VI SCOUS MATERI ALS AND METHOD FOR PRODUCI NG Cr oss
Reference to Rel ated Application This application
wa@b@ossopri ority fromU. S. Patent Applicati on Ber/ist005/033746
No. 11/170,769 by Matthew Piazza filed on June 29,
2005. Field of the Invention The present invention
relates generally to building nmaterials and, nore
specifically, to conposition for use in producing
buil ding materials and a nethod for producing the
conposi MISEOUBANIKIFERIAD SoANDhelH IR D tHOIh PRESBEFCING on
of the Prior Art Present day cenetitious |ightweight
building materials have Iimted strength. These
material s are gengEA direfdeat KepdedAbPRcarighm cul i te
and/ or other fibrous Tightweight materirals, water and
cenefttis applicaticteelaings ity fremt USs Bateni ApplivgtiomBenidldNes,

a t qf. water. is. requi as the vermculite

1508 58P ShitBep iR e B B 35 tre very
absorbent and able to absorb trenendous anounts of

wat er used to produce building materials. The water
absor bed by the ver nm &igld pethgdaventionr fi br ous

i ghtweight materials is needed to wet and strengthen
the cement. The use of water in the cenetitious

bui | ¢hegrd@tteniveation aslatss fahetdlls tvbildhg afatdriags Aidi bt g
mat eri al and al t hough used to create the building
spratieoally) to cepmepositionfexweserin aradyeiag bugddingmpateuialhand & method for

it it O | ding material upon freezing and

P%ﬁ%%%ﬁ%&3%$m$§h#%US desirable to produce a conposition
whi ch is abl e to reBugerind FEiihbestionnat er needed to
produce building materials. It is also desirable to
produce anadm xture able to be added to cenent with

ver mD%E‘Ari & eolgllﬂﬁr &i brous |ightweight material s
pr odnte—'f—bn'%—g}—n'g—nﬁé[—e' rial including a mniml anount

of water. It is further

Present day cemetitious lightweight building materials have limited strength.
These materials are generally produced using vermiculite and/or other fibrous
lightweight materials, water and cement. In order to produce these building materials, a
large amount of water is required as the vermiculite and other fibrous lightweight
materials are very absorbent and able to absorb tremendous amounts of water used to
produce building materials. The water absorbed by the vermiculite and other fibrous
lightweight materials is needed to wet and strengthen the cement. The use of water in
the cemetitious building materials adds to the weight of the building material and
although used to create the building material causes stress fractures to form within the

cemetitious building material upon freezing and thawing.

It is thus desirable to produce a composition which is able to reduce the amount

of water needed to produce building materials. It is also desirable to produce an



desirable to produce a building material wherein a
liquid or gel wetting agent is added to saturate the
waeoorioewki t e and ot her fibrous |ightwei ght matRCT/EBR05/033746
used in the material thereby obviating the need to use
water. It is further desirable to conbine certain
reactive elenents in a manner able to mnimze or
elimnate any reaction occurring therebetween for
addition to the building material. Summary of the
adBieeenblel tnbe ntdaito Thmeptreile mermicuda tndotheefirioes lightweight

a0 PSP B i g kel b i 1t s farther
deQHivl b Do IRE & ‘b'uﬁhi%g Aerdh] WRleh@da il@ﬁldﬂfr %@Pﬁbtﬁﬁg bh&nt 1s added
conposition. The conposition includes a plura

to sdtemaiedh¢ sertthatlitaard etbenfirioys ugidwsxghémbteyla}seaed intge matdmal

not.h f, .t
B PARE 508 BT Rl Bit BEeReBhan
rezﬁ:ﬁ%j HlEmRsks 3n P Hiahﬁer%lmtrﬁ{nhﬁize\bh blERiRYEL/38R S oh becurring
limtations of prior art building mterials. It is a

thdrelretwiean fobjdsiitioroto thtbuipding enterizhvent i on to produce a
viscous material that is fornmed by conbi ning an
adm xture wth at |east one of cenentitious materials,
rubbers, plastics. Another object of the present
invention is to produce a _viscous_material wherein the
adni xt ur e i ncl udesmueay of theFagsent lyelictnents in a
manner to reduce or elimnate the reaction
therebetween. It is a still further object of the
present invention to produce a viscous materi al
wherldepresaet igventionuelates gengslly toduildinganaterialpand; maspgt h

sp@m caﬁl a%cg%ﬁﬁo%%t@uir%Fﬁse 1 (5%@ %ﬁ#ﬂlﬁik@%?ﬁéﬁ%@{aﬂ@a method for

prd)dﬁéﬁfg{th@ Bothpositicad Tbe cemposti@iimchmees p]allralim of eliemitdiethat are
roperties associated wth each el ement of the
noara ixungesireably reagiivietagh eug another.

It is a primary object of the present invention to produce a viscous composition
for producing a building material which overcomes the limitations of prior art building

materials.

It is a further object of the present invention to produce a viscous material that is
formed by combining an admixture with at least one of cementitious materials, rubbers,

plastics.

Another object of the present invention is to produce a viscous material wherein
the admixture includes certain reactive elements in a manner to reduce or eliminate the

reaction therebetween.



the resulting building material. Still another object

of the present invention is to produce a buil ding
woradogoall i ncl udi ng at | east one of nanoparti cPERUSIVAS/033746

nanot ubuol es for providing additional attributes to

the resulting building material. An even further

obj ect of the present invention it to produce a

conmposition including a non-ionic surfactant and at

| east one of nanoparticles and nanot ubuol es in at

| east one of a gel and slurry formand is useable as a

wetting agent. A further object of the present

| nVent Lo BrthG cﬁﬁ&:\f !o@l%l@%regé?@ﬁ{ve ﬁ@n &f pRdRANP v st erial

nano-slurry conpoSition that 1s able to be used as an
wharkilz dre pdroittize is mblednj inoehseothevittehgthhadoredhch thg weight of the

terial, produced using the adm xture. A further

“$gEF§éWﬁ@PgPWEmB§esent invention is to provide a nethod

for mnimzing reactions between a plurality of

reactionary chem cals. The nethod includes the

activities of adding a first chem cal and adding a

first_barrjer |ayer he first barrier | [ _resti .

at o YR TFEE ebREERF Ay Breslchoy R, Bl plSBEY o B Smatera
whefh tepRp&ass asbemedalitiesich @bmpntt dfetht ladmixth@r 4re efiparted to

| ayer. A second barrier |ayer is added which rests
thegegpting euikiepmatesiieni cal . A further chemical is added

and the further chem cal conposition rests atop the

second barrier layer. The chem cals and the barrier

| ayers are m xed uniformy, thereby evenly
di stributing each of the first, second and further .
che SHUlaANOMST 0BieeH 8 HiodTrat VRNSPEP % e PRRURS e&ugﬁ%énateﬂal
inc‘i’l?cqﬁ% at N Ak Of ngﬁdti{aﬁﬁﬁésn O F 8RR th¥uol N BN BfovRIThE Gldditional

of the present 1nvention Is to provide a conposition
attdbutps fostheesaltihpgbsildiopemtersdl, a second chenical ; and at

| east one barrier |ayer positioned between the first

chem cal and the second chem cal for preventing

i nteraction therebetween. Upon m xing the conposition

according to predeterm ned rules to a mxture having .

eachmotvenafuther pbject Rk e Bleseni dnsadiondt éhdreduse a composition

incllll?cii}clé) A gox—icgriig’ glgrifatc):yatn? gn& Qtrlga%g Q&%‘ bt 1jla§10particles and nanotubuoles in at

least one of a gel and slurry form and is useable as a wetting agent.

A further object of the present invention is to provide at least one of a nano-gel
and nano-slurry composition that is able to be used as an add-on product in conjunction

with the building material produced using the admixture.

A further object of the present invention is to provide a method for minimizing
reactions between a plurality of reactionary chemicals. The method includes the
activities of adding a first chemical and adding a first barrier layer, the first barrier layer

resting atop the first chemical. A second chemical is added and the second chemical
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produced. Yet another object of the present invention

is to provide a conposition conprising at | east one of
w@2@alsionat e and casting material and an adm xXPCT/@S20051@33746

adm xture includes superplasterizer,

sel f-consol i dator, shrinkage reducers and a plurality

of barrier layers. Wen producing the adm xture one of

the plurality of barrier layers is provided between

each adjacent elenment of the adm xture preventing
restsratagr thie Xirstdpatrest Weyen A $eeord bareint ky¢rtie ndded which resisiatap the

reacti ons be en the ele S d al] ow ng. each -
secp e flsiige o RuTHehheracsids Fe o Rarbrabeicef Eotapagifion
restshEd Pk kbeondB8Ries Blyer. SHeHi@1d $ndaaEBARHaYerk Ard Afked

substrate and m xed to formthe conposition'the

unifgmily.tthereby evenhi digtriityngiéasth of Bietfedt, s¢nood gid frthehehemical to
forf AN B A1 Rt 4 e i eTBF of AeSHaTE RSl o

bond to each other. An even further object of the
present invention is to provide a nethod for producing
a conposition. The nethod includes conbining a

predet gr m.ne unt of.at least one.of a substrate ..
PraAROEEbRES Rl i ¥bat 8 o BBFia ApibtiEbh 2o fiprising
a figst\6BérhicAD ade&t chémial @hd holesdbHé Birgict RGerdiosltRASd b&hRen
of the substrate and casti nfg mat eri al . Thereafter,
of

thedgpithemaep! ard dignpsond chemjcahior eeventing intesertion Haerebetween.
_ ; toral : it . '
OB BB SRk oG Bl B s hvin

eachedeeid fEstasheémacap hntl sdcbiid/clidiniba bl fefmllyalyetiutedeowhotihie
plurality of barrier layers is provided between each
produesdent of the admixture preventing internxing
bet ween the el enents thereby allow ng each respective
el enent to nmaintain properties associated therew th.
The Yreehdudhker pbfect citthe passertt ditention isstoyprowide @ gorhpesition
m xt.ure of at |east one of substrate_and castjng
corpppiEpg af leagh ane ahd subsiraie apd casgpgpaierpl éE‘?rﬁ‘b mpixgfe. The

ad r‘éiilffﬁlﬁc?eg Eu}!é I%Q&Iiidp‘f eftL TN daB]r, SRR Tl CarldS:
unitorny distributed throughout the conposition
plueditg ofiyarrier layers. When producing the admixture one of the plurality of barrier
layers is provided between each adjacent element of the admixture preventing
intermixing between the elements thereby minimizing reactions between the elements
and allowing each respective element to maintain properties associated therewith.
When said admixture is combined with the substrate and mixed to form the
composition the admixture is uniformly distributed throughout the composition causing

the at least one of substrate and casting material and each element of the admixture to

bond to each other.

An even further object of the present invention is to provide a method for
producing a composition. The method includes combining a predetermined amount of
at least one of a substrate and a casting material with at least one of water and a wetting

agent in order to saturate the at least one of the substrate and casting material.
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the el ements of the adm xture to bond with each of the

at | east one of substrate and casting material and
wanorogsopr operti es associated with the el enent BCDUS1008033746

adm xture. Another object of the present invention is

to produce an adm xture and building material that is

sinple and easy to use. A still further object of the

present invention is to produce a building mteri al

that is economcal in cost to manufacture. Additiona
Thelspfet sombininganmdesrture Witk Gretsaimated substipieead casingeaterial.

de i.0 roceed Bri ef scr i o
ThoR Rt ISP Gegosiere; sirensp i Selats vt e
pl@ﬁl’t? RE BRSRr I%lfyeﬂs hendb eSS BIurél{ty %PB&rﬁ@r Wytlnjs 1@;%%1% BB¥%Ren each
fully appreciated as the sane becones” better

elenredtofthe edmittiers woresiingmgamixing bejweas theoriementh theteby
acco n ich |li.ke ref.erence .
ol R esbebs St SR o alH S Pkt gsSriElsd Biowith. The
médtyaopetiaed for REntHRI6AEIHmiXin ?\Qﬁe bR rht ledst@dnk lopWishatetand
illustrati ng t he process produci ng the adm xture;
a

cagtingigmeterpal jag dmp@@rsagééqmnn&a cqmpwtsqmvdl@rglnasavlar%pecﬁve

oI GREDF e oG Bicoshls SoFE Rl At RuRBll o bsine

thd 1EmPEtO6£ES aﬁﬁﬁxtﬁfeﬁd Wohd ¢/ith ach bthB gt RBdt@hE 8F substrate and
including the adm xture; FIGURE 4 is a perspective

caspingunaserial and heyisg propericn sesgcietedrish thy elemangeofithe admixture.
formng the building material; FIGURE 5 is a flowhart
illustrating the process of producing an alternate
enbodi ment of the adm xture of the pr esent invention;

and FIGURE 6 is Cross-.sect. onal W ng the |ayerjin
of #Hwo S}J Sbiest of @ﬁﬁgﬁ&pﬁéﬁ‘(engpnﬂ%@ ;gaﬁqc)@ta%ra@mlxturey and bu%dlng

material that is simple and easy to use.

