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has good flow characteristics. The cementitious formulation often contains elements that

are present almost entirely as process aids, increasing the flow properues, the shape

retention properties or enhancing the surface finish. A common type of these additives

can be broadly classified as viscosity enhancing agents (VEA) or ‘binders’. A principal
20 function of these is to increase the viscosity of the liquid phase, and to counter problems

such as segregation of the liquid and solid phases (*water retention’), lack of shape

retention, non uniform dispersion of the solid components etc.

For materials such as clays extruded in the brick and tile industry, the inherent
~ good flow properties of the clay mean that the use of such VEA’s may be minimised,
25 apd therefore.cheap; .HoWeVer_ when the soIids éuspensipns that require formiﬁg are not - '
| plastic (éﬁch as cementitious ﬂurries or pastes), and ipherenﬂy resistapt to ﬂdw, the |

additives are often expensive high molecular weight organic polymers. Further, the

demand for viscosity enhancing agents can be increased by the presence of reinforcing

fibres, especially if these are hard to disperse or do not have good water retention

30 characteristics.
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vi scosity enhanci ng agents, however, as is well-known in the art, the use

of asbestos fibres is outlawed in many countries and is undesirable even in
those 5 countries where its use is legal. ‘Accordingly, previous efforts in
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t he suspended er oW ng t sol1d suspension to flow
under def or mat iloa heatilppditectidrase separ ati on and segregation. The

ef fectiveness of sych a yiscpsity enhancin nt is ' .
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pulp fibres remain the primary fibre of choice for reinforcing cement composites for

building materials, where they show excellent performance with regard to mechanical
20 strength, toughness and durability at a low cost. However, extrudable cement
compositions contzining wood pulp fibres have very stringent requirements for rheology
modification and require expensive high molecular weight organic polymers as viscosity
enhancing agents.
Tt is believed that the viscosity enhancing agent performs two functions. Firstly, it
25 acts as a high solid suspension 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 flow under deformation without phase separation and segregation.
The effectiveness of such a viscosity enhancing agent is believed tobe a
combination of three actions, namely:
30 adsorption of water by long-chain polymer molecules, increasing viscosity of the

mixed water,



m xed water, WO 01/16048 PCT/ AUOO/ 01001 -3 association of adjacent polyner
chains, further blocking the notion of water, and intertw-:ning and
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In addition to the cost aspect, highly effective viscosity enhancing agents like

hydroxypropyl methylcellulose (HPMC) and hydroxyethyl methylcellulose (HEMC)

20 experience a phenomenon known as high temperature gelation. That is, the viscosity of
the agent undergoes a sharp increase when the temperature exceeds a specific limiting
temperature, known as the gel temperature. The gel temperature of these viscosity
enhancing agents varies with the exact chemistry (i.e. degree of substitution etc.).
Though this phenomenon can be useful in some applications, it is limiting in others. For

25 example, cooling jackets are sometimes required to counter the temperature rise in the
extruder barrel during long periods of fast running, to keep the extrudate below the gel
temperature of the viscosity enhancing agent being used. As a result, in some instances
viscosity enhancing 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.




30 undergo thermal gelation (like hydroxyethyl cellulose (HEC)) would be a
great advantage in certain applications. 1 WO 01/16048 PCT/ AU0O0101001 -4
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di sadvantages of the prior art or provide a conmercial alternative
thereto. DI SCLOSURE OF THE INVENTION In a first aspect, the present
invention provides an agent for treating an extrudable 5 cenentitious
material, conpri si ' . t ancing .agent  and di rsion nt in
a quantity suffi cilg’%tp %S%At?%%lﬁté%%sga{]sﬁ%m@?‘f(?%t%g@e?ﬁ s%ee& % %@VW%%@ Ting
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iii) Inproving extThedphlidanthas fomhd tHaebyadditionwda khitapleafispeisinagént thestionsi ng
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requires ot her %i%BeVis¢oRiy & qerat Am be rcisasedn Thntrlierence i ingiessing e wor ds
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the sense R0 wgent'suffidientiiopyovideenepdthred repulied to". I n ‘a second aspect, the
present invention .provi QE? R dab RS 1.0 conprising a
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provides for the UsRaRingAgéntManiDéRverlofAIB WwbQBr 2ageNts in the extrusion of
a cenentitious material for the purposes of increasing the efficacy of a

vi scosity eWhanci ri¥) ageApigying ex ilify, for the same quantity of viscosity enhancing
agent as compared to the conventional dosage.

Unless the context clearly requires otherwise, throughout the description and the
claims, the words ‘comprise’, ‘comprising’, and the like are to be construed in an
inclusive sense as opposed to an exclusive or exhaustive sense; that is to say, in the sense

20 of “including, but not limited to”.

In a second aspect, the present invention provides a cementitious formulation
comprising a cementitious material, optionally with lime, silica, density modifiers,
reinforcing fibres in water, and a viscosity enhancing agent and a dispersion agent in a
quantity sufficient to increase the efficacy of the viscosity enhancing agent.

25 In a third aspect, the present invention provides for the use of one or more
dispersion agents in the extrusion of a cementitious material for the purposes of
increasing the efficacy of a viscosity enhancing agent used therein.

Dispersion agents, also known as plasticisers or super plasticisers, have long been
used in the concrete industry to improve paste workability or to increase fluidity. The

30 attraction forces existing amongst the cement particles that cause agglomeration are

neutralised by adsorption of anionic polymers. The dispersion of these cement particles
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of cost by al leswadabilith)ée ability of flow under applied force, or reducing the quantity of viscosity

enhancing agent required to maintain extrudability. Further, cheaper viscosity enhancing
agents can be used such as lower grade hydroxypropylmethyl cellulose or hydroxyethyl

20 cellulose. These cheaper viscosity enhancing agents can be around half the cost of high
grade cellulose ethers.

The current invention enables the forming of compositions with improved
mouldability and workability or alternatively the reduction of cost by allowing the use of
less viscosity enhancing agents and/or the use of lower (cheaper) grades of viscosity

25 enhancing agents. The addition of 0.05-0.5 wt. % of a dispersion agent, can result in the
requirement for viscosity enhancing agents falling by ~20% and/or a less potent
viscosity enhancing agent being used with equivalent or better extrudability than
compositions with the conventional levels of viscosity enhancing 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 will

also avoid or reduce common extrusion problems such as segregation, tearing, phase
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provide a enhancing agent and/or dispersion agent can be added together or separately to the

20 cementitious slurry or indeed included in the dry formulation prior to slurry preparation.
As will be clear to persons skilled in the art, it is important that the dispersion agent and
viscosity enhancing agent are thoroughly mixed through the shurry to provide a
homogeneous mix.

