WO 01/ 81265 5 PCT/ US01/ 13532 BASI C- MEDI UM SOLUBLE PACKAG NG MATERI AL  FOR
USE | N CASTABLE CEMENTI TI QUS COMPOSI TES Field of the Invention 10 The
present iwoensizeén relates to adnmi xtures for neking or nodp€prg/13smst abl e
cementitious conpositions, and nore particularly to a basic-nmedi um soluble
packagi ng system pl, s Q..a_m xar V\,herel n a castabl e
cenentitious conpo QLE :

Background of theFMEmCMMEMENTm[WYGS directly
into concrete mxes is known. One benefit of such packaging is that

adni xtUres to be contained in the packagi ng can be pre-wei ghed to reduce
error at the application site. Japanese Patent Application Sho 50-14722
(Laid Open Number) of Kiyoshi Watanabe et al. taught that a sack nade of
wat er-soluble filmcould 20 be thrown into the hopper of a mx truck so as
to introduce a surfactant into FdR dthe ShvERAGRET © being m xed in the
truck. Upon agitation of the m X, the sack pegan to dissolve in the water

f th h t. t l.d. b d.th Th t | ubl
Shck Bons st od Bt eGP aRveSigh et dp i BPShiE fosdnpbmp ongrodibinhol .
pol yet hy| ERe1K beenBfblio 8Smpodtio! 4t ik YRRy 4o A URORMAEY] Ul Ose.

t

or starch. US Patent 4,961, 7 m t scl ose er-'sol ubl e
cont ai nersolubmepaéke;mhg\systelm qﬂa&dabkin@btljmhy&!tahyﬁﬂéﬁ whtdrdth anghseglileéai ning a
solid adm xture, e.g., water-reducing adm xture, superplasticizer, fibers,
or ot her Ce&ﬁ%‘ﬁ#@‘#%@%@ﬁﬂ?hﬁgmd@nm@g > the) padkagingymagerzalabe’ s sol ubl e
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known. One benefit of such packagmg is that admixtures to be contained in

e

the packaging can be pre-weighed to reduce error at the application site.

Japanese Patent Application Sho 50-14722 (Laid Open Number) of

Kiyoshi Watanabe et al. taught that a sack made of water-soluble film could

20 be thrown into the hopper of a mix truck so as to introduce a surfactant into a
mortar or concrete being mixed in the truck. Upon agitation of the mix, the

sack began to dissolve in the water of the mix, and the contents could be
dispersed therein. The water-soluble sack consisted of a water-soluble
material such as polyvinyl alcohol, polyethylene oxide, amylose,

25 methylcellulose, hydroxypropylcellulose, or starch.

US Patent 4,961,790 of Smith et al. disclosed a water-soluble container
made of polyvinyl alcohol or polyethylene oxide and containing a solid
admixture, e.g., water-reducing admixture, superplasticizer, fibers, or other
agents for rhodifying concrete. Similar to Watanabe’s soluble sack, the bags

30 of Smith et al. required an outer protective wrapper to prevent the bag from

dissolving during transportation or before use at the construction site.

US Patents 5,203,629 and 5,224,774 of Valle et al. disclosed non-soluble

bags, on the other hand, for introducing solid admixtures into a fresh concrete
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acids) and natural polymer binders (e.g., alginic acid, xanthum gum, ‘etc.).
The polymeric binder was weakened in the alkali environment of a fresh
concrete mix, such that the fibrous bag material could fall apart and’ the

package could release its contents into the mix. N

US Patent 5,320,851 of de Mars et al. disclosed that semi-fluid or fluid
20 cement admixtures could be encapsulated in a gelatin or wax that either
ruptured, shattered, or disintegrated in the wet concrete during a period of

mechanical mixing.

For non-soluble materials, such as the pulp component disclosed in

Sugimoto et al. and Valle et al,, and such as the wax component disclosed in

25 de Mars et al, the mechanical agitation of the coﬁcrete mix must be
sufficiently pursued to ensure that the packaging is sufficiently disintegreted

within the cementitious mix.

The present inventors believe that faster and more convenient and

economical packaging systems are needed.
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di sadvant ages of prior art packaging, the present invention provides

wat er - i ngod 0b8ees basi c- medi um sol ubl e pol yneric packagi npCT/os01BRI2Ng

and/ or nodi fying castable cenmentitious conpositions. 5 The packagi ng can be
used for introduci ng cenmenti$umssaly sFddbledByentisdMm xture(s), or a plurality
of fibers, or a conmbination thereof, as a discrete wunit into a mxer. An

exenpl ary packByisHgmeystiog disadventagesnefi prioroattr padeiging, theagtresame

subst ance, gper.ati ve far, maki ng ar | fying.a castabl enentitious 10
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conposi t | amipgEe(8) ororliplytelitppf Sibiets, surbs cambinativr thiweef) dsya disicrite

packagi ng_into a m.xer. Exenplary polyneric packaging materials are
prepared PSR HBWSHer mi xture conprising an ester and an acid, the ester

nmonomer havi ngat.h r | .- 2=C 25 R1
wherein RL repégsg)%]e?ﬁsﬁ ﬁ% %?a%@gyﬁg?‘ga%%ﬁﬁzﬁ@g%&%%; a%:ﬂ?—%é C31-17,
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10 composition; and a packaging for containing the at least one substance, the

packaging having an integral member comprising a non-water-soluble, basic-
medium-soluble polymeric material operative to package said at least one
substance, to permit the introduction of said at least one substance into a
mixer as a discrete unit, and to dissolve in a castable cementitious
15 composition made or modified by said substance introduced by said
packaging into a mixer. Exemplary polymeric packaging materials are
prepared from a monomer mixture comprising an ester and an acid, the ester

monomer having the structural formula

20 ‘ il

25 R1

wherein R! represents H, CHs, or C2Hs; and R2 represents CHas, CoHs, CzHy, or
C4Hy; and the acid monomer having the structural formula

o
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CH2 = C 35 R3 3 WO 01/81265 PCT/USO01/ 13532 wherein R3 represents H, CHS,
or C2H5. The ratio of ester to acid, preferably, is 1:1 to 20:1, and, nore
pr ef er abiwoQ oi/su26the range of 3:1 to 4: 1 The packagi ng nat PCT/@R01/1S532
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15 injection m)ldlng or blow nolding, for e e, can be used to nmake

capsul es, amdmabafomarsushaqs&scchd:mqua:gdamtgrﬂo&ﬁhbstfamrzvles)gd\bé dﬁs;m;ﬁedhapes
e. se] f- support when enpty or en filled with the
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taught by Smith et a ( 4,961, 790) l\/breo unli e et

(5, 203, 62anbeddad, 17l74;)r aunbtﬁugngptthe eWaIlad)f th@%)aﬁslégﬂméﬁﬁaterihhe Phesent

I nventi on dges, not_ require non- soluble I to be |ncorggrated into the
packagi ngP aggng,gfgrqﬁa{rhgl,en@a@ Qtﬁ@m‘} oréd bagn (€ @-upillow oty pershof t he

I nventi ong \Y packagl ont i nuous
coati ng, s}hag)re? é%;%é(f suppro‘l"g‘t ?%e RB?'I a SBFCg\ﬁfn‘?fl BRFT brf‘e{% WE%PHJ‘ﬂ‘grrSFded
shape;sucihjetion &#lding or blow molding, for example, can be used to make

capsules, bottles, can shapes (e.g., cylindrical), or other rigid shapes (e.g., self-
supporting either when empty or when filled with the substances) for
packaging the additives or admixtures. The packaging material is also
thermoplastic in nature, and therefore can be heat-seamed to seal at edges and

20 openings. The packaging material of the invention does not dissolve under
normal effects of water, unlike the materials taught by Smith et al. (US
4,961,790). Moreover, unlike Valle et al. (5,203,629; 5,224,774) and Sugimoto et
al. (US 5,224,595), the present invention does not require non-soluble pulp to
be incorporated into the packaging walls.

