; e3ewphKwrFFGAH@ J6KThKLY Mb March 2003 CONSTRUCTI ON ELEMENT 5 Field of
the I nvention *@0002* The present invention relates to construction

el enments. In particular the invention relates to a fornulation for
producing a |lightweight cementitious cenposition using a cel

particul ate material, nmethods for the (r?ranuf acture of the cgrr'{él#ﬁ?ggg
conposition and a 10 construction el enent produced fromthe cenentitious
conposition. The invention also relates to a |ightweight constr ]

el enent which sinulates the GQMEH@“B?NW%&T Backgr ound ohmmm”mﬂww
I nvention 15 Cenent bl ocks and panels are comonly used in the consfructt
industry. As a building material, cenent bl ocks and panels are typi ca|6fy
heavy making it difficult to lift. nove and place the cenent bl

panel s when constructing structures. It is therefore desirable m"wmmfﬂmm
st rongs | Figid vethe Bhvengionnt i ti ous conpositions and concrete for use'i T
construction el ements for the building industry which preferably haf@bod
‘acoustic and fire resistant 2o properties, are strong, durable and

af fordah).e. Various pethpds have been proposed to form cenentjtious

bui | di nghéq RIREARE DVERHQT ‘§F"r‘f‘§ t‘bﬁ?‘ﬁ'&’lﬁf‘ﬁ?é"é&"ﬁuﬂﬁ?@“ 3t theinyertipaifelates dandust
as a conpRpeblatioPdrProRIRYVElightheighd dbmenti ik c6ﬂbb$&li9§%si9?_§%@lhﬂ@§é' culate
fillers tend to make poor products due to uneven distribultion in 25 the
final prm@@xlatemam@l-mthturs(fg’éthsa%@wfwvtei of theeeanentitious sompositianeandlat of a

t endency. of f [ ' . An or f the
nvent? SearidBalepsit plodulcd im e tatfiellonl L ahbb ok BhORheR Rl | 02 (e
appear anekuafto gllighivedgta cdnstamti e eleareat whidhisimdiarey the sgheatance efgranitedg such
an appearance 30 but required to be inexpensive and |ightweight. 25

March 2003 A requirenent accordingly exists for a |ightweight construction

el ement M}j{l{g&omop@g Ig{,e,1m,rne of the follow ng qualities: strength;
a e;

subst ant non- f | ammab attractive; sound and heat insulating; easily
handl ed and worked; and able to be plastered, painted or rendered. 5
Summary of the Invention According to an aspect of the present invention

t her e 15 Comenpibipsls and pagslspes epRmeBlysRertin SisSORYHSHON tRBI Y o s 2 asildige
material, cement blocks and panels are typically heavy making it difficult to lift. move and
place the cement blocks or panels when constructing structures. It is therefore desirable to
utilise strong lightweight cementitious compositions and concrete for use in construction
elements for the building industry which preferably have good acoustic and fire resistant

20 properties, are strong, durable and affordable.

Various methods have been proposed to form cementitious building elements utilising

particulate cellulose materials such as sawdust as a component. Often however the addition

of cellulose based particulate fillers tend to make poor products due to uneven distribution in
25 the final product of the cellulose based particulate fillers as a result of a tendency of the filler

to float in the wet mixture.

Another form of the invention relates to a resin based construction element which simulates
the appearance of granite and can be used in building products requiring such an appearance

30 but required to be inexpensive and lightweight.



20-80% by wei ght of cellulose particulate material 20-70% by wei ght of
cenentitious material; 0.1-1 % by weight of cellul ose ether; and 0-5% by
wei ght of cement setting agent, wherein the weight percentages are chosen

to total 100% 15 The present inventi op al so provides a rre%h,g@ (%ﬁ)rgtdée
preparation of a construction elenment Conprising: a) mxing C f uI2 Se

particulate material (20 80 w %, cenentitious material (20-70 wt % and
cellulose ether (0.1-1 wt %9 to forma dry mxture; b) adding, with m xing
to the dry m xture, water and optionally a setting agent (0-5 20 wt % to

form a el RluGerRAt AdcoRifglf SRRAYGH b AthoMidhDonrb i WehBE: WRER 85 oneor ||

cenmentitious ‘conposition to  harden to e construction enen

further agfnedf e followWity QLAises tstreAYBN bhtdartiiRY Qoh-SlaRireybldeshractiRt badhd ffd
the preparation 25 of a construction el ement conprising: a) mxing a
cenent i ti bes inntlatingleagibOhdardledtantyworked ] andeble tottegrlagtéred; painted ¥y remdztery, and
optionally a setting agent (0-5w % to forma wetted m xture; b) adding,
with mxing to the wetted m xture, cellulose particulate material (20-80 w
% to faorga wetted.,c ntj.tious conposition; and 5 March 2003 -3 c)

al | owi ng ?H@'%ﬁ 86“&%@&’*’?? ous composition to harden to formthe
construction elenent. The actual conposition of the wetted cenentitious
conpositions of the present invention 5 may be vari ed dependi ng on whet her
the wett edceortstd arpaspest dflthop@serit dnwgitionnhede ioprodideda ligtaivbight tdmérBitious
pressed into bricks by a block-nmaking machine or clay-extruder machine and
cut pri or compb#fing campo@dg: t o set. The invention also relates to

| i ght wei ght const tion .el enents such as panel s and bl ocks | o when made
with the cerren%ﬁf’g%?yc%ﬁﬁ%ts‘?ﬁie@wgs%?arpﬁﬂl @'%@ﬁ?ei nvention. According to

anot her, aspect Z@tﬁ%e"ﬁgﬁwf&ﬂé%& Lgre is provided a |ightweight
construction elenent I cA sinulates the appéarance of granite, wherein
sai d el enent i 9. pnepby edkight oftdluieietetidreamd xt ure of - .

0-5% by weight of cement setting agent, '

wherein the weight percentages are chosen to total 100%.

