgﬁl?}ﬁ%&rggg } r?%{?ﬁ_&i"ﬁ‘b&q‘ﬂﬂ% cost
and/ or anpunt ofmertitivns iphstesinvetohshragddnhoh@bitatites Md & galﬁéﬁl%},lcﬁ%sing |
noul dability, is greatly to be desired. In addition to the.cost aspect, :

hi ghly eff ect i FRUALNESAFR por-ashestos figresgerihal theikdispersion apd mapy retention

met hyl cel | ul os . and. hydr oxy. met.hyl cel | ul ose, (HEMC) 20
experience a pﬁ%érﬁg%%lﬁg na(l)(\%/xheé% s%l?%ﬂé%oé H_{s%*fléf‘&?@%@}%ﬁ%&w mmal usejps
Vi Scosi ty ofo { hitcoaoninhuiiey SRR, OFch idhob 108 8RR CB0 BF4 LRUBSLA! Moess for -
- exceeds a specific limting tenperature, known as the gel tenperature. STher (7

gel tenper at ur Brogpcingadibre reinfosted cementmetrixgoarpesits Inahisakcuintdit, hjidraeiact
chem stry (i.e

degree of substitut.ion. etc. hough this phenonmenon can be .
~useful in sonec%nﬁ%ﬁ’i WAET ?ﬂfgl,owl quangitips ‘?ﬁ‘f’?tﬁgg"ﬂ‘w—[‘b?ﬁg?rsaf e myredogethsnpith,

- cool i ng j acket yridicres {oPRsat g L - ratyre rise in
t he extruder bgj;rellcduri ngorq%ong gﬁf?‘o csié;&c))afrﬁif as féotﬂﬁrﬁésﬁ%?%ﬁe@%n?%gy’a

extrudat e bel owatchesdgeingtagemtanay be addefl tb hssisv i preforéntiab Ahaiifém 6f BESMreDEI MO

used. As a resg’lgagpi n sone .instances viscosity enhanci ng agents wi th higher

gel tenperdtur g SFEHPRd to avoid this conplication. Hence, the

rability t t Js i i ' th does t .3 d
fhermal gel ati on {1 Ee runrsava sy EAIAOELAReE ) Flbu il oy 3R pfane g g some'”
‘advantage in caetaableappe cored adhigh tempriifeddOEH & QA hultRReY €l CRIRE"

200l ~ ~ ~ ~~ ~ ~=—~t -4 |n a first aspect, the present invention provi des
an extrusion aR¥R{ibresremam the pemary, fbrepfchoisa forreinorcingtcemient conprpes firng a

! . it . . Uy o Soramses e
Vo hor ease 1 rosidide AAERAARCR HP BRI LA BRt ot di s 4 msehaticalon
of said cementstingths tothaessahd darabilRy aPPldveadkt. NBRNet QUBHNIdIBE headdi tion

~of a suitable dispersion agent, the efficacy of the viscosity enhancing
- agent can be | $URROSHEMS cThiginieg woed pelptfibrésitave asfyrtritdent efgitrements $or thB&logy ¢
viscosity enhancing agent refers to the. %ddi tion of the suitable dispersion
agent sufficiehf ‘?‘ga &b@’?ddféq%%e’éﬂenﬁlm Tageylar woightqraanic apkyeners as viscosity
extrudability éﬂhbﬁbihgﬁgeﬁ{é_SCOSi ty enhancing agent as conpared 10 to the
conventional dosage W Thout dispersion agent, ii) maintaining extrudability
with use of |ower Iyishidieyedthaptie)viscosieoaitiaycing et bogoreao fuléfbrsS Firstly, it
convent i on%l y used, _0£ iii) inproving extrudability for the same quantity
of viscosi At A high aglichvusaensionibigkenerite inarase thevwater tsteation psapgetics b the

of vi scos . ke jestf the
and the ol ai me o hanareren) M 58hafhhisHpendel A tonsby eflevineshe b

construed in aslidBaspension t6 B0GAuEE: QBRSO LAY '
sense; that is to sa};b,% in-the sense of "i nglﬁﬁéﬁﬁﬁhgﬁ%ﬁﬁﬁaﬁgg&%ﬁw
‘I'n a second aspectThe ¢féechivenass of sushartiscositypperhancies agent éxbelisdabiebe a
~cenentitious 'Zc%nIb%rl | at-tj n cor.r‘?ri Si neq a cenentitious material, optionally
‘with line, silica, teRBEHefMeY si nforcing fibres and water, and a
vi scosity emhanci ng i D[S [ -1y sufficient
~to increase the eff isglg’;ﬁghg a{aﬁ% b\?il%éﬁugﬂ ggﬂ%ﬁ%}(}#&ug&gﬁ?&%ﬂﬁ}g Xﬁc%%%?r(ﬁgﬁ n
of said cenentthixedwetéror mul ation. In a third aspect, the present invention
‘provides for the use of one or nore dispersion 25 agents in the extrusion v
of a cementitious material for the purposes of increasing the efficacy of a
vi scosity enhanci ng agent during extrusion. Dispersion agents, also known
as plasticisers or super plasticisers, have |ong been used in the concrete
i ndustry ‘to inprove paste workability or to increase fluidity. The
attraction forces existing anongst the cenment particles that cause

.



30 neutralised by adsorption of anionic polynmers. The dispersion of ‘Jk-»"eﬁﬁl'&
cenent particles is related to the electrical repul sion produced\ by e
abs‘orptiﬁaoqjm; e negatively charged group. This mechani sm has been

confir in .sul phonat ed-type di spersion agents such as ~4§AALN0010G T p
C T/AUW0/O I 001 Received 6 Decenber 2001 ~ ~ ~=~.~ i~~~+ -4asul phonat ed

“mel am ne fornmal dehyde and sul phonat ed naphthal ene fornmal dehyde. The

di spersi on mechani smfor acrylic polymers is believed to be ascribed to a
steric I~E~li~E S s cd P~IA ~ <D~~~ 01116048 PCT/ AU08/ 01001
~' -5is relat edu{s:%)tc ﬁlggéﬁlfgcjtaﬁ% Plyﬁnjeeﬁﬁpgﬁxlﬁrf“ﬁ]f‘%&% & e%%ﬁg&%@&@%ﬂof
the negatively chingadigingund erkhhidBRT RO pOIrkAShaRC theFb HehMlly ia sheer

am ne

e di spersion agents such as sul phonate

.sul phonat ed-t yp
f or mal dehyde &E‘@@leat ed napht hal ene formnmal dehyde. The di spersion

mechani sm f or acryﬁlic ol vner.s is.believeddﬁo be ascribed to a steric 5
g Y

hi ndrance effect rafie By By Yringfement an Feoat arp pEqeessed b exrusion,
agents, hovweveke cdﬁh@nl@%e@@ﬁ@oﬁﬁ%hﬁﬁ:iﬁ%ﬁ%n&%% g&g' vfiécggﬁy &e@lﬁxgdsg%ﬁbefsgymh as

reinforced cenment slurry. The appli cant surpri si

bet ween vi scosnatlylenhialoss, hydmogntopybmethyl sglhilcse p hfdrory ethy Theth FIdduiRE] oY
nt_ and di spersion agent I1s far superior in terns

of viscosity gnhangi nt 1s f
of rheol ogy ng’afepf gegg?’ggggﬁﬁh’s%ﬁ thaase elpwsismelyt high yiseosity(@86,000 spsi@ 2%n of

the di spersioqg | far ade nge_ of  viscosit

enhanci ng agen?lggtgﬁ%%%?eﬂo}%lgég@\}m&%gn é)ény%r%ﬁ%%glgﬂqlﬁgf@ﬁg‘f i Ofnz"\{é’gt % levels
ment i oned abowethetpteparativn ¢fahEse Roiipds§iAshs. YTIES Faeﬁti AMb RGeS i fF lowe
hydroxypropylnethyl cel | ul ose, hydroxyet hyl net hyl cellul ose an netﬁyl

cel | ul ose. ITh&sEoPHId & O08-40:Q0ps (B 2&xgrdnison/as 247 E) grades off thegeycogrogads (akin
additions are l.y cavoj ded. ,15 By conbi ning the vjiscosity enhancing
agent with a tl{shgéereé?egr%xa eeﬁtof?{%ﬁeécﬁ?ré&‘m%g RASIHONS) Je Lsess murhdughaici ng
agent is increaddiign IdveRr8OYequirtpd ovi ng its extrudability, ie ability to flow
under applied force, or reducing the quantity of viscosity enhancing agent
requi red to maint &ven ehen oualdihgy are nfade Wit such highpdscowity grade ber@ioacs figH
agents can be_ used squgas | ower gr.ade hydroxypropyl net hyl cell ul ose or

hydr oxyet hyl FOMEBMIH Quanfiiy 43ede HeL98T ralp O Bisrasity sphansenangeayerthe tatalease
around. - haist bhgheRad ! mBulhelAlR if Bld SHiB5E SEIGIcH 0 IE ralt ;[%Q%g'ig\éﬁgp on

enabl es the form ng of conpositions wth inprove
wor kabi | i ty othashgyemetitodwdirgduchg the dost ahd/or abhoeaf vistosilyl eibhmang Aeenpse of
| ess viscosity enhancing agents and/or_the use of |ower (cheaper) grades of

vi scosity 25 HRL ihgftaly sxtedlentmrauldakility, svereatlyotods-desisedat . % of ~ a

di spersi on agent, £ I | for viscosity enhangcin
agelr[:t s falli gg bylrg%{)h‘%'l ‘g‘?ﬂ a&? E%t%géeg{’%ﬁ'ﬂé%'? H%fq}svga'ésic? ?beﬂﬁﬁﬂ%ﬁ%ﬁgeé‘g%ﬁffe gei ng
used w t h equhydibeydropy! thethiRell€lse C)) by hydiagy ARt J:éllﬂn?os\é’i(H@M@?