25 Furthermore, the basic-medium-soluble polymers of the invention
provide packaging material in a continuous form (e.g., film, coating, sheet,
self-supporting wall, blow molded or injection molded shape such as a can,
cylinder, bottle, shell, etc.) which is relatively easier to manufacture and
handle, and can be broken down and dispersed more quickly in a

30  cementitious composition in contrast to pulp fiber bags or wax encapsulates



cylinder, bottle, shell, etc.) which is relatively easier to manufacture
and handl e, and can be broken down and di spersed nore quickly in a 30
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when exposed to noi sture. Anot her advantage of "t he sent invention is
that it aireleased dntoshe afemetitycampbsitibd) @dnibe made havirg eordativdliion of
both (so |l o 9 as the adm xtures packaged do not %E_nerat_e a basic medi um
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The. prescit SoRPRBRAAT PUABICE FETHRE MRiel S ap el 3Bt e S8 O ner
shapest 0 gifittagriatdnPhid alibribubion| WiBlis, SHHREnGEHES tomposition that is :
being modified. Thus, for example, the packaging can be used to pack

structural reinforcing fibers in a densely packed formation (to increase bulk

shipment capacity) while presenting minimal outer surface area. This cou\ld‘ ’

not be achieved using paper-based materials, which would lose strength 5’)
20  when exposed to moisture.

. Another advantage of the present invention is that it allows for use of
dry or fluid admixtures, or a combination of both (so long as the admixtures
packaged do not generate a basic medium operative to dissolve the packagiﬁg -
prematurely or contain organic solvents that dissolve the packaging ma,te‘,rial).

25 .- Moreover, packaging of the present invention can assume the shape of |
a bag, box, tube, or other shape to contain a plurality of fibers (and/or cement
and other substances, such as admixtures, in dry or liquid form). ‘ Thiis; the
packaging can contain fibers for reinforcing concrete (and/or for inhibiting
plastic shrinkage of concrete) and also containing a wet or dry water reducer

30 (e.g., superplasticizer) for offsetting any decrease in concrete workability due

to the fibers, as well as other admixtures (e.g., pigments, air control agents



and ot her substances, such as admi xtures, in dry or liquid fornm). Thus, the
packaging can contain fibers for reinforcing concrete (and/or for
inhibitimgoopsasiic shrinkage of concrete) and al so cont apai/wgolzu3geet or dry
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conbi nations of air .controll.i . air entraining adm xtures,
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(e.g., a Puertalthejimprbvedclisintegration/ seéectb&e&iagﬂ)zabifiﬁmyl oglhhe paekasgihg,
shi pped, and enpl ayed.as an integrated system preferably conprising
se pgfat e PaSL og rtﬁﬁ dRY SRty separate pagkagad adminires or adpeixbires ican

- ' ' . | .red b he operator of the
i ng ¢ o ARG AR 16 R PR RGeSy ©
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adm xture conponents wi thin one or nore basic- cont ai ners.

For exanpinéegratesl systiein, ypreferhblye compnisires sepalmite tpatket§ corgcontainers of S
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m xture in dry form(e.g., dry po bag or ot al ner shape.

Still furlehsrivexdiffirenyagditived admisyst eompamenapplithi@ohe s mbrethigic- -

medium-soluble containers. For example, a plurality of fibers and an

admixture (e.g., a superplasticizer) can be contained within the same package

(e.g., bag, pouch, can, etc.) or within separate containers (e.g., a package of

20  superplasticizer contained within a package of fibers. Another exemplary

embodiment comprises an admixture in fluid form (e.g, a liquid

superplasticizer) packaged separately with or within a cement or shotcrete
mixture in dry form (e.g., dry powder) in a bag or other container shape.

Still further exemplary packaging systems and applications of the

25 invention may comprise a complete system for making a cementitious

composition, such as fireproofing composition or shotcrete, by containing

premixed amounts of cementitious binder(s), aggregate(s), and other

substances such as fibers, admixture(s), or mixture thereof. The packaging

system is tossed directly into a mixer and torn or ruptured open by

30  mechanical action of the mixer, whereby the contents can combine with water

in the mixer to form a castable cementitious composition into which the



25 invention may conprise a conplete systemfor nmaking a cenentitious
conposition, such as fireproofing conposition or shotcrete, by containing
prem xed veorousi2es of cenentitious binder(s), aggregate(s), pandsSali3ses2

substances such as fihers, adm xture(s),., or m xture thereof. The packagi ng
system i sP# H}alt%‘%!?ﬁl @W Ves ﬁiB@éﬁaﬁ'ﬁ‘& Wasts materigh theteforpbindey 30

mechani ¢ | } r, whereby the contents can conbine with water

in the m%hg%%@gﬁ?gﬁéﬁnﬁg%%g@%gl e ce_rrenti ti ous corrposi tion into whi ch_ the 6
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waste materials therefore hinder the construction operation. resent

i nvent i onandy{er canodiyiw d castapleovicdmentitioods tompusiiorg asihgor thedi fyi ng
castabl e cenentitious conpaositions usjng the 5 aforenmentioned packagi ng.
O her “adv %I?j'sléﬁ%%g fPes -o‘gaﬁé viehbrgesand fgaturgssef] Gecaventionr t her
detail hegel ' I PLi- . Drawi ngs A further conprehension of the
advant age‘rél%ladgﬁdggeég%lr%&g%%&%&Hﬁ%&ll'nventi on may be facilitated by
reference to the detailed description in conjunction with the acconpany
drawi ngs wherein: Fig. 1 is a diagranmatic representation of an exenplary
basi c- medi um sol ubl e pack®&riefdescsiptinméf Dmawipngsent i nventi on, shaped as
a bag or box, for gontai ning a plurality of fibers; 15 Fig. 2 is a

di agrammat i c r8pfBHBeRT Aqrepredension: vérthex aAxrRIages pad ofephiest ok Hhe

i nventq on; a L fibersg and/ ar ;other. concrete

adni x%durglsn?l% ﬁ?‘gq g?dyiaé)%a%dﬂ'lfi I%Fegpm%’? irgfer%}ﬁgeg%ﬁt?ﬁt 38{?%8? gﬁ%ctt’rf’é’roneﬂlérrpl ary
packagi ngedtjuhditon Wit hekcEMPRAY Bawingd WhgdR: for containing fibers; 20
Fig. 4 is a diagrammatic représentation of an exenplary packaging system
of the inventiBig. WMi$ ekliagranimatic represaritasonvlfien exanidgeobadevinedines of t he
i nvention, F{)Ig 5.is,a diagranmpmatic rePresen_t ation of an_exe Iarfy

packagi n gsolu e packaging system of the present invention, shaped as a bag or box, for

containing a plurality of fibers;

15 Fig. 2 is a diagrammatic representation of another exemplary
packaging of the invention shaped as a can for containing fibers and/or other
concrete admixtures;

Fig. 3, is a diagrammatic representation of another exemplary
packaging of the invention shaped as a “torpedo” for containing fibers;

20 Fig. 4 is a diagrammatic representation of an exemplary packaging
system of the invention which, in turn, contains other packaged admixtures of
the invention;

Fig. 5 is a diagrammatic representation of an exemplary packaging
system of the invention shaped as a bottle.