15 The present invention also provides a method for thr: preparation of a construction element
comprising:
a) mixing cellulose particulate material (20- 80 wt %), cementitious material (20-70
wt %) and cellulose ether (0.1-1 wt %) tc form a dry mixture;
b) adding, with mixing to the dry mixture, water and optionally a setting agent (0-5
20 wt %) to form a wetted cementitious composition; and
¢) allowing the wetted cementitious composition to harden to form the construction

element,

Still further according to the present invention there is provided a method for the preparation
25 of a construction element comprising:
a) mixing a cementitious material (20-70 wt %), cellulose ether (0.1-1 wt %), water
and optionally a setting agent (0-5 wt %) to form a wetted mixture;
b) adding, with mixing to the wetted mixture, cellulose particulate material (20-80

wt %) to form a wetted cementitious composition; and



20- 60% by vol une pol yner casting resin; 10-60% by volunme raw verm culite;
10- 60% by vol une expanded vermculite; and up to 5% by volunme resin
hardener, 15 wherein the vol une percentages are chosen to total |00%
Throughout this specification and the clains which follow gififss ozt ext
requires otherwi se, the word "conprise", and variations such as "conprises"
or "conprising"”, will be understood to._inply the inclusion of a stated

i nteger or step or group of integers or steps but 20 not the exclusion of
any other integer or step or group of integers or steps. Detailed
Description of  t l.nvent i The copstruction el ements epared from.the
cenentitious 8&?3@’&‘% ﬁ'ﬁswe dtcﬁg’eﬁﬁﬁg‘é%ctomfgs’{;%kﬁﬁrgw tz?&r@"gl Epsiyegon
conpared to starﬁ%g,rtpenent and concrete building el enents 5 March 2003
-4 which makes the elenments easier to |ift, carry and place when used in
construction. The |ightweight construction elenments are strong and durable
and are able to be cut with a normal wood saw and drilled with standard
wood dr i The adtugl compesigion of thecwetind cemantitious cemnosidons ofdhe presentdovenionas does
timber without t.he . need. for plugs., The construction el engnts 5 show no
appr ec Pa‘B‘Pé?’E r"ﬁﬂﬁ‘fflﬂﬁ"g‘lng%‘p‘gl?ez%r&he 3’F“‘f‘ﬁ°é’"?"|of’ﬁ8? ’Snﬂfoéﬁr@lo sihiaR Rapldypr
drilled M]%‘]hcﬁa §4dd SR BRIk by & BRICR-maki xﬁf&hhﬂé‘&%@aﬂ@it‘iﬁd&?hﬂcﬁirﬁ%&” al
is preferably sawdust. The sawdust is preferably fresh and 1s used wthout
havi ng féutpriopeebeidg abalvedwated or kilned It will be understood that the
exact 1o proportions of sawdust used in formng the construction elenents
vary according to the type of product desired. The present inventor has

found t . i.n_gener al ' . riicul eferr for use
ound e RO B0t Lt RALGABhe oA SACA Yo BRI i

r equi n@dwhén ARAdEWHHALE cdrhéhtitiots SaMBPeitionddethe PraBR ihléhtidhe conposi ti ons,

Such high water content conpositions give poor conpaction, are slow to set
and once set are nore !5 susceptible to powder or crunmble when worked with
standard carpentry tools. The use of fresh sawdust aids in,the conpression
of the CAREAEIEIBAROBE BT ET URPratiat CRULR L arPEH5E A 1EhHENel oront s
formed thsikahédsh cifaagivhiansmaldtes e appeanned 6Fhdtt, dhRrdih 641 Whdngdi isand al so
have very good thermal and acoustical i1nsulating qualities. 20 Preference

for the Propared SomypsetablednBAHAASt derives from depends on the method by

whi ch the congglse] iyoibi&ne FBYnfer 8a&ireqtdied. Hardwoods such as eucal yptus
and oak are preferréd for construction elenents prepared by bl ock-maki ng

machi nes and &86PUshyovelpmecaw ermnicelitedwood sawdust provi des good acoustic
[ nsul ati on pr opebld S8,ahELELANLY yethgularngood savdust is very fine, being
. 25 However, o7 ]

simlar to powder woods such as pine are preferred when
wet cenentiti opso $drhyoslumoresindraedeget, i n casts or noulds. In this case, the

SOt WOOdnS RIS ol neeRlehtaBl treGRBIS o itaifbBSS OF about 2-3 mm

Throughout this specification and the claims which follow, unless the text requires
otherwise, the word "comprise”, and variations such as "comprises" or "comprising", will be
understood to imply the inclusion of a stated integer or step or group of integers or steps but

20 not the exclusion of any other integer or step or group of integers or steps.
Detailed Description of the Invention

The construction elements prepared from the cementitious compositions of the present

25 invention are lightweight compared to standard cement and concrete building elements



5 March 2003 -5 The cellul ose particulate material when used with

cl ay-extrusion and bl ock-conpressi on noul di ng techniques is preferably
present in an anmount from about 30-60 wt% nore preferably 40-50 wt % based
on the total weight of the dry fornulation. 5 Wth casting g gfhBh t he
cellulose particulate material is preferably present in an anount from
about 20-70 wt% nore preferably 30-55 % even nore preferably 40-55 wt %
Also with the casting technique, the particulate material may be part
substituted with el astoneric beads such as, preferably, polystyrene beads.
The beads, .are desirabl mal.l er .than 0.2 byt can have a size up to 2
. The SHOUAEKET e FRIERERTIE’ Balhe Ay Andpiae e iRed BT h o0 v o6
when t hg; : el j i Syl 40 W %
and up. CE Rt RO RRRAh SMIRHR FELEEAEn] durkble 3R SRHAL e BN 22 Dt of
about 2Ghonn2b wbdd avearridididd et staridard svdod \dalriaRl THe@onbihection Ridmattd E40

el ements prepared by the extrusion nethod to have sone of the cenentitious
mat er i alhoddagilsror setemvs o dees sianher eithoue theeneed forl plugs. 1B cargdudsioniglemnent30 wt %
of coated fly ash..The fly.ash is requir.ed be cogted with silicone or

ol ass ¥ GhawabaprEh bR Tt T GRDOAACO0ST T Wler PO ok B GF LS8 1 oms
suitablgukg&d EHﬁk? s, Many types of fly ash are suitable. One source of
fly ash results omthe burning of coal in electrical generating
facilities and this type of fly ash once coated may be effectively used in

the present application. Mre preferably is naturally occurring 20 vol canic
f1y ash,Theisedwlosespastieulste sgtezialiisqprefentbln savwdushi The sawdust is preferabb froswered .

