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M XTURE FOR PREPARI NG WATER - BASED HARDENABLE M XI NGS
| NTENDED TO REALI SE MAI NLY SOUNDPROOFI NG AGGLOVERATES
WONDSNMBDIFHOD FOR PREPARI NG SAI D M XI NGS DI SCLOSRREIEIB04/002213
THE | NVENTI ON The present invention refers to m xtures
contai ning a building binder (cenent or the Iike),
MIXTEEES amk celbRubageNcMOrgaPaRLIBESERS | VAR A IS €NIMIXINGS
invention refers to mxtures for preparing water
nTERSEY Ry IRRADY Sr LGS, | BbBRABAOLR IREO WIS M YEs  AnD
soundproofi ng aggl onerates suitable for laying or for

MEFﬁ&@u§6QgPQ@§%ﬁﬁﬁéLgéﬁbeﬁiifﬁ in the building field

or even for ricating structural building elenments

such as col um ns._and floor slabs. or for other
engi neering mo§¥§§%?"HgﬁééiaHEL£EBEEH§EEhg reduced
expansion resulting fromtheir soundproofing and heat
i nsiftat PR§SBREperviced i other ¢ Ffent £6n MHEETHES coprBrARINg a
a method for preparing said hardenabl e m xi ngs, said
buidkd Hodl higidryr al eseneppldedble Iikd) el dweolis farenefrokse.
the building field. The invention further regards a
centite - heesad amliad ly s ourhdpr gofesegtnod nstemiidtonr alrefers  to
aggl onerate obtained fromsaid m xture. The invention
misfturtder fegar dsrepaeirent whasedbakedct Matdemddly mixings
soundpr oofi ng aggl onerate obtained fromsaid m xture.

intended to produce mainly soundproofing agglomerates

suitable for laying or for producing manufactured articles -
in the building field or even for fabricating structural
building e;ements such as columns, beams and flocor slabs, or
for other engineering works, said agglomerates having
reduced expansion” resulting from their ’soundproofing and
heat insulating properties.

The invention further concerns a method for preparing
said hardenable mixings, said method being also applicable
in fields different from the building field.

The invention further regards a cemént-based mainly
soundproofing non structural agglomerate obtained from said
mixture.

The invention further regards a cement-based structural
mainly soundproofing agglomerate obtained from said mixture.

Cement-based mixtures are known, containing additional

materials of different kinds contributing to the structure
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Cenent -based m xtures are known, containing
additional materials of different kinds contributing
W@ o005k@3081 r uct ur et hermal and acousti c i nsul at i PQI/IB2004/002213
properties, that are enployed in the building field
mainly in the granular formsuch as filling for floor
thdanndat §RAS Qloougtilde {Rsm ofiRgnekbsoplitGlks, O that are
tiles, such as wall covers. Said additional materials,

emﬂ%?éé?sirl?a‘éh@g btuth]rcﬂ%lg delac?orlld?%mfﬁ' ﬁ%uhﬂ'gé Nranular form

properties, nmust also connine €SS an

sumﬁ???ge%%h?ﬂﬁ%fskg£a%ﬁ%6&ea%u&ﬁ&ét{ ﬁéh%%?nggbegaﬁn form of

sufficien dness "has 't o be nainiai ne g on
t he nuf acturing .type and therefare being a non
p2rlg P C A eSS NSTHTe S 6 Sy O, ¢ hat 1t i s
a basic practice in the huilding field that cenent, or
anotér BB AR bi A@errdadif asPeF HEeDr DAy NAat My and
synthetic binder acting as a cenent - like binder, is
acaystdd widubetime PhRePerhygreqgilet( faoksq nseiptee saghfness
and water to nake nortar, said nortar being mxed, in .
and t s dampresditdn a ceariscancert dggrtegate (fddurichstance, a
broken stones) to nake concrete typically used for

sufffalariiecat | ngréhesct Haal Hauidbei mgiekammets sugdermSng on the
col ums, beans and floor slabs; it is well known that

maruT RANGiR) e thae aahbghchdes nBte ansk usti @on structural |
conductivity. According to the common know edge in the

halidding field, the additional materials referred to
as herei nabove

Needless to say, then, that it is a basic practice in
the building field that cement, or another building binder
such as lime or any natural or synthetic binder acting as a
cement-like binder, is mixed with a fine inert aggregate
(for instance, sand) and water to make mortar, said mortar
being mixed, in its turn, with a coarse inert aggregate (for
instance, broken stones) to make concrete typically used for
fabricating structural building elements such as columns,
beams and floor slabs; it is well known that the concrete
has a high thermal and acoustic conductivity.

