' ' ' _ MAY 2%
29 I\(AY'?OOB WD 01/ 16048 PCT/ AUOO/ 01001. -1 i~uuo~AUm*167167*.'T¢££E: 05
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.relates to building products and particularly fibre reinforced

-bui I di ng products. s BACKGROUND ART Fi bre rgilrlf orced cenent boaulmmmmmlllllmll"”m
ot her products have been widely used as materials for walls, ceilifgsg-
roofs, floors etc: of buildings and for substitutes for wood trim franes
etc. There areThERy: E&TBHPA&&%EMW“@QEWF% FRC product s
including 1 o Hatschek sheet process. Mazza pi pe process, Magnani sheet
process, injecti onTROHNITALQFIBBDd | ay-up, casting, filter pressing, roll
formng etc. Extrusion of fibre cenent products has been perforned on a
limted basis but iThepessentinventisarrelotesdp brilding praductstand pattigwlerly fbrorsinforcsd
comercial viability..l.n the,extrusion process, the cenmentitious slurry or
‘paste is forcefCPHItOVIANS MPAUSSd t he material can be 15 subjected to

el evat ed pr@ssuresp e gRUEGNDERRPN, it is inportant that the slurry or
paste has good flow characteristics. The cenentitious fornulation often
cont ai ns el enent s Fitat reinfoecedreeaent bedrdoartd ather predyctalnvp beerewidedi uked as

I ncreasing the flow properties, the shape retentjon properties or
enhanci ng t he Bwfsriadsfior Wi@*ﬁell}lﬂgéo‘i?ﬁgﬁn%99’ﬁ§§t‘i51°??’ﬁ@‘glég£ i for ubstituges fopwood
broadly cl assi {i vi,scosity enhanci ng agents (VEA) or "binders'. A |
princi pal 20 fé-lc’?t;r%ﬁeso#t'g'

these is to increase the viscosity of the liquid
phase, and to countTRéreRk® etifods forform@y @dahising eichtRC btofuttd ivohadifg! i d
hases ('water retention'), |lack of shape retention, non uniform dispersion
of the solil@ cHaiseheknshsetnrecessoMaras pitiegrecesy; dvhagnanicshgstpresess, injestionn t he

~brick and tile_industr he inheren d.fl ropertjies of the clay
mean that the B9 cﬁxpg,g%%ia\ygﬁ,gaﬁggg,bgeﬁf%?sﬁqg;ﬁl Por%gr_lgaeﬁﬁ therefore cheap.
However when the splid§osHERBRTRS blddiicts B bée Jefofhddor?d Bmited biidBitiiChas

.(such as cenentitious slurries or pastes), and inherently resistant to

flow, the addanimber affdiffifuitéas vehiple havergdudedhitsreomsmantial viskilityn tin dhepextiusion

pol ymers. Furt Qr%rc’essE &% cementitious slurry or paste is forced through a die and the material can be

15 subjected to elevated pressures. For this reason, it is important that the slurry or paste
has good flow characteristics. The ccmentitiqus formulation often contains elements that
are present almost entirely as process aids, increasing the flow properties, the shape
‘retention properties or enhancing the surface finish. A common type of these addiﬁves
can be broadly classified as viscosity e_nhanging agents (VEA) or"binders’. A prinbipal

20 function of these 1s to increase the viscosity of the liquid phase, and to counter problems
such as segrégation of the liquid and solid phases (‘water retention’), lack of shape |
retention, non uniform dispersion of the solid éomponents etc. - |

For materials such as clays extruded in the brick and tile industfy, the inherent -
good flow ﬁroperties of the clay mean that the use of such VEA’s may be minimised,

25 and therefore cheap. - However whén the sdlids suspensions that recjuire forming are not
pléstic (such as cementitious slurries or pastes), and inherently resistaﬁt to flow, the
additives ére often expensive high molecular We_ight organic polymers; .Further, the
demand for viscosity enhancing éﬁgents can be increased by the presence of reinforcing
fibres, espéciélly if thesé are hard to disperse or do not have good water retention

30 characteristics.
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~demand for viscosity enhanci ng agents ‘can be increased by the pres%ﬂc‘é"‘yo?-m3
rei nforci O OV144&s, especially if these are hard to di sper BET/AU00/0100Dt
have good water retention 30 characteristics. IM~111~l ~~~ *000002* 2 9 MAY
2006 WD 01/16048 PCT/ AUOO 01001 Asbestos gengrally has better dispersion
~and water retention properties than pulp fibres, and when used as

rei nforcenent in cenentitious conpositions, require | ess extensive use of
viscosity enhanci ngAstpstassgenérallishies bettes dispersioin|ant water retentite propertics fign piss

of asbestos fi bf.gs i S %Léﬁl awecidj |r%igtan% countries and is undesirable even in
those 5 count r P@€S\iRdhenused agreinforcegient incemgRtitions cpmposKipnarequite lest s i n
findi ng reinforghfg:Jal . JLiou tes hav
concentrat ed onaﬁ%}%}‘;gs gg’t? 81;59 ﬁlmugﬁlgé 9%#‘%&?\%@61 (e § vgeﬁlglggqv“bm tg? art, the

 treating such nose-ofabiestosdibidsds eatlawed fahardyh@uhtribls 9R@ isShutiesatle $&dSh thos
retention characteristics nmake them suitable for use in extrusion roul di ng

wi th mnimal 5us‘§’“§meiovhﬂ%i§%%ﬂeti§1mhanci ng agents. For instance, US patent
no 5,891,374 disclpses.a process f rpduci n fib rej nforced cement
matri x conposite. I‘%?qto ‘i“&glﬁoe‘iﬁw,eﬁﬁ%ﬁaﬁ%g reg g,hﬁk'ftséf” axtdeblg
quantities of vehRhtiGOldhHsRs RhMdEsncahieattd 3£ Hod- st AR Cchoosi
fibres to produce an extrudtsad and nc?ured corrp%ﬁs%E%§§8#St£d£%+y?hogsmg
wat er reduci ng erdeatingrsiychinensadtiestos fibras so thiat their dispbsiotrdridoalvatat ieesntiont  of

the fibres in the 15 load bearing, direction. Such synthetic fibres are
comonly used. $iBTReiFEstics Rake themm suitallp doruse imextaisian mawlding-with minima gscof ed

emi b tho b1 ARy Ty BtEneE sl P B B caldeh SRt s Roraesi o -

bui | di ng mat er ipbducinghefibretrbiaforsfdyenseit eAatntornpssiter I@ﬂﬁ@dwtﬁﬁkn’i,ﬁgﬁfﬁlﬁo
mechani cal 20 strength, toughness and durability at a | ow cost. wever,

“extrudabl e cen¥fient ¥igtssand oy quandities of Watgr spluble pinder aretmixed fhegether svith
tri t [ : hgol oqg Lficati d. ' '
hign ool ecut ar SUETER fnieSlo bR xR b Bk PordPSrideiiich Cnfemily &

i s believed t haﬁatérhaiucirﬁg%%ht Maf BB aBEEd S 2848Th pREEEMATRLEWRehbIGhe BB%s in the
Firstly, it 25 acts as a high solid suspension thickener to I ncrease tuf'ue

~ water retentd ofoadrhspring disection. t he

Such synthetic fibres are commonly used. However, they are expensive and some

are unable to be cured at high temperatlires such as in an autoclave. Currently, wood
pulp fibres remain the primary fibre of choice for reinforcing cement composites for
buildiﬁg materials, wher_e they show excellent perfonnance with regard to mechaniéal
20 strength, toughness and durability at a low cost. However, extrudable cement-
compositions containing Wood pulp fibres have very stringent requireménts for rhéology ( '
modification and require expensive high molecular weight organic polymers as viscosity
enhancing agents. | . | _
It is believed that the viscosity enhancing agent performs two functions. Firstljr, it
25  acts as a high solid suspension thickener to increas_'e the water retention properties of the
slurry, and secondly, it also lubriqates the suspended particles thereby allowin.g the high
solid sus‘pe;xsion to flow '_under defoﬁn_ation without_phaée separation and ségregation. :
The effectiveness of such a viscosity enhancing agent is believed to be a
combination of three actions, namely: | | o |
30 - adsorption 6f water by long-chain polymer molecules, increasing viscosity of the

mixed water,



slurry, and secondly, it also lubricates the suspended particles tﬁ&r'é’b"ymﬁ !
al | owi ngwd@/fsogn  sol id suspension to flow under def or matp@raveddieet . phase
separ ati on and segregatlon , The effectiveness of such a viscosity
enhancing agent is believed to be a combination of three actions, nanely:
"30 adsorption of water by |ong-chain pol ymer3 nol ecul es, increasing
viscosity of the mxed water, 2 9 MAY 2006 WO 01/ 16048 PCT/ AUOO/ 01001 -3
associ ation of adj ﬁﬁ@iﬁtldmiﬁmﬁéexquﬂﬁﬁer dlﬂfrishﬁii-théi Blekiing ﬂ{ehﬁoﬁm{(?] ath- and
water, and intertw ning and entangling of e pol ynmer chains ereb
behaving in a shedntertwiningiang entangléng o chUﬂmnbmnﬂshercbwbahamgmmhéerand
pulp fibre thﬂi are grocessed by extrusion, 5 the commonly used viscosity
enhanci ng age gh viscosity cellul ose ethers such as nethyl :