The fly .ash once at.ed.sj.ani ficagngl nhances,th ualjty of .th

const r ydt P BENERRTE PR s ERheeE R T 1 2 4 Prdediorlnlibe sratter - e
as it @hsoidgonsHrIBwaNR Ul $n Rmiad Hie EdmRiMdRR MBhERSVERReSHIBShe AppeTHE
wetted cenentitious conposition is a clay-like hard plasticine-type

m Xt ur e.of preduct desired  The prssenuizentoh hasifpund theit,én gaverelitdry savadudeisioed

| engths. El epents such_as pangls and .hl oc can be made by this nethod. The
L1 c  orPaBIoUB RS Ga B R COBRO oBR T aE BN Ayt e Bibberating aG: h

product g,...El / Bead rd : Lol udi .5 March
D003 - 6 T LSRR TR B il S AR hipiog S EGimpoiont™ Sah high ¢
Tr ade navaterhbatenf ¢dmposaides give podiheorhpadtion caerelow'toi set arsdondeaeeird mdrei t S

broadest sense to generally refer to a mxture of clay 5 and |inestone that
har deh% susrgPtitle {apRwdsH os gpmblegwham workadawith stapdpsd Garpeptry toddsanl irsusgrof cement
but prefer i.S.:hi 3 t . i gh

at'r engt oS R eidh Blnbdretetet SPRE e AR ophfpbl s SRRy BT

whi ch cau&msh bf the @letnsn® fomred there€iony. Paitlwadebrizkbsg boristaicted ags highbiRiphset -
When high 10 strength cenent is not used it is preferable to add a

subst an@nd plsy havauary geedthermpl and aceustics) inswdatingivalitiesyy t h ext r usi on
conpressi on and bl ock-noul di ng techni ques, the cenmentitious material is
preferably present in an anmount from about 40-60 wt % based on the total

wei ghdg PhefbieBeelfoy tk@?ﬁ&@%&' Wo88 theldawtiuishd&nes Froeh depehad a8 % méthed 6EWRIdH t1 ous
material is preferably present in an anmount of from about 40-60 W % based
on the thetconstywsitightelepfentstare formed.o Hand weddsisuctCey ¢ughlyptuscanidenak asaprefented f or

o by B R R S e PR BBk T P A O PRIt 20
hydr oxy giaho Pbﬂg%t%ﬁdi%% glégﬁx abULER NS0 pRdfe¥tiesC q*r:efelrm&ﬁ%cl&gd

cel l ul ose, nethy ose, hydroxyethyl cellulose an ypr opyl
cel | ul ossewdudnisevcayrihe beihg simitaalod powdet. ul ose et hers are those sol d under the
trade nane Methocel available fromthe Dow Chem cal Conpany which are
hydr 03y propyl nethyl cellul oses. Most preferably the cellul ose ether is

Vet hooely 228 SYRhIGaR) Sl BTt 16 R RSl AR e b B e s
in casts or moulds. In this case, the soft wood sawdust is preferably coarse in pieces of

about 2-3 mm.



25 partially surface treated hydroxypropyl nethyl cellul ose having a

nom nal viscosity of 4,000 cps (2% solution at 20C), and a gel tenperature
of 65C. The cellulose ether functions as a glue and results in nore even
distribution of the particulate material in the final prod TE

cellulose ether is preferably present in the anmount from O%Wrﬁ %&ngased
on the total weight of the dry forrrulg%i_on. 5 March 2003 A setting agent
is optional but aids in setting the wel cenentitious conpositions. Any
suitabl e setting agent nay be contenplated. Preferably calciumchloride is

used and if present, can be present in an anmount up to 2.5 w % nore
pr ef er aBhgcallylasp partignlgie matstisl yhen, ussd witheclpy-sxeusion gnd blogk-compregsmn based

on the wei ght of the dr onnul atiqn. Wt er oul d be,clean, and preferably
e usea b Erhishs i el pRbe M ot Aiont BOBeBoRCAE SR Bt <. L 0 1
prepari gﬂferr:ib‘?y 8638 WYE b &.@m&m&@nﬁ&m& Hﬁﬁf‘&h!ngﬁtiohhe amount of wat er

required to be added to the cenentitious conpodsitions depends on the nethod

used to formthe el enents. For exanple, in general, the cenentitious
conmpositions used in casting are thick slurries, the conpositions used in
t he et Withi costingeteehniques cthe eeHulereypagtiGulatg maiesial ispprefinably prasprt is@mpordunt ons

di he. bl = i hj o bl [ i I 15
i xt ur oSORaPHOS Bl eu e PrelsTEbhe - SR AR AL Preferghivior ek ok, Shout
the desgii Blel QS Weciiqiethe JalfutRIRMdAd Q145 YePUPOTLEGRRS With YREMeRE er

has been added are referred to as "wetted" Cenentitious conpositions
i rregar bdadssuchfasygrefetrably, polystywenpdsats. ofise beads srgdasiyaledytsmalleathiain 0e25tmnded or
conpacted in the preparation f the construction el emen}s. 20 The act ual

anount Bt cambave & SERHR 19d PR pHhspmeun) of RlastRaeris beadiifds fariesaPlss t he