A still further object of the present invention is to produce a building material

that is economical in cost to manufacture.

Additional objects of the present invention will appear as the description

proceeds.

Brief Description of the Drawings

Various other objects, features and attendant advantages of the present invention
will become more fully appreciated as the same becomes better understood when
considered in conjunction with the accompanying drawings, in which like reference

characters designate the same or similar parts throughout the several views.



Det ai | ed Description of the Preferred Enbodi nent The

present invention describes a chem cal adm xture for
w@ewdoeiomg a naterial that is able to be used BSI/ES2005/033746

bui | ding and construction material. The resulting

material is able to be used for ornanental decoration

as well as for structural support of a structure. Thus,

t he chemi cal admi xture can be used with at |east one

of a cenent-based naterial, a plastic nmaterial and a

r ubFEGURSR kisisaflovarbartijlustratgigrile progessdnr produang theedmixture;

resulting material has inproved properties that up

until now we not able to be realized. The resulting

material therefore includes the adm xture, vermculite

and a substrate for casting the material in a desired

f or MIGTPREs 2 i5 He cross-Fesiiony vewcHiopting s vt showingelyeringaf the

ilding. Lad . t Q. .considered limting as

d%%éﬁ%@ﬁﬁ%@ﬁﬁégégﬁnggpﬁgéﬁIﬁ%’ ditional areas with

addi ti onal benefits which will be pointed out

t hroughout the follow ng description. Wen producing a

buil ding material including cement and vermiculite

a”d/ﬂGUﬁ%ﬂJBq}g% hb&hawgfagmhmlg (th&lpPocebd forVSoBh&GHY ial Building

or lightweight materials should be placed into mXxture
métend tindhediog thetadeiztudh;t i on of water. The chemi stry or

adm xture of the present invention doesn't react with

i ghtweight materials. The adm xture will only react

with cenetitious materials, therefore when making a

lightweight mx with this material the vermculite

must first be wet out with water. The present

invention is a process of mxing elenments that

nor MGURE 886ta Pédhecade vaRPbharstitit miX@ndesits alkethvaYements

and conventional w sdom i ndicates should not be m xed
formige thechuil difig mateselhod was di scovered when putting a

liquid or gel directly into the vermculite or

i ghtweight raw materials in the m x. The nethod for

m xi ng the el enments together that would normally react

on contact concerns el enents which are normally used
i n g8k ﬁglsb@iﬂq}yq]p@rtnlélpgfqt@gst’he process of producing an alternate

embodiment of the admixture of the present invention; and

FIGURE 6 is a cross-sectional showing the layering of an alternate embodiment

of the admixture.

Detailed Description of the Preferred Embodiment

The present invention describes a chemical admixture for producing a material
that is able to be used as a building and construction material. The resulting material is

able to be used for ornamental decoration as well as for structural support of a structure.
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especially cenetitious building materials. This nmethod
may al so be used in m xing other such chem cals that
wowwdoseer mal |y react on contact with each ot heeT/URB05/033746
el ements used in the nmethod of the present invention
to produce the inventive adm xture include:
Car boxyl at ed Pol yt her such as Superpl asteri zerol yner;
* Carboxyl ated Propyl ene such as a Self consolidator;
and Aliphatic Propyl ene, dycol ethers such as
ThSkrthe kixgei cRedudeins cabbefuaed with at jeasifone abh gement-hased material,

f
o Dl AL & TRb G HERRI G o P AR 0L O e e
%tnapﬂﬁsq é@ﬁgﬁj%d:’ %ééttﬁ'ﬁru uq:lﬁl fbW '%e Nt bb RS ba RehliLed. NEise

ycose; "AVi's ol agent for reducing
ressmE epatriad therGhre 1nklag@ tho acﬂmodturag%ﬁmmgtuh\manelra substrate for

cod B B8 BB R B S e
baseﬁ %ﬁﬁ@ﬁg%a&‘é&ﬁ i Rt @@ge E(Flﬁfﬂe?edsﬁrhitﬁl@%s BRSREhiRkSln be used in
*nanot ubuol es forned froma silicon based oxi de

additianad wems wtithladditionalrenefits yhieh will xpaieted aptfrongheut the
fol |1de al u€1 num si licon oxide, bariumsilicon oxide,
Y¥RG HFSEHPAYhi um oxi de, cerium oxi de, magnesi um oxi de
and zirconi um oxides Al of the above are not brand
nanes but are defined by their function when placed in
the cenent m xture individually. There are drawbacks

ass Qe A G aidd ' BLRALS kA1 AttulatioN@niBRt £Id FHrmitulil drdfor
fibrous lightweight materials, the vermiculite or lightweight materials should be placed
into mixture first before the addition of water. The chemistry or admixture of the
present invention doesn't react with lightweight materials. The admixture will only
react with cemetitious materials, therefore when making a lightweight mix with this

material the vermiculite must first be wet out with water.

The present invention is a process of mixing elements that normally react with
one another in a nondesirable way and conventional wisdom indicates should not be
mixed together. This method was discovered when putting a liquid or gel directly into

the vermiculite or lightweight raw materials in the mix.

The method for mixing the elements together that would normally react on
contact concerns elements which are normally used in producing building materials,
especially cemetitious building materials. This method may also be used in mixing

other such chemicals that would normally react on contact with each other.



above adm xture along with cenent and vermculite.
Specifically, the vermculite wll absorb a

W@ e@niobjoennt quantity of water. Twenty (20) poRCESIN5/033746
vermculite will absorb up to 5 gallons of water and
result in a conposition having the consistency of wet
sand. Therefore, it is not desirable to add the
adm xture directly to the vermculite because the
vermculite will absorb the conponents of the
adniTke elemeatsdistdarthbynefirodwdiie presdno inventiict foifyaducethe

. wthin the mx_containing the cenentious material s.

invepiaveimixtue mcfeadded to the mix of cement with
addi tional water. The use of the adm xture
subst ant katdryoxyRdetCRsytheesuzias Bup&blastetz@olyart; al | y
elimnates the need for water to be added to produce
t he bui | diGaybergiased Biopyledelsuchaa alSelf consalightorcindn, a

e R GEE  EBRE ALL
Al ter nat b gl Yol ! pgéf&g@a/%f n; i? rﬁurfgctér{t.qm d or gel
may*be addéd to

wetting agen e vermculite to

t hereby wet out the vermculite with no water. Due to
the properties of known wetting agents, a

subsgtdaitional élgmsnmlkidad tatiuatmisfurevetay imgudegent i s
necessary to saturate the vermiculite or and fibrous
i ghtweight materials to produce the conposition .

Addi ti on npwn wettin '

than wat ervdiERGe B e RS SRR SO Bl Pap e
Ca¥iil Kithdtd sadoAmaved dlidvseus |ightwei ght material s.

Furthermore, the liquid or gel wetting agent may be

m xed i n ¥VisoadyCrtorl egegdor redesingdogregptiamy nmat eri al
whi ch may, be needed to react the product. The |iquid
or gel wethripkegsgenolpgenthe used to form | ayers

bet ween t reacti.ve el enent,s of the adm xture thereby
reduci ng j{bﬁ%{eﬁﬁ% gto er\?té’taélrd and thus reducing the

wei ght  of« gpyniefifdbgbepr oduced using the adm xture.
Ther ef or e, asntsvlgll I gdléescussed herei nafter, the buil ding
materi al produced by the

Further elements added to the admixture include:

*nanoparticles formed from a silicon based oxide

*nanotubuoles formed from a silicon based oxide

*latexes

* at least one of yttrium Oxide, aluminum oxide, aluminum silicon
oxide, barium silicon oxide, barium zirconium oxide, cerium oxide,

magnesium oxide and zirconium oxides

All of the above are not brand names but are defined by their function when

placed in the cement mixture individually.



conposition of the present invention allows for

typically reactive chem cal elenents to be conbi ned by
w@poo7/vemt i ve | ayering process which prevents BEI/US2005/033746

i nteractiont herebetween. The conposition is fornmed by

using an adm xture wherein a |layer of one of water and

liquid or gel wetting agent is forned above a heavi est

one of the chem cal elenents prior to addition of the

next heavi est of the elenents thereby preventing a

r eathérenrd drawbads usgociatedt wigh plodtvieg a builling masridl lwath the

conmhi nati on of chem cal s_cont.i nues er of one of
abwgtaémlw q?wv& SFmgang XeRnifyitey Spcifi Foigugrmiculte wil

bR Y& I cﬁl\égﬁtg%g FhferS ‘T%ﬁﬂ*@@} pﬁln@%mferﬁgaﬁﬁe A1 ikerb

adm x u “wat er iquid or gel wetting
up &g galldmpf betacddé desuh nn hl eomposiiauhdivirg the comestedpy ofistet sand.

out  the. ve cullte n
TRt iRl ARG s SR ficocd o bt difiquifg poause
theSJQ?ﬂ]ic%ﬁte%@l%oﬁﬁh@@&h%&ﬁn@%%e dBniRRLEBRPh¥reb? prevent
saturate the vermculite or and fibrous |ightwei ght

uniferredistibatiodsidihin he ahik ycpntkmomhwecmm@ua g@’ﬁ@rsalSNeT@h

es han wat er. and t hus duc f the
o it Gees Tecaiatserntar pERRTE welkey g o B
adﬁﬁ&ﬁ%'sﬁﬁs“tantﬁﬁﬂ@ﬁ%@@ﬂh@ ambift dflafpeteBtialgetlintbiel f@ need for
agent may be mxed in the adm xture used when m xi ng

waeaﬁ_\yo llaaadﬂegab pmucmthmﬂ@mgmeé@t@d Mdrt@aeldy,tmﬁéalﬁmi@u@t .
. The. i qui
o P B B8 L B OB R L

bulld@igs alYerlagduci ng the anount of water and thus reduci ng
t he wei ght of any product produced using the
adm xture. Also, a liquid or gel wetting agent may be
added to cenent instead of water in order to make
cenmetitious material wi thout water. The cenetitious
mat @rlteaiatipelqdm;ﬂabewiflv#atdrawhqﬁiﬂ @r gbiamating agesit inay bofddddgo

fInISh duct as if you m use
L o
of 1%3\#/ Q'%tt SR §u‘3%nﬁ4?§r SHRNYERhORNAF welHp BLA iThéesdry

pre erre tting agent use in preparing the
to sedwratetthe gerins cwite onandofiprous hghtwelght materials to produce the
composition . Additionally, known wetting agents weigh much less than water and
thus reduce the weight of the saturated vermiculite or and fibrous lightweight materials.
Furthermore, the liquid or gel wetting agent may be mixed in the admixture used when
mixing any material which may be needed to react the product. The liquid or gel
wetting agent may be used to form layers between the reactive elements of the

admixture thereby reducing the amount of water and thus reducing the weight of any

product produced using the admixture.

Therefore, as will discussed hereinafter, the building material produced by the
composition of the present invention allows for typically reactive chemical elements to

be combined by an inventive layering process which prevents any interaction
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surfactant. A surfactant is a conpound having a

hydrophilic section and a hydrophobi c section. The
waeb@miosiony of a surfactant all ows the substanckCT/US2005/033746

reduce the surface tension of the system thereby

allowing the surfactant to be used as a wetting

agent . The hydrophilic segnent of a surfactant are

judged by the nunber of noles of Ethylene Oxide.