cel l ul ose, hydrox ly r&%? I I cghl gl gse.
US Patent 5,047, )(SH? |s?c ol;sg(;isﬁ ?ﬁﬂ%%ée Pﬁ%q{q%nﬁli%ﬁ R s%k%'btyy ’(5’“000
cps @2% sl uhe oaimaionBOuﬂ vischsitycsrihbnding egém:dzhe&ugh viscosity cellulose ethers such as

hydr oxyal kyl al kyl cel l ul ose at 0.2-1 w %l evels in the preparation of

t hese conposi thhy cetlnlose,dideary Prapybmathyd celbdeserardpydiokyethyemethyl ealkibassi {8

to those used nHibasRa 058 Sitlere ulhetor et Brenasbst GeBAD o B atka, "
much hi gher  ggRitibh @020 C@PAlRy[8E1R116RHAH/P Sy ﬁ%&?mkml&ﬁuiogé BG4t JAdGels

with such high viscosity grade agents in a fort "to mnimse
quant ity used in theepreparatioraef thesefcomipositions. y This Ipatent alsp dugdusestthntuﬂewent al

el o Or ST 0 B30 R ) e G AR AR
"< groatly | o booacu iafths MIFPHMAR S Pndbh Suflo S Blus R ighe

Vi scosity enhaddmngla@MSrdquhed hydr oxypropyl methyl cel | uI ose (HPI\/C) and
HEMC) 20 experience a phenonmenon known as

hydr oxyet hyl net hyl cel | ul o anlfg

hi gh tenperature éé’F’&W’GHm pes %fe made Wi Bishihigh scosithgradg egents iy effus a
h i f

Fhar L <A MRS LOIRR) AU BSERHS of MBS il el o o

vi scosi ty 1senbfiheiexgrudgbmbaldigy debevh the srder @tﬁﬁtfo@ﬂﬂem cﬁferhmﬁ Ths itdeeleae:

of substltutlon etc.).
at any method of reducing the cost and/or amount of v1sc051ty enhancing agents

required to attain excellent mouldability, is greatly to be desired.
In addition to the cost aspect, highly effective viscosity enhancing agenfs like
hydroxypropy! 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;é. 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 1n 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
ﬁscosity enhancing agents with higher gel temperatures are preferred to avoid this
complication. Hence, the ability to use a type of viscosity enhancing égent that does not

30 undcrgo thermal gelation (like hydroxyethyl cellulose (HEC)) would be a great B
advanté.ge in certain applications. |



I'Though t hi s phenonenon can be useful in sonme applications, it i_sglg'm',\t(im
- in others. For 25 exanple, cooling jackets are sonetines required to
counter the tenperature rise in the extruder barrel during | ong periods of

fast running, to keep the extrudate bel ow the gel tenperature of the

vi scosity enhanci ng agent being used. As'a4'r esult, in sonme instances

viscosity enhancing agents with higher gel tenperatures are preferred to

avoid this coninl4 firat aspect, tHerpresent ingentisin providespan edrugianagenbior Yasklosi t y -

enhanci ng agent,, that dges not 30 under.go_ ther g | at.ion (Lik . .

Pyl oxy et hy S Rdine Bt PECRS gl FOMBEARE P a by el ag st 48 a digpgrsion

appl i cati ongenlin g \&nagwﬁag%-mwe #hd éffiSicydTRRS ViscdINg eph@s@n adenvent i on
n extruscion gent for

provi des a n use in extruding cenentitious material,
conpri si ng duritigsxaasiby of sdid cemnntitkgmmoatenal. a di spersion agent in a
quantity sufficient in increas he eff.icacy of.the .viscosit hanein
agent déring e'lzlier%ilﬁﬁlt@?s g%d"g tﬁ@ﬁ’&rﬁdﬁmoﬂ .arﬂi’tt%&F QPSPG"?I%#BE elerc}gﬁ;{&has
found that &%h@gﬂf:césktg%gﬁ%nc?lg P PlfodineRedl ThedsfRfince td\chlabing AsdeffiOdcyt he

vi scosity enhancin e Increased. The reference to increasing the
ef ficacy off thheisvisitg@Rhincignigent iafiers agthetaddicibn of theosuitableadistiersiomagsht t he
sui tabl e dispersion agent sufficient to provide one of three results i)

" mai nt ai ni ngsUebigieRtde prqvidsong QiHhIesSES WS scosity enhanci ng agent as conpar ed

10 to the convepti on%a%@@%%%@%@%&msﬁmsﬁg%aaanciiﬁg agd¥Ri & dniPaPdl

extrudability wth use (cheaper) viscosity ~enhanci ng agent
t han i s 1gonventtbaeddnyventi@m] dosage withoungispersionagents udability for the sane
guantity of visgosity enhancing agent as co red to,t convent i onal
dosage. 15 Unl dbs t heMaEAIRRE °§Fé‘g‘l$1]5‘/‘yrvié‘§lﬁ§reg’§?%‘?’?f&rﬁﬁl%Q’?‘CTH’FF U t he
descri ption an%nh%in%&%én?ﬁzmtiyﬁoﬁ%ﬁgénﬂm,io?e' , ~conprising’, and the
like are to be construed In an inclusive' sense as_opposed to an exclusive
or exhaustive d#ihse; impmbdving exudabjlityifor the earsequantisy of vispesitydinhencing agenbt

limted to". In a second %is?pect, t he gresent i nvention provides an
‘extrudable cendHcPIPaLRd to ¥ quvhnficnal 89538¢onpri sing a cementiti ous

materiahs opti Qﬁ‘ﬂkésﬁg%&ﬂchidi@arly%hﬁi?é%,otlgk@ﬂﬁb,t Hhroupbif the dsscription hed theng
fibres -and water, and a viscosity enhanci ng agent and a di spersion, .
claims, the words ‘comprise’, ‘comprising’, and the like are to b_e construed in an inclusive
sense as opposed to an exclusive or exhaustive sense; that is to say, in the sense of
“including, but not limited to”. _ _
In a second aspect, the présent invention provides_an extrudable cementitious
20  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 efﬁcacy of the viscbsity enhancing agent
during extrusion 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 ehhancing_agen’_c during extrusion. | | '

Dispersion agents, also known as pIasticiSers or Supei‘ plasticisers, have long bc¢n
used in the conc'ré_te industry to improve paste workability or to ix_lcrease fluidity. The
attraction forces existing amongst the cement particles that cause agglomeration are

30 xieutralised by adsofption 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 confired in sulphonatcd-type dispersion agents such as .

AMENDED SHEET



-agent in a quantity sufficient to increase the efficacy of the Vi?%?ﬂﬁﬁﬁms

enhanci ng agent during extrusion of said cenentitious formulatiorf.”'n 4

third aspect, the present invention provides for the use of one or nore

di spersion 25 agents in the extrusion of4@ cementitious material for the

pur poses of increasing the efficacy of a viscosity enhancing agent during

extrusion. Djspersion. agents, 0 .kno | astici,.sers .or er

~ plastici sersgi,p?‘ﬁ%téa F‘Eﬁl@'g'ﬂﬁé?fmﬁé%ﬁdf' @%@%@%&%@&%t@?ﬂaﬁ%ﬁﬁr dhe

paste wor kafidetdon Aechdidd? §5raRAic otk Is beifed 8 b4 Atibalilpiges existing
anongst the Cenent particles tHat ‘cause aggloneration are 30 neutralised by

adsorption of anionic polyners. The dispersion of these cenent particles is

related to the electrical. repul sion produced by the absorption of the

negatively charged group. This nechani sm has been confirmed in

sul phonat ed-type di spersion agents such as AMENDED SHEET 2 9 MAY 2005 - 4a

sul phonat ed nel am ne formal dehyde and sul phonat ed napht hal ene for nmal dehyde.