. OT _ = ! ¢ of
the. oaetsSh S8R0 R B8 oL 0rd SRANARS ol AR A OB B MO o a1
It Wil afenpipdenaboater thatceNdlosepdrticul aleirsitetial i€ iredtho@t of BB\R@00MSE. i S

|l ow, nmore water will be required to be added. Wen the noisture content is
high. less water will be required. ZS The cenentitious conpositions used in

t he bl ock- maki ng. nachj ne nost ef.er abl ave.a small noi.sture content.
Vbst of PRaE ERBPRPTITE 4 8 apuff 1 Aot o SR asr R o b€ R ERP:

NDi St Ur Ge®edMiFREve sdMB bf Blel cérmlehti ¥HAeri 8lf andfrr REll @ stepartiBul e @RAEHAY t he
wetted conposition for use in the bl ock-maki ng machine is from 50-100 L per

cubi csmeplaceddfy wotoad0 wide af saatadelly athr el heofleashi is reqauirigd te be conted withr i ng t he
wetted conpositions far .use j.n the clay. 5 rch 2003 ext.rusi on net hod
And oveTliviB 8 slasp et giraliB il ity MREd HEnvEtRRaeTBRRBERS ons when
cast i NOgiBnI0PH etrusibR NBiahy Sfe8 Bf Bl A8 BfeSsuthIdUERE shERBEAG SR PRARE foRNS Of
the invention can be made with 5 various dyes and pignents if a col oured

pr oduct the bumlegi ofedal ifflekectricatigrnerating fadibbemndphisdyps eftfly pshi oicedpatsdalayd or

rendered if required. It will also.be der st.o t hat other additives
S andar & STFOUTRY 47 i RIFSSH BRPICRGT pbioR: Btersbly i nanuraly Scodtring

20 volcanic fly ash, which is purified and ground as a white, finely divided powder. The fly
ash once coated significantly enhances the quality of the construction elements prepared
therefrom. Uncoated fly ash is not preferred as it absorbs large amounts of water from the

wetted compositions.

25 The wetted cementitious composition is a clay-like hard plasticine-type mixture. The
mixture is extruded through a die and cut into desired lengths. Elements such as panels and
blocks can be made by this method. The addition of silicone coated fly ash gives less dense

yet higher strength products. Fly ash may be obtained from various sources including



into the cenmentitious conmpositions of the present invention. For exanple it
is possible to 10 add sand such as river sand of preferably up to 20 wt %
more preferably from 10-20 wt % Whilst the addition of river sand makes a
heavi er and nore dense product, it gives better conpaction Sﬂ d\{})etter
products when nade by a bl ock- naklng machi ne or clay-extrusion ne

The density of the set cenentitious congositions of the invention are
typically in the range of 450-800 kg/n2, and often from 500-700 kg/m"
however, it w Il be under stood that depending on the particular qualities
desired hy the sef cenentitio |t| s and construction el enents of
the presBatborlitgehladertegi ¢xasy g’p st perdugtundspthgdsadesppmenMierofid Gsadeon
achi eve t2yp| cally by varying the ratio of cel lul ose particulate materi al
to cenment “in 20 the cenentitious conpositions. Extruded construction

el ements of the present invention are generally suitable as | oad bearing
products. Construction el enments made by bl ock or casting techniques are
gener al | Thentetm Seenearit!' & dsed hbmfadinbtsebrbmsmtptd ogenemby sefer araambittrernfuetasd f or
maki ng bl ock or paneled 25 walls. The g ymer resins used in the

gr ani t &-anddnestansithatchardensend fsteng onsetgef er abl y a clear casting resin

whi ch are set by a curing agent. The polyner resins are preferably an

acryl ate 5 March 2003 -9 or ester-type resin which are comonly avail abl e
and wel | Tl@‘&%nﬁﬁoﬁé"ﬁﬁ%rﬁk tdrl WChniy Refriefit &IttprefE’fanyeiE ﬂ%lh)btﬂehgth%ﬁﬁt‘ém sih as
polymer resin is about 33 / by volume. The rein hardener 1s any curing
agent whPartiaridscealzing. l-bgh: stosngtht mept)drffms fromgiommtlocesent inBh#riefser fiwr\grinde
resin hardener is a peroxide s f or .exanpl e, t hyl et hyl ketone

per oxi deWhigiERgpSeSHif do CUrepeeANck; %a%te af“%eﬁgg lﬁl% %‘He% TRighl i te used
in thq‘O gsﬁx%ﬂ#&%e&%ﬁ?*s%o?ﬂ%@lsfrefgﬂgleot%eaﬁﬂQtsubﬂ%ﬁﬂil%gguﬁ %R}F{ﬂg o?ﬁxrﬁer}g the

m caceous nerals forned 'teration of comon is conprised
of hydr ad¢gnehtd Wmhldmmatoa&onfpralsmnw blockirhéul ding adchniques sheodenvamgiciess um and
iron. Vermculite ore is mned in sinmple open cut Jaeratlons usual | 'y

i nvol vi rmatgral Axprsderably RIPsent ByRramqush from %P@Phﬁ‘? A s thsaptal me@t and
to renov rock.. The raw vermculite ore is produced in particle sizes
typi cal I??lﬁa%%cfg‘pr%% @wn to 0.25 nm with bulk densities 15 in the regi on
of 1,000 kg / nmB. The raw vermiculite is in the formof thin sheets which

formslivers and their uses within the finished miterial gives a flecked
type ap p\éfahaaﬁmgttgclm@qmﬁle FF'&F““"PH@ myjterial & prefeeablyapresasyt i suampentsifi ver s

can be ¢ ose i,red ef ect eqU| red. The anount
raw Q‘tﬁqg'p &FW@%h gr an| g&?‘ ‘Ke'gtéonsg? 'E’tqzm?t etl ehents of the pr esent

| nvent| on are preferably 22-44 % by volune, nore preferably about 20 33 %
by volune. Expanded vermiculite is obtained by an exfoliating process
wher eby Gedlulise ntliet&asui@bfeefbr therporsght 1av¢rmonac@u@n sodbun tarboXythylrcetiuios e g