Suitable dispersion agents include sulphonated melamine formaldehyde,

25 sulphonated naphthalene formaldehyde, amino-sulphonate polymer, modified
lignosulfonate materials 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 of producing an agent

30 for treating an extrudable cementitious material comprising combining a viscosity
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wi t h pol ycarboxyl ate ester and cross-1ink acrylic polynmers. In a fourth
aspect, the present invention provides a nethod of producing an agent 30
for treating an _extrudabl e cenentitious material conprising conbining a

vi scosity Thi sSEERRRIRE 385ut aithos, disperiion-aggntyin 4 gyantity spdficiqnt o ingrease thejefficapy | | WD
01/16048 PCT/ AbR4 Gty enhén i ng agent with a dispersion agent in a
quantity sufficient to 1ncrease the efficacy of the viscosity enhancing
agent. In a fifth Ingddhtaspachthemressrtrinventioreprovides auneshodiedreatingst deasintitious

treating a ce L1l Jial Jfar extrusion, .said nethod conprising
adding to therr%g{ ﬁ%%\ltfgfeﬁ‘gﬁ%%g?’?egogacoép%sll%%ao‘@}ntg&o @'ﬁ SHAING SRRl 2nd a

di spersi on agevikcosity enhehkdig agent ahd b idispérsioh aget inGjua@iB e siufficient@d fcraghof the
Vi scosity enha%gi ngto? ent. The invention further provides in a nethod for

extruding a cefEf% é"sﬁ‘éﬁ“(XPP]%n,c‘Pg_éanF-rrpr overment conprising adding a
quantity of i SperfieGhvesifufinéphdvides 6 médod RF ERAMRe o dibeflidut Akrigl 2

vi scosity enhancing agent contained in said cenentitious naterial. 10 As

di scussed abovan improvementpomptising addingn quantity of digrezsiorcagents sufficignt tp insteaseor
slurry that sgri 1P i i ' [ q.0EL |l e.mnimsing the
cost due to th{}elg Sggg‘%fda\r}?sg{):%‘gie@" gnggéeglli #%mg%egﬁgggld Nth egﬁ St e term ne
suitablc quantiti ess difcussed alavefiyisémpatant whenzgaodingancemeattii@erpasto br dgent , or

i ndeed conduct  conparatjve analysis of different, forrmulatjons, a 15 sinple
ext 1 usi on 1t oot R IRER DRt BHAAE D HSGREHE S BESoRaLt B e Raby i deq

i ncl udi ng the Wiswspsédninc@ip@Bms.Nng agent and di spersion agent. The treated

paste is then applied to a test die at a test pressure to confirm
extrudability. As Ipordgr todefszming syitablcquantitiesofydscesity| enbancing agensard t | exact

guantities of yi ' ema%g ' b OF ] depend
on a nunber ofm%%gs?%}r I|lt’ncl u iirllg&tdﬁg%tg{‘/ige ofquégﬁ%&u@gﬁ?ﬁ?ﬁmﬂa#ﬁ 8ht of

15 simple extrusion test may be conducted whereby a cementitious paste is provided

2D

—

including the viscosity enhancing agent and dispersion agent. The treated paste is then
applied to a test die at a test pressure to confirm extrudability. As it will be clear to
persons skilled in the art, exact quantities of viscosity enhancing agent and dispersion
agent will depend on a number of factors including the type of agent used, the content of

20 the cementitious paste and indeed the extrusion equipment in which the cementitious
paste will be used.
It is not entirely clear at this stage why the synergistic effect between the dispersion
agent and viscosity enhancing agent is obtained. The effect of the synergy does differ,
however, between various viscosity enhancing agents and dispersion agents. While in

25 some cases the efficacy of the viscosity enhancing agent has only been increased
marginally, all mixtures have shown some synergistic effect and the applicant sees no
basis on which the synergistic effect should not be maintained in a full scale operation.

The viscosity enhancing agent and dispersion agent can be added simultaneously

or separately to the cementitious material. The viscosity enhancing agent and dispersion

30 agent can be added as dry solids, either before or after the addition of water to the other
solid components. The viscosity enhancing agent and dispersion agent can also be

This Sheet Has Been Replaced




20 the cenentitious paste and indeed the extrusion equi pmrent in which the
cenentitious . paste will be used. It is not entirely clear at this stage
why t he wyortegassti ¢ ef fect between the dispersion ageP@T/AVWW/O0ECOSity
enhanci ng agent is obtained. The effect of the synergy does differ,
however, between various viscosity enhang ng agents and di spersion agents.
While in 25 sone cases the efficacy of the viscosity enhanci ng agent has

only been increased. r gt nal | al. L xt ur.es ve sho Qne, sypmergistic
effect and tH S@Fﬁ&%‘gﬁf‘g@éteaé’d%nag%%&gﬁgr? i f‘gﬁ Che o%e;ﬁ%‘erié us'?’i%hcgffect
shoul d not besdiRion} éinil§ioh brisugpehsibh formabeviapsityadnhating Bgenty iagd dispdrsioenhanci ng
agent and di spersion agent can be added sinultaneously or separately to
the cementitiEgBSEaRREYSEL  The vi scosi ty enhanci ng agent and di spersion 30
agent can be addegliafoHoksitiOld fsvideint DREosRE Etiakcifs agehi, Blspdriien agidt dridam of
water to the other solid conponents. The viscosity enhanci ng agent and

di sper si on sagether wemposdntsofithe pradictinending cerpentitousmaterial,depsity madifiers, 111111

LI T T WD 01116048 A 001  -8.di i j kst and
Lhen added t oTPRSGENERRES [Eb LR Rt nirfs PR WAE 1o STl b iy

ermul si on or suspeARdrARivERT BnedT the sblid Soriponenti e eEniegtit@s Materal) tind] she; si on
agents can be used. It is also possible to provide the viscosjt nhanci ng
agent, di sper 90siy mgdifiersirgnay he dry mixedayithdheyisaosiy clqg(@ebtrth@ﬁgﬁﬂy.

i ncl udi ng Ce”%%érﬁﬁa?‘iﬁen%taﬁ&éd@h predf& e HixhREl | THeRispersiohiaBér taftifen®ey M xed
t oget her for subsequent mxing wth water to forma gas e or slurry.