Et hyl ene Oxi de chains formthe hydrophilic portion of
thetdbetveaehf Jht aampositiecisl formetiey hsnger adrhixturp evhieredma Gfyer of one

the nol ecul.e, the nore wate quIel t he non nic .
of waier aod Hand ongel ¥ribRG PESAL i {rPas AhoesE RemirS o qé the'cliemical

elef‘rﬁ;ﬂ%t b1 dd¥itioAr & glr%gxgzﬁig IhHéhE@ ANh&eRildnar ﬁheﬁa%?lﬁeve)ntmg a

|cts Its I ¢/ Li pophi 't ¢ Bal ance
reaétwmﬁmxhchchailngehsewéem Thus, ap the woinibisaion loif ehemicals continues,

surf cta V\,her hi gher HLB r sent
1515 PEGRV AP A7 A b LN AGERS 1§ ST e pargpdous and
suBs%q@enFHl@ﬁl%htczﬁﬂde&'ﬁJ e aﬁﬁ%&uﬂes cal cul ated based on the
mol'ecul'ar structure of the surfactant. ldeally, the

non-ioni c surfactants have an HLB val ue rangi ng
between 7 - 9. Preferably, the non-ionic surfactant is
an Cctyl Phenol Ethoxylate which is produced by the

addird e of wakh vllgnal exdell&ettimg@bntimpitenmided Tde vermiculite
resultant COctyl Phenol Ethoxylate is effective qQver a

to hicerby teafvpt the Wpanigife wmrmq\y@tela Haug ©rthe PLPeisisy ofknayn
we?ﬂ}d% eﬁt% Olsiby &hﬁ'&l s'ﬁ’?alfep %oﬁﬁt%f Lévcki%?i g%‘%ehﬂ\élnfe%\%erg g)r saturate

’aenS|narCU ure ons.
the mmlicuﬁh-ﬂm 2Bt fibrous lghﬁhelglﬁtahatbmalal Addﬁloﬁail‘y kaewh wetthe

adm xture of the present_invention. i oni c
age\is waighapichilesshan Yriehund et tREse Wk é‘VeFé&? @?ﬁ‘eo*ﬁfufated

Velgﬁl{ralﬂtli{% QP aha ABBE rlgll@v ?%HE thafRiald) Gt @ﬁ‘l&@r@' th€li rrgPﬁrbq l§el wetting

age control~agerits to prevent e nor
agemmayt‘t&dmxed Bt the tadmmtufealsedbwlhm ﬁnxmg\laayl matkdietiywhichenay be

act an as_a barrier er bet ween
neged 6 AT HITP Prosiidl DI B O REe R R b et layers
TR AEHY relikie MG oAL! oft g
beg%ggg?%:%ﬁ%g}ﬁ%%t S ar(gﬁ% x&%&tt%lggtl her. Al tnggr nati vel y? =
andl #ysredueing th exighaof ey @ddied ptoslutdteusingibr admextine. pl ace
of the nonionic surfactant. Simlarly to the
surfactant, the layers of |latex are positioned between

Also, a liquid or gel wetting agent may be added to cement instead of water in
order to make cemetitious material without water. The cemetitious material produced
will have the characteristics of the finished product as if you mixed with water.
Because of the elimination of water the cemetitious materials will be stronger than the

conventional concrete mix.

A preferred wetting agent for use in preparing the admixture is a non-ionic
surfactant. A surfactant is a compound having a hydrophilic section and a hydrophobic
section. The chemistry of a surfactant allows the substance to reduce the surface

tension of the system, thereby allowing the surfactant to be used as a wetting agent.
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the sequentially added conponents of the adm xture and
act as barrier layers preventing any prenature and/ or
waiewanbwdl reacti on bet ween conponents. The | at BRT/US2005/033746
functions as a carrying agent which hel ps disperse the
vari ous conponents upon being m xed together. The
| atex al so acts as a wetting agent thereby repl ace
water which is typically used in prior art building
and architectural materials. An additional
The hydoghilie ségngent ofrp suréattant areljedgeddgdht oumber ofoimilest afiEthylene

vl Tt AR RS B Pidhe kb B pag Rt B BB motecue.
T}ﬁﬁ&%@pthmp@a&%ﬁhe A0 RR thire vt s%ﬁmé)@&ﬁéin&fsio@lﬁs

are used to I ncrease the scratchresistance of
surCamtgnou AdditBaslid sarfactdngs, iang t}mrdhnﬁtonehtyhaledWQ using an

s b LT U S ePtop bR TP pp R B RaRE Bl Gl HLB
valﬁ@ts%giﬁh's?a mér% oil%oﬁl'bfg s%?ﬁ@tlaﬁt Whétbast 18 gBdr HIO® Feph@ed a

oXi ded to the adm xture bé in the form of
surgiatdng Wl‘rhméa‘ratt¢rcsbblbllﬁy Hae BLBoveduesis a iymeticalsvalue that is

el AT s (R s B R4 PG b2 R reidanic

surPactARShB QWi HIEB REle ?@@Wﬁ&e@m ngnoscal e materials
that are able to be honbgenously distributed into a

m xture, such as in the adm xture of the present
cl ai med i nvention. The enhancing features of the
nanoparticles-are the result of their formation.
Spe ®réfembly, $he roheowio stifavtdrit gmaroDotyhBhaiol Ethaxylate wineh is

pradBird PEiperadition of ROVIFRE lie Eap esb Bhiiel ThespuTpa Octi Phenol
BRI IR & e AREA WO WE ka@é‘fénff%&@ﬁre %@Bﬁrrﬁﬁgésandm stioAg gels and

nanoparticles of silicon based oxide can
vistaud s@ﬂutmmd eha$ peegiséd @sallolwfoﬁmmgmdtmg agdnds mchgmulune of

t.he .pre [ nti.on f variqus si
ooRub S e e e Gebet hebt Allfis Rt e Gmixture of
the%i‘b%? invéhtiGP nl‘HérHoﬁlem@@ﬁrf@%hﬂ@§pos@t’ﬂ(ﬂle@%€@ieen the layers of

mul ti-metal silicon oxides, Si2, Flyash, silica Tune,
addrsipad ahaterialp suchak &rqldasterlzers and shrinkage control agents to prevent the
normal, but unwanted interaction therebetween. When added, the surfactant acts as a
barrier layer between sequentially added components of the admixture. The surfactant

is combined into the admixture when all the added components are mixed together.

Alternatively, layers of latex can be added to the admixture in place of the non-
ionic surfactant. Simﬂarly to the surfactant, the layers of latex are positioned between
the sequentially added components of the admixture and act as barrier layers preventing
any premature and/or unwanted reaction between components. The latex functions as a
carrying agent which helps disperse the various components upon being mixed together.
The latex also acts as a wetting agent thereby replace water which is typically used in

prior art building and architectural materials.
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In addition, it has been determ ned that formng a ge
and/ or slurry by conbining a predeterm ned anount of
wagoro7aeioant with a predeterm ned amount of at PEREB2005€33746
of nanoparticles and nantubuol es provi des the nost
effective nechanismfor harnessing any attribute
associated with the at |east one the nanoparticles
andnanot ubuol es therein. Preferably, the nanoparticles
and nanot ubeuol es are in powder form The surfactant
functions as a superior carrier agent allow ng for
conpl ete and uni form di spersion of the nanoparticles
t hroughout the gel and/or slurry. This occurs because
using the surfactant in this conposition reduces the
surface tension of the solution. Upan reducing th
sur Aaedditiondi s@nnghemn@cqmmmgi tojbgreddedyo the §@Pt"iﬁﬁﬁ is a silicon

bas@% ngglleahlf o r‘tr)%,le t he({ S A1 clel?en? ta{i(ﬂﬂgg tPQteiﬁﬁﬁﬁ)% ats%grdeﬁmg

are Cl oser
enh\éﬁblﬁg agdifls. CAOGE6nABYsilibe! bdsbe otidepas Iukecbin ihareasbltiee dooatch-

old a |l arger anpbunt_ of nanoparticle ggrther nor
reStStﬂnse Qmm@d iBased qpethe éifﬁHVOHF’m@lﬁtR j‘?‘ ss and scratch’

res a{ﬁg d%l s 3y n‘;ﬁ&‘%’@%ﬂf(jﬁgﬁlﬂﬁg a["‘hoad&ft%' i Britks %ﬁhﬁlﬂ@ﬁ’%

616 Nanopart w th wat er based
maf@lsor wat er borne products Thls is due to the
surfactant being useable as a wetting agent which wll
not dilute the water-based materials any further.
Thus, once conbined wth additional water-based
rmterlals the resulting conposition is able to

t ak ﬁ-ls prefhebler mpteﬂnmsds:on feasedagrdde i be pddaddtovihe pdmprdurgbe in

of nano t|c es nanqt buo
e 5 of R P ORPER U on Bl R B AP ERERIGOR, B
prJ?lYlC&P BH1 WRLIPRSduMst CofoR@id@: SUht atinapirticles rdf}/thbsj&c éllj&m based

but aré not limted to sealers, paints, enulsio
oxidas pnowdaatoaraggiqmeeraménmse@e aw@pr@bs hat are gbletn é@ é\omogenously

products are th

dis éﬁfﬁ@?(? SRR §958 a5 d? ?1 ml ttirg ro?gﬁléj ﬁl%g%rg urbéasl i gd invention.

ThBeERianbiak Ovarir&d WEetheU shitgattitiesadrs xheiresudf ofhtheir formation.
present rnvention. The preferable surfactants to

be
Spesi§callyn thfeoromibigationeofibg siliga|at Hhedletice é?"(?ﬂar‘&]lﬂbf’ne or more metals

allows for the modification of the mechanical, optical, thermal, surface, structural and
other properties. Thus, the nanoparticles of silicon based oxide can be tailor-made
specifically for use in the admixture of the present invention. Examples of various
silicon based oxides that can be used are Aluminum Silicon Oxides, Zirconium Silicon
Oxides, and other multi-metal silicon oxides, SiO,, Flyash, silica fume, metakalin,

pazzolants.

In addition, it has been determined that forming a gel and/or slurry by
combining a predetermined amount of surfactant with a predetermined amount of at
least one of nanoparticles and nantubuoles provides the most effective mechanism for

harnessing any attribute associated with the at least one the nanoparticles and
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the present invention are designed primarily for use

with agricultural chemcals. Thus, they are
whe@desypnadeabl e, non-toxic, non-flamabl e and POI/N81005/033746

cont ai n phosphates. The surfactant is a non ionic

surfactant containing al cohol, exhoxyl ates,

sopropanol , dinethipoly sil oxane, phenol ethoxyl ates

Typically, the surfactants descri bed above are used in

the agricultural industry contains one quart of
nanStubfEled rteimhiPeéfeiablydithauhmmbpagicles rantl mapebeiplegeare jip gowder

R AT T
unif%%fcﬁ%bte?s’ﬁjé)n Bf ﬁl%erﬁ'hﬁf)a?ti&@é" Qﬁ&é?ﬁh%ﬁrgeﬂ@%/aﬁ glubYoThis occurs
wel ght'. t a

wever, e nano-surfactant conposition of
bechie Wires et surfacant imthid vempastion agdHoee thhsudicedignsion of the

solfiio bk Fes it TBEectaation o i SRR i esulting materil
forrﬁ%& ﬁ{efkfﬁtoirﬁ’ & ro\f\lg&ebééﬁﬁs%QH& vbid¥ §AtHi® theCaitethll dre ZRsetpopether.
ga

ons o ter per one quart of surfactant. Thus,
As e velids utd olosarf togethers thef comtposition is tahke tor keld i larger amount of

invention results in the mxture containing in excess
nangpatiglss-sur f act ant by wei ght. The inventive nano-ge
and/ or nano-slurry of the present invention allows for
a conposition to include between 1% and 50% by either
vol ume or wei ght of at |east one of nanoparticles and

nangt ubuol es. 4 :h il ORIy GBS 8fdRHofRHIBe and

sl u??‘itj‘egﬁlafemthlgse u@?ﬁ@%éﬁd%@on t ﬁe i nf ended uﬁse_ for

surkA@nh AR FbWHE ¥in cARarideé npethadk fitragenbifing amoperarti¢led with water-
i ncreases, the nano-slurry be

ones | ess.vj scous and
basen raad/ge watereniae prosctsy BRI #87 e Sefaciant Bye dgable as a
ser LR e Ahis AR FRARdr CIHeS,
RS e A e S e
coriBRePavith sddSorail wrardtasdilinlatsiabsd dedresulting cosposisien aneble to

additional materials may be added fo se in: produci
takg-qp| the arpRgities theh &fep?ﬁa{reﬁeg.m%h gf}eaatd{ef‘? oHHl "%g%né’g#lg’l"%g and
na'o%déﬁje%. bﬁ%aﬁéﬁs N 2 dditiBnh P Yat@-tabdie hRugial fRE iagd Smptowbd by

4s m crofibers, structural fibers and vermculite. )
coBhiatibrowithl ynandherfacaitstwreindede iub et s lispitpdda feagrggpaints,
em%gqicg}%ﬁ;ggt\gatgr%gmgeedret gmessla%(rl rcgl'd taclpsf: }}egeeesrﬁial%i%l ﬁrbcﬂﬂ:@ are then
able to be used in conjunction with the building materials discussed hereinbelow

produced using the admixture of the present invention.