ti h t h b k d 60- 160
kol 18 5@331 iR araR e TRy Cer TR DAL erbiofs”Coms  ruct i on
el emepg Sh ngﬁﬁpﬁﬁﬁﬁnhemm&&%y&@x%ﬂ{yl'eEh?yl Qéqldlé‘d&“eml:thghééiﬁ‘ﬁo%e verwm é}éﬁ]l e

appearan finished material s ‘madé therefrom ~Expande
is typi mallhlytse)hydmxgdthfyt ceﬂumssamhhych-nxmrdpﬁauﬂhloﬁ rAmexa:mﬂubﬁamabIEhe Sout h
African supply of vermculite is preferred for use in the construction

el ement §e3\a OEW'HP@&%H{OS‘F sRIE Heqes theirps name s thoed] ave@é%ﬁfombeaﬁeyd
ver m cul gt efnicHl Coffipd t@ﬁtﬁare[ﬂgﬁmgg{bgy ?@gﬁca{uno%& p%tle a?:@c &% nel udi ng

avai |l abl@& rch ¢ e use rent aest
col our igeItlase ahanistmethbt@ 208 (il a16 frofyihe Dw Ehélﬁﬂalli@dhhpzﬁiy? whidifis hange

varies fromO0.5-2.0 mm
25 partially surface treated hydroxypropyl methyl cellulose having a nominal viscosity of 4,000
cps (2% solution at 20°C), and a gel temperature of 65°C. The cellulose ether functions as a
glue and results in more even distribution of the particulate material in the final product.
The cellulose ether is preferably present in the amount from 0.3-0.45 wt% based on the total

weight of the dry formulation.



5 March 2003 - 10 up to 2.0-6.0 nm whilst the bulk density of the
exfoliated vermiculite is typically from85 kg/n8 down to 70 kg/ n8
respectively. Preferably the amobunt of expanded verm culite used in the
granite-like construction elenments is in the anount fron12251¢aﬂihzoﬁglune
nore preferably about 33 % by volume. 5 The preferred ratio

vermculite to expanded vermculite i s_I7yp| cally about 3: by wt %
Preferably, the raw verm culite and expanded vermculite for m about 60 wt %
of the composition with the resin form ng about 40 wt% to The raw

verm culite and expanded verm culite are honbgeneously mxed with a
settable resin and resin hardener to forma conposition which can be cast

'322863”%%%%%38@?9 B L Bl e 3 e B Re W e oY s SR itio RS Rk 1 o e
time range.qk sém% %g&ﬁsmmgcoh%pﬁmea hPre?&ElBlblr&glchﬁr@hlgﬁB@ RAseQRnt e

settable resin a uring agents chosen and is al so dependent on the anount
15 of cuiresegt,@ge bt ppesestantn amdumthe tend en%tmore podfetable itk tahge 0THE wi%.
granite-like construction elements produced by this nethod can be nodified

to gi vé mpreinseferablahastifs Wive bapsen heceieh f theddnyfaimulationpr opor ti ons or

types of raw vermculite or expanded vermculite used. It is also possible
to add various dyes and pignents if a different col oured product is

desired.yafl, § ygrbana Y @I}Eh R béfefrm; Be ms&ﬁa%rterggaampe ANk kgt Tt 6DsEy f@hhg

foll ow ng exa e exanples  are not to be construed as Irmting
i nventi odesalty. vvay. 5 March 2003 -11 Exanples 1 to 6 Construction
el enent formation met hodBl ock- maki ng machi ned ay- extrusi on net hod ~

Moul dExanpl e1234~ GSavvdust (kg) 3003503003503002000errent (kg) 400300400~

3002802 OIVEt hoce Pﬁg eﬂ% ~344M.cr of t SOB0- - Pol ads
(kg)- 101 GE it E I rm e et B e s R0h 2 RS SR B e gt
(kg) 757.23ded ?cSBch%ﬁ&?\ﬁﬁﬁﬁsZCdﬁmmeh@hs Mepéiad ob tframedroxd used e doran tife leBemtaced
ina mxer, preferably in the order |isted, above,  The

For example in general, the cementitious compositions used in casting are thick slurries, the

compositions used in the extrusion method are semi-dry similar to clay whilst the

compositions used in the block-making machine are dry-compactable or slightly damp

15 mixtures having a low water content. Therefore for consistency throughout the description
and claims, the cementitious compositions to which water has been added are referred to as

"wetted" cementitious compositions irregardless of whether the compositions are

subsequently cast, extruded or compacted in the preparation of the construction elements.

20 The actual amount of water required in preparing the wetted compositions of the invention is
dependent on the freshness and inherent moisture content of the sawdust used and can
readily be determined by those skilled in the art. It will be understood that where the
moisture content of the sawdust is low, more water will be required to be added. When the
moisture content is high. less water will be required.

25
The cementitious compositions used in the block-making machine most preferably have a
small moisture content. Most of the moisture is derived from the fresh sawdust and its
natural moisture content. Typically the amount of water added in preparing the wetted
corriposition for use in the block-making machine is from 50-100 L per cubic metre of total

30 mixture. More water is required in preparing the wetted compositions for use in the clay-



ingredients are m xed by rotation after which water is added until the
desired consistency is obtained. It will be understood that other nethods
of addition and m xing would al so be suitable, such as for exanple, m xing
cenmentitious material, cellul ose ether, water and 10 opti onal i ng
agent to forma wet m xture and addi ng cel | ul ose particuIa?i“héFgrfgéémﬁth
mxing to the wet mxture to forma wetg ed cenentitious conposition. The
wetted cenentitious conposition so formed is placed in a bl ock-making

machi ne, clay extrusion nachine or a form depending on the particular ratio
of ingredients used and the 15 desired properties of the construction

el enent eX&upppdiribed awt evalemorer atards (TeAuiEE BnPIcPRBRg tho MesisH toompesitionsed
in cast Vi re after 8 hours under nornmal conditions and shoul d be
| ef t foﬁw%%c?gﬁfﬁﬁg§¥@ﬂ?o cure prior to use in construction. 5 March 2003
- 12 Construction elenents forned by bl ock-maki ng techni ques or the
extrusion nmethod are set in 5-20 mnutes and should also be left for up to
14 days Gapseugtionslgmgnts rodused fropy ths comppositigng oEthginysntion cap bemaadstwitle t | on