25



system of the invention shaped as a bottle. 25 7 WD 01/81265 PCT/ US01/ 13532
Detail ed Description of Exenplary Enbodi nents The present invention
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e
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pastes, nhighap$ lgvebtsudhuab @isei thateddcus SEdsRY @bAbleS ceAdAtERRST €t €
corrp03| t ions conprising a hydraulic cenment binder. The terns "paste",

'nortar" eQpoOsitinvs.ce.g, moetar erneonfret®r sluryies saeh asereatlytmbe sonaehy s ed of a
hydr at abl ehog eg% usual lé@r but not exclusively, Portland cenent, masonry

20 cement® asto fig EnEYMRPEISONSc Pifele &?W%&ﬂ@ﬁ% ﬁ@tf
o1 her e, ptely dissoled flwatled Wil P RGu e dRBRIRARS 5 AldyBiealtfRe are are

pastes agi@iunidonal |y |ncI uding fine aggregate (e.g., sand), and.concretes
are nortars additionally including coarse aggregate (e.g., gravel, stone).
Cement 25 corrpd"éuettemms”wmkﬂe cremmmm mmpoghoadwsresbcthMh&eférscerta| n
materi al s ,. a hydr bi nde ch as cenment and/or gypsum water,
and optlh‘?lt(];ill 'F(i/nflP‘H-Ee r}Ha]B‘?t?'cg g@?’@;é@rén asihjermes appmentibpedt o make

the “cement composition” (which is synonymous with “cementitious

15 compositions”) may be used herein to refer to dry powders as well as ,ﬁo
pastes, mortars, grouts such as oil well cementing grouts, and concrete
compositions comprising a hydraulic cement binder. Thé terms “paste”,
“mortar” and “concrete” are terms of art: pastes are mixtures composed of a
hydratable binder (usually, but not exclusively, Portland cement, masonry

20 cement, or mortar cement and may also include gypsum, limestone, hydrated
lime, fly ash, blast furnace slag, pozzolans, and silica fume or other materials
commonly included in such cements) and water; mortars are pastes
additionally including fine aggregate (e.g., sand), and concretes are mortars
additionally including coarse aggregate (e.g., gravel, stone). Cefnérit

25  compositions can be formed by mixing required amounts of certain mafe'rials,
e.g., a hydratable binder (such as cement and/or gypsum, Water, and
optionally fine and/or coarse aggregate, as may be applicable to make the
particular cementitious composition being formed.

Exemplary basic-medium-soluble polymeric material for making fﬁe

30 packaging of the invention may be prepared from a monomer mixture



particul ar cenentitious conposition being formed. Exenplary _

basi c- medi um sol ubl e polyneric material for making the 30 packaging of the
i nvent i owoaystes prepared froma nononer mxture 8 WO 01/B(1?/6501/1€532_ ]
PCT/ US01/ 13532 . conprising ap ester, and acid, the ester npnonmer having the
st ruct ur af°™PHFG Oeﬁeﬁg@’é] F@fl‘irdll?:ésﬁi TONQRRSTe PAVIRE the reregiuraly  CHs,
or C2H5; ppd,JRg represents CH3, Q2H5, C3H7, or CAH9; and the acid nonomer
having the structural formula 0 15 C-OH CH2 = CR3 20 wherein R3
represents H, CH3, or C2H5. The rat@®o of ester to acid, preferably, is 1:1
to 20:1, and, nore preferably, in tlhe range of 3:1 to 4:1. The greater the
conte of the acid conponent, the fast tﬁ; polymer material will tend to
di ssol've in the basic-nmedium The pol yneric packagi ng material may
optional Iy be nade using other 25 substances such as fillers, _

pl asticizers, other polyners, Calxd=o€her optional ingredient s, depending on
t he physical or chem cal properties|sought. A filmformng, high pH soluble
material, which is believed suitablr: for packaging/ delivery of substances
such g5 cenmentitious binders, additives and/or adm xtures, and/or fibers

; : _ : ! . . . R
present 1 s PRl CELLRFCH T REIPI ARy 6 Bob S o
i ncor por aCgdy; heldahe abid iR deavidPiBe birh PPk L Bt RAgila

15 C-0-H
CHz = C
R3
20 wherein R? represents H, CHs, or CoHs. The ratio of ester to acid, preferably, is
1:1 to 20:1, and, more preferably, in the range of 3:1 to 4:1. The greater the
content of the acid component, the faster the polymer material will tend to
dissolve in the basic-medium.
The polymeric packaging material may optionally be made using other
25  substances such as fillers, plasticizers, other polymers, and other optional
ingredients, depending on the physical or chemical properties sought. |
A film-forming, high pH soluble material, which is believed suitable
for packaging/delivery of substances such as cementitious binders, additives
and/or admixtures, and/or fibers into a mixer, as taught in the present
30 invention, is believed by the present inventors to be disclosed in US Patent
4,870,148 of Belz et al,, incorporated herein by reference. This film-forming
material is believed to have good properties, particularly with respect to
elasticity, strength, and a clearly defined dissolving capacity in an alkaline
medium. The ester monomer used preferably has an alcohol group and 1 to
35 18 carbon atoms, and is more preferably a methyl acrylate,

(methyl)methacrylate, ethyl acrylate, or butyl acrylate. The polymer can be a



material is believed to have good properties, particularly with respect to
elasticity, strength, and a clearly defined dissolving capacity in an
al kal i ne woedszns The ester nononer used preferably has arRCEUS@lGE32gr oup

and 1 to 35 18 carbon atong, and is nore preferably a nmethyl acrylate,
(met hyl) n‘fﬁﬁéﬁ?’ﬁ e gﬁirﬁgfwa%% & Partigylatly %F%iﬂ‘étfé.rm‘f’ﬁ@n}%llﬁnér can be

parti oul arpeat g Rl rddp i i AR o Bhe B BRI st Safh gy
et hers havingd isdbudyllé&thes d¥ematicOrfyl Ryi§fbcasbors With 8§ &PV HbARL Hims, ar omati ¢

vinyl hydrocarbons with 8 to 11 carbon atons, particularly styrene,
acryl at e partieslarlic siyirane agrylatenr ahetbhalylate siithemnilcbhdl festduel &ittal bon

at ons,_and re, particul ar n-butyl acrylate, butyl nethacrylate and

st ear y] nfé’tig;iatrygﬁta@mfﬁf@da%? Rﬁé"l@ﬂaﬁ}’ Sabity] aetydateobetyl methagylatei n t he
case of t ' f er pol r .pr.ef er abl
3:1 to 5: ,ges elé'l{i‘igflra%?glg héq ?ﬁgta ﬁ@ﬁ%tg&gocﬁ%%%{rc, a@%ﬁ@?&&ﬁ?ﬁ"’?ﬁi"ﬁ tﬁS g
t er nononmegase ¥f ithe cbﬁol?hﬁr%@biﬂ’th@c@séof theltPpdlynid’ ﬂl!a?'ﬂe feferabRr F11 0
1:0.3. 10 The carboxyl group content of the %olyyrrers S géef erably between
5 and 158 5:4mspeciallyphbf bx Hid terpelymeemthe arghniGacidRarteimohermey ratief er r ed

terpolynmers are obtained fromethyl acrylate, methacrylic acid, and vinyl
i sobut yl ’étﬂ?@fe.ra r@-ﬂ)ﬁ%ﬂ@r‘gmay?wlﬁﬂya\ad%o Af-um sol ubl e pol yner materials

useful,in 15 ' e. lnyentj f or. exappl onprise a
copol %/()rrer of O"ngié %%({}%é gr?ﬁgnco?.t rr(t[j)ﬁ 8%‘f g? %’H‘?‘F de rlgfleg‘??“ggﬁ'eﬁe%qeé‘ gf