According to the common knowledge in the building
field, the additional materials referred to as hereinabove
can be roughly divided into to main categories: the “light
inerts” having a specific weight in the range from 0 kg/m?

to about 500 kg/m® and the “heavy inerts” having a specific
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can be roughly divided into to main categories: the
“"l'ight inerts" having a specific weight in the range

WO e@s0@oky/ m 3 to about 500 kg/ nB8 and t he "heaRgI/IB2004/002213
inerts" having a specificweight in the range from
about 500 kg/nB to about 2,000 kg/nB. This

weigrassihi caid Orangeusetth f-MoumNYoPUrBPsRS t8 tdbut 2,000
building field; its use for the purposes of the '

kg RSO 1 & NeAksaR 1 Wil Jhecorre apig cl & Rere! NAligSses in
It is we nown by all the persons operating i'n the

[k
. . | : i i
erd LD AT LRELO o) O e

TR AIG S S (R S o T e 1l i s

clarifijcation is useful to hiq?light that the present
i nviént +dn Verpr oW R heY t RednetR§ nBEFEPTAg APALFSS ehgin the
. produces definitely high noise reduction values in
figdshpahrSorr W t Rhehethermel dnsHatdma embtprbddlet sre also
for this reason, the agglonerates according to the
pawprieslent | Avension arimswfadrimerl t madsramilaly it  therefore
soundpr oofi ng aggl onerates. M xtures of the above
resulend i dneld dyperhe. acogistiing it fdtialg phoidecials are also
soundproofing properties, are broadly w despread and

theaf 10y eflshDat hegbuidtdimaifd. el thas welklrids caitdelhy koowaerul

fromthe prior art in said reference technical field.
to g%agﬂlrﬁ%kﬁpc@laﬂ h@ﬁ&?%f’@§@rﬁ‘t Pah e84+ 2pR! 5196&59@5 NPheOthermal A
insulating values and ©produces definitely Thigh noise
reduction values 1in comparison with the values of the
current products: for this reason, the agglomerates
according to the present invention are referred to as mainly
soundproofing agglomerates.

Mixtures of the above-mentioned type, i.e. giving the
final product soundproofing  properties, are broadly
widespread and employed in the building field as well as
widely known from the prior art in said reference technical
field.

For instance, the European patent application no. 0 041
053 published on December 2, 1981 discloses a 1light
soundproofing material, in the form of pebbles or balls,

obtained by thoroughly mixing powdery or granular

soundproofing ingredients among them and, preferably but not
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053 published on Decenber 2, 1981 discloses a |ight
soundproofing material, in the form of pebbles or
whai05803068bt ai ned by t horoughly m xi ng powdery BCT/IB2004/002213
granul ar soundproofing ingredi ents anong them and,
preferably but notconpulsorily, with inert powders,
confpandicig tyhe rash tiikg i Xbuieet-eget BehdbYigCeRBBl resulting
substantially in the dry state, and then enclosing the

niddiid €6FRhEH BLXIWRNN A Lh BN ¢hUsthe tHE) state,

met hod for manufacturing said |ight soundproofing

and"@tgEhalend Thd N6y T @LD Of 5 pepbl eglrta S sl e %‘?Uas hard

therein disclosed. A's regards t orenenti one

cemp?lttentCr .stt 1S tv}pert hr?(e’ctlr?oc{mtfeot hat %%%%c?‘?gfggéal %%lécl:ly light