El Ex 789 L culii % Vol .) 4422 d i qul i %
vol 1) 2o IR aPs PRmTngt § bl S mrbdftt s ads TRPRUER Rt 1 © ¢
vol .) 111,]’&;&4(1,\]591!,,&&3?5&[’@1 or KMAIRAIPquaear al Method 10 The raw vermculite

and expanded vermculite are honpbgeneously m xed with the settable resin
and resin hardener to forma conposition which is cast into any desired
shape or extruded as required. The m xture sets within 2 hours. In the

above ddswHi 89 bmunde ithﬁ‘érﬂtlgcfafldiﬁﬁpg sqaﬂg.ipémr! bs aAvRY plse bedpearpemied, but
it is ?'tir% the %H&@ﬁ?,[,&st Q ogilag;li %gk?eltpﬁée/s%l% ilng%],doi q:%pg?&gagg% '|%t ggib,fgl{nctl ons.

Al so, shou € understoo I ghtwei ght, 1ns g an dt her

desi r aPhhad BAARAER b€fvearfsadd6T préoRIbIyah k®D0 ehBMBRESpRierhbl9 iR 00 WAgyent i on
are intended to be generic and shoul d not be regarded as necessarily

|'i mi ti ndVhibotheradditionlof rivensaned makes aheavign andapgre denge progdiett itighesibeitemt i on
descri bed herein i,Ss susceptible to,variations,and di ficati ons ot her than
Choce o pempron iy Taie EfBiarcafs Poed ik bA TR AR michine dy

clay-extrusion method.

15 The density of the set cementitious compositions of the invention are typically in the range
of 450-800 kg/m?. and often from 500-700 kg/m? however, it will be understood that
depending on the particular qualities desired by the set cementitious compositions and
construction elements of the present invention, different densities may be desired. This is
often achieved typically by varying the ratio of cellulose particulate material to cement in

20 the cementitious compositions.

Extruded construction elements of the present invention are generally suitable as load-
bearing products. Construction elements made by block or casting techniques are generally

not suitable for load bearing applications and are often used for making block or paneled

25 walls.

The polymer resins used in the granite-like construction elements are preferably a clear

casting resin which are set by a curing agent. The polymer resins are preferably an acrylate



that the invention includes all such variations and nodifications. The

i nvention also includes all of the steps, features, conpositions and
conpounds referred to or indicated in 5 March 2003 -13 this
specification, individually of collectively, and any and all ﬁP gﬁgions
of -any two or nore of said steps or features. 5 March 2003 Ma{gl 3
clainms defining the invention are as follows: 1. A |ightweight cenentltlous
conposi tion conprising: 20-80% by wei ght” of cellul ose particulate material;
20-70% by wei ght of cenentitious material; 0.1-1% by weight of cellul ose

et her; and 0-5% by wei ght of cenent settlng agent, wherein the weight

per cent a@ESsiEr-type ﬁ@fsre Which arpeammaeniysvaiiableand welt kravghio heseeskilled wube art.

corrposmlp%lf 1 {S‘gmﬁ%an%mﬁ& %;;Elsc LLdPse, Aalitheul ate material is in an

anount from- gh wel ght cenent’itious conposition of claim!]
V\/nereln the cellulose particulate material is in an amount from 30-55

w % ht .cenentjtious cQ ion of claim1, wherein the
ceI (I) ul os hﬁa‘Fi‘PB?ﬂd S 1Y RUTDE aE%““ﬁ‘&ﬁ'Sé‘ UREAYSE SR RAIYEIST fsem tosset. o

li ght wej @htrCRNPME kidiPhad SRIPOShdrbAle QJChBaGonPEb&nﬁfl %&h etﬂxyltl&télne wher ei n
the cellulose particulate material is sawdust. | i ght wel ght

cement i t iperaxidaMIISP) 4ndris pfesentan abaut IMévepwmehe savvdust is derived from
har dwood or soft wood. 7. A |lightweight cenentitious conposition of claimb5
or claim®6, wherein the sawdust is fresh. 8. A |lightweight cenentitious

conposi t e vefmizlite @8l Bfthe pranielike tleménts\wi eieqiresehfiavemiondre ahpws theat er i al
is in an anount from4? 60 wto/ ) _ .. )
micaceous minerals formed by alteration of common micas. Mica is comprised of hydrous

10 disilicates of aluminium with metal oxides of magnesium and iron.

Vermiculite ore is mined in simple open cut operations usually involving grinding and air
separation to delaminate the ore partiéles and to remove waste rock. The raw vermiculite
ore is produced in particle sizes typically from 16 mm down to 0.25 mm, with bulk densities
15 in the region of 1,000 kg / m®. The raw vermiculite is in the form of thin sheets which form
slivers and their uses within the finished material gives a flecked type appearance to the
material. The size of the raw vermiculite slivers can be chosen depending on the desired
visual effect required. The amount of raw vermiculite in the granite-like construction
elements of the present invention are preferably 22-44 % by volume, more preferably about

20 33 % by volume.