. hethy ke . byl
conventional |evels of viscosity enhancing agent. As will be clear to

persons skl | B¥PergneRPagnomenad kaewn ps bighderiperbuvegelativer st isgthehedscasity of
ef fecti veness,af Vi scosity enhancing agent to i nprove/maintain. ..
ext rudabi | i tyth\(%vialg[a&g‘fnggr%)\%? P u?cé%ﬂﬁﬁggﬁ} WHQWPHNEFWC%%BF@%%EW%S

segregation, {efgferdiGre, RIS as thBGE! BlP/Akre 0Ghe BEGES | P
~~ ~ Ll ~~~t -6 but at a relati ngIy El'%waspged Smgt@lhagigf&gfua?%gg\ﬁlgcgoﬁggead

pressure on t¢whangiag agkmss ayapies withtthhevact chendstrn@te. begresdof substituién cgui t abl e

quantity of di.spersion.agent, the speed of extrusi-on can_ be jncreased
mar kedl y and J{ﬁ@u% Fﬁ’f"g@?ﬁ?‘é‘ ‘E?l‘?tieﬁlée‘&‘/é‘ $9ma 3pplications it isdimitigg dm othesy| Far

are nor mal poYata) E J : Iyt I of the viscagsit
enhanci ng 2gyagentrﬁi¥’§&to Egg %?%tg%ﬁ s',(%%e{t}g?e Sgé"?@fehf‘%{"ﬁ%sm‘%&? etdgmgﬁé%}gg&sgan Tat Y
such i npr ovenexttwsiec barrdleluaiailengestriods bhassiuifing, RAddEp tRexeldae BERMLHEIgRD

. agent. Exanples of high grade viscosity enhancing agents are high nol ecul ar

wei ght cel | ul GEWeratwercs thy wscasity sphanciigagenicheing ussd. s alrgsiliojrysanig/instances

| al kyl cel | ul Os%sc&sw e%[‘x%ﬂ:?ng agents with higher gel temperatures are preferred to avoid this

complication. Hence, the ability to use a type of viscosity enhancing agent that does not
30 undergo thermal gelation (like hydroxyethyl cellulose (HEC)) would be a great

advantage in certain applications.



*VEA's can be the sanme conpounds at a |ower nolecular wei gﬁtec §&%C§é£\%1n%0/ﬁ)égg}
viscosity |10 enhancing agents for use with the present inventi-on i'nc hdd _
met hyl cel |l ul ose, hydroxyethyl cellul ose, hydroxyethyl nmethyl cel 1 ul gs8, 200k
hydr oxypr opyl net hyl cel | ul ose, carboxymethyl cellul ose, ethyl cell'ulose,
hydr oxybut yl net hyl cel | ul ose, polyvinyl .alcohol, clays, nodified clays,

Wl an gum.and ot her natural guns. The viscosity enhancing agent and/or

di spersi on ageqt : ; titious
Sl urry or i nacdd S8 EHR Rk Bilon o HARARL AR BT |1 OV
prepar at i ogxtrudhgWetdentiBowd ateritly cpmpesing ashschsigderihanting agert anilta dispersion

i nportant that the dispersion agent and th scosiftg enhanc%glﬂ acl%?nt ar e

t hor oughl yagsnkiad quanbiygiviiigientdn drgrgase e tH6iQer tAh ¥EURN SBARNGREALCRY); t apl e

di sper si on Lncl a8 ﬁf; am ne formal dehyde, sul phonated
napht hal en%ﬁﬁgﬁﬁggﬁfggﬁdggn&gg S gﬁ%ﬁ%lé pol ymer, nodified |ignosul fonate
materi aks 20 arigk @plivhithap Mundehst Bualditis ofemuitybie dispersimr adent; tlecéfticadiyt h
acrylic ester, copolymers of acrylic acid wt ycar boxyl ate e and

o ekt e aputht e
cross- | i nkefdhewisgesity epbanoirg agenf parkbg wgresrda skitedeteTenes o HCTRSINS RS N PO

Do 005 ot DRG0 4 er Al diflhilh BGETE M dedafieh dTheLyifble difiRrdibR bR To0 !

conpri si ng di ng a-“qua spersion agent sufficient to i1 ncrease the

ef fi cacy ofufficient6 @sdvigde GidhefitbteegesdBnt contained in said 25 cenentitious
material. In a fifth aspect, the pr.esent inventiqn Eg}i_lovi.des a net hod g&

treating a cen®ntitiBasntpaingeamdabiitexith (Rsp S1HCOLY GIARTAS B8CH APFIERH
addi ng 5O t he t%%ﬂ?@&d&egﬁ&?atlﬁ?é%lﬁﬁﬁt His?&@ﬁ)htaﬁeﬁ’tnhanc' ng agent and a

di spersion agent Th a quanti cient to increase the efficacy of the
vi scosity enhajiici ng agéniinthy éxngdatilic) with ussoDloweBgrade keheBperpiEEm Ity ~~L1 | Al
I PCT/ AU00O/ 01001 Recei ved 6. Decenber ?001 As di scussed above, it is
i npor t ant whencRpsingirgent shandsepnYetigndpUeeOor slurry that stringent

rheol ogi cal criher! ag,g{%&vﬂ&tﬁx%hbtglig 3 Mot dulRiGQTlyifdoiey Gntiabiny s gertf

~viscosity enhancing nts.” 1Tn orde ernt ne Suitabl e ‘quantitres of
vi scosi ty enhasxdongpadgbiatthancnvtndpralsiosageS agent, or indeed conduct
conparative anal ysis of different fornulati.ons, a sinple extrusi%%ﬁéﬁgst may

be conddct ed wHBlesbiiegoptsrbrlerdy FauIrpRRtheryise, Shrghehnul thedgserpte
viscosity gn @ﬂgwoagewmm',dhéag@hgg aR@aRIike HStd BEARFuRPRIR ihSludiben

applied to a tést die at a test pr > to confirmextrudability. As it
w1 be cl emse aooppessbtosarsdichisea drrexhmestise sensexthat is qusan in thesewse ofi scosity
enhanci ng agent and di sper.sion agent will depend on a nunber of [0 factors

é

i ncl udi ng tReEAgedYmol _EHiedd%e_d, the content of the cementitious paste and
i ndeed the extfryégéaan&fﬁ%g%m%%&ﬁu%&&maﬁ ekirou® | Pashatibhd be

used. It is not entirely at this stage why the s¥ner gi stic effect
bet weergot héoroiubytien sompriagpert cementitious material, optionally with lime, silica, density
modifiers, reinforcing fibres and water, and a viscosity enhancing agent and a dispersion
agent in a quantity sufficient to increase the efficacy of the viscosity enhancing agent
~ during extru_éion of said cementitious formulation.
In a third aspect, the present invention provides for the use of one or more dispersion
25 agents in the extrusion of a cementitious material for the purposes of increasing the
efficacy of a viscosity enhancing agent during extrusion.