Al t er nat i visl ydissodved inthetrest ofthe eter andadded o shesglugie ¢ mbp Mixiegisrial , tinme,
silica, densit difier. t C ] ' - VA [

cnhanci ng. ageRtoerB Ly vy Senytl s s ] i it 3Lk

m xture. The giefpsblphetrxegens mimiest Tha rdsaitandmikines il thanckneadet] er sapsfound t he
wat er and added t¢ the solution o fhe m Xx. I ng,.1 s. general.ly nq
required for H?H‘F‘B\‘Fﬁéirepet”ﬁ’gﬁ’ﬁ “P?’?/‘é‘e FrVERSSS "fyﬂ%"‘e%ﬂg ﬁf'gﬁ’ngn%f‘ﬁég?ﬁoul d
pref erably nojongXaefthglinddishitfiE®Be avbiRd ! hdhnhtaidl idthed shitabl forlubei threaded for
say around five m nutes dependi ng upon the effectiveness of the kneadi ng

facility. 15 exftusionagparefus.| ong kneadi ng ti mes shoul d be avoi ded. The

material is then | t . | ' a an

alternative form ﬁ‘?“ Caztgﬁlléig?‘ltel(’.}? %‘Er?%@%ﬁ%%é‘ﬁgﬁﬂeﬁﬁggp lg)eB%?’gd\%?mﬂl‘w& th the
desired consistency, with suitable quantities of viscosity enhancing agent and dispersion

—+

agent be subsequently added as powder, to the paste. In this instance, 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
the cementitious slurry 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 temperatures 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



desired consistency, with suitable quantities of viscosity enhancing agent
and di spersion agent be subsequently added as powder, to the paste. In
t hi s i nStyadg@eodgonger kneading time may be required tecriaoomegnl y m x the
vi scosity enhanci ng agent and di spersion 20 agent in the paste. If desired,
the viscosity enhanci ng agent and dlspersbon agent may be provided to the
cementitious slurry or paste via separate’conponents of the FRC mi xture. To

explain, it may be approprlate to pre-treat the reinforci ng pulp fibre with
a di spersi on aitpstave curimg. Jbisdta furthedistingion,oven the priprartadichyge sgdiisticwi th a

vi scosity enh BEERor2ratoMaGingbyY it is conbined with a dispersion agent
upon m xing Wt '?ﬂ(sa fi% e Iot sﬁgul d al so be understood that nore than one
vi scosi ty enhanci e mmgmfcmsnmaﬂpmwedm&mpvﬂmsswﬂe used
in the mxture. The co th bov onedwasmay be
cured at anbi € e“‘?"éﬁ‘bnfg pre s‘?ﬁb‘éfogrngl? ‘E lswepkm’era u")rﬁéegeand
pressures. §urd ﬁ@uﬁ%ﬂ@mﬁuﬂ{pm&{t tmoﬁmammtxﬁbusmr@lﬁcﬂsdmat gy or

aut ocl avi ng at h| gh tenperatures and pressures are possible. Unlike the
prior art, theéVWiB&ultant extruded cenentitious material is suitable for WO
01116048 PCT/ AUD O/C,Q&#Qétlons%ﬂéh‘ﬁ%@ﬂﬁ rediddE thisibéntion sifow M ddverke Skt ncti on
over the prior art I ch use synthetic fibres unsuitable for autoclaving.
The exact regumrmsomhysmjormmn@slm@mdmngmsgwﬁméﬁwe@s pressures

and cure tines _nus 0 S wel |
known, to achi®Vk areé»to s}gf | %&?ﬁ&l&%n%{hﬂ?@%%é‘%agﬁﬁﬁ %llc?ﬁgwf ﬁgn} '
cenmentitious mhﬁdmm‘gsxgdnylmgawﬂfeushmfdinyersiomagen@apﬁbmmsaldﬂmfmningmd usi ng
the nethod of this in |on show no adverse effects in ternms of physical
or mechani cal SHP‘Hb’éF‘Ei[ Pj‘ﬁl?l ng curing or afterwards when conpared to

speci mens nade Wi tife 6REYRA McHbAland GedAER UGt Bieialkg phitighlady adeble fgcosity | o
enhanci ng agents. In fact the use of dispersion %gnts appears to aid the

formng of a reedueingdew densityempasie yficlesyhat ¢Aniain HRIgh PIPRPINGR OLIFaSY eat ment
agent are a s, aafidehites E%%?l%?bfsu&?&dﬂ%?@&% BOphelt, fpRblY, RQMPOSI ! ©

articles, that proportion of ensMé(1 I ng addi tives.
Exanpl es of15suiehsm{cbdlciwn/shcatﬂwldmt@eerpmmhdlew spheresi #ﬁhteéc veptiomeean t.y

cal ci um il i cae AYALALS: mg ST or ' dhitniP IS to ndobity B Sensibil ¢

i nvention can
12 g/cm 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
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 typc
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




al so be used with the addition of air entraining agents to nodify density.
Densities of ( 1.2 g/cnB or bel ow may be achi eved using the present

I nventi ogooldsesd i |11 a further aspect, the present i nverCT/AU0MMII des a

met hod of formng a low density cenentitious arti-cle conprising adding a
cementitious material, density 20 nndifxiag additive, a viscosity enhancing
‘agent and di spersion agent to water, ext rlu ing the resultant paste and
curing the extruded artjcle, wherein the digpersio gent js.added in a
quantity suffF‘&F%‘ﬁPl%whm@ﬁé‘&%s’thﬁgeﬁ’fm%@é’?}gwﬁﬁfﬁ“‘a CHEIXNF enhanci ng
agent. This i pyeoid.Rnt Al sifadeTinfHibARER etRide RABIRS Adcoiai t6 BRIpNsBNT &
variety of rernforcin fibres. Exanples of such fibres would be wood pulp
(cel | ul ose) f inyension and Bhose ofish¢ prigray, Thizds eyen yrmefor pitisles with bighsrfibre et al
fibres. This i.s. anothes v age arising fromthe present invention. The
prior art ext Wf%?ngnleggé%%?ag%' are limted to particular fibres and
particul ar §ibre Tlapresehtsinvehkion pilbmenbe dasoribet iwdth refietenwsto e follewiag oon+ o
choose the type. . and quantity of fibre to specifically match the article to
its desired ug@l@@eﬁﬁmf’lﬁszaround 25% vol . 30 Further, it has been found
that the additionggi\mpigcpsity enhancing agent and di spersion agent

provi des an extruded product with an inproved surface finish. It is not WO
01/ 16048 PCT/ AUOOA@!!@@QSiﬁODlWHWIayCOgEE&W thppaterials andpropostionsdndicated  t he
appl i cant has.foun eak: V] Si | (! 4l hetueen
extruded arti &l ?aés{)leg%:’?cl)er %lilﬁéb@g&{eﬁ‘g b%gggsdg}r(\tg mﬁeiﬁtﬁfﬁﬁﬁ‘gﬁ %ﬁg}é%h‘éf [ he
prior art. 1Thitegether witke thetwatse irf ®Hobart mixkr sThaipasic piodimed was ther extowied 10 s i e