The dispersion mechanismfor acrylic polynmers is believed to be ascribed

to a steric AMENDED SHEET | PEA/AU 2 9 MAY 2006 WO 01/16048 PCT/ AUCO 01001

-5 is related to the electrical repul sion produced by the absorption of the

negatively charged group. This nmechani sm has been confirned in

sul phonat ed-type di spersi on agents such as sul phonated nel am ne

f or mal dehyde and sul phonat ed napht hal ene formal dehyde. The di spersion

mechani smfor acrylic polyners is believed to be ascribed to a steric 5

hi ndrance effect rather than el ectrostatic repul sion. These di spersion

‘agents, however, have not been used as rheology nodifiers in fibre

reinforced cenment slurry. The applicant has found a surprising synergy

bet ween vi scosity enhanci ng agents and di spersion agents. The conbination

of viscosity enhancing agent and di spersion agent is far superior in terns

of rheol ogy nodification than either conponent alone. The 10 addition of

the di spersion agent also allows use of a far broader range of viscosity

_enhanci ng agents than have ot herw se been proposed. To explain, as

-menti oned above, ' '

AMENDED SHEET
IPEA/AU '



the nost common viscosity enhanci ng agents are hydroxypropyl met hyl 8 MAY 2006
cel | ul oswo o1hygligoxyet hyl met hyl cel | ul ose and net hyl cell u'PéﬁAUB_@@lﬁﬁ
products are quite expensive and accordingly large additiohs are
preferably avoi ded. 15 By conbining the viscosity enhancing agent with a
di spersion agent, the effectiveness of theS4d scosity enhancing agent is

I ncreased, thereby inproving its extrudability, ie ability to flow under

applied forcejis RlatéLubt BRcia] | i | hangi n nt
required to I’Yésl ntain extrugabili ?y. idﬁltugrtoﬁ{écretd b?&@%%%%%f@c%ﬁﬁ? 9953%%%%&%“
agents can be gusgd Fhicheelsariombns beaaconfiydedyaihionh@Biyd disilrkidh Qgéht@éucg
hydroxyet hyl 20 ce] |l ul ose. These checgger vi scosity enhanci ng agents can be

around hal f t R&SHBaenagd melgming formaldelydeanskwiphonated nafiitbalens foemaldehydant i on
enables the f ' bt ens wi,th inproved.. noul dability and |

amor kabi 1ity Oﬁg}#@;ﬁ@f@gﬁ%ﬂ%@r @&{Y&cipeirr%rs %Peﬁiffgﬁqem%edttﬁ@ St of

| ess vi scosi t Hindrdieeeffoet raderthan dMhstatid Of des of
vi scosity 25 enhanci ng agents. The addi tli gerl;)u%&no_%?ég&{gpéﬁaﬁ%ggxi&ﬁ%ver,

di sper si on agbéie nat deen wsed|as rheologremodifipns inditeateififorcediceesi dlurrgnhanci ng

agents falling by.:20% and/or | ess paotent viscosity enhanci ng agent
being used with edlf éeRlEant kgs fg%‘?‘f%ﬁ“@%ﬁ%é&‘!ﬁfﬂ bstwepm wiscosityprobandingiagentst h

borsons. oki 115 ¢sP¥RoR aaie. TRECT R BN RD SiincitCantit e figersin.
‘ef f ect i venessageht ishfer stipgfriosin terrenbfrheblogy aiflification tHER Hhet Eth n%'h{‘alone'H The
extrudability w.ll altio avoi d or reduce common extrusion prob ens such as
sg_e%;[1 egat i ?Pﬁt : I:;‘?%@f DEHW@SP@EVAW%@%‘:?BUSS@E aafgl._r lzro_adﬂrfmg‘.eifwdﬁow% peeg
Wi a relati . o r r n e dye. e applicant  has foun
“that by addi télégln %‘Pﬁ el ﬁ’gBﬁ‘és‘gég’ﬁf‘?"??b%‘?“ H:ff’g?fs?-s' 878 £ meptionsdabgvef
extrusi on cahe bgost EOHLREKEcIBIEK tHarcidg Aobrkts afe o%rg e
- simlarly regijced. Gtshl;gh tr}&sgég;i(ar eé(r:lorgmgl ! é achi reve fogj;hﬁ%tg?le%glﬁlﬁgg’t he
“quantity or drasexysthylme pseyand mhethyli celjuloSe. dffese produtfsere quivrdxipbngives
paste. It isoagﬁgite H%%ﬁpFCt ed, Lhat such inBrove, ts can be achieved by
the sinple add & a%%?f’é’lﬁg‘?rlfﬁr%@@ﬁ?@ E%’.m‘gg s of high grade viscosity
. enhanci ngifagent s By gobigthd Mk §5dd ' : exanpl e
al kyl cel I ul ose or%ydr oxyal kyl "albgf/yl %}gﬁ@%g@:%@rﬁﬁaﬁ@%@&é&n be the
sane conpoundifegtivenessoafithe viscesityl enhaneing hgent Stintralised, ﬂ&bﬁﬁbpﬁmf;ybvi;fg #nhanci ng

agents for use w,th.the present, i nvention,include nethyl cellul ose,
hg dr oxyet hyl extrudability, ie ability to flow under ap;r;lled orce, or reduci}l/g the quantity of viscosity

)

enhancing agent required to maintain extrudability. . Further, cheaper viscosity enhancing
agents can be used such as lower gré,de hydroxypropylmethyl cellulose or hydroxyethyl
20 cellulose. These cheaper viscosity enhe.m_cing agents can be around half the cost of high
o grade cellulose ethers. | _ |
The current invenﬁon enables the forming of conipbsitions 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 éf 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
cdmpbsitions with the conventidnal levels of viscosity cnhancing“ 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 iniprd_vc/maintaiﬁ extrudability wﬂl .

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



cel l ul ose, hydroxyethyl et hyl: cel | ul ose, hydroxypropyl met hyl cel | ploo¥aY 2003
carboxymet hyl cellul ose, ethyl cellul ose, hydroxybutyl nmethyl cellul ose,
pol yvi nyl al cohol, clays, nodified clays, Wlan gum and ot her natural
guns. The viscosity enhancing agent and/or. _ di spersion agent can be added
-together or separately to the cenentitious slurry or indeed 15 included in
“the dry fornmulation prior to slurry preparation. As will be

, clear to..
persons s ibut ptajrelativiehelos speed witha relauely Jagh hepdipressurepng %Flg?'oﬁ{‘%l%{ca‘&nd

vi scosity enhanci ent..are o t - T t :
provi de a M%ﬁ&ﬁggﬂg%ﬁ%}t?@ﬁftaa%ﬁé&g%Q%%t}tg}oggﬁgégaot%ﬁlgwbF}%@L%ﬁs%%%ﬁgltogd
nel ani ne f @anek feydded niadtdanoat e heftbpratduat 6 thef dyersihit@rhydduced. Such

am no- sul phonate pol yner, nodified |ignosulfonate materials 20 and acrylic -

“pol yners suesultagreryoiajiyachigyeddey incregsiagitie qrantityef grrdecofdhe giscosityrahgnming

of acrylic aci.dwth l.ycar hoxwl at e.. ' LY

pol ymer s. @gg&ﬂg&fﬁ ??néegl&3§?s pﬁsﬁeeﬁkfée@éﬁﬁﬁﬁ %P/%n Itﬁ%t%%?%i/r%qé}]égglgé’rrﬁng%f oge for
extrudi Ng QAchiePSERY tHel spHple@iRIoh A a didpersicigeenent conprising adding a
quantity of dispersion agent sufficient to increase the efficacy of a

vi scosity enhafixamplesgpfiighcgadayiseasityenbancngaseatssahighirsolecienweighl . 1 n a
fifth aspec

cement 111 ogeohek ahFS: o graaiE AR RN 3K bR BRB oMot BE A% e, e

cement i ti ougr ARicah balthésamd comipouhlls SH1BReE RbluBRweidhl. SuititiPeissosity agent
in a quantity sufficient to increase the efficacy of the viscosity

enhanci Wy & inp agenty foniag with thegiresent Byeriigmpeindsprty! celiptpgeahydropyathyipy

200b -7 As di b it 0 S - o
2000 7 P B Rk B UEREBY  MBP A ERR P
M ni m si ng ceiffoge) ethytl bl esel RRirogudfimettse esliilyses polgnidyhgcotgdndlays, vdifieder
to determne suitable quantities of viscosity enhanci ng agent and

di sper si onclags,dyelan gusr andethernatwabigirns. cbpriseasity enbangingagentand{ars f er ent

fornmul ations, a.sinple extrusi ' . rﬁmS' :
cenmentiti oagpﬁrgﬁneargég{eﬁn%i a?@ﬁ%ﬁ%f*‘%ﬁ{’rn%%ﬁggﬁﬁ@gg ?@g&degr?ﬁgnm n(g ualt%eércllt and
di sper sjsonjmuaied.in Thedryrfeah@eti fiér toslurheprepapliore dAs wilhbé elshr tdipersahs a

test pressure to confirmextrudahility, As.it will be clear to persons

ski |l ed i nskiHed it the asty ids important that the'dispersion agent and viscosity enhancing agent are

thoroughly mixed through the slurry to proﬁide a homo genéous mix..
Suitable dispefsion agents include sulphonated melamine formaldehyde, sulphongted
“naphthalene formaldehyde, amino-sulphonate polymer, 'modiﬁed lignosulfonate materials
20 and aérylic 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 enhanc'ing agent contained in said

25 cementitious material. o

In a fifth aspect, the present invention provides a method of treating a cementitious

mateﬁal for extrusion, said method comprising adding to the cementitious.material a
~ viscosity enhancing agent and a dispersiori agent in a quantity sufficient to increase the
efficacy of the viscoéity enhancing agent during said extrusion. |
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quantities of viscosity enhancing agent and dispersion agent will glgpead 20t
‘a nunber of 10 factors including the type of agent used, the content of the
‘cenentitious paste and indeed the extrusion equipnment in which the
cementitious paste will be used. It is notqentirely clear at this stage why
the synergistic effect between the dispersion agent and Vi scosity

enhanci ng agent | s..obtained. The .effect of th oes differ
however, bet Wee‘dlhs disqus VedbSi EPOR AR KRS RF a t‘HPE?)E@sé‘? Frilugethet