Dispersion agents, also known as plasticisers or super plasticisers, have long bec—;n
used in the concrete industry to improve paste workability or to increase fluidity. The
attraction forces existing amongst the cement particles that cause agglomeration are

30 neutralised by adsorption of anionic polymers. The dispersion of these cement particles is

related to the electrical repulsion produced by the absorption of the negatively charged

group. This mechanism has been confirmed in sulphonated-type dispersion agents such as

AMENDED SHEET



and viscosity enhancing agent is obtained. The effect of the synpCdyAdoe®100]
differ, however, between various viscosity enhancing agentﬁagngdqn§gﬁ&ﬁkp5001f
agents. Wiile in sone cases 15 the efficacy of the viscosity enhancing
agent has only been increased marginally, all mxtures have show) Bdi#&) 7004
synergistic effect and the applicant sees no basis on which the synergistic
ef fect should not be maintained in a ful14ascal e operation. The viscosity
enhanci ng agent and di spersion agent can be added sinmultaneously or

separ at el y stigherpicdmetamine faymsldehyde and sulpivaated seplsthtlgne foranbdehgdadeid  and
di sper si on 4 ent can. be.added as,dry sqli.ds,, ,either, before or after the
addi tion of ?S%’?%P Tpechapismy fop agry BIPPW%W&‘?L]HY@. topraseriteddeiasierisnhanci ng
‘agent and di spersion agent can al so be dispersed in water first and then
added to the other solid conponents. Liquid, solid, solution, emulsion or
suspension forns of viscosity enhanci ng agents and di spersion agents can be
used. 25 It is also possible to provide the viscosity enhanci ng agent,

di spersion agent and all other conponents of the product including
cementitious material, density nodifiers, fibres etc dry m xed together for
subsequent mixing with water to forma paste or slurry. ~~~a~c s~~~

| P~i a/ A~l 1 ~f~a~ ~~~~ WO 01/16048 - g_ PCTlI AUO0O/ 01001 di spersed in water
first and then added to the other solid conponents. Liquid, solid,

sol ution, .enul sion or suspension.forms of viscosity enhancing agents and

di spersion agents can be used. It is also possible to provide the viscosity
enhanci ng agent, dispersion agent and all 5 other conponents of the product
i ncluding cenentitious material, density nodifiers, fibres etc dry m xed

t oget her for subsequent mxing with water to forma paste or slurry.

Al ternatively, sone of the solid conponents eg cenentitious material, |ine,
silica, density nodifiers etc may be dry m xed with the viscosity enhancing
agent thoroughly. Water may then be added to pre-wet the m xture. The

di spersion agent may then be o dissolved in the rest of the water and added
to the solution to the mx. Mxing is generally not required for any |onger
than five mnutes. Total wet mxing tine should preferably not exceed 15

m nutes. The resultant mixture is then kneaded for say around five m nutes
dependi ng upon the effectiveness of the kneading facility. In this regard

| ong kneading tinmes should be avoided. The material is then suitable for
use in the 15 extrusion apparatus. In an alternative form a cenentitious
slurry or paste nay be provided with the desired consistency, with suitable
guantities of viscosity enhancing agent and di spersion agent be
subsequent |y added as powder, to the paste. In this instance, |onger
kneading tinme may be required to thoroughly m x the viscosity enhanci ng
agent and di spersion 20 agent in the paste. |If desired, the viscosity
enhanci ng agent and di spersion agent may be provided to the cenentitious
slurry or paste. via separate conponents of the FRC m xture. To explain, it
may be appropriate to pre-treat the reinforcing pulp fibre with a

di spersion agent. The cenentitious material could be pre-dosed with a

vi scosity enhanci ng agent 25 whereby it is conbined with a di spersion agent
upon mxing with the fibre. It should al so be understood that nore than one
vi scosity enhanci ng agent and nore than one di spersion agent nmay be used in
the m xture. The conpositions formed in the above nentioned ways nay be
cured at anbi ent tenperature and pressure or at higher tenperatures and
pressures. Curing nethods such 30 as steaming at high tenperatures or

aut ocl aving at high tenperatures and pressures are possible. Unlike the
prior art, fhe resultant extruded cenmentitious material is suitable for

AMENDED SHEET
IPEAAU




WO 01/16048 . PCT/ AU00101001 ' -9 autoclave curing. This is a f?lrfrlg:rp 2004
di stinction over the prior art which use synthetic fibres unsuitabl et 6r
aut ocl a¥QYJ/16048The exact regi ne of curing, such as pre- cUPET/AUN®EL001 ’
tenperatures, pressures and cure tinmes nust be optim sed for the specific
formulation. As is well known, to achieve 5. optinmumstrength it is
inportant to avoid the cenmentitious products drying out during curing.

Conposi tions .fornmed using the nethod of this invention show no adverse

effects in tdf Fected Wik siecticab renwisiompiodureddbyoibe ebsceptiatuof the negativaly drarged
ft d ' d it ti | techni

Gsi g hi gn oo RS B3RS REE SortBineq h hlphiRalediype raersion agems such

"di sper si on ageRuphapReRifeldnind Fomdie:Hyat Thd sul I |

finish. The di scll?oseql met hod and treaIygrrent agglfrlﬁﬁédsen ‘d@gfeggr&“?ﬁéﬁeg’&ﬁeﬁ

‘sui tabl e for ThesHsnersien meahandsms foryaccdinmlymersds bélidved to bdascribeditord stedc hi gh

“proportion,of .densit di.fyin dditives. Exanples of such additives would

be perlite \%‘?‘ﬁi‘%‘iﬂ f?{:fegp 4 ﬂlag‘ eggqﬁgqswcggmgm% Shese dispersigroregnts, heweveni ¢

hol | ow spher ¢gve hbibeaah oSy | | sed with the

addi tion of ai ‘r]e entrai nf%&aré’gﬁ?gy{“?’&ng%ﬁ’gﬁg%ﬁ%?‘ @r?e(ggeﬁg?rgislélgyof 1.2 g/cnB

or bel ow may be diieiappticantdasifpuntie surpristiy synBMG Hetvddbn Vistosity bhhaRcilbBGE
aspect, the pr&sent invention provides a nethod of formng a |ow density
cenenti ti ous 28f CiPFBIRASRISs | Ths cambinaion of vissasity enbarcingegant ahd dispersiony o

nodi fyi ng addj,t,l i I i ng_agent..and di spersion agent -t
‘water, extr u%?%x‘g‘i?ﬁaéi},};éésrﬁq?? gnﬁﬁg)g ?lg&g?ﬁ}g%‘ﬁgﬂ%ﬁﬁn‘f%ga’éﬁ?ﬁ%c‘f@ﬂ’pa}l‘fr} &jqme. "he
wherein te diditiensifoit diggstioh agadde dilowa s8Nk b breddbf fabeBE visQsitycr ease
the efficacy of the viscosity enhancing agent. This inventfon also s

sui t abl e for cBkaRsH ageptsshemhavei atherwyvise hegnipeopesed. Teexdlancasngertidned above,
Exanpl es of ch fibres would.be od pulp (cellulose) fibres, asbestos
fibres, 25 p(%)l%y%gf‘t qopgp%%yls§?3étgseng$n9%£§gepqq B b¥‘.§lr°’F}ﬁPr§PYl§leélﬁ6t°ﬁlé‘Flo%vant age
ari sing fromhyBRxPE@SRRdth j i rt ' echni S.are
limited to pa?ti ARl b¥1§§ﬁgtr?59-gn Q.E%E?y??élﬁfl%r&' fﬁ?‘%%éeﬁ%g{r‘m‘?gﬁ{eswﬁgyﬁﬁ%‘%ent

i nventi on al kotwcendiogbrlatgeradtivionk amesprefenably ypeidahd quantity of fibre to

specifically mat%th article to.its desired use eg up to around 25% vol .
30 Furthet’, it h nyng e ViSFRX LY ieRbanieg egsshwWih adisResson geeahitbtci ng

agent and di } IR vi i a@cn,a- % j n. i nproved
sgr face fini Eﬁ?&ﬂeai&)ss not VIQ{;L&X@%2§~ é %Pgﬁﬂ?g{fggqﬁgﬁsgﬁlﬁ@&n@f 1 -10
entirely cl eaxtrudnpility] © abilityts flohawrieespplied forpiriredring e ghauitd of VR8Ssity

visible inmprovenent in surface finjish between extruded articles according
to the preseffhansingAgestreanied logaaintyin extaudabilisy. Burther;uhiesparyissosity enhascingr

Lo : ! : _ g o
Mvent 1 on w P kot e duERtNE? skdte pn iRl Byt 1ol ed WAy
li mi ting mxaogihdsse. EPHRMPLEeaber ViISQRRRY ShhdRhR3nRICER BE &duAg ARt st 6r hibR

traterial s and proportions indicated in Table 1, the solid conponents
bl ended i n agrdgiselplessiettensi ch ni xer and then kneaded 1 o together with the

wat er in a Hobart.nm xer. .The past r dL%CGd. was then .extruded into, sheets
50mm wi de and 10 CRIFER ’ﬂg‘f’“‘@n&ngﬁlﬁﬂﬁ@ PHB‘BS&’? PP RSN HRRTRV S nm .
barrel . For ﬁmlualbm? afll Wﬂrﬁéﬁﬁ’ﬁ?ltdf' aﬁeﬁﬂﬁ%lslgh@x%&{?&ionroﬁsgtb %B%Agﬁl@%ﬁe gFre