The preferable surfactants to be used in forming the nano-gel and/or slurry of
the present invention are designed primarily for use with agricultural chemicals. Thus,
they are bio-degradeable, non-toxic, non-flamable and do not contain phosphates. The
surfactant is a non ionic surfactant containing alcohol, exhoxylates, sopropanol,
dimethipoly siloxane, phenol ethoxylates Typically, the surfactants described above are
used in the agricultural industry contains one quart of surfactant which is diluted, prior

to use as wetting agent, by an amount of water ranging between 100 — 125 gallons. In
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are added, the nanoparticles and/or tubeuoles are able
to bind thereto as well as be suspended within the gel
w@eoogloegony. The nano-gel and/or slurry is fornedI/bg2005/033746
evenly integrating and bl ending the surfactant while
addi ng at | east one of the nanoparticles and
nanot ubuol es thereto. The manner in which the
nano-surfactant gel or slurry is fornmed will be
di scussed hereinafter with specific reference to
thekd gHo€arkt diliHbs, tht lagiwdint of stiffetaid pogeit ischegestiewtbesn 40% and
uni form y suspended wthin_ the surfactant all ow ng% the .
50%eby syeightubpyers, thensanoomirastaph sompesiiien 053&1?1765%11 invention

dod 2§ lf'?i&ﬁll%ntﬁ? %ﬁgct q-ﬂﬁiti%n Ofthe %Fa& gL 90 Wg&é&?ﬂ@ RR¢ hﬁrgpﬁﬁicles

resul esurtactant easi eing a to ot
cariTBé l@(ﬂ(}jew cﬁregﬁlyéﬁieifen@l predhutivslyyiHepresepemiventiqur apeartilizesp to 10
including but not linmited to at |east. one of chenical.
el Aot GRE AERT Eh PR T TeoBIeR O 6 aTeFh n the
pré3dd ﬁogﬁﬁﬁex%sﬁ{sr fhc‘iﬂé,f RixtBfLPSHtAihES: in/Seld BNBDYY surkdetint by
nanoparticles are able provide an material forned
welgher efrom specifically water-based materials, with
increased flexibility, increased tensile strength,
i ncreased density, reduced water perneability HONTO
PREPARE THE ADM XTURE EXAMPLE: A Five Gallon M x
Pouring superplastesizer mx into a five %al | on pal e :
usi Adenoventive nane-ged tand/oa mangrelurry 9f tesprgsant drueation allgyyg for a

appr.oxi mat el el h_of i .
coB PP Pt BB TP Bl B L SHE B! ot on
of liAH&Faredle VBt E hAroniTuadtdsamhe | arint 3€ hancpabttdles sddedstotthe slurry
wat er/surfactant is lighter than the superpl astesizer

andfod geleiveienendsnt ew greomtanded yempErghasareslpey. Agwaspercentage of
G BB P e AR BT ehd . e

_ _ t op o e water/sur
prése¥eorthiilanb hl1GW0S forlaasder e detedhe e beiss smbutedobhamrticles

The process is then repeated b lacing a | ayer of
to bopddedioithe slyrry lee 2elarke adAibign(to naapriTiales PRbARgHDUSIes gdded

to ﬁ]eesu%%%%ﬂg YL M AN NG R ddAkd ForSls8 TR Broduing-a plurality of

end products. The additional materials include but are not limited to fiberous materials
such as microfibers, structural fibers and vermiculite. Additionally, the admixture
described herein can also be added to the gel or slurry. Once these additional materials
are added, the nanoparticles and/or tubeuoles are able to bind thereto as well as be

suspended within the gel or slurry.

The nano-gel and/or shurry is formed by evenly integrating and blending the
surfactant while adding at least one of the nanoparticles and nanotubuoles thereto. The
manner in which the nano-surfactant gel or slurry is formed will be discussed
hereinafter with specific reference to Figure 4. This allows for the nanoparticles to be
uniformly suspended within the surfactant allowing the gel or slurry to function as the

carrier agent as discussed above. This even suspension of nanoparticles results in the
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a shrinkage control agent. This process is then
repeated for each additional elenment to be added to
w0 b@7atieiekt ure. I n the above exenpl ary adm xt UPET/US1ve5/@33746
is substantially 1 1A gallons of superplasterizer,
substantially 2.5 gallons of self consolidator and
substantially 3A gallon of shrinkage control agent.
The adm xture descri bed above further contains
substantially 1 gallon of the water/surfactant barrier
sutfagtent edsilghbéisg iadtled Speothed rygenwe noreminlg pfodtitte Wil superior
| ayers. o erplasterizer elf-co [ or and
pr@mrﬁwa@% Bt G1of JBFRT Ot B 97 0 LRl G clectrioal
gﬁ&éﬂ SBFRE6! bNE eﬁﬁweéswutaﬁm apopBAES. | eAddlﬁ(‘{rﬁilly, the
pres i'n substantially equal annun?s The above
nammdemxeohbumproardeamhmmteuabfqme& ﬂrmn@romt speaciisaBy wager-based

m%gnaggggl%pgfncget%%“ L @mtggﬁggga%%i £ nsdfh gtr?p@h ”@%re%sed”%nsﬁy,

re&{g@gwa@%%ﬁm%ﬁltyrmy be used to produce adm xtures
useful for many di fferent purposes including el enents

which normally react with one another. The use of the

above described adm xture is for purposes of exanple

only and not neant to limt the nethod of the present
HoOWATORR EPAWRBIIHMADMDBETUREI vel y, the adm xture in

pl ace of the water/surfactant barrier |ayer, at |east

one of a water, a liquid wetting agent, a gel wetting

EggmLEngqug@gﬁan{,m wetting agent may be positioned
bet ween each adj acent |ayer of chem cal additives.

This barrier layer can al so |nclude t he nano-gel or

nan%ﬂ%ﬂé&&é@&%ﬁ%ﬁ@&% M%'u%iﬁg‘ﬂohhal% Qitor and

for erties a aractelst Pcs ‘asSoc! at e
posipiaig iehduphneatano pdespradichatelyai eighth dfan hechapgbil/ &'ydfatttant barner

t he adm When
laygr ﬂlﬁ?léof( R Kba%laéa%r % g*fﬁ%ﬁm@mgfh t@t?@fﬁ iy g barrier as
thwated Euﬁ%&mﬁ‘ Eseh%\f,l‘?ér'{ﬁéﬂ the %@ﬁ@glgﬁgm%rtahd CEARRAS on PRV .

use o ese raw nmaterials 1S problenmatic as the these
subephistesizgh Wheatpenriag thearest tleglahty e\gat eslf-adnsolidesert (or self-
compactor), onto the top of the water/surfactant layer it will not flash or create a
chemical reaction. The process is then repeated by placing a layer of substantially the
same amount of water/surfactant atop the second layer and adding a third element, e.g.
a shrinkage control agent. This process is then repeated for each additional element to

be added to the admixture.

In the above exemplary admixture, there is substantially 1 % gallons of
superplasterizer, substantially 2.5 gallons of self consolidator and substantially % gallon
of shrinkage control agent. The admixture described above further contains
substantially % gallon of the water/surfactant barrier layer which is interspersed
between each of the the layers of superplasterizer, self-consolidator and shrinkage
control agent. Furthermore, as described above, each respective water/surfactant barrier

layer is present in substantially equal amounts.
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The m xture will thus require a | arge anmount of water
in order to function as desired. Mxing | arge anounts
woRoormosmrl wi t h cenent di mi ni shes the strength PET/URM05/033746
cenent as well as increases the weight of the
resulting concrete product. The adm xture of the
present invention functions to reduce the anount of
wat er necessary thereby increasing the strength of the
resulting building material as well as decreasing the
wei ght thereof. An exenplary formnulation of the
adm xture of the present invention is shown bel ow as
For ti
pol yisapoRf g GO KT ORI ot AR adced o
ceﬁ%ﬁﬁ@d(syﬂraﬂtﬁds F’F}ﬁpydr@&'\ﬁheﬁl@dhna’:}&)eaasg@ kdr o@lﬁdﬁ%ﬁémﬂ:alt afimixds. The
part Al phatic Propylene col ethers such as
m@h?ql ﬁw&gg edghaye g1ay-begiser tp maawcewmmteaﬁﬁeﬁlhfoawy different
Pl R Rerd R By B imoleh She e ofthe
abboe dascfibed adiiktur@isdbr purppses of esanipie balyrand hbemeant to limit the
gdlt nal elenent i nclude at | east one part
m Rroveptelapse iygptioanoparticl es of a silicon
based oxi de and one part |atex. The description of
nanoparticles being fornmed as a silicon based oxide is
for purposes of exanple only and any type of

nanoparti cl es havi ng desi r abl ert| s oc

ther‘gﬁ\lﬁrflﬁ“’c?g}h ﬂ}feadmlgﬁurf‘z@dﬂwet tﬁh\a_f LSHSHE %{ﬁarz Ver at
Il S,

Leih SEOBEn FBeE o 1RpojPhroltng sgflﬁnf%%%%e%ﬁ gel+form wetting

agmmynb;ebdz pesitionee between nanhedgdcant lyyayof gedmidalseldgsesl This
above ddin € nano- Iur to the.
e e RS0 s i T rET bRy STy les s ove
wiRBH wafl EiGk st thy plq)‘p\%lttfeh bt Schridiér e b eihie wWidsipbditing
conmposition and provide superior enhancenent as
naoopmzadm:iandanaandmbnsgtqbwpphﬁbmh@ admegurer nanot ubuol es
i ndi vi dual ly.

When making a lightweight concrete mixture raw materials such as vermiculite,
purlite, micra, etc are normally combined with cement. However, use of these raw
materials is problemati}; as the these lightweight materials are highly water absorbent.
The mixture will thus require a large amount of water in order to function as desired.
Mixing large amounts of water with cement diminishes the strength of the cement as
well as increases the weight of the resulting concrete product. The admixture of the
present invention functions to reduce the amount of water necessary thereby increasing
the strength of the resulting building material as well as decreasing the weight thereof.
An exemplary formulation of the admixture of the present invention is shown below as

Formulation A.
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The chem cals |isted above are layered in a m xing vat
and include a |l ayer of water and/or wetting agent
whedomwesndsndj acent | ayers. This |ayer prevents PEEUS2005/033746
unwant ed and undesirable interaction between the
conponent el enents of the adm xture of the present
invention.Alternatively, the mxture can utilize a
plurality of parts of latex as a carrying/ wetting
agent which is positioned between each respective
conmponent identified above. Thus, the |atex can be a
one of the |ayered conponents of the adm xture or it
can be used as a barrier et ween t he
sequenti al |l y added cong%ﬁggé@&%EEreof. Al so, the
nanoparticles formed fromsilicon based oxide can be
t hei r owh2mpeagpEatboxplawed dobytlér ahilyassSiperplistgrimerolymer;
positioned between two | ayers of wett] a %ﬁ..
Al t er nat TV @rst Carprxyhdgddiyapylees sish@sa S&E%eafrg@% AR wi t h
anot her e_qf,.t he.. ] .
Tdent 11 o0 Bt RUE ERIF Rty o BB D A RURICE:s
and he above di scussed manner. Additionally, the
nanoparticles can be injected into the m xture and/or
conposi t ¥ drpaitrsnddétatel y prior to or during the casting
process. The nanoparticles have at |east one
predeterm ned attribute to be added to the conposition
for use in producing a building material. These

attributes inclyde but, are pot lLimted (o i,ncreased .
b A cSas B POl bt £ PR AR S mcas

mag)ﬁg ﬂﬂ:ﬁ\&ﬁ in H Qi AEB r&)ﬂf& Qiditiend péffetRatRdedia gﬂfé@@ S.

urther enhancenents to electrical, chemical and
addipdriat alementpecltdest ledst ot i ait-entreagerh @ne pattingaepagicles of a

..addj t hy ti he. m xt . T buyi | di
RS e GBI E 6 R ettt e L
as 2BAYGH A BL4E % fop tp‘gl%ﬂ'%s?ﬁ@xérﬁpl!é Rely sdenlitR JTekhéishrticles

di scussed herei naf specific reference to .
havingdesirabls paopkrides aspuwimted thiereyyithecaf baiugheel wilb themdmixture

andc/grn\%tséotuls %Ja?ema )cgf {hse present invention. Alternatively, the surfactant added in

Formulation A may be the inventive nano-slurry or gel discussed above. By adding the
nano-slurry or gel to the Formulation, the additional element is more equally and
efficiently distributed throughout the resulting composition and provide superior

enhancement as compared to adding the nanoparticles or nanotubuoles individually.