(et h) acrand 45961 ghdiflofe beflrdbly Bitkebh 7 aREU13R! Pta?ﬁémﬁﬂge%re‘f@réa differs
fromthe (neth)acryl ate. re preferably, the copolyner i f 0.2to 2

nol e, andtekpolyaners careaobtainkd éroin Sethpl ecrydbtel methheniliel adid, pad wily@d of
(rreth)acgelli?ctyﬁcid. The nmolar ratio of 0.5 to 1 is 20 particularly

pr ef er r edSOPEth &8 %een found that copol yners with such a high proportion

N N B R A
o0 T Sty of oL A 4 R T
less than 2.5 mol of (meth)acrylate per mole of (meth)acrylic acid and 0 to 0.5
mole of a neutral termonomer which differs from the (meth)acrylate. More
preferably, the copolymer is of 02 to 2 mole, and in particular 0.4 to 0.8 mole
of (meth)acrylate per mole of (meth)acrylic acid. The molar ratio of 0.5 to 1 is
20  particularly preferred. It has been found that copolymers with such a high
proportion of carboxylic acid or carboxyl groups can still be thermoplastically
processed. Due to the presence of a large number of carboxyl groups, the
copolymers can be dissolved in aqueous media on only adding small amounts
of basic substances. This makes it possible to disintegrate or dissolve the
25  copolymers and articles produced therefrom in aqueous media without
adding alkalies or through only adding small amounts of alkalies, and the
copolymer can be reprecipitated by slight acidification of the aqueous
medium, so that it is possible to avoid an undesirably high salt formation
during the neutralization process. The carboxyl content of the copolymer is
30  preferably 30% to 50% and in particular 35 to 45% by weight, and about 40%
by weight based on the polymer (without filler) being preferred.

10



25 copolyners and articles produced therefromin aqueous nedia w thout

addi ng al kalies or through only adding snmall amunts of alkalies, and the
copol ynerwa@anstzes repreci pitated by slight acidificati onhQP(r?]T/tﬂetl)laqf&eous _
medi um so th it is possihle to avoid an undesirably high salt formation
during the neutfost prefer Yp'a‘éfc%‘éré’.lat?i?é the cgpelymenistmpthyd facrylate; dbel ymer s
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nmethyl acrylate, the acid is preferably acrylic acid, and the copolyner is
free of t®etoayletes, in whickethmalookolsadical pag2¢nl9 andemaqregirefeeaisly, 2s gi ven
to acr Ia%e 0 net hacryl ates, in which the al cohol radical has 2 to 19

and, reopé‘é?‘i’PQtﬂth-Z 5 to 6 carbon atons. The copol yner can be provi ded

in the form of t Lgal | cessabl owder _.or_qgranul

mat erial, sui trgg?e ?’ %’Wﬁé‘g%ﬁ% }?Anjl%g}’%ﬁ l%rr%llEil %ifﬁﬁgéj\%ﬂgﬁpg’gggig Sﬁlﬁ% ng,

ress nol gidiessabledVpowhet e 8RRk Alerida! JuifiIdi 109, u8 #0'; AN

Porrri ng s edettggsj pl\éﬁes, or ot%er nol ded rérfiéllles. 10 V\gt er-s&fégﬁ% and/ or
wat er - i nswlolding, totripressiomymaoleling,cprass molkling nblow lrﬂimidhagicteqjﬁdfaw?mSﬁl ubl e
ol ymer of the packaging of the invention to nodify properties of the

Bol zmar. mm?lﬁ%@rrﬁa’g/%%m@éaunﬁ sherisgptatest Oopthey maldesl isyticles.ght of t he

I ) i tyal ' t Jil4l tent _of . the po) yner can be
D IR s & B SLBE o PR Wbl OBl A0SR e S BRI B0 B
the pol ymie BhsituhedianslssidbidGidlysiert HE tHe! Soﬁg%'fge%geﬁhe' h\}e?ﬁio?losié' ble to

nol d packaging articles with a basic-nediu olymer having 30%to
80% and ifypprapectiésiof thespebymnoer7 0Phe fiflersemglytbeofiseat inl s smoume offi | | er .

For man | cations, t preferred filler percentage will be about 40%
to 60% %yf@%% by, ayeight PE%%EO%@VWEA.S ipischeliaved that Hee &llencouteat of al ¢, 20

. . o il falc, :
pref or ol ot PROZPFT FE) B REREAHE PR At PoreBipnEB ke MhArEOpIaskear i ol o

Size 15 processability of the polymer mixture and strength of the molded article, it is

possible to mold packaging articles with a basic-medium-soluble polymer

having 30% to 80%, and more particularly 30% to 70%, by weight of at least

one filler. For many applications, the preferred filler percentage will bé ’aﬁbﬁt

40% to 60% by total weight in the polymer. Preferred fillers include-talc,

20 barium sulphate, calcium phosphate, mica, kaolin, and mixtures. theréof,

Preferably, the filler is insoluble in neutral aqueous media. . The particlé 51ze

of the fillers is preferably in the range of 0.1 to 2mm or lower, ‘andx more

preferably in the range of 0.2 to 1 mm. In the case of insoluble ,fﬂle;;s;;fﬁév

particle range is preferably 0.1 to 200 pm, and more particular 0.2 to 50 pm.

25 Preferably, the filler particulates should be at least one-third the thickness of

the film or article being formed. If insoluble fillers are used, then vthg \fﬂler

content is preferably lower and can be as low as 10% to by total weight of
polymer. ,

The polymer may be produced using any conventional means known,

30 such as twin-screw extruders, optionally having heating and/or cooling

zones. Suitable processes are described in US Patent 4,870,148, as previously

11



of the fillers is preferably in the range of 0.1 to 2nmor |ower,, and nore
preferably in the range of 0.2 to 1 mm In the case of insoluble fillers,
the partwaebssnenge is preferably 0.1 to 200 m and nore parwbeud3sas2 0.2 to

50 m 25 Pref.erabl the filler particulates, should be at_|east qne-third
t he t hi ckTESEOBFd- %h% p.q?y%egsr Wi E%Evmf%mﬁkﬁgms Q%n%@l ipyeBtien| | er s

are used, A C | a I L.and.can he, as | ow
as 10%+t oC%g%te o%lgﬁevé‘lbgL? f,imgf8%%@%?&84%8%0%%@&m¢?&£&%58855 us: Ing
any convepébliyaiizativan 3 hkPoMimeddcsilalodse SHMPRUSISY e¥hPHIHHHR 'ProcdBEd Onal |y
hazi ng hgg? iryng azr?d/ or' cooli1ng (z:ones.o Sui taltjt%l Zﬁ%rocesses alpgoglescrl bed in
US Pat ent surhgpgleppairassngy imjection] molding@nd odip@ssieaT/ US01/ 13532 nenti oned.

The pal yners ich can. be used in. packaging of the invention can be nmade
fromfilms dir yCaH g d Of r éh?‘itH& ngya?er t &PRedPet HPRdQYhIn pyhatesierzat i on.