15% and above., 5 The present .jnventjon wll now be described.w.th reference
to the foll ows\‘F@tsrﬁﬂ’-“E?"’? 'af‘%‘llu F%’ég.aéwﬁ-’\vf\{?rimﬂ%‘ %gﬂﬁw&%s
prepared accomgidld FbPeath 8pa8t FbdosinberhRktin} 4peR] fepdt expetiftehtawest catriedbabl e 1,
the solid conmponents blended in a high speed Eirich m xer and then kneaded

1 o toget her wiithifferentaddipn lewclatoqsesaain the saimumsequysd foF SpRGEHEEmas t hen
extruded '“tosglga%@traf)sﬁm;% 1cA06h, R0 3 RirCthe Yibddly BntaRAAY Szeh@lpg at ory
mr barrel. Fo

extruder with r each type of viscosity enhancing agent,
repeat expesi dispersionagenttrinied sithcorme detail &5 td itfeiremrigin chetistryi aod cpsty Ehlde Bo

expas | it il eithoone deai s e 0120 oy e So
hape. ret ent i 4 bendtkos el B veRts Plnde 4 Al vt ioroidnd "

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

VEAIl 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



15 dispersion agents trialed with sone detail as to their origin, chemstry
and cost. Table 3 Ilists the addition |evels of viscosity enhancing agents
and conbiV@IVIR® of vi scosi ty enhancing agents and di RSGYA0BRIent s t hat
have equi val ent performance in extrusion noulding and enabl es conpari sons
of the effect of the dispersion agent. Tabje 1 Material Details Anmpbunt used
Fi bre Bl eached softwod Kraft pulp from 11% w of solids . Wyerhaeuser.
Cenment OPC Type 1 from x,g,‘;lﬁ,g Rieth Héehﬁllbgéd:@ : Silica 60:40 Silica
200G nmi |l ed quartz Cene 8 %of total weight 20

Table 2 Type Details Cogf 1U Jhdg US$8. 00/ kg Hydr oxyet hyl

nmet hyl cel | ul HEI\/C) on @20 okfiel d) VEA2
Vol ff Wl srodce)‘? ocel p (%gdﬁgydroxyet %ﬁ%g@&ﬁ cel | ul ose
(HEM) (75, 000- 85, 000 ‘g) iy B3, faake Rotov sko) VEA3 Dow
J75 US$8.50/ kg WO 01/1 0 Oi g4on dr oxypropyl nethyl
cel lul ose (HP (75, 0 , 2% sol. And 3000 nPas, 1% sol.@ 20C.
Ubbel ohde t ubeYEAEA4 UNPBKI®r bi de Cel | osi ze %OOM-I US$6. 50/ kg
Hydr oxyet hyl cel | ul ose yrropgbuwetbplosivpse{HPMZ)sol uti on @25 C,
Brookfi el d) YEAS Dow J 0,000 mPas, 2% sol. And 900 mPas, 1%
sol.@ 20°C, Ubbelohde tube)
VEAG6 Sigma Aldrich- 41,933-8
Carboxy methy] cellulose (CMC)
Av Mol. Wt - 700,000
Degree of substitution = 0.9
DAl SKW Melment F15 US$2.80/kg

Sulfonated melamine formaldehyde (SMF)

Table 3
Amount required Amount required with  Cost of formulation
without DA1 0.2% DAl 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
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 50mm wide and 10mm thick using a Handle laboratory
extruder with 75Smm barrel. For each type of viscosity enhancing agent, repeat

10 experiments were carried out with different addition levels to ascertain the minimum
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.



Hydr oxypropyl nethyl cellul ose (HPMC) (20,000 nPas, 2% sol. And 900 nPas,
1% sol.@20C, Ubbel ohde tube) VEA6 Signma Al drich- 41 933-8 Carboxy net hyI
cel | ul oswoDM#s Av Mol . W - 700,000 Degree of subst | (RGATASIQOBI0BE 9 DAT SKW
Mel ment F15 US$2.80/ kg Sul fonated nel am ne fornal dehyde (SMF) Table 3
Anmount required Anmount required with Costypf fornulation wthout DAl 0.2%
DAl US$/tonne OLD NEW VEAl 1.5% 1.2% 158.22 145.38 VEA2 1.5% 1.2% 151. 98
140. 39 VEA3 1. 75%?”351 R% 163.89 149.92 VEA4 I|nadequate performance 1.2% -
132. 77 EXAMPLE 2 corrp05|t|on was pr epar ed accor d| ng to the materials
and proporti = e eprded i n
a high speed ;ﬁwmi,_“,,,_,,,,,,,,___,,,,,,,,777,,7,““*,,77_'V,,,ﬂ,uwfﬁw_, ution
in a Hobart mibikre. The@%@‘@fﬂ%é&aﬁﬁﬂﬂﬁpﬁ’en ext r ud®¥ whobsdidset s 50nm
wi de and 10nm t hi ck usiWeyehasusesl e | aboratory extruder with 75mm barrel .
For each type @dment scosOP§ TephbfromBjuaGarle Sovthgraat 10 depwnt rfihtastOrddy e
carried out wiSikadi f f er2006 roidldd guastz | evel s t o ascert ai rCetdeet 18ilicanadd0
required for goaditext r usovodenssyicdlciom silicate hipdrated shape ri@¥ewtdfeolidsTabl e 6
shows the | evaliadifief vi scosity enhanci ng agent required using the method of
t he new i nventWetar and without. WO 01116048 PCT/ AUOO/ 0B@%lof totdiPweididbl e 4
Material Details Amount used Fibre Bleached softwood KiphiwhehMEAGiOM 9%

=Y

w. of solids used).
Table S
Amount required Amount required with Cost of Formulation
without DA1 0.3% DAl USS$/tonne
OLD NEW

VEA3 2% 1.8% 183.11 177.68
VEA4 Inadequate performance 1.8% - 154.84
VEAS Inadequate performance 2% - -
VEA6 Inadequate performance 2.2% - 147.63*

* Estimated price

5 EXAMPLE3

Two compositions, one containing VEA3 (Mix 1) and the other VEA4/DA1 (Mix 2)
were prepared according to the materials and proportions specified in Table 6. VEA3 is
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 7Smm barrel. Half the samples were pre-cured at
ambient conditions for 8 hours and the other half at ambient conditions for 36 hours.
The strips were then cured in an autoclave under saturated steam pressure at 177° C for 8

15 hours. The mechanical 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
mechanical 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.