I hg m-ni mum

carried out vm'th_ different addifion levels ' to ascertaln
required forlegoyiscesityranhnsing sgerftaared/61 the ske afidwsh@heapett g@adds@f vistaditye 2

lists the viscosity enhancjn ent nd_ _
25 € ancuPé agents. %Jhe %dgi%on o% 0%5-0.5 wt. % of a dispersion agent, can result in th

requirement for viscosity enhancing agents falling by ~20% and/or a less potent
viscosity enhancing agent being used w1th equivalent or better extrudability than
compositions with the conventional levels of viscosity enhancingﬁ agent.
As will be clear to persons skilled in the art, and as discussed above, increasing the
30 effectiveness of the viscosity enhancing agent to improve/maintain extrudability wiil

also avoid or reduce common extrusion problems such as segregation, tearing, phase



t 5 dispersion agents trialed with some detail as to their ori gIRCT/AU00/01001
‘chemistry and cost. Table 3 |ists the addition |evels of Wie860& & December 2001
enhanci ng agents and conbi nations of viscosity enhancing ‘agents and

di spersion agents:that have equival ent perfornmance in extrusi onlrm)m;@l ity B
and enabl es conparisons of the effect of the dispersion agent able 1

Mat eri al Det ai | sAmount usedFi br eBl eached -$of t wood Kraft pulp fronll % w of
sol i dsWeyer haeuser . Cenment OPC Type 1 from Blue Gircle SouthernCenent :

Silica bO: Hﬁl&lthlrﬂatwﬁldw bperd wiitled iel4taBniiigh héid pressubdorthéatyer I0Rampplidant al
wei ght 20 Tabl e %/&é Detai | s Cost VEALl Shin-Etsy 90SHV- WF US$8. 00/ kg

Hydr oxyet hias fmchghp rdditiens ef qﬂmequamgtwoilqﬂﬂa%on age% bt sReed AT @inIcn

i W A P a0
- Rot ovi sko) reVid&arPavtrlalfy 4455956 K@reasmg*thequantrtﬁ)ﬂ:#gmde Of tiftadscosityl enhancing

PCT/ AU00/ 01001, Hydr oxypropyl nethyl cellul ose (HPMC) (.75, 000 nPas, 2% sol .
And 3000 n¥gest imibs semen@tye pasiph Hiis RuiEe mmyctvér&wt RIFhIPERNRISHES @BIYEosi ze

ol uti on @i bt W Y, o UGPSR B HIT) o opyi mothyl - cel I ul ose
(HPMC) (20, OOOER&aSles 82hi §ﬁ|grad6ﬁﬂls0891@y efascing Heank m@lﬁ@l@mo‘lﬂkb&lr Qh:@xtt ube)
VEA6 Signma Aldrich- 41,9 Carboxy nmethyl cellulose (CMQ) A . W -

700, 000 Degglbudosgfethons §or examplmalkylgeltnlpserordudyovypirhalkies!luiess IBQ}Y E@ade

Cequi rod w ERCoo B RS PR 0 oAbl HEh. " SHbISALRIY!
DAl US$/ oo n exet{ah ENE WY ErAd Torafid wathith pddrt SnabAiclbddmad beellulose, hydroxyethyl

. 98140. 39VEA31. 75%.. 5%463. 891 49. 92VEA4| nadequat e p rformncel. 2% 1
EXAVPLE 2 selmlossnipwsispryeshy imsthyped pressahyresriemygme il ellgseepdr ?%‘ﬁfayl

proportion I

R oh speed i sl Dot HydyndBnBll] chRREARRR R DR RS ot el 1
a Hobart nitligs, Wdlag ghdsdnd qiidiatuesl guass. tThenvisotity eddnting agsfteatsr 50mm wi de
and | Omm thick usi ng a Handl e | aboratory exi}{ udﬁr W th, 75rmi barrel, For
each type @FPUFioassrRtranhRaAdsdigeaherer sepapieht tothe comentitioys slurpyrdndged
carriedout er

Fequi a1 ekl ety Stim Al e ) BB AR AN DO RPN ¢ ¢
shows the lsleued i thé aut] 8 ¢osmpgoytaanthanihie dispargént ageptaridrestossy aghanhmgragettode of

the new inyention and w t hout WD 0
oroug%ly mixed through the slurry to prov1d9: a$homo geneous mix.

Suitable dispersion agents include sulphonated melamine formaldehyde, sulphonated

naphthalene formaldehyde, amino-sulphonate polymer, modified lignosulfonate materials
20 and acrylic polymers such as copolymer of acrylic acid with acrylic ester, copolymers of
acrylic acid with polycarboxylate ester and cross-linked acrylic polymers.

In a fourth aspect, the present invention provides a method for extruding a
cementitious material, the improvement comprising adding a quantity of dispersion agent
sufficient to increase the efficacy of a viscosity enhancing agent contained in said

25 cementitious matenal.

In a fifth aspect, the present invention provides a method of treating a cementitious
material for extrusion, said method comprising adding to the cementitious material a
viscosity enhancing agent and a dispersion agent in a quantity sufficient to increase the
efficacy of the viscoéity enhancing agent during said extrusion.

30
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"-12 Table 4 1 ~~ ~L~~ 2' ~~~~ PCT/ AUO0O/ 01001 Material Deta |§eiA‘goDé'c t/ H00/p1001
e

S
Fi bre Bl eached softwod Kraft pulp from9% wt. of solids ' ye‘T’ e éegéjr?gerzom
Cement OPC Type 1 fromBlue Crcle Southern Cenent : Silica 60: 11(}: Sfrrgg %{]l}‘
200G mlled quartz Cenent : Silica 60:40 Density Low density cal'cl u
silicate hydrate 10% wt of solids Mdifi-é&r- Water 38% of total weight (41 %
when VEA6 is used). Table 5 Amount requiredAnmount required w thCost of
For mul at i onwi &HQH;SC%E@ al?c%e%li TP drRANG P RS é@ettibBs paste or slurry that
| 77. 68VEA4I nadequat e performancel. 8% 154. 84VEASI nadequat e performance2% .
_VEAGI nadesttingent plesol agicad nrie2ia296 mettwhide miniFssingdhechspducto the EerdfiFEositTwo
conpositionsg, ane containing VEA3 (Mx 1) and the other VEA4/ DAl {MXx 2)
ver e prepaf®@DHBEEBHIthg to the materials and proportions specified in Table
6. VEA3'is a hy | ; ch,
21 the sol i Lo B S s DR e R B dBPecRC
sol i ds yergenhen iddded nemtietcdmppbtner analysks dffdiffevrenieformnlationdy bampleiextnsion | |

’ h f d.. Th aste | d t hen. ded .j nt
Sheet 5 50NN DRI agiFth TR RIS oRE P IS PEBOREL B oA EAERoTt h
75mm barr eénhahah%gg&ﬁ ﬁ@%@éi&ﬁg%nprm%a% ﬁa%tqug{eﬁ%ﬁpﬁé&‘@atﬂe&rtﬁe hog 8

hours and the ot ambi ent conditions for 36 hours. The strips
wer e t hen tstrppessure tarcoafitm ekndabilitye Asstiwilt be eldastogersops sied i the attygxact f or

8 15 hours. The nechani cal properties of.the.two c?maiti ns vverel?]t e§t ed,
“and Graph FUAHEEE 0% HacqsH¥ Griancingagen! IEREETOR A EPINE R T cant
di ff er gpceg, JEG i i D&l e Wi t h
VEA3 aﬁg \/Ekg)f {)&%l :th év1:1/<%1§§jl)al sogglgtls‘%reé\ll’etg‘15 ?ﬁg?ﬂttoﬁgl sanpl gﬂ(r)réa e \t/\;lceiﬁl k?q%@E%AC}/ DA 1
had t he betheextrasiofi ag@pfreni imtwitth tHeecetmeatitiousi@s@willd@ased. 13 Table 6 '~ ~' ~

2. ~~~"t PCT/ AU00/ 01Q01. Materj al Det gi | sAnount. usedFi br eBl eached saftwoo
Kraft pul plti§ B‘?f@%‘ﬁ&q}' clgar %tc}HSémv@iYHg%a%%fs’fg@%&%ﬂT 'eﬁipefr?lfiﬂfl%‘? te
- Gircle SoujherBlRi® hhanchid dg%ﬁt( i%bfa@x%dl. ITRPRG &t tht §ﬁe§%§/ﬁﬁ%@;§&ﬂheWe@r,| i ca