The pol yngES&afd : 1 ti.onal . €558, ~Such:as deep
drawi ng, nﬁl] ] ect %bg n %D%Qﬁﬁgbgﬁg%éﬁggg%‘?%n& Wrr?e%c‘%gﬁﬁ%}n%ﬁggﬂget I ng
materi al canerigticadeohiposttadiRy €rThd hhickness o8 fﬂﬁ%}'%rf&arﬁgﬁﬁ Hapl B
additives or adm xtures used for nodifying cenentitious conpositions. The
t hi cknessgaterally n, niigrorogtempl 9 2Lamrhe Itgeaer alsby be rgreatenptsech tae 2 mnd
It can al so be, greater, h .as approximately 40 to 500 m croneters, an
in parti cROX4HA eiygééo %ﬁ@g@ﬁ@r@g’rg;& 2pddn nastclar A0 tpd2Q mierasmeters, s and

thin e rt 1 Ni f & wal |, wi-ll depend u t he
durablfblei f?ﬂg; tﬁ%a%s%}@ggﬁ{ga%?ﬁﬁe%&gﬁ c‘)"rmpﬁﬁtékai‘;l?%gugﬁéésﬁdﬁi ures and
the di ssowdlingill idepenltl 1penP@ekadidHilityof MBe Kuds bARIALSBEE HeblbQUdr
conposition. Thus, for exanple, bags oOr containers which are intended to
be i nt r odpaskaging theredmzixtures cowlcthet dissalvingitimé o]fStheopadi g0 & the
aggregate (e.qg., crushed gravel),. can_be de in relatively ar ger

t glgc kges S ’Fﬁ%&%@&@%ﬂ&ﬁmﬂh@m pihye 3 exarpplea ings ot eentadnerst o

dhorupt tifidtPGHAHhRAER' & b8! Bl BE' iikd Ahrak S bSSQLH, hP LAAGERS W 1
15 contain coarse aggregate (e.g., crushed gravel), can be made in relatively
larger thicknesses. (The abrading and disruptive force of aggregates help fo
disrupt the packaging material and facilitate its dissolving process Wlthm the
basic environment of the concrete mix). B
In further exemplary embodiments, the packaging may be used for
20 containing dry cement or cementitious materials (e.g., Portland ceméﬁf,
gypsum, shotcrete, etc.) that can be tossed into a mixer. The packaging can be
used for packaging cement and one or more aggregates (e.g., sand), and
perhaps other materials (e.g,, fibers, admixtures, etc.). The packagingcan be.
made as a bag or pouch and tossed directly into a mixer with water. ”U.po,n.
25 agitation of the mixer, the bag is ruptured open such that cementitious
composition can be made in the mixer to dissolve the packaging material.
Thus, no packaging waste materials remain at the construction site. Thus, a
single package containing premeasured components for sprayable
fireproofing or shotcrete, for example, containing the cementitious binder,

30  aggregate, fibers, and one or more admixtures, can be made, shipped, and

12



basic, environment of the concrete mx). In further exenplary enbodinents,
t he packagi ng nay be used for 20 containing dry cenent or cenentitious
mat er i al sv@e1/gn2es Portl and cenent, gypsum shotcrete, etcP{TAUR@1368N be

tossed into m xer,. The packagi.ng can be wused for packagi ng cement and
one or mP%ecgga?‘é%fHFB-érY(%‘{%&m Rt a’%ﬁlterp‘é’i‘glﬁp%"%fig& %tmgbm qfe. g. ]
fibers, agm . . knag..can be, nmade as a bag or pouc
and tosse%ﬁﬁ:ﬁ?ﬁ 81%1%1@%?&%(?%%%%%%?. Upon 25 agitation of the

m xer, the bagli Sufthel UWb@SIALH enisdiitdis (IR by @Hion, COPP UWikfel &t can be

made in the mXxer to dissol've the packaging. material. "Thus, no packaging
wast e nmat dinixturesewannbet patiagednin rsimilaonbasit-medinnssoluble polgineripackage

cont ai nin reneasured conponents for, sprayable fireproofing or shotcrete,
f or exsarrp&@, er&%ﬁ?ii‘if?%aemh Eﬂ%sﬁ?ﬁftﬁoégf gxample, 3b 1%@?%‘@&’; ,fo6|0lﬁér s, and
one or no ‘%‘g@%ﬂ" t e [ Le.and 12 01/ 81 o

PCT/ USOL/ é ués(elg; ggﬁegﬁlgﬁtﬁh%a gn a%lgi %%ﬁgn%?&f% [ ?é%or. &‘Ieeoa}%l di ng
the probl sdimdtturadsieteasadk a0 illasBtedn akarfpR) @8dbréent ﬁﬁre%!téﬁ-exg'[hiﬁurt her
exenpl ary enbodi mrents of the invention, two different adm xtures can be

packaged thatsiwhérgr dagiconteiningm aggrephtespgaseera c préblent efdral cataidi ff er ent
' sired that one adm xture be exposed

Lo the costamplisticter (o1 Blscusd KroCT Aaplisrier NadRGH/WEI/4392 chocd
R e e T WL
 ncor por At S0 er 811 by &7 Srengay. the. pPasert ML Rvart or S el OB Fat
cl ay- act i admyxtueli (o/gngupgeplasticizerse ca deeplated dna sédosid bag thadwasher
i cker  t Resiaran THE e 50 Lh vy 4 Al FRPouOh BRI AT e idwr ot and.
aet ore | ALY HEROEANE SR RRRER o B R Bl !y ©
enbodisTengpe@pldsti€izer is introduced. Thus, further exemplary embodiments of the
invention comprise a packaging system whereby packages of different wall
thicknesses are used to control sequence or rate at which admixtures are
introduced into a castable cementitious composition.
As used herein, the term “packaging” can refer to means for bundling,

20  confining, containing, packaging, packeting, or wrapping one or more
admixtures to facilitate its/their introduction into a mixer where a castable
cementitious composition, such as wet mortar or concrete mix, is made, so
that, upon agitation of the wet cementitious mix, the packaging is dissolved.

Thus, the term “packaging” includes, without limitation, bags, sacks, boxes,

25  envelopes, perimeter wrapping (such as sleeves, twining, or circumferential
jacketing), sealed tubes, bottles, cans (e.g., cylindrical shapes), torpedo or
cigar shapes (e.g., cylindrical with tapered ends) which may be used for
containing substances such as cementitious binder, fluid and/or dry
additives or admixtures, or fibers, for use in making or modifying a castable

30 cementitious composition. Of these packaging shapes, two-sided envelope-

shaped bags are preferred due to their relative ease of manufacture and use.

13



invention conprise a packaging system whereby packages of different wall
thi cknesses are used to control sequence or rate at which adm xtures are
i nt roducewionnsn6a cast abI e cerrent it ous conmposi tion. As uBeDURerBs32, the

term "pac can re ans f bundling, 20 confinin
cg:\t ai I?\i njgﬁg ggan lggas Bra &Bﬁpﬁgcbh@f oigider by fetnes to
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cenmentitious conposl as wet nort

t hat , upomchgﬂéﬁbf@lﬁbsﬁnéd&rm%eﬁmﬁhﬂmb?é% %mg the packaging is

di ssol ved Thus, the term "packagi ng thout limtation, bags,
sacks, boxes, Yerleneefplms aper ¢arebimationappli rgeiplaty Fackigio: esf thai ni ng,
or ci rcum‘ erenti al cket i ag) seal ed t ubes, bottl es cans

cyl i ndti cHIVeDRQpeate } Witrtad By 4. (eAg. s qmulndﬂg;a @it h

conent 1 1 e BrnacredRRpir o5 fo‘frz}} 391’9‘9%451%”38%%%?&33% Fedpeaubly vers,
for use |ba5ﬁ@knd”diuﬁf sonehib ypagrneeﬁ@spa%l&%m%o & REEAE 110 WYEnEQ ”Hﬁ§' Lhon.