Weyer haeuser. Cenment OPC Type 1 fromBlue GCrcle Southern Cenent : Silica
60:40 Silica 200G mlled quartz Cenent : Silica 60:40 Density Low density
cal ci umwobi/sadse hydrate 10% w of solids Mdifier WRGEYAWINGE t ot al

wei ght (41 % when VEAG6 is used). Table 5 Anobunt required Anmount required
with Cost of Fornmulation without DAl 0_3% DAl USS/tonne OLD NEW VEA3 2%
1.8% 183.11 177.68 VEA4 | nadequate perfornmance 1.8% - 154.84 VEAS

| nadequat e perforr%\e 2% - VEA6 | nadequate performance 2.2%- 147.63* *
Estimated price 5 T\/?’LE 3 Two corrp05|t|ons one cont ai ni ng VEA3 (M x 1)
and t he ot he { > g—t-G nateri al s
and proport i Qr&t<H ’ e 6 VEA3 | , 4 ials

i s a cheaper lFiE@ conpoBMChettmﬁWéﬂﬁa%mﬂpﬁhm sol i d c@%ﬂh@ﬁ%@ldwere bl ended
in a high speed EirichWeystbacusethe dry solids were then 10 kneaded toget her
with the wat e€Cementa HoORCiType & éromt Biné CaclaSowthgnous pasiementasSiliaradedd. The
past e producesilives t heR00Exiniliedqdartznt 0 sheet s 50nm W d&€ement :1SGkena0K0Ck usi ng
a Handl e | abpémitpry eRQBxttadosphdres (ROloW eadniie sphetds) f  t1D% widfpblRE wer e
pre-cured at Magifeent emREVd dedity L1007 gBc)hours and the other half at anbi ent
conditions fofygp hours. The strips were then cured i Ro@&bfasthiGedighée under

saturated stegphpressupgiffable C for 8 15 hours. Theopmahani ca
properties ofvﬂﬁg two go {4 ons were tested, and Ghgph Mix2shows the

results. It cgh,be seegst ]et ere is no S|gn|f|cant (3@%9;,@&0; in the
measured neehar e 3 S pt-e F o1
VEA4/ DA1. It was al so observed that t he sarrpl e made vmth VEAA4/ DAl had t he
better surfacer;!hﬁ' sh of the two. WD 01/16048 PCT/ AUCO 01001

120

10.0

iBMCOE (GPa)
123U Strass (MPa)

M (50 e U Qe Slress (Mio)

VEA4 Bhr Precure VEA3 Bhr Pracure

5 EXAMPLE 4

A composition was prepared according to the materials and proportions indicated
in Table 7, the solid components blended in a high speed Eirich mixer and then kneaded
together with the water in a Hobart mixer. The paste produced was then extruded into

sheets 50mm wide and 10 mm thick using Handl€ laboratory extruder with a 75Smm




-13- Table 6 Material Details Amount used Fibre Bl eached softwood Kraft
pulp from9% w . of solids Wyerhaeuser. Cenent OPC Type 1 from Bl ue
Circle Sgglgods Cement : Silica 60:40 Silica 200G il peflagowiosa Cenent :
Silica 60:40 Density PQ Extendospheres (hollow ceram c spheres, 10% wt of
solids Mdifier effective density -0.7 a/cc) Water 30% of total weight
VEA3 As in Table 2 2% in Mx 1 VEAA As | 4Table 2 2%in Mx 2 DAl As

i nTable2 0.3% nM x2 Gaph. 1 12.0 +0. , N MOE IGPa) 6.0 QUII Strau
(MPa) 4.0 2. barre@hble\ﬂelwcrthw thpviscRpity enlmgaa\mnh@ééhapmowmt péedrapd VEA3 36W
Prec% 5 EXAMPLE 4 A conposition was prepared according to the materials
and proport i ofisble A dhavettbellevélmoffddriosity/enhattvingagent dequirepwite andwithawnthed in a

hi gh speed Eirich m xer and then kneaded together with the water in a
Hobart m xer. difpesipmagent pidaidmosdratea shetsymergyext ruded i nto sheets 50mm wi de
and 10 mm thi ck using Handl e | aboratory extruder with a 75mm WO 01/ 16048
PCT/ AUOO/ 01001 -1 ab 5érel. Tabl e 8 describes the viscosity enhanci ng agent

and di spersion_age ed and Table 9 shows the levels of viscosity
enhancing agent _required with and without the

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

VEA7  Rheolate 101 from Elementis US$6.28/kg

Alkali swellable modified polyacrylate emulsion
(15 Pa.s, 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 DA1 with 0.3% DAl (USS/tonne)
OLD NEW
VEA7 55% 4.5% 233.87 206.63

It 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.



di spersion agent and denpnstrates the synergy. Table 7 Material Details

Amount Used Fibre Blyﬁﬂm m raft pul p from Wyerhaeuser 9% wt of
solids GRyRAkeePC T ﬁ i"mm(nalrcl e Sout hern 60: $@TAeo®aibo1Si | i ca ’
Silica 200G mlled quattZ 60: 48 c&nment:silica Density Low density cal cium
silicate hydrate 30% wt of solids I\/bdifi%r Water 52% of total weight 5
Table 8 Type Details Cost VEA 7 Rheol at'@>I01 from El enentis US$6. 28/ kg

Al kal i swel |l abl e nodified pol yacrylate emulsion (15 Pa.s, 1%sol. @1 1/S
(shear rate) &AAMB7 0, 25 deg. C Brookfield) DAl SKW Mel ment F15

US$2. 80/ kg Sul fonated Mel ami ne Fornmal dhyde (SMF) Table 9 Ampunt required
Amount requi rdd CAswaget i dieatinganieswudablechmentition majexial, onpuisipg 2 visesdiyt onne)
OLD NEW VEA 7 5.5% 4. 5% 233.87 206.63 It will be understood by persons
skilled in thenkanting hgent aiden digpetsioniagent émbaubintityrsufficient in isdreaseith pfficagy off
exanple only and that other applications/enbodi nents may be 10 devel oped

W t hout depar thendscbsigrenhhiving@igedtt or scope of the present invention. WO
01/16048 1111111 11121121111211211112 1'11 PCT/ AUOO/ 02001 M S -15- CLAIMS 1.

An agent fof breajhRgerdbs Qired GQkiM CRRGRE tHel videssifinBdrcit ag &R HPrbvilldl) a
vi scosity enhancing agent and a dispersion agent in a quantity sufficient
in increase theo8ish 6RGYIRT of dhy\@lids SIGRSEmEn@idE Aateidl ARYKY dispersion agent
is provided as 0.05-.05% by weight of dry solids of cementitious material.
3.  Anagent as claimed in claim 1 or 2 wherein the dispersion agentisaddedina
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 cheaper viscosity enhancing agent as compared to a conventional dosage.
5.  Anagent as claimed in claim 1 or 2, wherein the dispersion agent is added in a
15 quantity sufficient to improve extrudability for a quantity of viscosity enhancing agent
substantially equivalent to a conventional dosage.
6. . An agent as claimed in any one of the preceding claims wherein the viscosity
enhancing agent is a cellulose ether.
7. Anagent as claimed in any one of the preceding claims wherein the viscosity agent
20  is hydroxy alkyl cellulose, hydroxy alkyl alkyl cellulose, carboxy alkyl cellulose or alkyl
cellulose, or mixtures thereof.
8.  Anagent as claimed in any one of the preceding claims wherein the viscosity