VWile in sorgg.lr%a ‘Hﬁ’%ﬁﬁ &?@,
~only been increase C&I%F%?ﬁ% Fﬁé&é etq{r’nhl%}glr es a%igk}séﬁg\%@ gglrtrﬁegggssg%g%slcs I'Cc
.effect and tehhammyageatst sees no basis on which the synergistic effect

shoul d not be nt ined in.a full scale operation. The viscosity enhancing
agent and di spe r iQydstermeing syiablaiguaatitiened vissesky snhansing agseipadatisersiary

th t - 0
e P 8t BB A Bl
wat er to theesotragibe contiddedwhirebe atcementitious ipastosd pryvidel andidigg d@enicosiny

di spersion agent, can also he dispersed in water fjrst and then added to
t he ot her s@%ﬂ@cwm%qndsdwnsram agend oL hejtreatedypapts isthercanplis dma éast die at a
suspensi on t

be- used, 25 | Pregfis 1S58 SeFENANG, B8 RAATHE BRERART e iF HEME oF R

di spersion qganttleaaﬁmbésxtycehhatcmg)agmnam dispdrsibh agdt edlclepediCon/dlhitgber of
cementitious material, density nodifiers, fibres etc dry, m xed together for

subsequelt FACKITRIcliding thettype ?fcﬁaea? waed, tbag?@e@froféhwwentmw gigEngeed

| PEA/ AU. 2g rsed in water
firet and t REceagea spy et AR el ceptadibl it ot SLERE °C1 1 0,

~sol ution, eItuk notmmneaslyzleapmhlsmmgfeavhysthe%y:wrglsﬁseﬁbctbehaamltmgdlamnbﬁ agdiny
di spersi on ents can be, used. IS al sQ paossible to provide_the

viscosity e ‘F‘ﬁ{:}yé mgcﬂ@ﬁb’rsé’ib&m%% ebfsat ofi the synesgy,doesditfero hewesrof
~ the product bét{?\/%%1 sVRSTBE Eﬂlﬁﬂ&nﬂ?’%?&ﬁé %%ﬁbh%géﬁl? YhfileSn sorEnla Q£s%§ etc

dry m xed toget r subsequent ter orm a pas

slurry. 18 tmnmaﬁcmgbythmmsmy emﬁmmrglalgdntdmypnl}dm‘eﬁ mgez{sedmalrglhaldwall
material, |ine, I|c density m)dijFrS ettﬁna be dry m xed w htﬂe
Vi scosi ty eWI‘fﬁH’i?? @ve&1 1oy SYmgrgispic effect and the applicant seed 10 basis on w ht e

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 rhaterial. The viscosity enhancing agent and dispcrsi'on

20 agent can be added as dry solids, either before or after the addition of water to the other
solid components. The viscosity enhan¢ing agent and dispérsion agent can alsobe
dispersed in water first and then added to the other solid components. Liquid, solid,
solution, emulsion or suspension forms of viscosity enhancihg agents and dispersion
agents can be used. | _

25 It is also possible to 'provide the viscosity enhancing agent, dispersion agent and all
other compbnents of the product including cementitious material, density modiﬁefs, fibres

etc dry mixed together for subsequent mixing with water to form a paste or slurry.
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Water may then be added to pre-wet the nixture. The dispersion ager®9 may ?_nna

t hen be wo olngessl ved in the rest of the water and added tof(tﬁf}ﬁu?&bféﬁi on to

the mx. Mxing is generally not required for any | onger an tirve

m nutes. Total wet mxing time should preferably not exceed 15 m nutes.

The resultant mixture is then kneaded for sd»- around five minutes

dependi ng upon the effectiveness pf the kneading facility. In this regard

| ong_kneadi ngdispersed iswaetlfifoe i tied e ded RothRS Satid EtpfdEtsS Yid Al Sifro"

use in the 15 extrusion apparatus.. In an alternative form a cenehti!ous

slurry or pasfelutien, asulgipner sisgensiomfarve of vesbsigdenhanshg kgsity and'dispersion

sui tabl e quanéititas f ?\%iﬁgcosi ty enhanci ng agent and di spersion agent be

subsequent | y. oML t:p 'er, to the paste. In this instance, |onger

kneading time may ibgishSOsiBIE v x the viscosity.enhancin

agent and di spersi on 50$agéntq?hl%tva%o%gsw?%byﬂg%lé’g??%ﬁge -’rfés %grbggqng,angall

enhanci ng ageqﬂheaminmxmptsr(ﬁiMpmgﬁatmﬂ&ﬂin?Qeﬁfeﬁﬁﬁ&ﬁ%étedal}&@1 ﬁfm?éﬂs ous

slurry or pas via separate conponents of the FRC m xture. 'Fo explain, it
p{] 126 81 Y priged togather frs snbseqniontanixingowiti wate teforint dnpaste or shurry.

di spersion agent . ntitiQus erial could be pre-dosed with a_

vi scosity enhanci ﬁ&zg‘gtéﬁ?qg%é’%%ﬁg%g%&ﬁ COrBPRISHE Se<gmrrtfious ragtepaly Emensiliegnt

upon m xi ng vddnBity hebdifids 8tc thiy BO@W Hix@H SAtHP e W8S . e t han one

vi scosity enhanci ng agent and ym)r&éw't han. one 8?@%@%’@?@‘?’%@@?@9’%&“@%d

in the m xturWateTmaycthembe addedris pfowettheimixtire. ThodiRpersidh aphfinyypien BBY be

cured at ient . tenperature and pressure or at higher tenperatures and

pressures%ﬁ0 ?Sﬁbver‘?ép sgqu.he watsr gud addedfothe salutignye thember Mixingds or

aut ocl avi ng alenbiafly noErIRGIrad & L P . ible. .Unlike th

prior art, t?\gg resgl taf\gta] e’xtrJﬁﬁ%ﬁ#@%ﬁ?m@%ﬁ?@ﬂ?"EB&P&E shopld

9 MAi 2036 prifenibly 6OrRcRA S miMiids) M lresDtantirdatiRve tHed knBslied B9} Sayi Sothd
further distinction over the prior art which use synthetic fibres

unsui t abl e f dIVeIBIYtas sepengingrupondthe effestivanass ofithekirdadipg facility. da this esgand e
times, tenpeqgfdikRsding’ : re-tines nust be optinised for the
specific for rr‘l?}l{ at | og@@%h%dﬁ%ﬁg\%@' t'lt(%‘eég?‘ltgg%lés ﬂ),gnawgb 6% UHigEn it
i s inportent ekbusivwiappdrites.cenent i ti ous products drying out during curing.

may be appro

In an altemative form, a cementitious slurry or paste may be provided with the
| desired coxisistency, with suitable quantities of viscosity enhancing égent 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 F RC mixture. To
- explain, it may be'appropriate to pre-treat the reinforcing pulp fibre w1th a diépersion
agent. The cementitious material could be pre-dosed with a viscosity enhancing agent
25 whereby it is combined with a dispersion égent upon mixing with the fibre.
. It should also be understood that more than one viécosity enhancing agent and
. more than_.o.ne'dispersion agent may be used in the mixture. '
| The-cdmpositibns fom'led in the abbve mentioned ways may be cured ai ambient
temperature and pressuré or at higher tefnpetaﬁxres and preﬁsures. Curmg 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




Conposi tions forned using the nethod of this invention show no adv®&Mse 2005
ef fect s wigwiRigas of physical or nechani cal properties durﬂ’@?AﬁWﬂAﬂtﬂ or
afterwards when conpared to specinmens made with conventiona chni'ques
usi ng high grade viscosity 10 enhancing agents. In fact the use of

di spersion agents appears to aid the form n§-of a superior surface finish.
The di scl osed nethod and treatnment agent are also particularly suitable for
produci ng | ow atd@oRive Yu@gYPDisis i€a Airtles UREnctididve ; i j.on of
density nodifying additives. Exanples of such g%ﬁ%@%&?ﬁﬁ&%&'ﬁ te,
vermculite, I%FﬁSI@SM¢ foy aptaiclaving. si | i cate hydrate, ceramc hol |l ow
-Spheres, fly-ash c. This.invention can also be used with the addition of
air entraining ageff X34 reRyge cH’é%isPa? ATRIRTUFG mey femperatugdse p@sswresaridow

may be achi eveg.ug ' | | |n still. a further aspect,
.the present invgﬁtﬁ?%%n%grig\e/%géﬁgagdrfg?ﬁlggbéﬁﬂ? £°|fm“§ 100 |48 Vel kaopp, to achidve
cenentitiows aptinamestenghrit BiiRporast 0 aveidIRIBHérititRuS pPERtueli Y g 20
nodi fying additive, a viscosity enhanci ng agent and dlpsperssidg}ﬁm ggﬁ@lﬁ%

wat er, extrudFffféfE-the resultant paste and curing the extruded article,
wherein the di spersion .agent is.adde in.a ntity sufficient to increase
the efficacy of ¢ RampouRgRs ‘t"?“&ﬂﬁﬁ‘ﬁ‘éi 5@8?\3? thip invepfiom havbmo adveesei effects
sui tabl e for goERESHpHIRRACGH ThaiHAMR SropatibSavs ' | hores.
Exanpl es of such fi brpe}g@\/\oul d be woo |gtsjl|ol (c')ei-fﬁ?{é? r%?%{;vg%flsgvég’éstos
fibres, 25 petmpazed foi speeimeng nesls vith comvertidnabteelniqudy singhigh @idde viscosity
advantage arising .fromthe p esgnt itn\gent ion. The prior art extrusion

f echni quedar G agents, Lodaet the s ofidispegsion agengvanpearsite aidi the fasminghofmt s.
The present iy | £ an operator to choose the type and quantity
of fibreto s‘pég‘?‘?ﬂigggﬁa%hﬁrrl\gt'ch the article-to its desired use. eg up to

around 25% vol . B disslosedmethdd hrdirbament aeficart Ao gahfcudd duitahle Pbr
Vi scosity enhanging agent and disFersion agent provides an extruded
product wit h BIRIYSHRE Wyedensity camposifeartiples, that cantaun a high pupordemef density