t hese packagi ng shapes, two-sided envel ope-" shaped bags are preferred due
to their indegual matetialesath amanbagccxrt]uoa fandoniséning Dnédrahosd 26mixtures,

b h
T, B Rh iR Rt etrﬁ ”ex'mb' bk Fovg anoshanndor arity.
i B ERES %@?Egﬁ%"? ol outh o esleliisl nEf oes SRRk SR peaRe ° "o
k
Bhown i n P g BB (7B g pa“r"‘y“?[)%é’fﬁg‘?%f’?tﬁ?8%@%@%5%% ror ses
wat er - i nsbagjﬂiuekneSses nughebe mql(tnhlsbbﬁdpnbwpreferm;zlsa&m NRadtdgel 10

formed into I nt material, such as bag or box for contalning one
or nore adh ? B ‘?gﬁaéeﬁlﬁdﬂﬁ]%g beate Cfanmnncma;l eghesives, igarhy weingthe

b HaP PSS Sl At oo R e B S 9%
210 Mo and more oy o Granl ?hge%d"‘@?‘“ﬁé%?ﬁﬂaﬁ‘é%a“ bemplisigsagy T 00, be
usi ng heamoldesh\dawmodded direstheesisearasbyr shaped e a can 20. This can
shape 20 may be particularly advantageous for packaging fibers, such as in
situations where the fibers are compressed to occupy smaller volume and
then packed densely within the can shape. This would help to decrease
20  shipping costs for bulk fibers.
In Fig. 3, the packaging material is shaped into a cigar or “torpedo”
shape 30 which is similarly advantageous for incorporating a large volume of
fibers 12 or admixtures (or combination thereof) through the relatively small
opening of a concrete mixing truck. A larger container 40 can be used for
25 packaging smaller containers 50 and 60 of admixtures and/or fibers (not
separately illustrated, as shown in Fig. 4  Not only may fibers and
admixtures be packaged together, but the present invention also permits dry
(e-g., powder) and fluid (or semi-fluid) admixtures, therefore, to be separately
packaged within a larger packaging container (so long as in the fluid state the
30 substance does not generate a basic medium that dissolves the packaging

material).
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same non-wat er - sol ubl e, basi c-medi um sol ubl e pol ymer conprising the bag. 15
As shown in Fig. 2, the packaging material can be nolded, injection
nol ded, MWow/sabiled, or ot herw se cast or shaped into a CROT/PSO1/BRIZS can

h 20 b t dva eous fo ing fibers, such as in
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seni - f | ui thatai¥mibwtile-sisap édﬁ@foef OTRe ﬁ&q%téﬁ@@lﬁ%l@' Masnflﬁféfﬁﬁﬁ# \Mﬁl&l na

| ar ger packagi ng cont ai ner (so long as in the fluid state the 30 substance
does not pelysnen eanabd blow mehﬂednfazmexalnplas ahdethen Heapaedngil g theropri al ) .

14 WO 01/ SO01 For exanpl e,, snmal |l er_ envel opes or pouches of
fibers caﬁzlt?g %@dﬂl erap 6 dpixfirg & adnywiges dh a@'ﬁu],oggle@emgo hgat er
reducing adibiilvgs. plasticizers or superplasticizers, etc.) within a

| ar ger contai ner, such as a box or carton, that facilitates palletizing.

The entire packR@apkay pRkbpsd Qﬂﬂ‘i@ﬁwe@m@hr%{tbm bRt %r%ntﬁ@‘qwt%tt&dd&x and

br oken up/ di ssol ved using a mxer. As shown in Fig xtures
can be co(ﬂthelrvedemallpdckagﬂmes’t leart “admbdtirdsé) stbabedni’@:po‘fbed ulltg g f
non-wat er - s bl e, ba51 c- medi um sol ubI pol ymer can he bl ow nol de or
exanpl e, galﬂ SEPRIGHICUS A LY, At campRn Ql“(%ﬂalt}’hé’ opidand Cement), Ohe

admi xt ur e, Q.. aQéH\éﬁHﬁSﬁs 7é1a§ér?all gﬁgﬁ daé n Ops[ur}ﬁ, Ilmegtgﬂg,alfﬂ%acé ‘slag,

15 pozzolans, or fly ash. They may also contain “admixtures,” a term of art
designating components other than cement, aggregate, and water, which are
used to modify one or more properties of concrete (which is composed of a
cement, fine aggregate such as sand, and coarse aggregate such as crushed
stone and/or gravel) or mortar (cement, fine aggregate). Conventional

20  admixtures include water reducers, superplasticizers, air entraining agents,
air-entraining water-reducing agents, super air-entraining water-reducing
agents, setting accelerating agents, setting retarders, separation reducing
agents, rust and/or corrosion inhibitors, expanding agents, polymer mixing
agents, shrinkage reducing agents, coloring agents, surfactants, permeability

25  reducing agents, and reinforcing materials such as fibers, and these are all
believed to be suitable for use with the packaging systems of the invention.

Lists of conventional admixture materials are by now commonly found
in the art, and, for example, can be found in US Patent 4,961,790 of Smith et
al.; US Patents 5,203,629 and 5,224,774 of Valle et al.; and US Patent 5224595
30  of Sugimoto et al., all of which are incorporated as if set forth herein.
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Exenpl ary packages of the invention contain one or nore substances
(otherwi se called "additives"or "adm xtures") to be incorporated into a
cast abl e wenus2ei i ous m x, a cenent (e.g., Odinary Portl|po0USerssi2), or

h t t h sum |imestone, furnace sla 15
Sorzol ans. or - PiefSER. rﬁ’ﬂ*&fimrﬁév ?élaﬁgé%@papﬁ copeRie tiecshoveiaried ar'
desi gnat i ﬂgnW%PQ&ﬁ%fe YRk | es oft‘: pogﬁx%ﬂggg ter ich are

used to nodify one or Horeée proper d of a

cenent, fakenader st eﬁwﬁﬂe@%rsm@%-n%lae& ﬁ?&g&@%ﬁ?&%ﬁ %nsééﬁxtﬂuﬁl%u%r ushed
st one and/or gravel) or nortar (cenent, ggregate). Conventional 20

adni xt ur eforimchepdsealeteor ndbesively, seamed pailcaﬁglcmez er snow Wa&l{léd@mltbg
ts ntrain ng ter reducin ent's super ai r-entrai ni ng
agte gr ki edg’lﬁqrvr’ra a&g%ﬁ:l F‘?Ii‘tﬁﬁnﬁg@epg’rréf 1tyngt ﬁ@é’?ﬁ‘é’ @biltei ngemtwartée(rj s,
tio r o £ 9L |on itors andi ng
Zggﬁig ! Pﬁ{/"ﬁgtﬁéﬁ% $9 g%n Wl ﬁg’ichjﬁ 0% Fbo& i HgWaeht's B?}JIaBP’F § agents,
sur f act anpfovider seadtralt mﬁh&&%ﬁt NG 2gkRe o%n%drﬁ‘df“fgﬂfeg{ ?%r Bl & &lials

such as fibers, and these are all believed to be suit _ 'vviththe
packagi ngngselmmmaifﬁbm and efibéromatetiblt arefcontamphitéd fat wsénm(tthée o
materials, are b W comonly found in the art, and, for exa can be
found in ’Eﬁepgpén bfe@@feTEBlcéi ly shongatadn shape and Imsedengtis w hﬁfm and

| .
5. 22417 TAc0leo YAl Bhciless ANI AR, PRLCNLI5220, 805 30 of Sugimotp ef 2

al | are incorporate

PCT/ US01/ fiBEBZteBr fokey, rlﬁﬁeﬁrﬂ%@ﬂe\lg@ Bkisef ih RRe FOMR 'ffb?lb 1GeAME 'sﬁ@et% hi%r

above-described non-water-soluble, basic-medi unmso e polyneric

packagi ngemelerg Keidven fiber meateriafs chmpeiser sidel] glasyl oavbon| dedyhegl ymer
mat eri al cont| nuo rm, heat-seal ed or adhesively seaned al ong one or
more wal |P geler, ¢ %mﬂ% dden eﬂﬁll‘)@%rurwwﬁflal nleg, a polyethyilene, of

e A eleBeByBRE A nd S8 BB e R enE o ©
concrgf e Pibemhh&rna\l‘é”‘%Sﬂﬁﬁé‘ﬁﬁﬁ%sedcﬁ{“fﬁé‘tmaﬂ@{ryf Fhereindiididd ek gt erials
are contenplated for use in
reducing crack shrinkage in concrete and cementitious compositions are
especially preferred for use in the present invention, because their loading
into cementitious slurries is an especially time-consuming problem at the
construction site. The packeting systems of the present invention are believed

20 especially suited for mixing polyolefin fiber materials, which are generally
hydrophobic, into aqueous slurry environments such as concrete,,mivxes.'