enhancing agent is selected from the group consisting of hydroxy propyl methyl

—_
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5 2. An agent as clainmed in claim1 wherein the viscosity enhanci ng agent

is provided as 0.3-5% ' solids of the cenentitious materia
and the G{¢ PRfshdsOn age%ﬂ““mlmmmmlamms 0. 05-. 05% by vecmAwoomiootry sol i ds
of cenmentitious nmaterial*. 8. Wn ®mgent *as clained’in claim1 or 2 wherein
the dispersion agent is added in a quanth y sufficient to maintain
‘extrudability of the cementitious material"with a reduced 1 o dosage of

vi scosity enhanci hg agent as conpared to a conventignal dosage. 4. An agent
as clai med i n <huloss, hydpxyethylmsthyl feltuipse.qnetind celfvlose Fﬂxyieélygffalé‘}?s?’n a
gquantity sufficient to maintain extrudability of the cenentitious nmateri al
with a | ower outwae methyd pedluiase, ethys eddlwlosg andhydrexy hytybgethyl eeBulegtphired to a
conventional dosage. 5. An agent as clainmed in claiml or 2, wherein the
di spersi on agemixturestheldefll in a 15 quantity sufficient to inprove
extrudability for a quantity of viscosity enhanci ng agent substantially
equi val ent to @ Ccoxw&itht SokimedDinage ondof thepragditig cidmewhéreindhe viscasiyy one of
the preceding clains wherein the viscosity enhancing agent is a cellul ose
ether. 7. Ag a&ﬁxﬁﬁci@gsazg%hﬁk 586k tihg FBMhOEBuPEonkisEng ¥TPeBAingDal€dhdisBudhrer ei n
t he viscosity agent 0 is hydroxy al kyl cellul ose, hydroxy al kyl al kyl

cel | ul ose, car oy Glefahlg ,Ihdcu%%é&gahglakg&m, offubi I ASde, sRElHGIMIES

tEerepf. 8. An agent as clainmed inany one of the preceding clains vvhe][ei n
hydr oxy. pr opyl “HRERGT of SRS S&paly e R E ol BTN ol PHPRSIRT AT, D],
[ I

LT 1 WD 01/ 16 48%1}11111 I._Hr IS%I LTI e I

PCT/ AUDO/ 010012719 PRFAPOHRETS B G *RAy dr oxy et hyl nethyl cel | ul ose,

met hyl cel |l ul ose, hydroxy ethyl cellulose, carboxy nethyl cellul gse, ethyl

cel I ul ose and h@dr%&?g%ﬁfﬁalﬁé‘? F\AnY OB P 5grgge%31{g °l%’?“§<fvi]?%’§ﬂf FREGEON 9. An

agent as clainmed in agf/ one of the preceding clains wherein the viscosity
10 agent is a sulphonated type dispersion agent.

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

15 agent and a dispersion agent in a quantity sufficient to increase the efficacy of the
viscosity enhancing agent.
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.
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5 enhanci ng agent is_sel ecting-f+roemthe group consisting of polyvinyl
al cohol's, guns include Wl an gum Iocust bean gum guar gum sodi um

al gi nat ey gbl e a of acrylic co-po ays or '
nmodi fi ed cI aysd4 pol ye“mu“mw d acrylic basedi’ﬁﬁfi?%orlgdlor m xt ur es
thereof. 10. An agent as &l af nmed i'n any one of the preceding clai ns wherein
the dispersion to agent is a sul phonatedltype dispersion agent. 11. An
agent as claimed in any one of the preceding clainms wherein the dispersion
agent is sul piénafesmenitions femplgtiomasdddimpedinglain P ohbhwherdinidisphsion ageme
formal dehyde. 12. A cenentitious fornmulation conprising a cenentitious

mat eri al , opt isaddkd in aguiditity buffreientao imaimgin ehendability withi f lowersgradeair oheapéri nNg
fibres and water, and a viscosity enhancing 15 agent and a di spersion agent
in a quantity visdédity @hleting 8gdntay cdafparet iea ednvertioal dofagkhe Vi scosity
enhancing agent. 13. A cenentitious formulation as claimed in claim12

conpri si ng 0. 355%sR¥maRitbt forRlilaflsy assPMiiPinQiai 13 6P 53 weraahﬁg&isiag ag@ent and
0.05-0.5% by weight of dry solids of dispersion agent

cementitious fxsﬁiﬁ&ﬂﬁd@&n s&ﬂﬁ@ikn?f‘%&'nhﬁo&ééﬂtrﬁ&a%ﬁnffmﬁu% HisligPer sion

agent is adde aq ty surficient to maintain extru ab|I| y with a

reduced dosag in dto a conventional
dosage. This ge% een P%@Bgﬁgfﬁﬁ%ﬂ%ﬁ?ﬁﬁ%% 16048
I|IIIIIIIIIIIII |10l PCT/AUO/Ol 17- ntitious
f ormul ati on a§l7 |é.°ﬁ%‘amﬂ?“§:*°8?‘ﬂkaﬁ‘§‘ %?r? é‘P%P?F‘ifNLaHB?E%‘Bﬁ%Yﬁ& fs added
in aquantity sufficient to maj nt extrudabl lity wwth a | ower grade or
cheaper vi scdSPeStY SHIRRFIRE AgENY: ’dé‘rﬁ‘F‘g Bi¥pared to a conventional dosage.
16. A cenentitious fornulation as clai r_red inclaiml2 or 13 wherein
di spersi on agdft Azementifioyefermplaionasclaimedinany precaf slpims 12 tody hgeein the
extrudability for a quantity of viscosity enhancing agent substantially
equi val ent 1a o viscosityagent isdiydioxy alkukgellulose, hydreoratil alkyloghulpse; eatboxyiallyl as
claimed in any one of clains 12 to 16 wherein the viscosity enhancing
agent i s a celctlidiesser dkyleellulds, orAnizemesribdrédfous fornul ation as clainmed in
any one of clains 12 to 17 wherein the