60: 40Densi t yPQ Ext endospheres (hol I ow ceram c spheres M
sol i dsModi bétereed vaiduswascdeitis erthaneidg Ageyits end/dispersid0 gerfts.t Yihile ingoyghcyEA3. As

in Table 2,~2%in M.x 1VEA4As in Table 22%in X 2DA 1 in.T €,20.3 /a
in Mx ! dhgenacypf ?)he_, Ysepsity caflige Rge ey .081%75& IHCEERT P?EW%_%WHSS (MPa)
5 EXAMPLE fhixtuRsHaPPSRIw e @neRiaRATRAt AGCOE dbfitahOsded Ro BRIS bh ¥hsclahe
proportions indicated in Table 7, the solid conponents blended in a high

speed Ei ri symergistér effavti shwbdinitrieadeidtainagdnadill apaleopéretiomt er in a Hobart
. m xer. The pas roduced, was_t hen extruded.into sheets 50 i 0 mMm
Thiok usi ng” ronhe PSS apaRiad 50 Gl WiPEf o Selnt AN e Tl AR A0 0 T
tttu P-ear Qalg\a(@%l e RrrAtifondEAseldll XTHRNA8u68ity enhancihg agbmt~am@idpeffion
01/ 1b048 ~ PCT/ AEIJOO/ 01001 -14barrel. Table 8 describes the viscosit
enhanci2g agehrambriadiiedipedry slidacrither hefore erradter thsl addbionpfwnterie theiBes - of
viscosity segmla c%%llpno%egt%.e I:ilhe 508 yegnh\{a\.”n(t:ilr}g %é‘é’nt%& Hlosgérsforﬁeagent can also be
dispersed in water first and then added to the other solid components. Liquid, solid,
‘solution, emulsion or suspension forms of viscosity enhancing agents and dispersion
agents can be used. _
25 It is also possible to ‘provide the viscosity enhancing agent, dispersion agent and all
other components of the product including cementitious material, density modifiers, fibres

etc dry mixed to gether for subsequent mixing with water to form a paste or slurry.
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di spersi on agent and denonstrates the synergy. Table 7
Mat eri al Det ai | sAnmount UsedFi br eBl eached softwood Kraft pul p from1 7 [6% ?le*

i

Weyer ha.&,ps(ﬁ;lg{ysvw of solidsCement OPC Type | from Blue Gircle Southern
cenental |l ca |'ﬁ) i ca200G ni ||l ed quartz60: 40 cenentail i caDen®FVHEBUPsi ty
calciumsilicate hydrate30% wt of solidsMdifierWater52% of total weight 5
~ Table 8 Type Details Cost VEA 7 Rheolate gl0l from El ementi s US$6. 28/ kg

Al kali swel |l abl e nodified polyacrylate emulsion ( 15 Pa.s, 1 %sol.@1 1 /S

h t i el 1. SKW Mel pent. E |
U6 80/ kg SOrPone ol wier St 458 ek a8 ot S0l SOREbAeRfEe Hintiennlidy e
Amount  r equi selitiGosdmuifioR @i Sudpahiion fovrshdWischiily $itahcilg 3%edMand U%}lmts%n e)

OLD NEW VEA 7 5.5% 4. 5% 233.87 206.63 It will be understood by persons
skilled in tREeHs £ant byusedhe fol | owi ng enbodi ments are shown by way of

| | dqf: h Li cat j,ons/ enbodi 10 devel oped
wEhout depar i ndt P ASHHAREIIPBroi: b N3ESEr SxiacR edet Srverunp pépmt and al
PCT/ AU0O/ G10QtheResRipyshioIns ?ﬂ%& ReRYidg denenititions mhteridP d%ﬁ?&%ﬁigfﬁg .

extrusion agent for use in extruding cenentitious material,

viscosity enltidmsiotgdegeired sogttier dospbsajuent mixdng with veaterta fbint ¥ pasté bi gyt
in increase the ?{in cacy, of the &i?sclciai ty enhancing agent during extrusion
of said cementit FUFEATNER, sygpe ofths solid comparentseg ¢emeptigiopsmategiahlimeisiicai n
the viscosit yeehHan6difg [ rOvi . .3- BY iaht of dr ol i ds
of the cementitious mat resra@?c:{?\tagrt])g d?%fe}ﬁkdl speﬂ;il ?.‘eg‘ﬁg%’g‘e{%? Xlllasn E%%F‘&teqﬂorgg‘gﬁly'

0. 05- 0. 5% by Waeginhy dfendreyadded iddsreabetabemminttite. O didPetiibriboenBmadthédNt as
claimed in claim1 or 2 wherein the dispersion a&gnt is ad?ded in a quantity
sufficient® t JISHRlvAd & theasst plithebvater andsdded to thesehition toths mixt ddixangisi th a ;

reduced 10 d LSGOSI ngi ent. as red to a.
convent i onal g%z%%gg{mt%&‘%g a%}éﬁlﬁpg)giggrl tgllglﬁgge Fﬂn%F%iic-ﬁ&%ﬂg?t mixing ume;shoyld o
di sper si on ag@sférably ldreketn San@uaRe! Thy ré&ufthhtGhRRire {OhERMALD for spy around

extrudabi |'i t¥ of the cenentitious material with a | ower grade or
mol ecul ar wefiypmigutes depengingnipandhaeffertivatesaof derkpaadidg fawility ¢ fmtiéntegardal

dosage. 15 5, An _agent .as clained in claim1l or, 2, erein the dispersion
agent is addSF gﬂ(ﬂeggiﬁéélﬁ?ﬁsfbo‘g%ia&”élﬁg' b—g]e%‘?'@i@‘g%?‘ﬂ@ékﬁflofw inghe 5
quantity Bf ¥keesd apba%ﬁ@nci ng agent substantially equivalent to a
conventional dosage.” 6. An agent as clainmed in any one of the preceding

cl ai ms wher ei n t heawaligostiteffoenhacanergitoge siurryor paste klayl legeowtibewithZge 7. An

agent as claijned .in _any one .of the preceding clainms wherein the viscosity
agent is hydflmdzﬁoRW%{%@l’ |“G&‘o%‘ét?blmﬂd'@wt§ﬁ8é1%¥w00%mk§nhae@ng agey and dispersiop

al kyl cel l ul gs&y 8E s@bdtylerts! Jdﬂl:@ﬁéapo@ﬁermo)&hyf)gsﬁe.tﬁ%g%ﬂance, longer kneading

time may be required to thoroughly mix the viscosity enhancing agent and dispersion
20 agent in the paste.

If desired, the viscosity enhancing agent and dispersion agent may be provided to ¢ i
the cementitious shury or paste via separate components of the FRC mixture. To
explain, it may be appropriate to pre-treat the reinforcing pulp fibre with a dispersion
agent. The cementitious material could be pre-dosed with a viscosity enhancing agent

25  whereby it is combined with a dispersion agent upon mixing with the fibre.

It should also be understood that more than one viscosity enhancing agent and
more than one dispersion agent may be used in the mixture.

The compositions formed in the above mentioned ways may be cured at ambient
temperature and pressure or at higher teinperatures and pressures. Curing methods such

30  as steaming at high temperatures or autoclaving at high temperatures and pressures are

possible. Unlike the prior art, the resultant extruded cementitious material is suitable for



8: An agent as clained in any one of the preceding clains wherei wrr@g 750k
viscosity enhancing agent is selected fromthe group consisting of hydroxy

propyl| AY/160485 cel | ul ose, hydroxy ethyl methyl cell ul oseCT&aI0p/91001
cel lul ose, hydroxy ethyl cellul ose, AMENDED Sbl EEi |PF~JA,i.~ "PCT/ AU00/ Ol
00 i Received 6 Decenber 2001 f~ ~j ~ i -16gcarboxy methyl cellulose, ethyl

cel lul ose and hydroxy butyl nethyl cellul ose, or mixtures thereof. 9. An
agent as clained.in an) or:lﬁ,o,f t he preceding clains wherein the viscosity

enhanci ng age?’n‘fto‘Fl_gves"é} tilvg e Fredigingtion o¥esihe Pripgams whinhl yeeisppthetic
al cohol s, gunﬁ?‘gﬁf‘ﬁ&h‘i‘l9§|f¥%‘ﬂ&fw | ocust bean gum guar gum sodi um

‘al gi nate, swel a nmul'si ofis of acrylic co-polyners, clays or

‘nodified clays, phhyetdyiegiite of sgilg, sich AGrykine thAGS SRR MRS Syredsulsdhl' €S
thereof. 10. An agent as claimed in any one of the precedi ng al s erein

t he di sper si oftragEgs must be eptipisod ferdhe syqeifiaciiospelatioon Aagewell knwitlto abhieve
“agent as cl.ai Lh.an e of the preceding clains wherein the dispersion
agent is smlfh p%%%‘%"ég%ﬁ%qtg 'lﬁémP%rltWélQ%I@m}g@%@%‘BHWPQHC%QW%Q‘P ng

f or mal dehyde. cukidg. An extrudabl e cenentitious fornulation conprising a -
cementitious material, optionally with Iline, silica, density nodifiers,

rei nf orci ng fi br dsompobitietiseformedhusing thesoethpd pf thihmnentingh shgeo aR@rsd effects

di spersion agent _in uantit ufficient to increase the 15 efficacy of

the viscosit 3‘“3%%?31?351 %lé?’itrg‘?fi}f‘“i“ﬁ@l REQPGIHISY GHing: cusing pr afimmyards whers

formul ati on. 1l : ' | in.claim.12. .