iTected td provi de soundpr 00f i n‘&a

forns . pebbles or. balls, i.e. materials either to be
sougilRtorgdd e RARGT 3471 et r tar y Tk 6 oAbl ©F BITE, 1o
aggl onerated wi_.th binding materials such as cenent,
alsé’n%hﬁrr@slu“né’dﬁ?%tegr-, to formlight castings. In
accordance with the foregoing, said pebbles or balls
ha®é tredse cSortdicd erfedt eerd ircawdrdt & i afgtemt hett is worthy
different froman internediate m xture ready to be
to used,e withet heifol Lew spedridiloadk yt hatidetdterbgeneousrovide
m xi ngs are produced nost |ikely having i nhonogeneous

sousCipIdRIfdei N PEOPeTd | es. At Fermexanm| pebBhebe Jroupdlls,
in the U K patent no. 297,750 granted on May 30,

i.el93h i Ll deseheses cSundprgebiBe fd005uERVER Nheir dry .
conposi tions as such, i.e.

state or to be agglomerated with binding materials such as

cement, and presumably water, to form light castings.

In accordance with the foregoing, said pebbles or balls
have to be considered as a raw material, rather different
from an intermediate mixture ready to be used, with the
following drawback that inhomogeneous mixings are produced
most likely having inhomogeneous soundproofing properties.

Another example can be found in the U.K. patent no.
297,750 granted on May 30, 1929, which discloses
soundproofing floor covering compositions as such, i.e.
already comprising water.

In accordance with the foregoing, said floor covering
compositions have to be considered as a final product,

rather different from an intermediate mixture ready to be

used, with the following drawback that they can be applied
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al ready conprising water. In accordance with the
foregoing, said floor covering conpositions have to be
w@omsiassed as a final product, rather differeptT/iB200w/002213
an internediate mxture ready to be used, with the
foll ow ng drawback that they can be appliedonly in the
onlappln cahkorR Qs dah@ynarf Prevé ded rang idhiayicthmawt t B8y can
applied for structural purposes; furthernore, said

notf | per a:ggpaeirédlgfegmsm%prEﬁkgesggghtﬂﬁﬁ&@ﬂ&re, said
thermal i nsul ating properties but they are nost |ikely

it t Q,0i ' I Se. ct| rt
O e e 5anohe Thng T e POoIRs LRne et J0El prpesnal
. ed o Y, er 2002, whi ch_di scl.ose
in R G ORQBHERET? Py Rt L5 Ean R R e gt @0%e o
._and/ qr, %}fibrous terial, and a retarder, said
glvceor?pggiq msr?ellr?gﬁkﬁ Tted with the nain purpose to
sl ow setting process in slurries of the cenent

cofpoSHEF AT t BARARBLE 0 CBRe Nt R WeF pRe§dRcd-S. patent no.

furthernore other conponents are provided such as, for
6, 4" pstalic e Iram task elogy atNovgmagent 5,1 n2868er dahéehwi tihscloses
the foregoing, said conpositions can be considered as
conprtsdrmedisat eonpxisires ceaeyti ocheyysesh dngrddetanesdd/or a
to contenporaneously provide so nany ingredients
fibresid tRatorvely costly astseldeds veid |ah@IdOus dds being
far as the manufacturing process is concerned)
proRARRRSI 1 OAS tnehidL AChLENERE &d ¥ AP $8tEeHHCI  Qkess in
slurries of the cement composition thanks to the retarder
presence; furthermore other components are provided such as,
for instance, an accelerating agent.

In accordance with the foregoing, said compositions can
be considered as intermediate mixtures ready to be used, but
the need to contemporaneously provide so many ingredients
results in very costly as well as very laborious (as far as
the manufacturing process 1is concerned) compositions, while
achieving a low noise reduction.

The main purpose of the present invention is to provide -
a mixture containing a building binder, preferably a cement- -
based mixture, that is ready to be used and that, suitably
water-supplemented as well as added up with “light inerts”,

allows to obtain an agglomerate having improved

soundproofing properties and similar thermal, lightness and
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The main purpose of the present invention is to

provide a m xture containing a building binder,
wee@bmoabl y a cenent - based m xture, that i s PEHIB2004002213

be used and that, suitably water - supplenented as

wel | as added up with "light inerts”, allows to obtain
st AGHINRIAL e iadddg idpr omed SOUEPIOOE i NGith the ones
properties and simlar thermal, |ightness andstep-