19. A cementitious formulation as claimed in any one of claims 12 to 18 wherein the

viscosity enhancing agent is selected from the group consisting of hydroxy propy!
methyl cellulose, hydroxy ethyl methyl cellulose, methyl cellulose, hydroxy ethyl
15 cellulose, carboxy methyl cellulose, ethyl cellulose and hydroxy butyl methyl cellulose,
or mixtures thereof.
20. A cementitious formulation as claimed in any one of claims 12 to 19 wherein the
viscosity enhancing agent is selecting from the group consisting of polyvinyl alcohols,
gums include Welan gum, locust bean gum guar gum, sodium alginate, swellable alkali
20 emulsions of acrylic co-polymers, clays or modified clays, polyethylene glycol and
acrylic based polymers or mixtures thereof.
21. A cementitious formulation as claimed in any one of claims 12 to 20 wherein the

dispersion agent is a sulphonated type dispersion agent.
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o viscosity agent is hydroxy alkyl--cellulose, hydroxy al kyl alkyl
cel |l ul ose, car boxy al mu cel |l ul ose or al kyl cellul ose, or m xtures

t her eof . errentl Iﬂ”:ﬂulﬂm n as clainmed in payagowieh clainms 12
agent is-selected fromthe group
y

to 18 Wher e|

consi sting of hydroxy prop met yI cel l ul ose, hydroxy ethyl nethyl

cel lul ose, nethyl cellul ose, hydroxy ethyl®8-15 celiul ose, carboxy net hyl
cellul ose, ethyl cellulose and hydroxy butyl nethyl cellulose, or mxtures
t hereof . 20. A2cedwemepiitines fdrmuletipmas abaimed ingng oneof qlmmah%l%ﬂewmlelﬂm ms 12
to 19 wherein the viscosity enhancing agent is selecting fromthe group
consi sti ng of dispkrgiohmgént & sniphoheted mejamime formialdeley ot sulphpuated haphthetenbean gum
guar gum sodium al gi nate, swellable alkali 20 emul sions of acrylic

co-pol yners, dbmatdeiyderodi fi ed- cl ays, pol yethylene glycol and acrylic
based pol ymers or mxtures thereof. 21. A cenentitious formulation as
claimed in anygnergt ugd @Ioﬁ@orlrxo&alsgé}smmg&tsnn ﬂ{a%xuﬂylwa%ﬁsnmayt is a

sul phonat ed type dispersion agent. - - ---------- hi s Sheet Has Been

Repl aced 11 |1
PCT] AUO/ 0100 P e pulgptes ittty ﬁ'%%r A A R N
any one of cl qu?. 12 to 21 wherein the dispersion agent is sul phonated

mel am ne for deﬁyde or suI phonat ed napht hal ene formal dehyde. 23. The use
of one or di sper nts n th Xt rusion ntitiousS
mteral for tHe BRHBRLE BRSO Bt frikeiEen SRt B e R opt Ry
enhanci ng agent used there| n..24. A nethod of gum ng an agent for
treating an eXCRRHHBE eorpbining viscosify cRkAnEipg §$em8'5£rﬁ JSBETSION AESRHINR Rty
viscosity enhancing agent with a dispersion agent in a quantity sufficient
to increase t ufficiant todagrease theiesficarys Yigoositshenhencing aggint . 10 25. - A net hod
as clainmed in claim?24 wherein the viscosity enhancing agent is provided
as 0.3-5% by V@i glat methodiasclaipled itsclaifn 24hwhersimtha tviscosity snheacing agent 8nd t he

di spersion agent is provided as 0.05-.05% by wei ght of dry solids of
cenentitious 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
material.
26. A method as claimed in claim 24 or 25 wherein the dispersion agent is added ina
15 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
© quantity sufficient to maintain extrudability of the cementitious material with a lower
grade or cheaper viscosity enhancing agent as compared to a conventional dosage.
20 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

substantially equivalent to a conventional dosage.
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material. 26. A method as clalnﬁi Ei | aim 24 or 25 wherein the dispersion

agent is added in auﬂﬂ l icient to maintain extrudability of
t he cemag‘;d&ll%ﬁ mat I ced dosage of Vi $¢palub/ lgﬁhanm ng

agent as conpared to 'a conventi onal dosage. 27. A net hog as c alnmed in
claim 24 or 25 wherein the dispersion agent is added in a quantity
sufficient to maintain extrudability of tHe cenentitious material with a

| ower grade or cheaper viscosity enhancing agent as conpared to a
conventi onal @9sademethod & laimedrin dian 24r 25 whereink thewisdositynenBancing sgent isvner ei n
the dispersion agent is added in a quantity sufficient to inprove
extrudability cklhilose etheanti ty of viscosity enhanci ng agent substantially
equi valent to a conventional dosage. This Sheet Has Been Repl aced

1111111111111%h1 1 Wlhdthdd ds dlaithéd ihlah¥ ofd dficlalmd 34 tol20hiKkleln the vistosity Wl 16048
* ¢ PCT/ AUOCO 01001 -19- 29. A nethod as claimed in claim?24 or 5 wherein

the viscosity EaRAPGIKIECATBEL, hjdody algﬁ lalkyl RG0S, BEboxy3ikyl LIRTEOLIRR

claimed in any one of "clainms 24 to whérein the viscosity agent I's

hydr oxy al ky!l I Q¥ al kyl al kyl cellul ose, carboxy alkyl
cel | ul ose o?f/ acﬁg‘”)éé @ﬁﬁrx P%Jéﬁ%se “or mxtures ther eof 31. A nethod as

cgent 15 Sel oclod e Repatis By ol SAHE: ‘ﬁoﬁk& e g A

cel l ul ose, hydroxy. eth cel ] ul ose, neth IIqu roxy et hyl
col 1 ul ose. cefpb%wgﬁg%gﬁset?@%?fm@é gravmwlet&ayqﬁhx ity outyl

met hyl cellulose, or. 1 o mxtures_ thereof nmet hod as, ¢l ained i n any
one of cl ai ns celulpss, Bydreyesihyl H‘eflﬁbce\]/lflg’é%g}efh}’l cegﬁha%émgxw@ﬂfe%osgm ecting

fromthe group consisting of polyvinyl alcohols, guns include Wl an gum
| ocust bean guebgunmethihsellsioss. efykaclilaserand hydrety tatiylanethyk seliuloserenl si ons of.
acrylic co-polyners, clays or nodified clays, polyethylene glycol and 15
acryl i c baged mistuyeseheseofr ni xtures thereof. 33. A nethod as clained in any
one of clainms 24 to 32 wherein the dispersion agent is a sul phonated type
di spersi on agex2t . A method as claimed in any one of claims 24 to 31 wherein the viscosity
enhancing agent is selecting from the group consisting of polyvinyl alcohols, 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
15 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 sulphonated naphthalene formaldehyde.
20 35. A method as claimed in any one of claims 24 to 34 wherein the viscosity

enhancing agent and dispersion agent are combined prior to treating the cementitious

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

di spersion agent’ i sumumlﬂmﬂﬂm am ne fornmal dehyde or sul phonat ed

napht hal \wg@e1idugml d thod as clainmed i pcoayommonf clainms 24
to 34 wherein the viscoSitly MenRanting agent and .di spersion agent are
conbined prior to treating the cenentitioys material. This Sheet Has Been
"‘Replaced 1111 11IVIIT | WO 01/16048 | Ilﬁlh’ll 112122 11 11121 11 IN