01/ 16048 PCT/ ALRQ/: e 10 ent | | 2yt hi ,._ho) th
appl i cant has‘ﬁ#y@%@g’tg‘%g}'&s\'/i@({la }%&I &ﬁg?lg@i%%% W%‘hé ng’g {ﬁg’fVFﬁg’\éﬁl\{%{ahbéeﬁ
extruded astidehsity atciamdiliitd Bydrie, fir@aRHolloWipBiek Oy-a8ett NPER ifentiBE can

prior art. This is even true for articles with higher” fibre contents ie
15% and abovedlso be used with the addition of air entraining agents to modify density. Densities of

(=

1.2 g/cm’ or below may be achieved using the present invention,
In still a further aspect, the présent invention provides a method of forming a low
density cementitious article comprising adding a cementitious xhéteﬁal, density
20 modifying additive, a viscosity enhancihg 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 parﬁcular fibres and
. particular fibre contents. The present invention allows an operator to choose the type
and quantity of fibre to speciﬁcaily match the article.io its desired use eg up té around
25% vol. _ -
30 Further, it has been found that the addition of viscosity enhancing agent and

dispersion agent proVid_és an extruded product with an improved surface finish. It is not



5 The present invention will now be described with reference to 2eMar spps

fol | ow Sgo{gon- limting exanples: EXAMPLE 1 A conpositi onfﬁ%ﬁ@?ﬁ%ed

accor di Y1442 material s and proportions indicated in e solid

- conponents blended in a high speed Eirich m xer and then kneaded 10
.together with the water in a Hobart m xer.. {ilhe paste produced was then

extruded into sheets 50nm wi de and 10mmthi ck using a Handl e | aboratory

extruder with 75 barr.el .. For each type,of vi.scosity enhanci.ng agent,
repeat experi ﬁ’étf*'g@ cAearavhyathis %‘:ﬁuﬁaﬁo“’sﬁgﬁhﬁ PPPsy 5“558?‘?38?{ ‘1‘%‘8’& s to
ascertain the; 5y i &L bERREn EXh AL e fih O] nd
shape retentigﬂg) Ta Ig%tr 2q |fsts tﬂ-({a Vi scosity enhé%%ﬁ%éélgg‘%ﬁtpsmghx}gi@

di spersi on agimvestion ad thdserdfithe priorartleThislis asert toud foe hrticles ivgthnhighdrefibrst r y
and cost. Table 3 lists the addition |levels of viscosity enhancing agents
and conbi nat i eAEenss ie/] Pegad ehoveenhanci ng agents and di spersion agents that

of 'the ef f et of " THePETEnar et SR BREHp R B RtaRR A 3he ElTBRe B0EC
Fi bre Bl eachemcg%&r; aft pulp from1ll % w of solids Wyerhaeuser.

Cement : Silica 6 ment OPC Type 1 fromBlue Crcle Southern Cenent :
Silica 60:40 Sili EXAMBEEi || ed quartz 30% of total weight Water 20Table 2

T Dot et S R e e aotBraitl ) SRS A b Habsfen
in Table 1, the solid components blended in a high speed Eirich mixer and then kneaded
10 together with the water in a Hobart mixer. The paste produced was then extruded into
h shéets 50mm wide and 10mm thick using a Handle laboratory extruder with 75mm
barrel. For each type of viscosity enhéncing agent, repeat experiments were carried out
with different addition levels to ascertain the minimum required for good extrusion,
* surface finish and shape retention. Table 2 lists the viscosity enhancing agents and
15 dispersion égénts trialed with some detail as to their drigin_, chemistry and cost. Table 3
-lists the addition levels of viécosity enhancing agents and combinations of viscosity
enhancing agents and dispersion agénts that have equivalent performance in extrusion

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

Table 1
Material Details Amount used (T
Fibre - Bleached softwood Kraft pulp from - 11% wt of solids R
- 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 o
Type Detaﬂs' : ' Cost

VEAL - Shin-Etsu 90SHV-WF _ - US$8.00/kg
' Hydroxyethyl methyl cellulose (HEMC) -
(12,000 mPas, 1% solution @ 20°C, -
o ' ~ Brookfield) o _
- 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 DowJ?5  US$8.50/kg



US$8. 00/ kg Brookfiel d) S$7.41/kg VEA2 Wl ff Wal srode.Wal ocel VP- REBONAY 2008
Hydroxyewlllﬁwhyl cel lul ose (HEMC) (75, 000-85, 000 nPas pcPXwemdivéi on @
20 C, Haake Rotovi sko) US$8.50/ kg VEA3 Dow J75 2 9 MAC 2005 WD 01/ 16048

PCT/ AU00/ 01001 - 11 Hydroxypropyl nethyl cellulose (HPMC) (75,000 nPas, 2%
sol. And 3000 nPas, 1% sol.@20C. Ubbel ohdé]tube) VEA4 Uni on Car bi de

Cel | osi ze QP 100MH US$6. 50/ kg Hydroxyethyl cellul ose (HEC) (4000-6000
nPas, 1% sol ution @ 25 Gydr@rypoigiatethy] ENToSR0FEPMC) Hydr oxypr opyl net hyl
cel lul ose (HPMC) (20, OQT5,00mPag %% ebl. ANAS080mPKRapy, 1% sol . @ 20C.
Ubbel ohde tube) VEA6 Si ®C! OBbeldidetdBed Car boxy methyl cell lI\J/LIOSrIrgnt
{CMO) Av Ml : - 700
l(:15 )US$2. 80/ k?;’ l:‘\Qg&:‘*ul fonai—leﬁ?@roxye&@fe: %ﬁl&;%@%ﬂsm Ta%‘sw
(4000-6000 mPas, 1% solution @ 25° C,
Brookfield)
VEAS Dow J20
Hydroxypropy! methyl cellulose (HPMC)
(20,000 mPas, 2% sol. And 900 mPas, 1%
sol.@ 20°C, Ubbelohde tube)
- VEA6 Sigma Aldrich- 41,933-8
Carboxy methy! cellulose (CMC)
Av Mol. Wt - 700,000
P 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% DALl '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% o - -132.77
L EXAMPLE 2
5 A composition was prepared according to the materials and proportions specified

in Table 4. The solid components were bleﬁde_d ina high speed Eirich mixer and
- subsequently mixed with a water/VEA solution in a Hobart mixer. The paste produced
was then extruded into sheets 50ﬁ1m wide and 10mm thick using a Handle laboratory
extruder with 75mm barrel. For each type of viscosity enhancing agcht, repeat
10 ¢Xperiments were carried out with différent addition levels to ascertain the minimum
required for good extrusion, surface finish and shape retention. Tablé 6 shows the levels
~of wscosuy enhancing agent required using the method of the new mvenuon and |

W1thout



Amount required w thout DA1 Anount required with Cost of fornul a%Po’Y’mAY 2068,
DAl OLD WEY91/1488 t onne VEAL 1.5% 1.2% 158. 22 145.38 VEA2 1pafiaucsfficerl- 98
'140.39 VEA3 1.75% 1.5% 163. 89 149.92 VEA4 | nadequate performance 1.2% -
132. 77 EXAMPLE 2 5 A conposition was prepared according to the materials
and proportions specified in Table 4. The sBid conponents were blended in
a high speed Eirich nmixer and subsequently nixed with a water/VEA sol ution
in a Hobart m xer. Tiableptaste produced was then extruded into sheets 50nm
wi de and 10mm thick using a Handl e | aboratory extruder vvi'th 75mm barrel .