conpri si ng 0%&53&%@%%?9@%%@8%’%@%8? Pt\??ﬂgg 12‘1%5’] fm(,gnlﬂ%kh@i'aﬂa VEGRHY and
..05-0. 5%1by emhandihg afenty. YinFadtithks usef ofttisyeedion a5en: kars €9ailidhe frming of a

ementitious fornulatijon_as clainmed in claim12 or 13 wherein dispersion
agent ' is adeEriorsusfaggBmishty sufficient to maintain extrudability with a

dosage. 16, A corti FrABERMEA PR el e dR Tl R SRS wior ei n
di sper si on agebddudisg Red@shsith comPusind driivles, hiticoh@M a h@nPRbgrablof densit%l
extrudability with a | ower grade or |ower 25 nol ecul ar "'wei ght viscosity
enhanci ng ageRedifigng adgitivesd Bxamplesorfisunh pdditivesdusudd e padaE v Biieulitel, T
15 density calcium silicate hydrate, ceramic hollow spheres, fly-ash etc. This invention can
also be used with the addition of air entraining agents to modify density. Densities of
1.2 g/em® or below may be achieved using the present invention. |
In still a further aspect, the present invention provides a method of forming a low
density cementitious article comprising adding a cementitious material, density
20 modifying additive, a viscosity enhancing agent and dispersion agent to water, extruding
¢ the resultant paste and curing the extruded article, wherein the dispersion agent is added
V in a quantity sufficient to increase the efficacy of the viscosity enhancing.agent.
This invention also is suitable for compositions containing a variety of reinforcing
fibres. Examples of such fibres would be wood pulp (cellulose) fibres, asbestos fibres,
25 polymer fibres, glass or metal fibres. This is another advantage arising from the present
invention. The prior art extrusion techniques are limited to particular fibres and
- particular fibre contents. The present invention allows an operator to choose the type
and quantity of fibre to specifically match the article to its desired use eg up to around
25% vol.
30 Further, it has been found that the addition of viscosity enhancing agent and

dispersion agent provides an extruded product with an improved surface finish. It is not
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cementitious formulation as clainmed in claim112 or 13 wherein dbﬁpgggiﬂmq
ageht is added in a quantity sufficient to inprove extrudabilit

quant i t WQeU/AMEcosi ty enhanci ng agent substantially equi VECEHAU0/0t0a1
conventional dosage. 17. A cenentitious fornmulation as clainmed in any one
of clains 12 to 16 wherein the 5 V|sc05|ty1§nhanC|ng agent is a cellul ose
ether. 18. A cenentitious fornulation as cl'di'med in anyone of clains 12 to
17 wherein the viscosity agent is hydroxy al kyl cellul ose, hydroxy al kyl

al kyl cel | ul gaérely glegp ya!nwlweré,lhqwqy% ﬂ@ram ikgat hee faund hear visibler xt ur es

th f I 12
t oerlgovvher ei nﬁ\fpﬁ&g%gén\ltn&ﬂs%’gs ¢ ? nérg:ﬁlhbe Feﬁlg z@é@ﬁ‘? Pe&%‘?‘é"??‘éa?‘? ﬁt?rﬂ“?%é‘?lgriup
consi sting ofmhefﬂfoawmn@awﬂﬁeeﬁﬁwm@emy tsqe%n u*ﬁ)é%xoamcleé th Iﬁ@k?#o e

cel lul ose, nmethyl cellul ose, hydroxy ethyl cellul ose, carboxy Tet f

cel l ul ose, etdoptentsie| 10 oamd dmj'ehydroxy butyl nmethyl cellul ose, or nixtures

thereof. 20. Ac ntitious formulatio clainmed in any one of clainms 12
to 19 wher2in thgﬂ‘i%prﬁeé%&"e??o‘é Hewﬁlga@@%'med V@&’@E@E‘E@ﬁ@mqfeﬂpm Houp

consi sting O(}UHR#II \dyBhhied! cohol's, gums include Wl an gum | ocust bean gum
guar gum sodium dal grnate, swell abI e al kali emul sions of acrylic

co-pol ymers, cl ayBXaMPEilfied clays, polyethylene.glycol and acrylic based
pol ymers or m xtures thereof. 21. A cenentitious fornulation as clainmed in

anyone of clains 4EOF’QOQBOW@F?P#WCQWW%&@%F@FPY@W Arepagtiens lpﬂ@hfaﬁled
LYPe o e S BT e &fid LSRR A id SHINBELOBIAR okl Adnd AP

of clainms 12 I'Spersi on age S

f or mal dehyde togethed Wil ﬂﬁ@@leﬂﬁx@l—lﬁ@éxﬁﬂﬁkd‘ro rDBiE'pdﬂE' )SfBﬂuced‘\Eh§ ﬂh%(tﬁh‘&'eﬁfmto ;
1~~111r19° 9  PCT/ AUOO/ O 1001 Received 6 December 200l ~ ~ ~~.'~ ~~Q- -18 ¢ -

23. The use othegihdOmm midecandi Hlyamghick uag:smléandhe laheratoty exisudsn voth Emm
cenmentitious ,mat aI for th se i ncreasi ng the. efflcac
viscosity enhb:fﬁrff % ﬁ i r‘ﬁj’og&x ?%H“SIHg agont, Teped] eXDeTIBENts B’Fr e ‘iifi“i“ﬁg a
cenmenti tious vk ﬁfffe’i‘ént aHHﬁxohWé?é’%@éﬂﬁ@fﬂ%rﬁlﬁﬁrﬂgm@e geftder ?0 fo¥,
di spersion agent sufficient to increase the effi cacy of a vIscosit y

surface finish and shape retention. Table 2 lists the viscosity enhancing agents and

15 dispersion agents trialed with some detail as to their origin, chemistry and cost. Table 3
lists the addition levels of viscosity enhancing agents and combinations of viscosity

enhancing agents and dispersion agents that have equivalent performance in extrusion

moulding and enables comparisons of the effect of the dispersion agent.

Table 1
Material Details Amount used
Fibre Bleached softwood Kraft pulp from 11% wt of solids
_ Weyerhaeuser.

Cement OPC Type 1 from Blue Circle Southern Cement : Silica 60:40

Silica 200G milled quartz Cement : Silica 60:40

Water 30% of total weight
20 Table 2

Type Details ' Cost

VEAI Shin-Etsu 90SHV-WF - US$8.00/kg

Hydroxyethyl methyl cellulose (HEMC)
(12,000 mPas, 1% solution @ 20° C
Brookfield)
VEA2 Wolff Walsrode Walocel VP-M20677 US$7.41/kg
Hydroxyethyl methyl cellulose (HEMC)
(75,000-85,000 mPas - 2% solution @ 20° C,
Haake Rotovisko)
VEA3 Dow J75 US$8.50/kg



enhanci ng agent contained in said cenentitious material. 25. A {gt §ed aslh
cl ai med \{'Gofli&i én 24 wherein the viscosity enhanci ng ‘agent is provided as
0. 3-5% by wel gﬁ of dry solids of the cenentitious nmateri ICTARPOORY

di spersion agent is provided as 0.0S-.05% by weight of dry solids of
cementitious 10 material. 26. A nmethod as cjpinmed in claim24 or 25 wherein
the di spersion agent is added in a quantity sufficient to maintain
extrudability of the c i,tious, materi Wi t educed dosage of

vi scosity enhancing age G5 yerg%g?‘gh‘yhah’]%r{&gﬁﬂébnal dosage. 27. A

met hod as claimed in cl9PHP4mbgs, 2% solydpd BR0G mBasiil&per si on agent is added
in a 15 quantity suffi cio@ 20%Tdbbelehde tulse)r udabi ity of the cementitious
material w t hVEA%wer gWaide Qarbidev@ailosizk €Ul OMMei ght Vi sUSshispAgnhanci ng
agent as compared to a HedrogpéthghedlluttesgageC)28. A nethod as claired in

claim24 or 25, wherei n(4bbe-6dD6 REF=3i PA BARRH (%QSa@ded in aquantity
a

sufficient to inprove ethorokﬁéﬁQZ' ity for a quantity’of viscosity enhancing
agent 2o subsypnki ally I gl éent to a conventional dosage. 29. A nethod as