Fibers may be optionally coated, for example, with conventional wetting .
agents or surfactants to alter their surface tension characteristics. Examples of
such materials include fatty acid esters of glycerides, fatty acid amides,

25  polyglycol esters, polyethoxylated amides, non-ionic surfactants and cationic
surfactants. Alternatively, the fibers may be coated with bond enhancement -
materials, for example, such as the glycol or glycerol ether bond enhancement
agents as taught in US Patent 5,753,368 of Berke et al., which is incorpofated
by reference herein.

30 As the packaging materials contemplated for use in the invention can

be thermoplastic, it is envisioned that further exemplary materials can be
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invention. Fibers are typically elongate in shape and have | engths which
far 10 exceed fiber thickness and/or width, and are available in

nonof i | ave@v1/gares fibrillated form Fibers can al so be useBCT/mSetB5320r m of
fibrillatable sheets, for exanple). Known fiber materials conprise steel,
gl ass, catwerporatads|such apaplpsticieers, for wxainpde (arggnicngsters) , plpbhledes;f i n
(e.g., pokyethyl ol ypropyl en rm e thereof), cellullosic
nateriaIsgg%ﬂnéyﬁgﬁﬂﬁﬂﬁmt%ﬁ?ﬁﬁ%YfﬁgﬂﬁﬁﬁﬁRhﬁéﬁﬁﬁFﬁ?%ﬂﬁﬁ%tgh%P?ﬂ?%ﬂ%ﬁd in the
i ndustry i I3 g@ﬁgﬁ hi.d j te and
cenmentiti fgfégerg%%%giaﬁd;%é&ggé%ﬂé%% I a ”Pgm %@@é@%ﬁﬁgggggﬂgﬁ\%gpr esent
i nvent i one.gheaakysaciumidarbomsteNgnd ictiyoupese10-20% bk wipht besed 6nahe
especially time-consum ng problemat the construction site. The packeting
syst ens ofntiteaveight efithe pacdkagingmaterialel i eved 20 especial ly suited for

m xi ng pol yolefin fiber materials, which are generally hydrophobic, into
aqueous slurry environnents such as concrete,, nixes. Fibers may be
optionally coated, for exanple, with conventional wetting agents or
surfactants to alter their surface tension characteristics. Exanples of
such materials include fatty acid esters of glycerides, fatty acid am des,
25 polyglycol esters, polyethoxylated am des, non-ionic surfactants and
cationic surfactants. Alternatively, the fibers nay be coated with bond
enhancenment nmaterials, for exanple, such as the glycol or glycerol ether
bond enhancenent agents as taught in US Patent 5,753,368 of Berke et al.,
which is incorporated by reference herein. 30 As the packaging materials
contenplated for use in the invention can be thernoplastic, it is

envi sioned that further exenplary materials can be 16 WD 01/ 81265

PCT/ US01/ 13532 incorporated, such as plasticizers, for exanple organic
esters, phthalates, diisobutyl phthalate, diisodecyl phthalate (D DP), and
ot hers. The packaging nmaterials can also include other optional

i ngredi ents, such as strengtheners, e.g., talc, calciumcarbonate, and
clay up to 10-20% by wei ght based on the 5 entire weight of the packagi ng
material. 17
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WD 01/81265 It is clained: PCT/USO1/ 13532 1. Packagi ng system conpri sing:
at | east one substance operative for making or nodifying a castable
cement it ivoos/greposi ti on; and a s packagi ng for contai ni npCHaRE/EB632 east
one substance, said packaging having an integral nenber conprising a

non- wat er - sol ubl e, basi c-nmedi um sol uble polyneric material operative to
package said at | east one substance, to permt the introduction of said at
| east oneltSslefdigrede into a mxer, and to dissolve in a castable
cenmentitious conposition nade or nodified by said substance 1o introduced

by said packaging iP&&atglﬁng% gj(s@ﬁt, camfgggngaaﬁagét%éy S%R&f?gé 'ggkils

wherein said polyneric ial of nt egral packagi ng

prepar ed foromakingnomemodifyihgr e castables cageatitions ecorapdsitioniicad &he ester
nononer havi ng,th? structural formula 15 20 Rl wherein Rl represents H,
CH3, or CPaEkagingiqocondpining said aHipastons subgamce, said parkagingehaving nononer

1200 8 SR 3 Dy e o AL o
ester andp§lgntericifiaterf]l QpRIRIAY RFphdkaBesald & 1Bhstlonk dubstihict; tolferif; 01/ 81265
the introduction of said at least one substance into a mixer, and to dissolve in
a castable cementitious composition made or modified by said substance

10  introduced by said packaging into the mixer. |
2. The packaging system of claim 1 wherein said polymeric
material of said integral packaging member is prepared from a monomer

mixture comprising an ester and an acid, the ester monomer having the

structural formula

15 O

|
C-0-R

I
CHz = C
20 |

R1

wherein R represents H, CHs, or CoHs; and R2 represents CHs, CoHs, CzHy, or
C4Ho; the acid monomer having the structural formula

25 O

Il
C-~-0-H

I
CH: = C
30 |

R3
wherein R3 represents H, CHs, or CoHs.

3. The packaging system of claim 2 wherein said ester and said

acid are employed in a ratio of 1:1 to 20:1.

18



PCT/ US01/ 13532 4. The packagi ng system of claim3 wherein said ester and
said acid are enployed in a ratio of 3:1 to 4:1. 5. The packagi ng system
of clai mwowhernes n said polymeric packaging material conpeT/abogisssi d
integral nenber further conprises at 5 least one filler. 6. The packagl ng
system of claitn 1 whbe dlackaging systemeof daipak kegrein ssideestat ahdr sdidr

conprises_a.plasticizer. 7. The packading systemof claim1l wherein said
pol yner i caCIﬂﬁf%?]i’“Q%)é Feaio afggﬁﬁaamsr of ethyl acryl at eI and methacrylic
acid. 10 8. The pac i ]%é%’i | 8 Midi\hEr & i d_.no ric _
material is th%r rmp’rggt?% : éhrgé’g%ea{lgkgfgi@rl\g syst‘gﬂrﬁg_% pg%}lamp% TEPEI n said
packagi ngpidkaging shatesiab baPrading r4ad iR gAI0HRNTINNS FBdth&d cOinpRiskd %t @ box,
a tube, an envelope, a capsule, a pouch, a perinmeter wapping, a bottle, a

cyl i ndri clghstamngofiller1s 10. The packagi ng systemof claim 1 wherein said at

| east one substance, contained in said pasic-ned um sol ubl e packagi ng
conpri ses a ceérentiﬁ‘%uga gaﬂysﬁeé?eefézalm g‘?ﬁ%naaléemme&(]psum

| i meston ok érang- , : ns, and fly ash. 11. The
packagedeg?/cslft%gknq%?lafé él r%ugﬂ{\fﬁg(?%pglsg%?éﬁai Pgeeg'st one 20 substance
contained in said bEhé Cpaaidisiny Ssiistivh eopatkiadi DOwberdhi 588 Pdlyadsitive or
adm xture conprising a water reducer, superplasticizer, ai r - entraining
agent, ai matsrial gompripesataopolyper phethybacnylate apd_rmethaee;dfcramdl! ng t
wat er - r educi ng, age air detraining agent, sefting accelerating agent,
settifg retarQer, ntlé%ap%&kagﬁmg e%’lﬁﬁqgﬂgogtfiﬂfr} uwherein; éﬁil_fil _rPQ’llé@éﬁt?,
corrosi Onmiaf%miiﬂl{]ﬁn%}lg&?cm’ expandi ng agent, polynmer m xi ng agent,

e [ gent

shrinkage reducing a ., coloring agent, surfactant, perneability

reducing agent9. a pThé Patkagil sybicd o claifl 1 WHdrdiEsdilSsRRhgink2had HE
packagi ng system of cl gii m 1glﬁ eryei n said at |east’ one%subgltrﬁce cont ai ned

in said bshape-sebgtedrront the grqugrkansisting-ofhp bages bax, 86ul, anadriviejopd, f i bers.

a capsule, a pouch, a perimeter wrapping, a bottle, a cylindrical shape.