For each type N t¥GSCOSTHY IIId.IIL,I Ty agent .cpcat +o—ex Aepts-were
carried out w%ga-jéilﬂi#%t SA—aNE. ain i HAMAURT used
required for B extru IGFFhegé?ﬁ&@@dﬁfﬁftspﬁlpaﬁmnshape r et e9fivatnof Sdidse 6
shows the | evels of visWexérhgeusemanci ng agent required using the met hod of

the new i nventComemind VOPOdype 1\¥drH Bld6CHSR SDubthy 2nnS PGS
Tabl e 4 Mat eriSilitet ai | s&mgrﬁumaeﬂaﬁtbreBl eached softwood OI’WQ%

wt. of solids haeu BI ue Gr
Sout her nOemantMﬂS’ |cang{0wcAifé0;E |calggg%ﬁgte qymé??quartzOe rCQt;thch?lL‘E 60: 40

Densi t yLow deq&gﬁ cal ciumsili cat e hydratel0% w of solids Mdifier
0

Wat er 38% of t wei ght 38% of total weight
(41% when VEAG is
used).

Table 5 . -
Amount required Amount required with Cost of Formulahon
without DA1 0.3% DAl US$/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/DA Mix 2)
‘were prépared according to the materials and ﬁroportions specified in Table 6. VEA3 is
a high grade HPMC and VEA4 is a cheaper HEC compound. For each, all the éolid
- 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 condmons for 36 hours.
The strips were then cured in an autoclavc under saturated steam pressure at 177°C for 8
15  hours. The meghamcal 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/DAL. It was also |
-observed t.hat_the sample made with VEA4/DA1 had the béttcr surface finish of the two.



(41 % when VEA6 is used). Table 5 Anpunt -required Anount required wet¥f Y8}
of For nwWa@bi/mso4sni t hout DAL10. 3% DALUSS/ t onne OLDNEW VEA32Y%pcoi4kfsoiobl77. 68
VEA4| nadequat e performancel. 8% 154. 84 VEAS5| nadequat e performance2% - °
VEAG6I nadequat e perfornmance2. 2% 147.63 * * Estimated price 5 EXAMPLE 3 Two
conpositions, one containing VEA3 (Mx 1) -38d the other VEA4/DA 1 (Mx 2)
were prepared according to the materials and proportions specified in Table
6. VEA3 is a highTgbrde HPMC and VEA4 is a cheaper HEC conpound. For each,
~all the solid corrponents wer e bl ended in a h| gh speed Eirich mxer. The
dl’y sol i ds V\I%téljll f Lkb@!:iu?ucu LUchucn v v moug ed,

till a honog M a Vil Ya N— . RLOCLL ni=lus ged
"into sheets SORMA wi de aﬂlda@@mwfthefﬂ(Kmn@ipafrOm-landl e Iaon%Mrgfmhtls uder
with 75mm barrel. Half Weperhaayséres were pre-cured at anbi ent conditions
Jfor 8 hours abeméme ot @Pcﬁ@bél&foxﬂmmirclégﬂdﬂiehpns for SénéfYSHica 6040
oostri psfvverg tdjgea cured zmgaﬂllﬁ,th tgve under saturat ﬁd StEAMR" SRRUR. A
177 C for et t ons
were tested, 'g'rﬁF aph %@ﬁs o¥\5 lh sﬁwggﬁféé&ﬁfc %iél?lrteﬁ’e s\efebrff*ﬁngf 1Hfére i S
no si gnifica F er efEECHYE eWé"Y‘rng mechani cal properties between

j('K

sanpl es made VEA3 and VEA4/DAL. It was al so observe®% phtotal Neighinpl e
made with VEME@)M had Ahia Tsbla2r surface fini'sh of the t2%inMi®IMAY 9ngq WO
01/ 16048 VEANEA4P a= -Adlis-Tabid2 e 6 2% in Mix 2
DAl As in Table 2 0.3% in Mix 2
; .
~Graph 1
120
10,0
;‘? 8.0
A ____
£ a0 TMMOCE (GPal
5 {QUN Stress (MPa)
20 -
00 |
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 SOmm'.wide and 10 mm thick using Handl& laboratory extruder with a 75mm



Mat eri al Det ai | sAmount used Fi breBl eached sof twood Kraft pul p fronBigwiay %6
~solids ser. Cenent OPC Type 1 fromBlue Circle Souther t o
Silica \é%&%néﬁgl ca200G m |l ed quartzCenent : Silica 60: 40"@‘&@&%
- Ext endospheres (holl ow ceram ¢ spheres, 10% w of solids Mdifiereffectiv
- density -0.7 g/cc) Water30% of total weight ¥/EA3. As in Table 22%in MXx
VEA4As in Table 22%in Mx 2 DA IAs in Table 20.3%in Mx 2 "ME (GP.) !
Ut Sraa (MPa) VEM. I r .Praain VEM SEf r Pr aar m PCT/ 0/ 01001 VEA3 381w
Prnon. EXAVPL EVHISL T8 SleRstiits Tavisi e abi s esh i G HeroR gae Higdaning
proportions indicated in Table 7, the solid conponents blended in a high
speed Eirich makerd showsitheleveln ofitisdositysepbaneing agant requiredvsitithrandrwithddo tier t
m xer. The paste produced was then extruded into sheets 50nm wi de and 10
nmm t hi ck usi n@ispersidnagkatad defonsteatts théayndighyh a 75mm WO 01/ 16048 2 9 MAY
2006 PGI/ AU00/ 01001 -14- barrel. Table 3 describes the viscosity enhancing
agent and di spersion agent used and Table 9 shows the levels of viscosity

enhanci ng agent redableed with and w thout the dispersion agent and
denonstrates the synergy. Table 7 Material Detail sAmount Used

e

1
O

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° °  Table8 | |
- Type Details ' . ' ~ Cost
"VEA 7 - Rheolate 101 from Elementis US$6.28/kg

Alkali swellable modified polyacrylate emulsion

(15 Pas, 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 (US$/tonne) .
OLD NEW (v

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/embodimenté may be

10 developed 'without departing from the spirit or scope of the present invention.



Fi breBl eached softwood Kraft pulp from Wyer haeuser 9% wt of sol i &9 MAY 200§
Cement OPC Type | from Blue Grcle Southern60:40 cenment:silica Silica200G
mlled quartz60:40 cenent:silica DensityLow density calciumsilicate
hydr at €30% wt of solids Mdifier Water52% of total weight 5 Table 8 Type
Details VEA 7 Rheol ate 101 from El enentisl A kal i swel | abl e nodi fi ed
pol yacryl ate emulsion (15 Pa.s, I%sol. @1 1 /S (shear rate) and PH=7.0, 25
deg. C BroqifAms) DAl SKW Mel nent F15 Sul fonated Mel'am ne Fornal dhyde
-(SMF) Tabl e 9 Cost US$6. 28/ kg US$2. 80/ kg Anpunt required Anount required

Cost of For hRgeit t@ﬁ&sé%%l&tr&dyﬁ e&Adntitised/ hABRA) cdhfisNipd VEA 7
5.5% 4. 5% 233. 857“%8(8“% g be undersfood by persons )sk ITed 1n the art

t hat thefollovmn nbodlrre ar.e sho hat
?th her appl i ¢5£P38 %Fgﬁ‘]gfo’ﬂﬁﬁ% @%91588“?6 g%telquﬁeug S)% %lg%fgga%/c ?“%‘gt rgm
~the spirit or_scope 0 the present invent 115 CLA|

An ext rusi onffisgenef ﬁlewlaqgetxpﬂﬂ@;e@maég%/{g EB%I OnFPEtF‘Fll I\@Ysﬁh‘? %Wﬁlt%gﬁﬁ)l?ﬁﬁ”wgl né a

vi scosity enhancing agent and a dispersion agent in a quantity sufficient
- in increase2t he Anefgbhtcaayainked ihelaimdovlsreiy tenviaensitignhapoing agent ispresidedisi on
of said cenentitious material. 5 2. An agent as claimed in claim1l wherein
the viscosi byo8/IaRGiwiegR@TaAly bslidsRIT® déaféntitious material and the dispersion agent
is provided as 0.05-0.5% by weight of dry solids of cementitious material.
3. 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 reduced
10  dosage of viscosity enharicing 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 in a |
quantity sufficient to improve extrudability for a 'q'uantity of viscosity enhancing agent
substantially equivalent to a conventional dosage.

| 6.  Anagent as claimed in any one of the preceding clauns wherein tlle viscosity
enhancmg agent is a cellulose ether.