The chemicals listed above are layered in a mixing vat and include a layer of
water and/or wetting agent between adjacent layers. This layer prevents the unwanted
and undesirable interaction between the component elements of the admixture of the

present invention.
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produced that has all the attributes of concrete and
none of the drawbacks. The resultant buil ding materi al
wha®7mo®ubst anti al |y reduced wei ght, i ncreasedPCT/US2005/033746

flexibility, and increased tensile strength which can

be nore than four tinmes that of conventional concrete.

For exanpl e, conventional concrete will generally have

up to 200 Ibs. tensile and flexible strength while the
buil ding naterial of the present invention wll have
650AﬂWM8ﬁ®dwu@chEhs¢barmﬂuehmhxhbbeﬁgaﬁ@Qﬁbhmihe

bui | di ng mat eri of tg gqligsent i nyenti otn i ncl udes, a
CaI S A MEH AW : IS ROSEIONES Betgeen prRd csPCHyg foqppnent
1déﬂﬁh@<%boﬂé@§usr B 19Rk @k B § 0fd 67 HE 'Ih%z%éh'c)é berROYEBE ed

materials and are conbined with thé adm xture

adaiixdengos éicban bowsedas HFoarried laydr batween tlee ﬁwqmmn@liy afded
bui | di n maR/éeri al. Table 1. Raw Materials Cenent Sand

co%lpoﬁnﬁ Rkt akat ol i n- apozzo-1ani e-nateri al
Vermculite or substitutes- purlite, mca, ect. Fiber
Pol ypr opyl ene Pol yet hel ene Fi ber gl ass or any ot her
fibrous nmaterial at |east one of nanotubes and
NanoRayGie! Iﬁgxgﬁueﬁp dqfon{ BRc@POIEd bRe TRE BE iRlrDwn
used td produ url'ding material of the present

respastametsequentialjy added laep pmiilcpr@ddmtwdm twe dajrsodf weéiengisgent.

A8l s e s beanpr ey TOTBIHE oBh ob e Seralifly
add &M¢oRBoREhhyerd fdéﬁﬂlﬂ-&pétﬁ)vé, spbdincdiRr Y b cPdht Arydt inlthdfoove

discussed manner. Additionally, the nanoparticles can be injected into the mixture

and/or composition immediately prior to or during the casting process. The
nanoparticles have at least one predetermined attribute to be added to the composition
for use in producing a building material. These attributes include but are not limited to
increased strength, increased durability, reduced thermal expansion, color
augmentation, and increased hardness. Further enhancements to electrical, chemical
and optical properties of materials may be realized by adding the nanoparticles to the

mixture.

The building material of the present invention is produced when the above
admixture is combined in the inventive method discussed hereinafter with specific
reference to Figures 3 and 4. Upon mixing, a finished castable cemetitious mix is
produced that has all the attributes of concrete and none of the drawbacks. The
resultant building material has a substantially reduced weight, increased flexibility, and
increased tensile strength which can be more than four times that of conventional
concrete. For example, conventional concrete will generally have up to 200 Ibs. tensile
and flexible strength while the building material of the present invention will have 650

to 850 Ibs. tensile and flexible strength.
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di scussed herei nbel ow as Fornul ati on B. Fornul ation B

i ncl udes: Formul ati on B 1lbag of cenent - approx 94
w@own@eso460 | bs of sand 20 | bs of verm cul it ePCBUBM95/033746

of nmetakatolin 1 quarter pound of polypropyl ene

mcrofiber 1 Ib of polypropylene structural fiber 1

guart of Adm xture of Fornulation A 8 gallons of

wat er The above raw materials in conbination with the

adm xture of Fornulation A produces a conplete stable

nonolithic viscous cenentitous m x which can be used

to forma plurality of different cenentitious

progict S. 1. The kn il.di i ' .

Cond HEP it Bl R b P et Ao BcBde B chibharign gf raw
mafdriald ds@h&#i @NPidle amelody. dEtse ase thategiaihire gdaeillyi dvppbwvitered

the strength of the produced cenentitious materials
magesiglsradiarceeniael Wil thewdmistugndiscussriabeve gs Bpinplpfian Agio

t I $k: ter to the mx by replacing the
pﬂﬁgg%?gg#ﬁlggnﬁﬁgﬁﬁd or gel wetting agent normally used

in the agricultural field to wet grounds. This wl|

al so elimnate the problem of over wetting the cenent,

and thus produce a nmuch nore stabl e honogenous m x.

Furthernore, when usinggygeli- @RtvEL@RLEIsMat erial such as
vermculite in the cenetrtious m x that has absorbi ng
qual ities, noisture trapped within the |ightwei ght

mat eri al *Csmeat eased over tine into cenetitious

mat eri al strengthening the cenetitious nmateri al

cont i nuotSEYd @vHcs | onger period than a nor mal

conventi onal coner ete belcause of 1t his the hydration of
cenetiti 6 etakafolin- ap0ozZzo- anie-materia

 Vermiculite or substitutes- purlite, mica, ect.
» Fiber

» Polypropylene

* Polyethelene

« Fiber glass or any other fibrous material

» at least one of nanotubes and nanopowders

The amounts of the above raw materials used to produce the building material

of the present invention may vary depending on the needs of the user.

In order to produce the building material of the present invention, an exemplary
combination of certain raw materials from Table 1 with Formulation A will be

discussed hereinbelow as Formulation B. Formulation B includes:
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materials is stabilized to allow the material to cure

constantly and al so to cure stronger. The above
waleacnodsed adm xture and nmet hods may al so be UBETUBI®05/033746

m X grouts, stuccos and any ot her cenent m Xx.

Furt hernore, the above m xing techni que can be used in

conjunction with formng rubber and plastic material.

For exanple, a viscous conposition formed from

acetate, PVC, polyethylene fibers and pol ypropyl ene

fibers can be producedFdsmniptionggl enul sion barrier

| ayer positioned between each respective el enent added

during the.m xing proc Jhi events the reaction
bet ween tﬁga%égﬁ%% § 6@?@?(%4 é?ﬁ? orm m xi ng thereof.

Addi ti onakhYys @saheast one of nanoparticles,
nanopowder s and nanot ubuol es as descri bed herei nabove

may al so.bg rdsedrheutifee M xture in the descri bed
manner either as individual |ayers or as part of a

respecti ve lbayRnetskiablims the surfactant in the form of
a nano-slurry. The attached figures will now be

di scussed ltquagérgwuad df paspropplent mécrpfibernt i ve net hods
presented herein and the inventive conpositions

pr oduced *dsb e§peliproprganstrucsurablibttsds. Figure 1 is a

flow chart illustrating t net hod for producing the

i nventivé Wf?@rdgnﬁw%p?fgﬁe U8 4hi xt ure formed from
el enents, éﬁﬂnﬁ&ﬁﬂﬁ&ly moyld react mﬁth_one anpther
As can be en fromthis figure, the adm xture is

f d ddi det 1 hed. t .of .
Car DS PR A PBRG R SR SIOrVieE e AP g Rgpmption A
profhuB G SREpIER sBibfPnSi%olithNe X iscofs Ed¥@kit Rl nk WIB@SEantR1s8d to

water, liquid wetting agent or gel wetting agent is
forpd apkudalidy opdiffeecns oprentitiays pridpets. Tbe rdsnljing butding epaterial is a

BEYORIE R DR L e T

W@ﬂg&;ing agent, a |ayer of Carboxylated Propylene such
as a Self consolidator is positioned as described in
step S6. Nornmally, when a Carboxyl ated Pol yther is
conmbi ned with a Carboxyl at ed

Additionally, the strength of the produced cementitious materials can be
increased and the weight reduced by eliminating the addition of water to the mix by
replacing the water with a liquid or gel wetting agent normally used in the agricultural
field to wet grounds. This will also eliminate the problem of over wetting the cement,
and thus produce a much more stable homogenous mix. Furthermore, when using a
lightweight material such as vermiculite in the cemetitious mix that has absorbing
qualities, moisture trapped within the lightweight material is released over time into
cemetitious material strengthening the cemetitious material continuously over a longer
period than a normal conventional concrete because of this the hydration of cemetitious

materials is stabilized to allow the material to cure constantly and also to cure stronger.
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Propyl ene, a chem cal reaction is produced such as
foam ng. However, the positioning of the barrier |ayer
wo@tooaoioenst one of water, |iquid wetting ageneCDUSHEF033746
wetting agent therebetween mnimzes or elimnates any
reacti on between the Carboxyl ated Pol yt her and
Car boxyl at ed Propyl eneA. Anot her barrier |ayer of at
| east one of water, |iquidwetting agent or gel wetting
agent may then be positioned atop the |ayer of
Car ”Bbe(g?doarb eldsc??oeqbyﬂmh@me asd detiods ey alse tuspd 88mixAgrouts,
Ia¥ r of hat | c Propyl ene, dycol ethers such as
stu SEPEYGy t hen be positioned atop the
Car boxyl at ed Propyl ene as stated in step SIO The
adm xture formed by the conbination of these el enents
nayFidtenmbee, Hewbdvaititiogtechniyue eache wsed fiocorjmgrtioatwiden
theeerrentsfor use roducj ng buil ding materj al s.
Foragi P B PG PGk Y SHEmRle 4 RoaH 6o BRstioR{gmps from

accPd e/ ¢ %oﬁa}i}agnﬂ%r%étﬁai{e?sl egﬁg é{o!l)gvr?](gep}@éh%'ﬁﬁe@éaﬂ%eg)n‘;d-ifc%@ﬁ&ng a gel

barrier’ of water, |i wet ti hg
emakgmtbamergater ymitidnra@ betyesen aash aispestivs eldmient atded d@i@g tha

f.urt her [ r of .at. | east _.one of water, |liquid
XL PTG Sa %’Ftpr&?’@fﬁ e\XE"(“PP%BetX’&S‘Mh rf’g FHSRigdO unifo i

mnﬂﬁ% kerQyFe Qd%&fb‘&&llﬁ it Péagt%‘é lof hﬁ‘@c{ aﬁﬁ:lé%eﬁﬁfobgﬁ'@er‘s An$t ep
prior to adding a |ayer of An aqueous  sol ution of

narﬁmﬁmoiqz Iaatiesj:nbodl htthabm@am,y alsq bniddedtie ﬂ@nnhXAmE trethe

se such. as a Water .Red
cesgrbed Bhmitgindc Tt B PPl Pal R Saae Py e oo e
Sur%yangﬁleﬂﬁe%&pop@nmsglﬁﬂrpned bet ween the |ast |ayer and
further layer such as Self-conpacting agents as

d| scussed in step S 8 Shri nkage control agents as

st at dlns pSZO terre nt a ts.as

desdhs Baash Fﬁg’l%&“é’ﬁ Bowke éﬂ%&%ép 3 e Thon A e e imvgative
me{H'bglls Pﬂi'g&ge& H% @'tf n%rgc{%%ﬁlp'ﬁltl%f?%dh&dﬁisﬁiértﬁe Ziventive

I cate genera he “ref erence nuner al
mefimds.an be seen fromthl S f| gure, the barrier layers 28
of at |least one of water, liquid wetting agent or gel

wetting agent separate each elenment within the

ad megu% £id J1ﬁ5\9 Qﬁatrt ﬁﬁﬁ&ﬁtﬂgg E nRfoeht bﬂ)@uaﬂﬁ the inventive

admixture or producing a mixture formed from elements which normally would react
with one another. As can be seen from this figure, the admixture is formed by adding a
predetermined amount of Carboxylated Polyther such as a Superplasterizer as discussed
in step S2. Next, a layer of at least one of water, liquid wetting agent or gel wetting
agent is placed atop the superplasticizer forming a barrier layer thereon as stated in step
S4. Atop the layer of at least one of water, liquid wetting agent or gel wetting agent, a
layer of Carboxylated Propylene such as a Self consolidator is positioned as described
in step S6. Normally, when a Carboxylated Polyther is combined with a Carboxylated
Propylene, a chemical reaction is produced such as foaming. However, the positioning
of the barrier layer of at least one of water, liquid wetting agent or gel wetting agent
therebetween minimizes or eliminates any reaction between the Carboxylated Polyther

and Carboxylated PropyleneA. Another barrier layer of at least one of water, liquid
21



reacti ons between the el enents. As can be seen from
this figure, the adm xture is forned with a
w@e@deomatri ned amount of Carboxyl ated Pol yt her PETYUR2085033746
a Superpl asterizer 12 form ng a bottom | ayer. A |ayer
of Carboxyl ated Propyl ene 14 such as a Self
consolidator is positioned atop the Carboxyl at ed
Pol yther 14 with a barrier layer 28 of at |east one of
water, liquid wetting agent or gel wetting agent
wettihg pgdne bnget iwetthmpadoat mbptlrehde posisiened28opfhedaydreéist one