[
claimed in claim24 or g“v‘\lzerei n th ii sity_enhancing agent is a

cel lul ose ether. 30. A qrﬂ?%PrQBy]c‘?‘ﬁﬁ‘ﬁngFf ssgéPM@ of clainms 24 to 29
wherein the viscosity A00imPas, dVase) Andk900 mBrs,dPose, hydroxy al kyl al kyl
cel l ul ose, carboxy al kysol-@RPQ.dékbetohdaltithe) 25 cel | ul ose, or m xtures

t her eof . APi 9¥EABEQ SHEXgmarAldrich4w1g933-PCTI AUOO/ O 1001 Recei ved 6 Decenber
2001 -19 31. A nmethod aSarbb®} ARehyl Relfillyse@@ 10 cl aims” 24 to 30 wherein the
viscosity enhanci ng agesy M. §8!-eebgdof rom the group consisting of hydroxy
propyl methyl cellul Os%eé}&g PXNsBE éﬁ;ﬂag hyl cellul ose, nethyl cellul ose,
hydr oxy et hyIDg?I | ul os gnxg :ﬁ yl ¢el l ul ose, ethyl cellul ose and
hydrooy butyl fethyl calt [ GEECHEIS i xtures thereof . 33USE.8&keod as
claimed in any—one of iopated mglamine ioApaldehyde k8MFB)scosity - enhanci ng
agent is selecting fromthe group consisting of polyvinyl alcohols, guns

i ncl ude Wl an gum | ocust bean gum guar gum sodium al gi nate, swell abl e

al kali emul siTamge ®f acrylic co-polyners, clays or nodified clays,

pol yet hyl ene glycol and to acrylic ‘based pol ynmers or m xtures thereof. 33.
; ; pe-—of—claims—24-1.0-32 wherein the dispersian

A nmet hod—as—ctatn >t tié_gqﬁ%go..b “@ré?%‘ww '_i'ﬁeav oy Cosi ot tatis
agent is a suliﬁé 1 dis g wi ost of formulation
J a’lf po.z% DAl

out DA1 USS$/tonne
OLD NEW
VEAl 1.5% 1.2% 158.22 145.38
VEA2 1.5% 1.2% ‘ 151.98 140.39
VEA3  1.75% 1.5% 163.89 149.92
VEA4  Inadequate performance 1.2% - - 132.77
(o
2 EXAMPLE 2
5 A composition was prepared according to the materials and proportions specified

in Table 4. The solid components were blended in a high speed Eirich mixer and
-subsequently mixed with a water/VEA solution in a Hobart mixer. The paste produced
was then extruded into sheets SOrhm wide and 10mm thick using a Handle laboratory
extruder with 75mm barrel. For each type of viscosity enhancing agént, repeat
10  experiments were carried out with différent addition levels to ascertain the mlmmum
required for good extrusion, surface finish and shape retention. Table 6 shows the levels

~of viscosity enhancing agent required using the method of the new invention and

without,



34. A nethod as clainmed in any one of clains 24 to 33 wherein the

di spersion agent is sul phonated nel anine formal dehyde or sul phonat gdft: 3 2@9’-&
napht hal eeeosf@bdgel dehyde. 15 35. A net hod as clained in any one of cla

24 to 34 wherein the viscosity enhancing agent and di sper sToHA é’@@ﬂ’t"ohre
conbined prior to treating the cenentitious material. 36. A nethod as
claimed in any one of claims 24 to 35 whereil -t he viscosity enhanci ng agent
and di spersion agent are conbined insitu with the cenentitious .20 naterial .
37. A nethod of tremhbleg a cenentitious material for extrusion, said nethod
conprising adding to the cenentitious nmaterial a viscosity enhanci ng agent,

and a di sper styamsnt—i—a: quunti%y suf-ficient to increase the efficacy of
the viscosity Miterial’  Detail usi on. A~qE-AmbuftiEsed 1~EAl AU
PCT/ AL0G7ib¥e1001 Réagame@swmm p@p@ord ~—~ 1= ~SGO% wi bolls 7

nmet hod as claimed in cl aVeyesHaeassrpri si ng 0. 3-5% by wei ght of dry solids of
viscosity enhaGemeng ager@P@mﬁpQI%nQBﬂ%@ﬁfcl@%bPﬂEnPf dry soli difgﬁ 2 6040

di sper5| on ageikica 39. A2086hRga a in clarm 37 or

p t : Silica 60:4
di spersi on agq;gnsi add Qb i g@wgl\}c%fh‘? nt to mai _1‘3&?0 @ “;{a 0:40
extrudabi | i ty reduced dosage of “VFLEg¥ 5 enhancilR§e ¥hehiolids

conpared to aégonventl onal dosage. 40. A nmethod as claimed in any one of
clainms 37 to 3% herein di spersion agent is added in a quas¥ éfitosalliwfeigHt ent
to maintain extrudability with a | ower grade or lower nol ef1%hatheWoVIORE is
viscosity enhancing agent as conpared to a conventional dg§§ge. 41. A
nmethod as claimed in any one of clarms 37 T0 240 Werermdispérstof—agent—i s
|0 added in a quantity sufficient to inprove extrudability for the given
quantity of ViTaedssty enhanci ng agent substantially equivalent to a -~
conventional dosage. 42. A nethod as claimed in any one of clains 37 to 41 -
wher ei n s a-cellulose ether. 43. A nethod as
claimed in any on@Yftieapred 37 o M‘W‘F&tr"éﬂwl‘ﬁﬂevlﬂl s €ost ofFagenlation 15
hydroxy al kyl ~ceVitoBsPAlhydr oxy al RA% DAYl cel | ul osESSr@naexy al kyl

cel luloge or alkyl cellulose, or mxtures thereof. 44Qppnethodpgspcl ai med
in any ONEAS clzans 0 rellrg e VI SCOST TV I
sel ect edvEAp;m t hga8 g ydr oxy propyl cel I e,

0 iﬁé&]é&?ﬂnﬁﬁ&n gﬁ cel I ul ose, hydroxy~ et hyl 12&B#ul ose,

hydr oxy ose

20 car bogﬁArgeth ﬁ QX& qulafl%e??, &?‘f?y éﬂl ulose and hydroxy butyl frethyl

cel | ul ose=0r te prEyosgpnces 22%et hod as clained in any o4R6df

cl ai s 3*7E§%m§t$dméﬁel n the viscosity enhancing agent is selecting fromthe
group consisting of polyvinyl alcohols, guns include Wlan gum |ocust bean
gum guar gumo%gxgggénﬁal gi nate, swell abI e al kali AVEI ~~D SHEE' T 1P~AU

PCT/ AUD0%O’ 1 ved 6 Decenber 2001 ~~' ~ ~J ~~~~ , 21 _ enul sions of

| { t hyl d
a0TY11 S GO PO AnoShaXS oL o E RN PO Rl en%ﬁ’ Y A any
one of cl ai mswélrE pfrépaﬁ&i MQfd?hgltottBQ et &R Sl oASEBhs ép%cﬂiealf 0133t & LY Pe is

di spersi on agent.
a high grade HPMC and VEA4 is a cheaper HEC compound. For each, all the solid

- components were blended in a high speed Eirich mixer. The dry solids were then

10 | kneaded together with the water in a Hobart mixer till a homogenous paste was formed.
The paste produced was then extruded into sheets 50mm wide and 10mm thick using a
Handle laboratory extruder with 75mm barrel. Half the samples were pre-cured at
ambient conditions for 8 hours and the other half at amblent conditions for 36 hours.
The strips were then cured in an autoclave under saturated steam pressure at 177° C for 8

15 hours. The meqhanical properties of the two compositions were tested, and Graph 1
shows the results. It can be seen that there is no significant difference in the measured
mechaxﬁcgl properties between samples made with VEA3 and VEA4/DA1. It was also |
observed that the sample made with VEA4/DA1 had the better surface finish of the two.



5 47. A method as clained in any one of claims 37 to 46 wherein {hefED 2004
di spersi on agent is sul phonated nel am ne fornal dehyde or sulphonated

napht hAYQAK160d8 nal dehyde. 48. A method of forming a | ow 86?%’&'%09"’1001 __
cenentitious article conprising adding a cenerititious material ;- density
nodi fyi ng additive, viscosity enhancing aggnt and di spersion agent to

wat er, extruding the resultant paste and curing the extruded article 10
wherein t he di spersion agent is added in a quantity sufficient to increase
the efficacy of tﬁ@b@?écosity enhancing agent. 49. A nethod as clained in

‘claim49 wherein prior to extrusion, linme, silica and/or fibre

£
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rei nforcemeanMabe abdedist o t he cerrentl t1ous materl al . Aﬁﬂ,un%ugea hod as
claimed in CERLI 29 O BRAchl o a0l Taah U £d CUT 831 3 S-15
not greater tﬁan 1.2 gg 33 %erc . , .bf&ﬁ%

a /1~5048 PCIl AU001010 s.clainmed in claim49
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Material Details Amount Used

Fibre Bleached softwood Kraft pulp from Weyerhaeuser 9% wt of solids

Cement OPC Typel from Blue Circle Southern 60:40 cement:silica

Silica 200G milled quartz 60:40 cement:silica

Density Low density calcium silicate hydrate 30% wt of solids

Modifier '

Water 52% of total weight
5 ' Table 8

Type Details , ' Cost

VEA 7  Rheolate 101 from Elementis US$6.28/kg

Alkali swellable modified polyacrylate emulsion
(15 Pass, 1% sol.@ 1 1/S (shear rate) and PH=7.0, 25 deg. C

Brookfield)
DAl SKW Melment-F15 US$2.80/kg
Sulfonated Melamine Formaldhyde (SMF)
Table 9
Amount required Amount required Cost of Formulation
without DAl with 0.3% DALl (US$/tonne) .
OLD NEW -
VEA7 5.5% 4.5% 233.87 206.63

[t will be understood by persons skilled in the art that the following embodiments
are shown by way of example only and that other applications/embodiments may be

10 developed without departing from the spirit or scope of the present invention.
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1109 (3 ) i.Gl 1&?@2&(& ak claie@in( aifFL Wherein the viscosity enhancing agent is provided

as 0.3-5% by weight of dry solids of the cementitious material and the disi)ersion agent

is provided as 0.05-0.5% by weight of dry solids of cementitious material.
3. An agent as claimed in claim 1 or 2 wherein the dispersion agent is added in a
quantity sufficient to maintain extrudability of the cementitious material with a reduced

10 dosage of viscosity enhancing agent as compared to a conventional dosage.