20 7. An agent as claimed in any one of the preceding clalms wherein the VISCOSlty agent
is hydroxy alkyl cellulose, hydroxy alkyl alky! cellulose, carboxy alkyl cellulose or alkyl

 cellulose, or mixtures l;hereof | | | | | o
8. | An agent asl claimed in any one of the precedmg claims wherein the viscosity
enhancing agent is selected ﬁ'om the group conmstmg of hydroxy propyl methyl

25  cellulose, hydroxy ethyl methyl cellulose, methyl cellulose, hydroxy ethyl cellulose, -
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as 0.3-5% by weight of dry solids of the cementitious material an@?ﬁ@y 2008
di spersion agent is provided as 0.05-0.5% by weight of dry solids of
cenentitious material. 3. An agent as clained in claim1l or 2 wherein the
di spersion agent is added in a quanti %x sufficient to nmaintain
extrudability of the cenmentitious material with a reduced 10 dosage of

vi scosity enhanci ng agent as conpared to a conventional dosage. 4. An agent
as claimed in claiml1l or 2, wherein the dispersion agent is added in a
gquantity sufficient to maintain extrudability of the cenentitious nmateri al
with a lower grade or |ower nolecul ar weight viscosity. enhancing agent as
conpar ed aaobca;y syl enliilosea tthplostylese 4l Ky droXy baityd mietlgd cellwosepat minturésai m 1 or
2, vvhereltﬁ di spersion agent is added in a quantity sufficient to

i mprove € FFﬁgabl lity for a quantity of viscosity enhancing agent

substanti al | uival ent. tq.a conve onal dos . An_agent .as cl ai ned
in any one 01}/ ‘gﬁ 2100z 1o o ‘%F%W%féer%r???d{ *giné(‘f"%ﬁ%/the KRS ng agent
is a cel Iéﬂhmn%e&g&hs sélectihg R ARREuPG NSk B Pol i ¥icolids, ghmkhe precedi ng

clainms wherein the V|sc05|ty agent. is hydroxy al’kyl” cellul'ose, hydroxy
al kyl al kifrlude Welangian, lecustisry gamléypr&t@mwgdl@mealgmata,l swgllable alkebil ose, or

t di | ai
whor oi 1 hanyogof draCRodR e 81 Rl AN pBBBlnk BREBTET "0 <11 T

consi st i ngryic Hagett molymens opwlixtnees thekeo?5 cel | ul ose, hydroxy et hyl nethyl
cellul ose, nethyl cellul ose, hydroxy ethyl cellul ose, AVENDED SHEET
| PFA/ AU 2100 M%ﬁ@‘nSasdlﬁnredmbmgyoﬁmifhb/d precdingl cbsdms wheteitl the dispersioae and
hydr oxy but math cel | ul m xtures thereof. 9. An agent as

cl ai med |argeéh‘§aSH]8 ehatqdigre ‘é@éﬂ?ﬁ@ge& ai ms wherein the viscosity enhancing

agent is sele ng fro the gr consi sting of polyvinyl alcohols, guns
i ncl ude Vi éﬁﬁgenr% glfneSélaﬁmg@m derpr ng%mam%aweg} the dispersigR| | abl e

al kal i eigehtslls MPh&HatedGhdlhrhine FOHMPMNTES S sufphBstePapiidiché Efimaldaye,
pol yet hyl ene gl ycol and acrylic based polyners or mxtures t hereof. 10. An

agent as gl ai MRdehbnifioks RitfuRtioh BSmpi &S ntilighd TRatkif! SitidndiRFwih SPEr si on
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.

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

weight of dry solids of the cementitious of dispersion agent.

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 cheaper

viscosity enhancing agent as compared to a conventional dosage.



agent is a sul phonated.type dispersion agent. 11. An agent as cl ai/®MAN2005
‘any one of the preceding clains wherein the dispersion agent is

‘sul phonat ed nel ami ne fornal dehyde or sul phonat ed napht hal ene formal dehyde.
12. A cenmentitious fornulation conprisin cenentitious material,
optionally with line, silica, density nodifiers, reinforcing fibres and

- water, and a viscosity enhancing agent and a dispersion agent in a
quantity suflfi cidesementitionsfosmutationas slaimedinclym Hher 13 deran dispasng 385 Hy
agent. 13. A cenentitious fornulation as clainmed in claim 12 conprising

0. 3-5% by wed gided irPd qe4ntity Sl ffidfenofo nlprovcstnidabilioufor apuaniiyl ofoiscusigeosi ty
enhanci ng agent and 0. 05-0.5% by weight of dry solids of the cenentitious

of di spersi 9&%?@%%;e&%ubﬁa&?{@%@ﬂ# icﬁ.?émeﬁmm_d@&ggl ainmed in claim12

or 13 wherern Sion agen ado n a quantity sufficient to-

mai ntain extrudability with a reduced, dosage of  Vi.S it n L gent
as conpar edI%O Q@Wéﬂf’ﬁlﬁ) éﬁn“[fg’gﬁé‘éplai%‘?f% @ér?é‘ﬁﬁftcfag%é 1?3&*&%&‘36@%&%5

- clainmed in claim12 or 13 wherein dispersion agent is added in a quantity
sufficiert viscosifyrenhanciegagandiss sallwjosgieth§r.a | ower grade or cheaper

vi scosity enhanci ng agent as conpared to a conventional dosage. 2 9 MAY
2006 -17- 168. AAcertitibuofosmiitationlaaclaimedin anlyaingwed claims [12itonl 7 fvherein the
wherein di spersion agent is added in a quantity sufficient to inprove

ext rudabi | i RI%C&Q@O e&qg?{g%ﬁg?éyqfkﬂhélﬁ%éeﬁ Kydr6RalR9| aliyE@inloss dasioxytaligl | y

equivalent to a vent dosage. 17. ‘A cenentitious formulation as
clainmed in a one o | ai 12 1 in the 5 viscosity enhancing
“agent is a Egﬁl‘aﬁeé’\{é‘h%’gﬁgl’qu%.org\l%((:té%lg\rfﬁkﬁolq{bus fornul ation as clained in
any one of clains 12 tq 17 _wherein the, vjscosit nt i, hydroxy.alkyl
cel l ul ose, R9dr éwwréypu%fw#la@@maw@%? %‘B&i’é °§gE§}T‘S 12&? %(glwglgénb{heal kyl
cellulose, or mxtures thereof. 19. A cenentitious formilation as clained
in any ore wiscodityienbarking sgengisgetactsdriram the grouy Fensisiing ot EXARXY iPRPYagent i s
sel ected fromthe group consisting of hydroxy propyl nethyl cellul ose, _
hydroxy et hydethy@tcélwllogeghydiorg ethylratethyll celbilose] methyl heitirlosey hpdroyy ethyk| | ul ose, -
car boxy nethyl cellul ose, ethyl cellul ose and hydroxy butyl nethyl

cel I ul ose, L %t - Glosé hdiBydroxyblied ethydselhilesened
o Ly one R iR HENGHL AR, AngRaod eyt et dodtls

“or mixtures thereof.

20. A cemcﬁtitious formulation as claimed in any one of clair_ns 12 to 19 wherein the
15 viscoéity enhancing agent is selecting from the group coﬁsisting of .polyvinyl aicohols,

gums include Welan gum,'locust bean gum guar. gum, sodium alginaté, swellable alkali

emulsions of acrylic co-polymérs, clays or modified clays, polygthyleﬁe.glycol and

'acrylilc based polﬁners or mixtures thereof. |

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

22. A cementitious formulation as claimed in any one of claims 12 to 21 ‘wherein the

dispersion agent is sulphonatéd melaniin_e fonnaldehyde_ or sulphonated naphthalene

formaldéhyde.
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15 vi scosity enhancing agent is selecting fromthe group consistihg MY 205
pol yvi nyl al cohols, guns include Wl an gum | ocust bean gum guar gum

sodi um al gi nate, swellable alkali emulsions of acrylic co-polyners, clays
or nodified clays, polyethylene. glycol ﬁgg acrylic based polymers or

m xtures thereof. 21. A cenentitious formufation as clained in any one of
clains-12 to 20 wherein the 20 dispersion agent is a sul phonated type

di sper si on @3entTheame ofioneprmore disnession Agentain Be cxEusEEhAGEMSNUERYS one of
“clainms 12 to 21 wherein the dispersion agent is sul phonated nel am ne

f or mal dehydengterisiubptiepairdenefihtieading the dfficavylof ahvystesity dviliahtifg SpkiE Huring
10=ALAI | 23. The use of one or nore dispersion agents in the extrusion
of a cenentigiQus, material for the purposes of increasing the efficacy of
a viscosity enhancing agent during extrusion. 24. In a method for

extruding a.cenentitious.materi.al, the j.nprov t ,conprisi 5 [hg a
quantity of ,Zg'r S”?}g'asrpgtﬁoi&g ﬁf‘&@é}f‘g iacciegﬁflh S 1}}%@%@%@@1’0&6{1{3@%@@?&%@
viscosity enhancing agent contained in _said cementitious material. 25. A
met hod ass cladilingd quantifyefidisnersigrorgenhsuifigiont wdpgrsy thnpAsaENY BYeFsitys

provi ded as 0.3-5% by weight of dry solids of the cenentitious material and
the di sper shhamchgeagent sompained thesdtiheenenbifion® sidempl.wei ght of dry solids of
cementitious 10 material. 26. A nethod as clainmed in claim24 or 25

wher ei n t he 28i SPEhTEtigl AGPined 1 AdHR 4 Whedein theitdosity entiabtipzagentio maintain
extrudability of the cenmentitious material with a reduced dosage of

vi scosity enpanglig A9eRL vAS AATBRAGFRs Br ARMARKIAIA mARIAGRY (B - A

met hod as clFainmed 1n 'clal wherein the di spersion agent is added

ina 15 quantity sufficient, t Lot aion. extrudahility. of .the cenentitious
matori al w ApsrdeaRent Grosaded s QY oBPEAER Aanpnic Chatr iR hanci ng

agent as conpared to a conventional dosage. 28. A nethod as clained in

cl ai m 2410or negerialher ei n t he di spersion agent is added in a quantity
sufficient to inprove extrudability for a quantity of viscosity enhancing
agent 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 énhancing agent as compared to a conventional dosage.