Expanded vermiculite is obtained by an exfoliating process whereby vermiculite is fed
through a furnace at about 1,000°C producing concertina shaped granules with a loose bulk
density in the range 60-160 kg/m’. Exfoliated vermiculite is advantageously used in the

25 construction elements of the present invention for its extreme lightness and visual
appearance in the finished materials made therefrom. Expanded vermiculite is typically
obtained from Australian and South African sources. The South African supply of
vermiculite is preferred for use in the construction elements of the present invention
however most sources of expanded vermiculite are acceptable. Different grades of

30 vermiculite are available which can be used to create different aesthetic effects inciuding

colour in the granite-like materials. Typically the particle size range varies from 0.5-2.0 mm



5 March 2003 - IS 9. A cenentitious conposition of any one of clains 1 to
8, wherein the cenentitious material is Portland cenent. 10. A cenentitious
conposi tion of any one of clainms | to 8. wherein the cenmentitious material
is a mxture of cenent and line. 11. A |ightwei ght cenentltéqw <§ﬁ5§ﬁ§|tion
of any one of clainms 1 to 10, wherein the cellul ose ether fAr unt
from0.3-0.45 wt% 12. A lightweight cqﬁentltlous conposition of any one of
claims 1 to 11, wherein the cellul ose ether is hydroxypropyl nmethyl

cellul ose. 13. A Ilghtmelght cementitious conp05|t|on of any one of clains

1to 12, mhaelnthe t St%@ a in an anpunt fromO0.5-2 W%
4. AT RO ER BB T BRK deRb et GF SKOBMER METHCIBIE Wiupighly e Semont
setting l?%ﬁ{s‘tdo\vﬁ b 90 : g'/ qp#@f:tnoefly ab%ﬁraﬁg%hé’gnfﬁun}%f eﬁp%mt\yéﬁnﬂm:te ysed

cenmentit CONpoSi claiml12 or claim1l el n the cenen
setting iaghegrange-tik¢ construatiuinorléments 16in the gt fiming B2 -4k %ty vélumesmore

conpositio f an e of aims 1 to 15, which further conprises up to 40
w % el aﬁrﬁ%é%lﬁa%égg/"‘gﬁ"&ﬂmler ght wei ght cenentitious conposition of claim

16 wherein the el astoneric beads are pol ystyrene beads. 16 5 March 2003
18. A cenentitious conposition of any one of clains 1 to 17, which further
conpr i seBhaipreferred patintoforaw yemuichlile tgskpantied varmieutisads tindeailyebapoki biyon of

L AP SEeBlrbl Ve B2 fhillike 30 elpoBld JRRGURO R abal} 60\ FETFR L1 90

conp05|t|on 0 one o er conprises up ‘to 20

wt % of samﬁbosﬂibn“mmémmibnmrtg%optdpm%tl on of a construction el enent
corrpri sing: a) mxing cellulose particulate material (20-80 w 9%,
cementitious materi al

10 The raw vermiculite and expanded vermiculite are homogeneously mixed with a settable
resin and resin hardener to form a composition which can be cast into any desired shape or
extruded as required. Typically, the mixture is shaped into blocks, bricks or panels.
Typically, the mixture is set in the time range of 5 minutes to 2 hours. The setting time
depends on the settable resin and curing agents chosen and is also dependent on the amount

15 of curing agent present and the temperature of the mixture. The granite-like construction
elements produced by this method can be modified to give different colours and appearances
by changing the proportions or types of raw vermiculite or expanded vermiculite used. It is

also possible to add various dyes and pigments if a different coloured product is desired.

20 The invention is further described in and illustrated by the following examples. The

examples are not to be construed as limiting the invention in any way.
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Polystyrene beads (kg)

50

Calcium Chloride (kg)

5

5

5

8

8

Water (L)

50

70

120

140

200

200

Total Weight (kg)

757.5

728

877

848

762

662

10

5

General Method

The dry ingredients are placed in a mixer, preferably in the order listed above. The

ingredients are mixed by rotation after which water is added until the desired consistency is

obtained. It will be understood that other methods of addition and mixing would also be

suitable, such as for example, mixing cementitious material, cellulose ether, water and

optionally a setting agent to form a wet mixture and adding cellulose particulate material

with mixing to the wet mixture to form a wetted cementitious composition.

The wetted cementitious composition so formed is placed in a block-making machine, clay-

extrusion machine or a form depending on the particular ratio of ingredients used and the

desired properties of the construction element so produced once set. The wetted

cementitious compositions formed in casts may be removed after 8 hours under normal

conditions and should be left for up to 14 days to cure prior to use in construction.



30. A lightweight construction el ement of claim28 or claim29 in the shape
of a brick, block or panel. 5 March 2003 - 18 31. A lightweight
construction el enent which sinulates the appearance of granite, wherein
said elenent is prepared froma settable m xture of: 20-60‘V%2% v IE%

pol ymer casting resin; 10-60% by volunme raw vermculite; 10° %(&/ I3urre
expanded vermculite; and up to 5% by v%ume resin hardener, wherein the
vol ume percentages are chosen to total "100% 32. A lightwei ght construction
el enent of claim 31, wherein the polynmer casting resin is in an anount from
25-40 % by volunme. 33. A lightweight construction el ement of claim31,

wher ei n stpastipnstenaerss farmed b% blockgnaleing techiguer orghe exdousion3Bethipd yrevseit unre.

' 34, Al wei ght constryction, el enent of ,any one of clains 31-33,

wherei n e 0ATEs and ane v alse SF LB ahdn t SPRARESE R B ol ume. 35. A
i ght wei ght construction el enent of any one of clains 31-33, wherein the
raw vermculite is in an anmount of about 33 % by volune. 36. A |ightweight
const r ucExampsen@w® of any one of clainms 31-35, wherein the expanded
vermculite is in an anount from 22-44 % by volune. 37. A |lightweight
constridction el ement of any one of clains 31-35, wherein the expanded

verm cul | 4.5 1 t bout 33% 38. A |lightweight construction

el ement o ﬁg%\?%%g%g?ﬁ?}g?%&éeﬁw, wherein the resin hardener is in an
amount of about Example vol une. | 39. A7l i ght vei ght8 constfucti dh el enent of

any onepw&%mmm—m&f_&hﬁl ket one
per oxi dé”("K/E‘F(P)“?“lf‘e!@/q\)ﬁ’rléh 2008 - 14440. A |i ghtdei ght| consBPucti an el enent

of any bEEHfieFteIBuIRE (hvoly | e SHEPE Of [a@ briggk, broTkoRgpanmet]. . Af

polymer casting resin (% vol.) 33 33 33
resin hardener (% vol.) 1 1 1
Total volume (%) : 100 : 100 100
General Method

10 The raw vermiculite and expanded vermiculite are homogeneously mixed with the settable
resin and resin hardener to form a composition which is cast into any desired shape or

extruded as required. The mixture sets within 2 hours.