4.  Anagent as claimed in claim 1 or 2, wherein the dispersion agent is added in a
quantity sufficient to maintain extrudability of the cementitious material with a lower
| grade or lower molecular weight viscosity enhancing agent as compared to a

conventional dosage.

15 5. Anagent as claimed in claim 1 or 2, wherein the dispersion agent is added ina
quantity sufficient to improve extrudability for a quantity of viscosity enhancing agent

| substantiall.y equivalent to a conventional dosage.

6.  Anagent as claimed in any one of the preceding claims wherein the viséosity

enhancing agent is a cellulose ether.

20 7. An agent as claimed in any one of the preceding claims wherein the viscosity agent
ivs hydrqu alkyl cellulose, hydroxy alkyl alkyl cellulose, carboxy alkyl cellulose or alkyl
cellulose, or mixtures thereof. |
8. An agent as claimed in any one of the preceding claims wherein the viscosity
eﬁhancing agenf is selected from the group consisting of hydroxy propyl methyl

25 cellulose, hydroxy ethyl methyl cellulose, methyl cellulose, hydroxy ethyl cellulose,
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acrylic based polymers or mixtures thereof.
10. An agent as claimed in any one of the preceding claims wherein the dispersion.
agent is a sulphonated type dispersion agent.

10 11. Anagent as claimed in any one of the preceding claims wherein the dispersion
agent is sulphonated melamine formaldehyde or sulphonated naphthalene formaldehyde.
12.  An extrudable cementitious formulation comprising a cementitious material,
optionally with lime, silica, density modifiers, reinforcing fibres and water, and a
viscosity enhancing agent and a dispersion agent in a quantity sufficient to increase the

15 efficacy of the viscosity enhancing agent during extrusion of said cementitious
formulation.

' 13. A cementitious formulation as claimed in claim 12 comprising 0.3-5% by weight
of dry solids of viscosity enhancing agent and 0.05-0.5% by weight of dry solids of
dispersion agent.

20 14. A cementitious formulation as claimed in claim 12 or 13 wherein dispersion agent
is added in a quantity sufficient to maintain extrudability with a reduced dosage of
viscosity enhancing agent as compared to a conventional dosage.

15. A cementitious formulation as claimed in claim 12 or 13 wherein dispersion agent
is added in a quantity sufficient to maintain extrudability with a lower grade or lower

25 molecular weight viscosity enhancing agent as compared to a conventional dosage.
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10 = viscosity enhancing agent is selected from the group consisting of hydroxy propyl
methyl cellulose, hydroxy ethyl methyl cellulose, methyl cellulose, hydroxy ethyl
cellulose, carboxy methyl cellulose, ethyl cellulose and hydroxy butyl methyl cellulose,

‘or mixtures tﬁereof. | |
20 A cemeﬁtitious formulation as claimed in any one of claims 12 to 19 wherein the

15 viscosity enhancing agent is selecting from the group coﬁsisting of polyvinyl algohols,
gums include Welan gum, locust bean gum guar gum, sodium alginate, swellable alkali
emulsions of acrylic co-polymers, clays or modified clays, polyethylene glycol and
>acry1ic based polymers ér mixtures thereof. | -

21. A cementitiousformul_atioﬁ as claimed in any one of claims 12 to 20 wheréin the

20 dispersion agent is a sulphoﬁated type dispersion agent. |
22. A cementitious formulation as claimed in any one of claims 12 to 21 wherein the

dispersion agent is sulphonated melamine formaldehyde or sulphonated naphthalene

formaldehyde.
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25. A method as claimed in claim 24 wherein the viscosity enhancing agent is
provided as 0.3-5% by weight of dry solids of the cementitious material and the
dispersion agent is provided as 0.05-.05% by weight of dry solids of cementitious
10 material.
26. A method as claimed in claim 24 or 25 wherein the dispersion agent is added in a
quantity sufficient to maintain extrudability of the cementitious material with a reduced
dosage of viscosity enhancing agent as compared to a conventional dosage.
27. A method as claimed in claim 24 or 25, wherein the dispersion agent is added in a
15 quantity sufficient to maintain extrudability of the cementitious material with a lower
grade or lower molecular weight viscosity enhancing agent as compared to a
conventional dosage.
28. A method as claimed in claim 24 or 25, wherein the dispersion agent is added in a
quantity sufficient to improve extrudability for a quantity of viscosity enhancing agent
20 substantially equivalent to a conventional dosage.
29. A method as claimed in claim 24 or 25 wherein the viscosity enhancing agent is a
cellulose ether.
30. A method as claimed in any one of claims 24 to 29 wherein the viscosity agent is

hydroxy alkyl cellulose, hydroxy alkyl alkyl cellulose, carboxy alkyl cellulose or alkyl

25 cellulose, or mixtures thereof.
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10  acrylic based polymers or mixtures thereof.

33. A method as claimed in any one of claims 24 to 32 wherein the dispersion agent is
a sulphonated type dispersion agent.

34. A method as claimed in any one of claims 24 to 33 wherein the dispersion agent is
sulphonated melamine formaldehyde or sulphonate_d naphthalene formaldehyde.

15 35. A method as claimed in any one of claims 24 to 34 whgrein the viscosity
enhancing agent and dispersion agent are combined prior to treating the cementitious
material.

36. A method as claimed in anyv one of claims 24 to 35 wherein the viscosity
enhancing agent and dispersion agent are combined insitu with the cementitious

20 material.

37. A method of treating a cementitious material for extrusion, said .method
comprising adding to the cementitious xhziterial a viscosity enhancing agent, and a

dispersion agent in a quantity sufficient to increase the efficacy of the viscosity

enhancing agent during said extrusion.
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5 enhancing agent as compared to a conventional dosage.
40. A method as claimed in any one of claims 37 to 39 wherein dispersion agent is
added in a quantity sufficient to maintain extrudability with a lower grade or lower
molecular weight viscosity enhancing agent as compared to a conventional dosage.
41. A method as claimed in any one of claims 37 to 40 wherein dispersion agent is
10 added in a quantity sufficient to improve extrudability for the given quantity of viscosity
enhancing agent substantially equivalent to a conventional dosage.
42. A method as claimed in any one of claims 37 to 41 wherein the viscosity
enhancing agent is a cellulose ether.
43. A method as claimed in any one of claims 37 to 42 wherein the viscosity agent is
15 hydroxy alkyl cellulose, hydroxy alkyl alkyl cellulose, carboxy alkyl cellulose or alkyl
cellulose, or mixtures thereof,
44. A method as claimed in any one of claims 37 to 43 wherein the viscosity
enhancing agent is selected from the group consistiﬁg of hydroxy propyl methyl
cellulose, hydroxy ethyl methyl cellulose, methyl cellulose, hydroxy ethyl cellulose,
20 carboxy methyl cellulose, ethyl cellulose and hydroxy butyl methyl cellulose, or
mixtures thereof.
45. A method as claimed in any one of claims 37 to 44 wherein the viscosity
enhancing agent is selecting from the group consisting of polyviny! alcohols, gums

include Welan gum, locust bean gum guar gum, sodium alginate, swellable alkali
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46. A method as claimed in any one of claims 37 to 45 wherein the dispersion agent is
a sulphonated type dispersion agent.

5 47. A method as claimed in any:one of claims 37 to 46..‘v'vherein the dispersion agent is
sulphonated melamine formaldehyde or sulphonated naphthalene formaldehyde.
48. A method of forming a low density cementitious article comprising adding a
cementitious material, density modifying additive, viscosity enhancing agent and
dispersion agent to water, extruding the resultant paste and curing the extruded article

10 wherein the dispersion agent is added in a quantity sufficient to increase the efficacy of

the viscosity enhancing agent.
_49. A method as claimed in claim 49 wherein prior to extrusion, lime, silica and/or
fibre reinforcement may be added to the cementitious material.

50. A method as claimed in claim 49 or 50 wherein the density of the cured article is

15 not greater than 1.2 grams per cm’.
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