27. A metnod as claimed in claim 24 or 25, wherein the dispersion agent is added ina
15 quantity sufficient to maintain extrudability of the cementitious material \.?Vith a lower

grade or lower molecular weight viscoéity enhancing agent aslcoxnpared to a

conventional dosage.

28. A method as claimed in claim 24 or 25, wherein the dispe;sion agent is édded ina
- quantity sufﬁcienf to improve extrudability for a Quanfity of viscosity énhancing agent
20 snbs_tantially equivalent to .a conventional dosage. |
29. A method as claimed in claim 24 or 25 wherein the viécosity enhancing agent is. a
cellulose ether. |
-30. A method as claimed in any one of claims 24 to 29 wherein.the viscosity agent is |
,hydfoxy alkyl cellulose, hydroxy alkyl al_kyi cellnlosc, carboxy alkyl '.cellIuIIOSe'or alkyl

25  cellulose, or mixtures thereof,
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20 substantially equivalent to a conventional dosage. 29. A nethod 29 MAY 2005
claimed in claim?24 or 25 wherein the viscosity enhancing agent is a

cellul ose ether. 30. A nethod as clainmed in any one of clainms 24 to 29
wherein the viscosity agent is hydroxy gkkyl cellul ose, hydroxy alkyl

al kyl cellul ose, carboxy al kyl cellulose or alkyl 25 cellulose, or

m xtures. thereof. AMENDED SHEET I1t7r-* Rl A é% . gF9.NﬁY 200G -19- 31. A
met hod as cBhi mAdnethod Ay elainest inanyjong obalaims bt waersin the W§cogibs;  y
enhanci ng agent is selected fromthe group consisting of hydroxy propyl

met hyl  cel knHag6ig apsetriosslectedfrbmntie grdup cehsistingsef hydeoxyproppl methpk e,

hydr oxy ethyl cellulose, carboxy nmethyl cellul ose, ethyl cellul ose and

hydroxy but Xémfl‘&fe,hlé(;ldfr&@} gt?lkféﬁ@%xxpf%ﬁxld&%&@ﬂh??célh@ds@?ﬁydﬁﬂy ethyh@llntge,as

clainmed in any one o 31 wherein the viscosity enhancing

agent is selecting from.the grou LSt [ , guns
el ude” vl SonEretgLulutgeerRyoaTaRk ahd Ry BOLY KM BARGTLF, 31T

al kali enul sions of acrylic co-polyners, clays or nodified clays,

pol yet hyﬁen@lgpvéélllef@ﬁfd 10 acrylic based polynmers or m xtures thereof. 33.

A method as clainmed in any one of clains 24 to 32 wherein the di spersion
agent is a32ul phoethdéds thpredinspyrone oficlaien?4 taeyl whereint e 1%8sIBl ai med i n

. any one of clainms 24 to 33 wherein the dispersion agent is sul phonated

mel ami ne fogimhdighugdentqs saledtipdieh ek grapdiednisting of polysingdajudbols,IgndS5. A
method as clained in any one of clainms 24 to 34 wherein the viscosity

enhanci ng agent i.spek sl ' ih&e. dvellabRaditang t he
cenmentiti ouglcpurgﬁﬁggfglga%@h%bﬁc%?%ggl %gﬁgﬁg?%ed(ijﬁ?ﬁ%ny one of cl e{ai ns 24 to
35 wherein the viscqgsity enhancing,agent Lsper.si onbi ned
insitu w t heTHisions ﬁ‘ff'p'illF 8?,1?0131 ‘ﬁ%t‘%%i°&ﬁ°%§€?ddﬂ§’%ei’§§'§ﬁ‘ﬁ%ye%@ %lgdca
cementitious material for extrusion, said nmethod ~conprising adding to the
- cement i tioouscrihie based ipolymars epsixtyres Mgkerfi ng agent, and a

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 wh_erein the viscosity
‘enhancing agent and dispersion agent are combined prior to treating the cementitious
matérial.

36. A method as claimed in any one of claims 24 to 35 wherein the viscosity

ehhancing agent and disperéion agent are combined insitu with the cementitious
20 material.

37. A method of treating a cementitious material fo; extrusion, said method

.comprising adciing to ﬂlé cementitious ;iia;ferial a viscosity enhancing agent, and a

dispersion agcrﬁ in a quantity sufﬁcicnt to increase the efficacy of the viscosity

enhancing agent during said extrusion. -
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di spersion agent in a quantity sufficient to increase the efficac? cmxﬁgwn
vi scosity enhancing agent during said extrusion. AVENDED SHEET BEA(A %
9 MAY 20065 -20 38. A nethod as clainmed in conprising 0.3-5% by wei ght of
dry solids of the cenmentitious materigal of viscosity enhancing agent and
0.05-0.5% by weight of dry solids of “The cernentitious material of

di spersion agent. 39. A nethod as clained in or 38 wherein dispersion agent
is added in a quantity sufficient to maintain extrudability with a reduced
dosage of viscosity enhancing agent as conpared to a conventional dosage.
40. A nmethpd as clai ped,i.n _any one of ' 37 10,39 wherein dispersion
agent 1o Yoo e B aPedPeotbfieBe ot SVt b iRt Be i oYWt

| ower gr agtmentiticiaametial of vi3Csitl eihamoingngeman@QOSL0. 5% by eveiht 8fldilyGoRds
conventional dosage. 41. A nethod as clainmed in any one of clainms 37 to 40
wher ei n dtfdbesaneitigpematerial of disgersiondgentquantity sufficient to i nprove
extrudability for the given quantity of viscosity enhancing agent
substantig]ly i . I .4 ‘ as clainmed
in any on%d'of Ig?%%ﬂ\r@d agi}ﬁatl%g%% °3§§r%‘§féﬁé“?ﬁ§1’%@s8§§gﬁ 3l/s a%gﬁ@erll% LJralggtggent is a
cel | ul osesuffidient.to Afint#in ertridablilifswith airededed dosageyoforisosity edhancisg &ént 42
wherein the vis ositg8a ent is hydroxy al kyl cellul ose, hydroxy al kyl

al kyl cel $ORRSE! to@Lpo onldosageal | ul ose or alkyl cellul ose, or m xtures
thereof. 44. A nethod as claimed in any one of clains 37 to 43 wherein the

vi scosi t y4enhanhditbd RLIhed B 28§ b8E LM th RO vHRIHPIRARSbS s%éagisof hydr oxy
propyl nethyl cellul ose, hydroxy ethyl nethyl cellul ose, nethyl cellul ose,

hydr oxy eaddpd inceqpantigsafficient bomgintam extrudglilifyivisl a lovear igyade oerhagberse and
hydr oxy b, | . ' r . 45. A nethod as

cl ai nred iﬁgéaét)ﬁl;&ggrll@%lp g%{géﬁlﬂ%%?ognpaf%i t?ﬂ)s\%\)/ﬁ%er%g?{rllﬂt% ﬁga%%i scosity enhanci ng
agent is selecting fromthe group consisting of polyvinyl alcohols, guns

i ncl ude Vil an Agwsthod Belfithed@many @Heb Ot aiinsBTty 46 Gihickbin disghrsiad Bgensisel | abl e
al kali 2 9 MAY 2006 -21- _ . . . L
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
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 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 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 polyvinyl alcohols, gums include Welan

gum, locust bean gum guar gum, sodium alginate, swellable alkali



emul sions of acrylic co-polyners, clays or rodifi'ed clays, polyetHyBeMRY 2005
glycol and acrylic based polymers or mxtures thereof. 46. A nethod as
claimed in any one of claims 37 to 45 wherein the dispersion agent is a
sul phonat ed type dispersion agent. 5 47. A2hethod as claimed in any one of
claims 37 to 46 wherein the dispersion agent is sul phonated nel am ne

f or mal dehyde emulsiohpofaeatliztorpgliptbn elags dranodifide ks, potfthilereiiyest

forming a |low density cenentitious article conprising adding a

cementitious Inddd, Iot £V dditive, viscosity enhancing
agent and diag%gi?gagér?%(ggg?ﬂst%%ﬁgé%@%?gudi ng the resul tant pazéeda_nd
ent is added in a

Guant 11y suf Poe] eniiopiodion cPURed I b ot Tips 37 % A herai s dispariomaeehi
agent. 49. A ne[f?lggatg? claimed. in claim49 wherein prior to extrusion,

lime, silica?aH WP dispersigiotgcabent may be added to the cementitious
material. 50. A nethod as clained in claim49 or 50 wherein the density of

the cured Sar #7cl é imsthod Bs nhaimeyt Bedngronelodiclaim? 3P tads whereig 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 enhanciné 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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