15 10.  The packaging system of claim 1 wherein said at least one
substance contained in said basic-medium-soluble packaging comprises a
cementitious material selected from Portland cement, gypsum, limestone,
silica fume, furnace slag, pozzolans, and fly ash. B

11.  The packaged system of claim 1 wherein said at least one

20  substance contained in said basic-medium-soluble packaging comprises an
additive or admixture comprising a water reducer, superplasticizer, air |
entraining agent, air-entraining water-reducing agent, super air-entfaifﬁng '
water-reducing agent, air detraining agent, setting accelerating agent, setting
retarder, separation reducing agent, rust inhibiting agent, corrosion inhibifing

25 agent, expanding agent, polymer mixing agent, shrinkage reducing agent,
coloring agent, surfactant, permeability reducing agent, a plurality of fibers,
or mixture thereof.

12.  The packaging system of claim 1 wherein said at least one
substance contained in said basic-medium soluble packaging comprises a

30  plurality of fibers.
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19 WO 01/81265 PCT/ US01/ 13532 13. The packagi ng system of claim1l wherein
sai d basi c- nedi um sol ubl e packagi ng has a bag shape, and sai d packagi ng
containsvwopl/snes ity of fibers. 14. The packagi ng syst enPOf/USO1ZI3R321
wherein said basic-nmedium 5 sol uble packagi ng contains at |ast. one other
packagi ng oper &i veTherpackegigsysigmaof ickdmt 1owbersihevaid ddisic-medim

adm xture_i;n a castabl e cenentitious, coqposjtion. 15. The packagi ng
system ofs%l}lhferﬁ i‘@gfﬁﬁ ?ﬁ%agéﬁlapﬁe@}%‘? Ragkasing comtaing aqEEAlHY Afhaped
into a bogpegai d box containing at | east one other 10 basic-medi um sol uble
packagi ng. 16. The packagi ng system of claim 1l wherein said box contains a

plurality of basi c- H% packatinhlsras bigilnm danhesGn! @idimRgicemlHiA 1ty of
fibers, an adm xture, or conbinafion thereof. 17. The packagi ng system of
cl ai m3 whaleblen pagkagingsicontaivs uat 148 swieulvitherpgrickgging hwerativer foedo

shape. 18. . Th ackagi,ng ,systemof clajm 1l wherein said substance -
conpr i ses“ﬁrciff i § ISgStf oner Sther, dye i o &%PB%F@-%%kéd?a%éﬂér ally

al i gned staf, i £ bl L&opackage system 19. The packagi ng systemof claim
1 wherein salgﬁﬁ%%ﬁ%rlﬁﬂgghg’g'cont ains both dry and fluid substances

conprising a pi8iral Thy patkddihg k9steilopélairh 4a®imPSing $HIK b€ meliush-
conbi nation thereof. 20. The packaging systemof claim1 wherein said
packagi ngsolablet pagkaging isbaped dnte 4 bokdsaidrboxt comtamidg s ldagtamengtieg has a

an 2B oo B QR AeRIg, 25 et hod for making o modifying a
Composi t1on e packagusk R Rl Mkl Y WRel B bR B R 22
wher ei n sphdality PO Yabicanedfurd-soRHIY Pickaging each containing a plurality of
fibers, an admixture, or combination thereof.
17.  The packaging system of claim 1 wherein said basic-medium-
15 soluble packaging has a torpedo shape.

18.  The packaging system of claim 1 wherein said substance
comprises a plurality of fibers contained in a closely-packed, generally
aligned state within said package system. '

19.  The packaging system of claim 1 wherein said packaging

20 contains both dry and fluid substances comprising a plurality of fibers, an at
least one admixture, or a combination thereof.

20.  The packaging system of claim 1 wherein said packaging
contains at least one fluid admixture and said packaging has a bottle shape.

21.  The packaging system of claim 20 wherein said bottle has an

25  opening that is heat sealed.

22.  Method for making or modifying a cementitious composition,
comprising introducing into a cementitious composition the packaging
system of claim 1.

23.  The method of claim 22 wherein said composition is a ready-mix

30 concrete.

24.  The method of claim 22 wherein said composition is shotcrete.

20



30 concrete. 24. The nethod of claim 22 wherein said conposition is
shotcrete. 20 WO 01/81265 PCT/ US01/ 13532 25. The package systemof claim1l
conpri si mgoat/sizéhst one wet admi xture and at | east one dpgT/adewssizre. 26.
The packagi ng system of claim 14 wherein said at |east one other packaging
conpri ses nate??al RBeiraskagdisysteneraf elnirokhempBsing. atfThmspacieagietg syst em

f claim]l i Si i b uper pl asticizer, and an air entraining
gge(r:lt (jil ?8ad§§g8%%€]|ﬂ‘ggf%sgé€‘% g%f Bﬁinﬁ’f’é‘??n 27 wherein said superplasticizer
and said air eggrai j . t LNg a
cast Zb: e cerren%\?'ti orgg?%:%%gg#éa%sw%ogf )réﬁl%g%i‘%glelr%o&ggrétg%ﬁgggégbst ance

cont ai nedother paekaming agiigisey shaariol hawihgiardilferaft thidkhbgd of cl ai m 29

wherein said substance is a cenentitious conposition. 31. Method of claim
30 furkher conPfisi hheapprkagingt yystent | per clairan 1 16omypmisictgir bemsy ai xt ur e

t hereof . 32. LI\D:TFtBOd ofrﬁaing wher ei n said substance is a materi al

sel ect ed SYRGRBERERT, and Jral spfauUng ageBhr se aggregate, silica fume, fly

ash, fibers, il le ' .Of ' in said
packagi ng syst éegr'n coﬁ%? ipgesag}g g sg%éépggg £ ﬁ?\?@%‘%\)ﬂggﬁlﬁ K3 u%%%é%@g%sga%s The
met hod of and saith aZPentreireng aganichre ihelirphcenconpri ses a dry cement and at
| east one aggregate. 35. The nmethod of claim29 wherein said pa(;lgagl ng
contains a ce¥enti Mashed biferiemaking | easpsiable aggnenitieys, andnygiridiegst one
ot her substtrand:e. 25 selected fragman adm xfure and a gﬂ(ur,al ity of fibers.
o1 10 Infroducing into a mixer a substance contained in the packaging system of
claim 1.
30.  Method of claim 29 wherein said substance is a cementitious
composition.
31.  Method of claim 30 further comprising a plurality of fibers, an
15  admixture, or mixture thereof.
32.  Method of claim 29 wherein said substance is a material selected
from cement, fine aggregate, coarse aggregate, silica fume, fly ash, fibers,
fillers, and admixtures.
33.  Method of claim 32 wherein said packaging system comprises at
20  least two of said substances.
34.  The method of claim 29 wherein said substance comprises a dry
cement and at least one aggregate.
35.  The method of claim 29 wherein said packaging contains a

cementitious binder, at least one aggregate, and at least one other substance

25  selected from an admixture and a plurality of fibers.
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