CappefisE B SR PR aE. of 1 oA Eg o ne! ©
Glyg[)l%ﬁﬂé{s%@h 208 @nla3Y ?%d@dcerﬂnh?ﬂl%h e g&lﬁ@ﬂédeéﬂ@p the Carboxylated

ycol ethers 16 such as Shri'nkage Reducers are then
Propy:]sna asomeekdhtrogient H10. UEng ademxttwmec'rhﬁ thedrendtigationfod rthﬁé@l

i nat i h t.
e S B e R P T B < B i e
1nﬁf§&cqﬂgmﬁ1g%h9@nggl | di ng mat er| al s. Additional
material s such as an air-entrainer 18 may be added to

Ithe m xture by first p05|t|on|ngafurther barrier
ayer 28 of at | east one of water, wettin
agefddifpny]anateials puch agge Atr-<aiaimeE Hay Fs%f?edo@ g WY b

ﬁrsgwagt%r(&@ggs a AfAREE Bélffepﬁgygrrolf%]t leAstfdﬁE b %rate? qqc{dl&eve&ﬁﬁgea@e&%r

_ t one o Iquid wetting agent or gel
gel wedttin gnageagantisauasedtih step lSészsfutthmM*latlmrtolﬁ et least one of

wa’%léi lé]gn ‘frvgtlpgg Etg%}?g)f E@L\g t%rag g%egﬁ{}xa}? ﬂ} g%e}ogﬁanﬁﬁgtﬁg gw air-
ent{Aid 9§ Best bédjﬁll'ktébc's Py Y86 a@ﬁﬂg' & 14Y8r 888 YqueBYs Rfution of

posi tioned atop the barrier layer.” Barrier |ayers may
Caﬂblo&yia‘aﬂ ?olmhaerp@dlctunm rmetdatb etdvdamnas {elyeass sudhagser Wateg Reducing

f h | h
saeah R Rige RGeS e st ion ST Co P PRIERY GRE wlsg e o
pos@@onegm)%tv%eﬁ Qe Tat l‘éﬁér GAd b &Rk SR uRh Ak SeEddRatttng agents as

provid as an exenplary order. In practice these
dlsahssmtsseprms Bbrinkigedonirelragews destatad in sap SA6 and Wajesr

renppgentn o S CHRUn FRP Pt 2T Separ a1 on betveen & he.
| ayers until mxing to formthe adm xture.

A cross sectional view of a vat including the layered elements is shown in
Figure 2 and indicated generally by the reference numeral 10. As can be seen from this
figure, the barrier layers 28 of at least one of water, liquid wetting agent or gel wetting
agent separate each element within the admixture thereby reducing or preventing any
reactions between the elements. As can be seen from this figure, the admixture is
formed with a predetermined amount of Carboxylated Polyther such as a
Superplasterizer 12 forming a bottom layer. A layer of Carboxylated Propylene 14 such
as a Self consolidator is positioned atop the Carboxylated Polyther 14 with a barrier
Jayer 28 of at least one of water, liquid wetting agent or gel wetting agent therebetween.
Another barrier layer 28 of at least one of water, liquid wetting agent or gel wetting
agent is then positioned atop the layer of Carboxylated Propylene and a layer of
Aliphatic Propylene, Glycolethers 16 such as Shrinkage Reducers are then positioned
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Figure 3 is a flow di agram showi ng the nethod for
producing a building nmaterial using the adm xture
walracus®etd above with reference to Figures 1 apdI/RS200$1033746
order to produce the building material of the present
i nvention, a desired anount of |ight weight fillers
such as vermculite is conbined with at | east one of
water and a wetting agent in an anount able to
substantially saturate the vermculite as discussed in
atoysme paisleORyerditictadonsiuke/formed by thebmrrﬂ)immipn o€ thedel elgmients may
the vermculite as de red. A nea
oy B AT AR O E 2 DEGh Loy GR B T (Lo

buﬂﬁﬁ%%ﬁ&&Qggs as stated in step S102. Along with the
sand, silica and other el enments such as fi ber

gl ass or ot her fibers may be added. The adm xture as

di scussed above_ is then added to the ce g@

verAddtienal é?aﬁﬁr@}%wch BoAn i BITHEES L mALbaRAe g iture by
first o%puoﬁ?n%‘l erl a?rﬁgf{mt% ol}"%{ %g@gﬁk 'OPW f‘er %iqu ﬁiwettln% agent

to t e ‘conmposi t |
or galsweﬁ:mg &gartwo@sthdlagzemsfs@l@bhanc PrarylestpBlycSethers 16 ah further
fiber may then be gded as desired asstated in st B
barsgzdayer 7R@F Ak Shop Waish gt wefine 48 Phes VHFeagent may

thelf Qgﬁéﬁlﬁ&féﬁlay qg? %‘i gﬁalhgxdérﬁlaJ 1666 R ah BuRLE SWHutiGbst ed

as necessary or to obtain the
Cartlesylated Polytist, G adeiom, niffaicsandmimires gilymwes 20 suchpsaf Weter d

L L S50 e R L T
be ﬂ@%lolﬁ@d B@%@ﬁ M q’ay%{‘:J sh g eirthePRdtr 8k 8¢ Sélf—c ?&dtiﬁig agents

agents. Alternatively, this process nay or med
22 |Shnakzgeabntrolmg1m:s 24@0d ¥éatetuopellanh aﬁngﬂﬁﬁs "E]he omderdaﬁvlb@l the

elerggxgtg a{?rélo i gbﬁﬁ)‘;lé%ﬁ?j a[?ac%xg%pgq gfdg 2@;1?3%@”0% %?eﬁg efeShents may
be %&a@é fnléﬂﬂ) Skdeft 954109@ ab Reay3t Rrined BF Water PR cRing agbdtayBshitiched

'ow along the tracks "406, 408 therein constantly
between Tagert hed islablesn msaintatickegamation betweekthe layerouh nxpe e
fo ﬁ?%) |rgned thereon are anounts of the inventive

4 W& wat er or wetting agent 414 for saturating
the light weight fillers such as vermculite and
wetting the cenent. The adm xture may be provi ded
ei t Pigureskparfadvetingram showing the method for producing a building

material using the admixture discussed above with reference to Figures 1 and 2. In
order to produce the building material of the present invention, a desired amount of
light weight fillers such as vermiculite is combined with at least one of water and a
wetting agent in an amount able to substantially saturate the vermiculite as discussed in
step S100. Additionally, microfibers may be added to the vermiculite as desired. A
measured amount of cement is then added to the saturated vermiculite and microfibers
as stated in step S102. Along with the cement, sand, silica and other elements such as
fiber glass or other fibers may be added. The admixture as discussed above is then
added to the cement and vermiculite/microfiber combination as described in step S104.
At this point, Metakatolin, e.g. a pozzolanie material, may be added to the composition

as necessary as discussed in step S106. Structural fiber may then be added as desired as
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conbination with either the water or wetting agent
provided to the cenent. The adm xture and water or
wowriawiony4agent are placed in a hol ding tank puPEI/aRIN05/033746
supplied to the static m xer 400 under pressure for
reacting with the cenent to produce a pasty sticky
fabric |ike substance. As the elenents 402 of the
conmposition pass through the static m xer 400 they are
constantly m xed to forma honbgeneous m xture. A
statpd Bsseyy 8101 STHesmetplpitéladartdstinkisral{beemay bd @Qnt'piuaudyi aflged as

th 0Q,.t b f eedi
indigpigi B epRvs oDRsd S e P ki MO BERE e LR P gifghe
desﬁ’é@%@fs%en@QzTEﬁ egﬁreﬂii@&%‘ylstﬂ%%ﬁhgﬂ QB a lﬁbﬁ‘n@&@ﬁ&lﬁn@ ié

be applied by anythi'ng able to create enough
conmaaﬁssumeedsimimgahe cntm plg)ecsso After ndditihe offbeegment it may be
si ti,on en cl ea ed out, at the base of the

neC%iSsn%ote afjd Q@‘?ltlﬁ%% WaleT OF §§ glgtaﬁgs Sr essure i nduci ng

agent. The adm xture of the present invention allows
i ghtwei ght materials to be produced with all the
chanhehetivay,ithis padceprmaxbsperiomed & e statit ixdr 490 ys elﬁown in

t he dr awback Vat | d d i th d
Figgirdh Uhecamdta s PSSt SR g Hesded e e
bu1%1£g°ﬂg§hala£}g A0 TR 5/ a5 81!‘ € '§£a{19 n,gamo@%ﬁe %ﬁ&&ed to

process creates a new nateria ining raw
ﬂomtcmgithd: wa¢ks 486 108 hereinashstently Mn’tmg tlml edersenth Aéded to the

rete, sa tak I it
mixgr BEugb? BEE AN PRSI ég?ﬁe%% g‘éé%‘é%rpg ﬂi?%lélg i eéﬁﬁﬁf&fe

wafeP &t w@t@iﬁgﬁkéﬁf 499 fmtatupéfﬁ‘l% tﬁ@ﬁﬁ{thﬁﬁ gﬁt‘ﬁlﬁ?soﬁl'éﬁ @s Qermiculite and

product having a matrix Wt onpr essi ve fl exural
wething thecesidng §h¢ adgihure vy b $’rcsvl1|<&®t aler sephsataly eniner

than.the c fle I d t t t f
SRR R s B
adRAFL B8 GaF%P gf‘%&ﬁg %é}ﬁ affThedduh @ h@ldlﬁ’g’\ﬁmk Eéﬁmp and supplied to

I ncor poration of anounts of netakatolin,

the mmlm 400nmder pla$sur€nﬁ00 reabidngivith tiguesmenh & mgduwémsty

t.h P t
ik Gt i ) BRestancte Harers a0 Of AR Paakh Rt brvgp e
stat'i@in%éb‘i’ ado QM Bshstnly alik&NoFhrmPehbhapehedasBiMiture. A pressure
Through this reaction the addition of netakatolin

41 &isfapplied el the elleinenis 02 placedin the siatieaxer 400 thereby force feeding

the elements into the static mixer 400 and causing the elements 402 to be pushed
therethrough. The pressure 418 may be applied by anything able to create enough
pressure such as nitrogen or air. The mixed composition is then cleaned out at the base

of the static mixer 400 to remove the pressure inducing agent.