In the above description, embodiments of this invention have been described, but it is also

15 understood that the invention is capable of other functions. Also, it should be understood
that the lightweight, insulating and other desirable properties of the construction elements of
the present invention are intended to be generic and should not be regarded as necessarily

limiting.

20 Those skilled in the art will appreciate that the invention described herein is susceptible to
variations and modifications other than those specifically described. It is to be understood
that the invention includes all such variations and modifications. The invention also

includes all of the steps, features, compositions and compounds referred to or indicated in
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0.1-1% by weight of cellulose ether; and

0-5% by weight of cement setting agent,

wherein the weight percentages are chosen to total 100%.

2. A lightweight cementitious composition of claim 1, wherein the cellulose particulate

material is in an amount from 20-70 wt%.

3. A lightweight cementitious composition of claim 1, wherein the cellulose particulate

material is in an amount from 30-55 wt%.

4. A lightweight cementitious composition of claim 1, wherein the cellulose particulate

material is in an amount from 40-55 wt%.

5. A lightweight cementitious composition of any one of claims 1 to 4, wherein the

cellulose particulate material is sawdust.

6. A lightweight cementitious composition of claim 5, wherein the sawdust is derived

from hardwood or soft wood.

7. A lightweight cementitious composition of claim 5 or claim 6, wherein the sawdust
is fresh.
8. A lightweight cementitious composition of any one of claims 1 to 7, wherein the

cementitious material is in an amount from 40-60 wt%.
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10. A cementitious composition of any one of claims 1 to 8. wherein the cementitious

material is a mixture of cement and lime.

11. A lightweight cementitious composition of any one of claims 1 to 10, wherein the

cellulose ether is in an amount from 0.3-0.45 wt%.

12. A lightweight cementitious composition of any one of claims 1 to 11, wherein the

cellulose ether is hydroxypropyl methy! cellulose.

13. A lightweight cementitious composition of any one of claims 1 to 12, wherein the

cement setting agent is in an amount from 0.5-2 wt%.

14. A lightweight cementitious composition of claim 13, wherein the cement setting

agent is in an amount of about 0.7 wt%.

15. A lightweight cementitious composition of claim 12 or claim 13, wherein the cement

setting agent is calcium chloride.

16. A lightweight cementitious composition of any one of claims 1 to 15, which further

comprises up to 40 wt% elastomeric beads.

17. A lightweight cementitious composition of claim 16, wherein the elastomeric beads

are polystyrene beads.
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h 10%“?%() icementitious composition of any one of claims 1 to 17, which further comprises up

to 30 wt% coated fly ash.

19. A cementitious composition of claim 18, wherein the coated fly ash is silicone

coated.

20. A cementitious composition of any one of claims 1 to 19, which further comprises up

to 20 wt% of sand.

21. A method for the preparation of a construction element comprising:
a) mixing cellulose particulate material (20-80 wt %), cementitious material
(20-70 wt %) and cellulose ether (0.1-1 wt %) to form a dry mixture;
B) adding, with mixing to the dry mixture, water and optionally a setting
agent (0-5 wt %) to form a wetted cementitious composition; and
c) allowing the wetted cementitious composition to harden to form the

construction element.

22. A method of claim 21, wherein the wetted cementitious composition further

comprises elastomeric beads, coated fly ash or sand.

23. A method for the preparation of a construction element comprising:
a) mixing a cementitious material (20-70 wt %), cellulose ether (0.1-1 wt
%), water and optionally a setting agent (0-5 wt %) to form a wetted
mixture;
b) adding, with mixing to the wetted mixture, cellulose particulate material
(20-80 wt %) to form a wetted cementitious composition; and
c) allowing the wetted cementitious composition to harden to form the

construction element.
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24. A method of claim-23, wherein the wetted cementitious composition further

comprises elastomeric beads, coated fly ash or sand.

25. A method of any one of claims 21 to 24, wherein the wetted cementitious
composition is extruded and cut prior to being hardened to form the construction

element.

26. A method of any one of claims 21 to 24, wherein the wetted cementitious
composition is cast in a mould prior to being hardened to form the construction

element.

27. A method of any one of claims 21 to 24, wherein the wetted cementitious
composition is block-moulded prior to being hardened to form the construction

element.

28.  Alightweight construction element prepared from a cementitious composition of any

one of claims 1 to 20.

29. A lightweight construction element prepared by a method of any one of claims 21 to

27.

30. A lightweight construction element of claim 28 or claim 29 in the shape of a brick,

block or panel.
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32. A lightweight construction element of claim 31, wherein the polymer casting resin is

in an amount from 25-40 % by volume.

33. A lightweight construction element of claim 31, wherein the polymer casting resin is

in an amount of about 33 % by volume.

34. A lightweight construction element of any one of claims 31-33, wherein the raw

vermiculite is in an amount from 22-44 % by volume.

35. A lightweight construction element of any one of claims 31-33, wherein the raw

vermiculite is in an amount of about 33 % by volume.

36. A lightweight construction element of any one of claims 31-35, wherein the

expanded vermiculite is in an amount from 22-44 % by volume.

37. A lightweight construction element of any one of claims 31-35, wherein the

expanded vermiculite is in an amount of about 33%.

38. A lightweight construction element of any one of claims 31-37, wherein the resin

hardener is in an amount of about 1 % by volume.

39. A lightweight construction element of any one of claims 31-38, wherein the resin

hardener is methyl ethyl ketone peroxide (MEKP).
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