PCT/ AU00O/ 01001 -20- 36. A nethod as clainmed in anyone of clains 24 to 35
wherei n t he vB8codimsthodsasiclairagdig any eng ofchpimg 24 oS whsrein e iscesi® conbi ned
insitu with the cenentitious material. 37. A nmethod of treating a
cenentitious ephaseingpgembanddispersionpgentaes epmibined dusits withriks demientianddi ng to the
cenmentitious material a viscosity enhanci ng agent, and a di spersion agent
in a quantitynssdrial.ci ent to increase the efficacy of the viscosity
enhancing agent. 38. A nethod as clainmed in claim37 conprising 0.3-5% by
wei ght of dry 390! Ad§ethdd of\tteatifpsd deyneatitiviis elatgiabfoe ettrusiod, Qiddhetbod % by wei ght
of dry solids of dispersion agent. 10 39. A nethod as clainmed in claim 37

or 38 wher e§n g Eﬁﬁﬁ%idaﬂ;gagﬂﬂtcefnéntﬁiMEHmieﬂalaa vistdat dnhancigfabbiti Sldta t O
mai ntain extrudability with a reduced dosage of viscosity enhanci ng agent

as_compared t oy Be BB b Rlanflg S8 ienttB inceaDhBBMcAS R MBSty any one of

claims 37 to erern dispersion agent 1s in a quantity sufficient

to maintain e i.lity with a | ower grade or cheaper 15 viscosity
enhanci ng age%bﬁ%‘gﬁgggépngr ed to a conventional dosage. 41. A nethod as

cl ai med i n anygne ,of cl ai .37,10.,40 erel.n _dispersion t i ded in
o Quantity suth cPorrhedad Tamet b uap Alaanrreg b 337 B 8es R A telin 7y o
viscosity enhancing agenpt subst ially equival ent i conventi onal
dosage. 42. AVHSPHYFNACHE AR Gn‘fﬁa%ﬁyf’%{) evejghtof g’fyrf@}‘%?"aftd&pﬂ‘i‘%@?"éi n the
viscosity 20 enhancing agent is a cellulose ether. 43. A nmethod as clai ned
in any one!®f 38 aiApetbqd asslaimedinglaim3 7ior 38 whersindispprsipg egent issadded amaoxy al kyl
cel lul ose, hydroxy al kyl al kyl cellul ose, carboxy al kyl cellul ose or alkyl
quantity sufficient to maintain extrudability with a reduced dosage of viscosity
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 cheaper
15 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
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
20 enhancing agent is a cellulose ether.
43. A method as claimed in any one of claims 37 to 42 wherein the viscosity agent is

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

cellulose, or mixtures thereof.
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cel lul ose, or m xtures thereof~——7Fhi-s._Sheet Has Been Replacec 11111111111111
INU T 11 WO 01116 U00/ 01001 S I1lil -21- 44. A method as

cl ai med i WoiNemEe ofﬂmwr Mﬂﬂiﬂ wherei n the vi SCOopdf/XuooRRddanci ng
agent is selected from Somal sting of hydroxy propyl methyl

cel lul ose, hydroxy ethyl nethyl cellul ose, nethyl cellul ose, hydroxy ethyl
cel lul ose, carboxy nethyl cellul ose, et ﬁ)?ll‘cel | ul ose and hydroxy butyl

met hyl cellulose, or 5 mixtures thereof. 45. A nethod as clained in any one
of clainms 37 t8444Avprahadas clageed in apoaierof clammsirie #3 whergisvthe viscosity ecting from
t he group consisting of polyvinyl alcohols, guns include Wl an gum | ocust
bean gum guar gehencingagentis s¢leftedaam the\gequpabhsisting REbydroxypropyl methybf acrylic
co-polynmers, clays or nodified clays, polyethylene glycol and 10 acrylic
based pol yner scdhuloskytydrozg ethislenetbyl celifose Ametiayliveliulase, Inldeixyrthyl cellalge,one of
clainse 37 to 45 wherein the dispersion agent is a sul phonated type

di spersi on agebirboxymethylweiidiosd, Alsyl célRilo¥e énd kydesxy baemethyCdeBildse, 3 t O 46
wherein the dispersion agent is sul phonated nel am ne fornal dehyde or

sul phonat ed snaphitial 8eof or nal dehyde. 15 48. In a nethod for extruding a
cementitious material, the inprovenent conprising adding a quantity of

di spersion ageps syl Elaﬁ&d!igsﬂfaé%fh%s%fta; waxergi{n tﬁﬁé&%ﬁ%ﬁi ty

enhanci ng agent contained I n sai enentitious naterra met hod of

formng a | ow s ; icle rising addi,n
cenment ?t I ous nglﬁlgﬁ‘%@a&gggg%c&}h%oﬁﬁ?&% %réupa%?&%% eo,%p?/g‘élgglgﬁl?o@}o%’rﬁ?gﬁci ng
agent and 20 dispersion agent to water, extrudi.n he res n aste and
cgri ng the ext%@gﬁ%ﬁ)ﬁl’i%‘ﬁ%%cﬂﬂgﬁé‘i%ﬂ% ?%&#‘ﬁéﬁ‘%ﬁvéi%ﬁﬂﬁgd in a

; A : h fe h . : h .
doant . Leon RepPsioms SERGC ShBay g Tys o mojifid clays, polyethyiens gljeol and T |2

10 acrylic based polymers or mixtures thereof.

46. A method as claimed in aﬁy one of claims 37 to 45 wherein the dispersion agent is
a sulphonated type dispersion agent.

47. A method as claimed in any one of claims 37 to 46 wherein the dispersion agent is
sulphonated melamine formaldehyde or sulphonated naphthalene formaldehyde.

15 48. Inamethod 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 cementitious material.

49. A method of forming a low density cementitious article comprising adding a
cementitious material, density modifying additive, viscosity enhancing agent and

20 dispersion agent to water, extruding the resultant paste and curing the extruded article
wherein the dispersion agent is added in a quantity sufficient to increase the efficacy of

the viscosity enhancing agent.
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50. A nethod as ¢l ai HMIH"IMﬁHWHWerei n prior to extrusion, line,
silica apd/ i bre y be added to the Béid1bd1ous

mat eri al . ﬁfm%g method as cla"mel ih claim49 or 50 Whgreg{xﬁ t‘Le density of
the cured article is not greater than 1.2 grans per cnB. This Sheet Has

Been Replaced IIIILLIELLELLIELLE TILT 1117122~

- 50. A method as ciaiihcd in claim 49 wherein prior tome‘k'trusion, lime, silica and/or
fibre reinforcement may be added to the cementitious material.

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

not greater than 1.2 grams per cm’.
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