The admixture of the present invention allows lightweight materials to be
produced with all the characteristics of pre-cast concrete without any of the drawbacks.
Materials produced using the admixture and the method discussed above are lighter in
weight, stronger and more resistant to cracking than concrete. The process creates a
new material by combining raw materials in a unique fashion. Materials such as

concrete, sand, metakatolin, vermiculite, fiber, etc. are combined with the admixture to
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converts the end material into a stable cenetitious
product. Pozzol ants al so reduce the perneability of
Wo b@7oesent paste. This hel ps to prevent the iPQIr/ESHD033746
aggressi ve substances in the solution which cause
ef fervescence and | ow perneability results in a
durabl e cenetitious mx which is able to withstand
attack by sulfates, acids, freezing and thaw ng
condi tions, de-icing salts and seawater. In addition,
bontl higesk Ie@h‘tenmhgfﬁorﬁnallj/ do sotdoat tegethee torprodhéd epradiddariog 2
t.he x not only_helps redu e the ht of,
matpX Jitie conpresiioilewak and st %W%‘ﬁﬁa piardfiy gfter than
the Iﬂ‘ﬁpf@%@é ﬂ@ahﬁal%ﬁ@erﬁh@%éhgﬂf‘@f c%@&htﬁinﬁmdn)éréﬁ@c ause of
e vermculites which act” as a tine release in the
evgporatlon of water in the mx. Thus, the cenetitious
end product is constantly provided Wit h i.qui d thereb
i anQqsmgodm@gpﬁﬁﬁ@mhonglyg SPIPPREILS, Hhp Hyxture allows the”
t
inc G50 SER ol R AR, o PEERILLORAICNL i mix.
Sudhdiab hﬁﬁﬁbew:pbhsﬂﬂe $1€fmlpdsthmzm‘lmth anei matpraltor iehstrialyerafuced
nanoparticles and nanotu ol e ont ai ned_t her |n t
maigrialg yduchreagt et g gelpse ?fio e%ﬁ@aﬂ% sﬁgw %%nen?
Thl%ﬁ@( ﬁi{is Raduhy Qélcﬁﬁoﬁ){)f)ﬁﬁla Eatf)pﬁ' Eﬁ@&ﬁ@lﬂlﬁﬁﬂ&%@fr&@hﬁle %nd
cenentious nateria Furthernore, the weight
con@érti the ené sdidriab i evebiel aanst1tmm$pmdﬂ1ct4 Boguobunalsd wilie the

ss_.t han, conventi on | ous erial. .
permeﬁ@hwa&f the pgment HéStBa}Fhla Sﬁ@’s P@V?lgﬁﬁ%lﬁlg’fﬁﬁ%%?%‘éﬁ&%
sub'st@ﬁ@e@ggﬁ{% oﬁ%&‘l‘ij EsisOBRORAIELE] B3 180 PeRheability results in a

nanot ubuol es at are uniformy distributed throughout
durtible camnetitivues mofixrwingh tsmblerlhoxmﬂgtqmd@ﬁeésbﬁﬁasﬂf&iﬂsl adids, freezing

di d f

ool btk lh o0 SRR UR AR Reb e e

such € v%%%'it% &HdBONRE mP! n&lo%gflnh @adcenfh& iWeht BEthe end

surfactant and nanoparticle Xture to produce the
prodactdugelso svaks apdigsidsrang wefertahaelr dbemateriplenre slowlyrand

cor%%s%%@%qﬁsggg&%%ggﬁpéﬁé n gcg é?’?oae &1%% rc%lgasg%% ﬁ'xeee%}yoratlon

of whtef ﬁ‘lcthé‘ Rlix. ek, ttﬂ%e'txﬁouﬁéld%rﬁm secbnsianieproatddd with
simlar to the adm xture, additional fberous materials
liquéd mheiblg(mtmmmin@the@@ssablhty of cracking and strengthening the end product.

Additionally, the admixture of the present claimed invention can be combined
with a second mixture having at least one of nanoparticles and nanotubuoles contained
therein to produce a cementious material. The nanoparticles and/or nanotubuoles
provide increased strength to the resulting cementious material. Furthermore, the
weight of the resulting cementious material is substantially less than conventional
cementious material. Alternatively, the building material of the present invention may
includes nanoparticles and/or nanotubuoles that are uniformly distributed throughéut
the mixture during the mixing process as will be discussed hereinafter with specific

reference to Figures 5 and 6.
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conponent m xed by the static m xer when producing the

nano-gel or slurry. Alternatively, a m xing process
wWa@gigo:w4bl ade sol d under the trademark CONN(rPCT/U82005/033746

successfully blend the surfactant and nanoparticle

m xture to produce the nano-gel of the present

invention. Figure 5 is a flow diagram show ng how an

al ternate enbodi nent of the adm xture is produced.

Simlarly to Figure 1, the superplasterizer is added

t o dhe statiamindrehewi hersineip als6 iRk prefesred afianger, ofilerdéng and

. rtant to farma barrier, | ayer as dj scussed in st
g Shc et end A R B P s BEABGEe Y gy
of the ptdientdavdntidh. TaY Siatié RAXBE chibes HRMano0kti¢Ss oVeBenly

froma wetting agent that rs a non-ionic surfactant

blehded ingprder tpir@nain Suspendadweidrin the supfactihe Aelditionally, as discussed

shown, i.n..step, S504, . a pr.edet i ned amount of
b PR e R Bl RORLRAGR BBHES £ o be sdded as e
coRpérieheited the SthGc Aker inhizh Grédticiaah@find gl 9 slaasr i er

| ayer prevents the superplasterizer and the shrinkage

Aligantively, agenng pfosessivsingreablefe soldivnerdhe tradrsatle CONN®, can

r{iher I or by. [ oRn-.i oni

oGP IR B RN phd ap BB T 0 Bre PP e of
thefekestip@eqloast eri zer as shown in step S506. A layer of

nanoparticle fornmed fromsilicon based oxides is then

added atop the second barrier |layer as shown in step

S508. The.napopatticulate silicon.based oxigdes

o VIS A Bk GAEEt P AE L W PR B E P44
adBHRRENS pRRRANC &Bkrly & HiPread ModupEBladeEE: ik BARE t¥h hht as

be conbined with cenetitrous materials to produce the
shovesin stepnB 509 xEhgreaftennittihimportsat td formladypetierdiyen ahdiserissed in

t d t f the lay f .
stof ST pa ErET PR A e prapaite ArochRGte BEe do e g lavgha
forfi¢Aeh BlepSH62 iZBfmebfrbM aSk&BnSaddht that & hlidnich@ffactant
requires a layer of latex material be added to the

havinprn HilBevaeobetwhen T hidr dhetsatteioas shoyin inatapayit0dbar ri er
pre:dg%gt'ﬁrﬁeé\ a{nlé)lqgtleoff gﬁ%éltaa%? gg? f cléloa{élgrgt ig#&{eﬁgattoapntthe %?srt fohtler layer.

The non-ionic surfactant first barrier layer prevents the superplasterizer and the

shrinkage control agents for interacting with one another. A second barrier layer is
formed by adding a non-ionic surfactant atop the layers of shrinkage control agent and
superplasterizer as shown in step S506. A layer of nanoparticle formed from silicon
based oxides is then added atop the second barrier layer as shown in step S508. The
nanoparticulate silicon based oxides provides an enhanced hardness and increased
structural support enhancement to the admixture which later will be combined with
cemetitious materials to produce the resultant mixture. A third barrier layer of non-
ionic surfactant is added on top of the layer of nonoparticulate material, shrinkage
control agent, and superplasterizer as in step S510. Step S512 then requires a layer of
latex material be added to the admixture atop the third non-ionic surfactant barrier
layer. A final fourth non-ionic surfactant barrier layer is to be added to the top of the

layer of latex as required by step S514. This completes the alternate embodiment of the
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| ayer of latex as required by step S514. This
conpl etes the alternate enbodi nent of theadm xture of
wo b@7pposent cl ai ned i nvention. Thereafter, i nPGL/ER2005/033746
S516, the conpletely | ayered adm xture is conbi ned
with the cenentitious materials previously identified
in order to produce the resultant m xture for use in
produci ng building materials having an increased
tensile strength and hardness, as well as structura
adnokaracf ée ipsdzs'muis:la/ﬂmied mventien. f’ﬁherea%u,;iﬂ step1S5h6y thel corgplatedy

tect ural e Al ter atlve
lay 66 AR B e SR BoR RS BBl dgified in
ordE® @(ch e ﬂeﬁﬂ%ﬁt ﬁlﬁ(mﬂé%f ideQR bflﬁu@ﬁﬁ;“bﬁﬁﬂm@hﬁatenals having an
super pl asteri zer, shrinkage control agents, and
increasedpensilie stremgth Antﬂhardm&al dsywell dsestrinaiyenl chdracteristics which make
nano L.es sjl.icon oxi de can be
for g Ry %;Eoﬁi?}lﬁ‘él&gﬁ‘?ﬁ’i%ﬁg Fﬁ@?t figver of the admixture.
Specifically, the nanoparticles can be conbined with
at | east one of the |atex, superplasterizer and

shr AltkagaveipritepelS H2eRi, SE10 ed §Filecniincuddaitite xseioElatex as

Addi tionally, step S508 c i mnated.fromthe
the &ﬁ@t@é&@%@%@?%@@nﬁ ?t&eﬁ%awélpwpla% tepigen, sinkage %f?nér&.l agents,

andgréai@f?%ﬁh A3 Cﬁhhﬁﬁonglﬁﬁ tﬁmggé%@' hinbpaftRRS 10 frovn QRicBA Bxide

ayer ure u5| ng the nano-surfactant
canSBeunteysperse(ij evhthasartoltlmr et ofthe adgmitureTHeecficafprthe ons of

a5 SRR GBI PAGLRIhGh Eshoo 6T et SPERVEFLer

hr&%ag@é&ﬂmm 2B RvefRaghigueirent changes the
cha acterls Ics of the final product such as weight,

strength, durability and hardness. Therefore, the
proportions can be altered based on upon the desired
c haAéétt@naléx isten S5P8 caebgpelaingted tf@%@emr%%%éﬁmw

herg rglg(% p x urg&% Oﬁ%élle;r. s enﬁﬁ?@g%ﬁ@&& (ﬁ@r #%ﬁ%SWZtéB%

énti on I'Tes’ to

and $&1 48 sldldrigt theinittufeausivgt the ﬁa[mmrfeictaﬁtlﬂun‘ﬁbe pelak theswetting

di scussed hereinafter. By altering the proportions of
ageihe conponents, the resulting characteristics of the

bui | di ng or

The proportions of each respective component used to form the admixture of the

present invention can be varied. However, changing the amounts of each element
changes the characteristics of the final product such as weight, strength, durability and
hardness. Therefore, the proportions can be altered based on upon the desired
characteristics of the product to be produced. This varying proportionality of
components to be used with the admixture of the present invention also applies to the
resultant mixture with cementitious material as discussed hereinafter. By altering the
proportions of the components, the resulting characteristics of the building or

architectural material will be changed. Thus, the material can be formed based on the

desired resulting characteristics of the building or architectural material.
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architectural material wll be changed. Thus, the

materi al can be forned based on the desired resulting
w@b@raeioer i stics of the building or architecturP&l/US2005/033746

material.Figure 6 is a cross-sectional view of a vat

600 having the alternate enbodi nent of the adm xture

of the present invention. A |ayer of each of

superpl asterizer 602 is positioned at the base of the

vat 600. The vat also includes a | ayer of shrinkage

corffigale taigantos8B8stional dyeof efvan@iftiraing the Iahtraats iefribodiment

dOXId 610 and | ayer af, | at t
of (o e giE & BRREeR miop: A S o pafieo Gy risaiizgn 2 is

posﬁljo%eéi 8t e DR d dfffﬁe YAYE0. @Qévitoa!lémgclﬁlﬂ% RyQ QT shi®iage control
surfactant. The positioning of the barrier |ayer Is

agenmﬂ&; tdayter aﬁnammrtleu,lehqtsdwan bammwlrﬁ audrlgye@f)f lakax material

i vi du f th r| t.o .the
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fOl’Iﬁé(Pﬁ‘Hﬁlt 4 Bdh- f(’)fmc,t sfﬂl@fabtﬁl‘{te MitHe\Rsiidhingof %d‘@érﬁéﬂ 1@Yer id fmpoStant as
important to keep the el enments separate and only

it preyeits Ae univentedl mixing op thegedivisluaf contronerivei thetadguxture prior to

er to ensure tha eac
the gpiafinafion yRnTh Smind Rk AT R et R R B nive
builiRtteicnd]. IR ikpbltehtAE ks BE leﬁinen{Eh;bﬁaruﬂélah@ bty combme them
conbi nation allows for each of the properties

in tb@B@e@g:e of By csmentitieuspeaterialén erdericnenspe thserlerespestivae
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|con ased

Thi€ @fiFbme dombinbtiat all®@asor Edv of ﬂ}@propéﬂlbﬁpmem ey tmh 612
and the layers on non-ionjc surfactants 604. The
respagtivg elgrentleasannlipd tp tha resuljgtarixbirgnd 6 i s conbinabl e
W th cenmentitious material in the manner descri bed
her ei nabove with specific reference to Figures 3 and
4. The inventive adm xture as having the
nanoparticul ate silicon based oxi de, once m xed
uni Atemiativelytthe tdyer Qfemapar'titmlam$il'rm>néxa'3®il idtesorbeerioved

bove cyrea U|Id|n or.. ar chi al rial that
anf i pabr bat @@ Tt aireesb [t g on nbfionic
surgalgfaﬁﬁs%@h The si I i con based oxide nanoparticles,
are infused wth a predeterm ned netal at the

The admixture described in Figures 5 and 6 is combinable with cementitious

material in the manner described hereinabove with specific reference to Figures 3 and 4.
The inventive admixture as having the nanoparticulate silicon based oxide, once mixed
uniformly with the cementitious materials described above create building or
architectural material that has superior strength and hardness associated therewith. The
silicon based oxide nanoparticles, which are infused with a predetermined metal at the
lattice level, allow for bonding with the cementitious material thereby enhancing the
hardness and structural support of the resultant mixture. Furthermore, with the

inclusion of the non-ionic surfactant, the weight of the resultant building material is
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|attice level, allow for bonding with the cenentitious
mat eri al thereby enhanci ng the hardness and structural
W@ apooi4nf the resul tant m xture. Further nor ePCTMIB1005/033746
the inclusion of the non-ionic surfactant, the wei ght
of the resultant building material issignificantly
reduced while maintaining the strength thereof. The
adm xture of the present invention allows |ightweight
materials to be produced with all the characteristics
sigoficprtly-redsed edhile netainittghthe ttrarpgh therebfie dr awbacks. The
mat eri al s produced using the adm xture and the nethod
di scussed above is lighter in weight, stronger and
nor.g, resi.stan I ng.. / S
cr e CpeERURRAC 48 b AR bR DS ARG B8

pro&ilded wait Abihie @RaradiBti@ick aF res¢sshconsretowith@itany sathd, drawbacks.
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¢ ] . ined, .
Themaieriabepradwsed niging theadseinire pred heanethddiscusspgrabove is lighter
. . r r
i Gy Ao R ARIE AL B ISR, SRS o
nevi 81asriabb e tarabiging raw intdteriasinof uditpee fashipn.eNaiterials duek as al
and tensile strength, of copnventional concrete

congress, dal. mptakafolin, T myite ibeh &ty aksqo wm%zggﬁiﬁare to
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R
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flexyigplynfl st giengho gvenfional FBEIEf The Bl 3%@@3@%@ Ryied by
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finiskeiprodundts. N orteuareplef the biemided owtbrint cant useé &0 prodness
RSB e BB, AR el
verP 1@ LYst 288 glsd:\@(ﬂ:t a TobR BT & D&y PERlvARE std8é, EPR! Bmestone,

tontact fromother objects which could degrade the
wobd, et Tigs, iav imgitlzd naanpartiduistesséliqpnafseioaxiddia the regeltant glixture,

Lty t f. Additi Ll t he .adm f th
o RS S DS LTI k8 S b
haR§d BthaREQONERE feSistificey Ble BoteS A 16 Righlyl @¥isthat frdh €ncidental and

addition of at |east one
deliberate contact from other objects which could degrade the building material and

adversely affect the structural integrity thereof.

Additionally, the admixture of the present invention allows for viscosity of the
material being produced to be varied so to allow for the addition of at least one
vermiculite, nanoparticles, nanotubuoles, and fibrous matieral. This viscosity is further
augmented by the addition of a viscosity control agent that allows for the viscosity of
the composition to be varied in order to accomplish different objectives. Thus, this

admixture is useable in many fields including cementitious materials as well plastics.

In addition to being used to form an improved building material for the purposes
described above, the nano-slhurry or gel formed from the combination of predetermined
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verm culite, nanoparticles, nanotubuoles, and fibrous
matieral. This viscosity is further augnented by the
wa@odai7oosem of a viscosity control agent that alPOWESI005/033746
the viscosity of the conposition to be varied in order
to acconplish different objectives. Thus, this
adm xture is useable in many fields including
cenmentitious materials as well plastics. n addition to
bei ng used to forman inproved building material for
nanbopaxtiples pod assudfastant daactealzed & corljencimnowsh othey materghsl such as
fornmed fromthe conbination of . . e , .
paifys iy whlgh e@lﬂbﬁ@p%mlac lgdo L investive peilding maffrigly described
herbiRe w1 GOBHRAESRD bWIdilg NG aldBIBI dsBlofcrRHE By oBE, plastics and
pai nts and sealants that are applicable to the
theilikee Thes eorhbinbtiimef thetrano-alwerydwsh thése dtiherrpeodncisalivay (for the

s copventiopal building material s such as copncret
creqagoF SRS SHBRY e HEPTIRED! TAEE BB Hat DBFF By pite nano-
parf8iR9 zBle4b bY¥ sWgeRddd @ fBinahS BinEIREY Chs bW chehickl)@lectrical,

creation of new and inproved versions of these

strystwellandoptispaeoariies dfyhe predudiano particles able to be
suspended within the nano-slurry can inprove chem cal,
el ectrical, structural and optical properties of the

progyehe ad@nipliShra&s OTRhd SUVERhd @élated ©bLPRAY ehiditflention may be

rel ated objects, this invention may be enbodied in the
embedied it thesform tilbestiatedtindhaaesompanying grafriags, sfention being called

ttention bei alled.to the, f wever
to B beNarE i R oravinS ey CTHE ol Bbgt] oy be
mab€ iBHE shéifib @osPRetibh GIlGBrAGr ael destribéd wathidltled seopd of the
descri bed within the scope of the appended clains. It
appened gJaimpder st ood that each of the el ements descri bed
above, or two or nore together may also find a useful
application in other types of nmethods differing from

t helitwibiebed@serstdaddhatavie of WWei dl@nars taicHbabatelvef @atvor@smore
of this invention have been_ shown and des%;)i bed and _ .
toggiher pay wiseding & vsefltapnlicating ke ather tipes of methpds digfering from the

[ be limted to the details above, since it
typ\?\n'r&H %bggaﬁ%gfst ood that various oni ssions,

nmodi fications, substitutions
While certain novel features of this invention have been shown and described
and are pointed out in the annexed claims, it is not intended to be limited to the details
above, since it will be understood that various omissions, modifications, substitutions
and changes in the forms and details of the device illustrated and in its operation can be
made by those skilled in the art without departing in any way from the spirit of the

present invention.

Without further analysis, the foregoing will so fully reveal the gist of the present
invention that others can, by applying current knowledge, readily adapt it for various
applications without omitting features that, from the standpoint of prior art, fairly

constitute essential characteristics of the generic or specific aspects of this invention.
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and changes in the forns and details of the device
illustrated and in its operation can be nmade by those

w@Riozloes#4i n the art without departing in any WegT/UR2M5/033746
the spirit of the present invention. Wthout further
analysis, the foregoing wll so fully reveal the gist
of the present invention that others can, by applying
current know edge, readily adapt it for various
applications without omtting features that, fromthe

CLAIMBdpoi nt of prior art, fairly constitute essenti al
characteristics of the generic or specific aspects of
this invention. CLAIM5S What is clainmed is new and

desgheds tRikE R r&(v%ﬁ‘%@s@éﬁ t'e%tp%téctgéb? Dkttdr§ PaRAt if Qéttbrth
in the appended clains: 1. A conposition conprising

in theappeadadi ddies: and a surfact ant, wherein said
nanoparticles and sai d surfact ant are bl ended t oget her
resulting in said nanoparticles being uniformy

suspend&fin sItR)'nrboﬂﬂiri%n%lﬁaﬁ@;?aﬁﬁ’&és andl. a sURRcRePdsStdd eiid
as recited in claim1, wherein said conposition is a

nanoparticles angywid surfctant anediended frgether respléing gheaid pejnppttiples
SSO ed w th.saj,d nano les to a further
bel%‘@ﬂf"f@ﬁ y sugpenged Wé&%%a%@ ‘l%gar?gagg recited in claim 2,

wherein the further chem cal includes at |east one of
seal ant, paint, enulsions, |atex, urethanes and cold
tard. The compogtemasiecitehinglaimes wheerin ppid cafuppption is a carrier

R R e

furthedsden®¥®. property is at | east one of an electrical,
chem cal, optical and structural property. 6. The
conposition as recited in claim1l1, wherein an anount

of & ag‘f @%Bﬁp%lggla /Egl%gﬁéd ﬂﬁctléﬂﬁef vé‘ﬁépeoiﬁ a fuahbdehiti@NHicludes

subst
at least one of sealant, paint, emulsmns latex, urethanes and cold tars.

4, The composition as recited in claim 2, wherein the further chemical is

water-based.

5. The composition as recited in claim 2, wherein said at least one property is

at least one of an electrical, chemical, optical and structural property.

6. The composition as recited in claim 1, wherein an amount of nanoparticles

ranges between substantially 1% and substantially 50% by weight.

7. The composition as recited in claim 1, wherein said predetermined amount

of surfactant ranges between substantially 50% and substantially 99% by weight.
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7. The conposition as recited in claim11, wherein said
predet erm ned anount of surfactant ranges between
waadwsnedosi al | y 50% and substantially 99% by weP@huSB05/033746
The conposition as recited in claim1, wherein said
conposition is at |east one of a gel and a slurry. 9.
The conposition as recited in claiml1, wherein said
conposition is at |east one of non-toxic,
bi odegr adeabl e and non-fl ammabl e. 10. The conposition
as 8.edheedmpositibmbsnetited rddinr1,cxepdin Said gompbdetion 13 atifeast
a{rtpu%itaéﬁs%l ting in said conposition having said
OneQrf t5HYan anount of at |east substantially 80%
by weight. 11. The conposition as recited in claim1,
further conprising fibrous material able to be
susperitedomposiomad tecsad oh chamolaviteraih esd wbmpobsitismisdt least
f act ant T osition as recited in claim
oneyQf NORHEF I WOi%ar%ﬂe?‘?lsraa soprdlagymable. nel ydes at | east
one of mcrofbers, structural fibers and vermculite.
13. The conposition as recited in claim11l, wherein
sai to. ﬁl%heco;pmpbi;itibless weltetin dleiny], ortiger tcompaisidg fwaber o gn

t 14...Th t. d
am i St S P g OO Bvting Shid S 5 u G ol hgest

Sub@{agﬁﬂl}y\gdm@weﬁgrmanopart| cles wthin said
surfactant.15 he conposition as recited in claim 14,

vvher ein said adm xture conprises: a. Super pl asteri zer;

conso dat on; regucers
o1 WPt OB SR hEfcite b e SRRER B s g i
abl8 & bk afpEnded ERNERAtHOaiFRindpatidledithin flid fatictlt. | ayers
is provided between each adjacent el enment of said

adm xture preventi ng i nterm xi ng between the el enents

nog b T LI L NG, L8861 10080 WRRRiR 8hid aBlATBMAS A"

aI | OWi n
includes at least one of microfibers, structural fibers and vermiculite.

13. The composition as recited in claim 11, wherein said nanoparticles

selectively bond to said fibrous material.

14. The composition as recited in claim 1, further comprising an admixture able

to be suspended along with said nanoparticles within said surfactant.
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mai ntai n properties associ ated therewth. 16. A nethod
for producing a conposition conprising the activities
w@btoo7aosopr ovi di ng a surfactant; b. addi ng nanoper/Usmo&a33746
to the surfactant; c. blending the surfactant and
nanoparticles to thereby evenly distribute and suspend
t he nanoparticles throughout the surfactant until a
slurry or gel is formed. 17. The method as recited in
clai m 10, wherein said adding activity adds the
surfactant and nanoparticles to a static m xer. 18.

[ 1.0 .clal 2, .1 h i Si .
Tme O AR REASE R LS DS ORE) ios

chem cal af ofupsipldstedizeg, a desired end product
therefro %&. The method as recited in claiml6,
wher ei n ;g‘i t-eqnseligatoict i vity of bl ending, further

conmpri si ng {heasd jetidots: @hgadding a fibrous materi al
to the surfactant, and Wherein said activity of

bl endi ng df ua phealitg offpartiselaydsk evithreig wiea ptoducingsaid
adlrlrl?)gt\en[ei oanle’of tserlllg P u%gl?t?/%rf%iar%lere faygrg Cils Ergsid%g Ebfet%é:eteg re]géh adjacent
element of said admixture preventing intermixing between the elements thereby
minimizing reactions between said elements and allowing each respective element to

maintain properties associated therewith.

16. A method for producing a composition comprising the activities of:
providing a surfactant;
b. adding nanoparticles to the surfactant;
c. blending the surfactant and nanoparticles to thereby evenly distribute
and suspend the nanoparticles throughout the surfactant until a slurry

or gel is formed.

17. The method as recited in claim 10, wherein said adding activity adds the

surfactant and nanoparticles to a static mixer.

18. The method as recited in claim 12, further comprising the activity of adding

the slurry or gel to a further chemical for producing a desired end product therefrom.

19. The method as recited in claim 16, wherein prior to said activity of blending,
further comprising the activity of adding a fibrous material to the surfactant, and
wherein said activity of blending further comprises blending the fibrous material, the

nanoparticles and the surfactant.
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