reaXRAdidn8ss rLAREdd 82 ddr LHPAT SR Wrddhid RE-1eS e .
reachabl e by m xtures according to the known prior

ar b, ?gfrlﬁ@lte!}er RHRese Bff.tgﬁep[)glz?r%g%#gtnﬁﬂ%ﬂﬁihﬁ 19 to

pr ovi a mxtare-containing a bi nder,
a_cement

.ef erabl.y -based m xtu that_i.s ready_to
pE el%i;eséad*%[kalnxclt Rt SRR %kf%}{&i%%glﬁf%%ﬁt Jirggeraply a
wel |l ~as ded up with_ "heavy inerts", allows to obtain

e RS ol AHOF BrerthEe navi G AIghtRorist ed8Fan ahd hat,

resistance properties in addition to the soundprpofing
SULLRP LiYe t2 G HS T ERB IR PY Gk ras edclsuer agglesheimatesth “heavy
bei ng usable for fabricating structural building
inegitefentaliftes dontebbate toostputheralersgidlamgmdte having
soundproofing properties . A further purpose of the
highr ecemprenseot i oresisthonger oyrodeeat iext ure eddtdionnga the
bui | di ng binder, preferably a cenent -based m xture,
sounbiplr cofin@ys nreid mmaeateasiiysavatiapl e grsbdpties, such

particularly valuable materials, the m xture thus
agglesdirkitRg topbengat hesapract ical ardpegeneAheal structural
building elements that contribute too to the overall mainly
soundproofing properties.

A further purpose of the present invention is to
provide a mixture containing a building binder, preferably a
cement-based mixture, that employs not many, easily
available and not particularly valuable materials, the
mixture thus resulting to be rather practical and
economical.

The aforementioned and further purposes of the
invention are achieved by the cement mixture as well as by
the method as defined in the attached claims.

Thanks to the cement mixture according to the
invention, which provides for the addition of cellulose, the

advantage of obtaining an improvement of the agglomerate

soundproofing properties is achieved, said agglomerate being
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The aforenentioned and further purposes of the

i nvention are achieved by the cenent m xture as wel |
w@soospotose net hod as defined in the attached cPEi/MmR004/002213

Thanks to the cement mixture according to the

i nvention, which provides for the addition of

eitdRid Ul 95, athecradvantage @ft 0kt abii &g ragokMrQUIBMons or
of the aggl onerate soundproofing properties is

emefl .e":&’e]gotﬁaif%@%%%@#@rﬂ?%?%@hﬁﬁ%‘csl aa;f tht E‘%}aﬁe and

Iquid state onto ound ons or enpl oye

. for manufacturing products of any. .shape and:sjz . :
5125 ﬁﬂﬁ% s?sbP?%ﬁgsan r%F%Ss?nghgnﬁé?”falygcg #n%ab%gggtlng

structural building el enepts such as col ums, beans

St itor CHA6E VP SEBRELF cuf BTy 28 haimaTit f ppesms  and
cenent m xture according to the invention, which

flo9ro\ildes for the addition of cellul ose besides the
additional material ranging from"light inerts" to
"hékpre | neatsiculel vdvakhag&sof bt afheng GeWgHe mixture
range of soundproofing aggl onerates, from aggl onerates

acdvendimgy sowndpe odfivagt peopewhies @ropigest ofor the addition
aggl oner at es conbi ni ng soundpr oofi ng and structura

of peepeuloes, Pesiakdy evrd. daditthendir emaddyanl ageausing from
a light and neverthel ess nechanically resistant

w10 ORIALE 1S PrRieedi ndiEd her Al ea dAsN e ageeushbyaining
by enpl oyi ng easily avail able and not particularly

a VQh%ﬁplefEﬂ§giaJ§f th§oundproofing agglomerates, from

agglomerates having soundproofing properties only up to
agglomerates combining soundproofing and structural
properties, is achieved.

Furthermore, advantageously, a light and nevertheless
mechanically resistant agglomerate is produced.

Furthermore, advantageously, by employing easily
available and not particularly valuable materials, the
agglomerate proves to be rather practical and economical.

As far as the manufacturing method is concerned, it
also allows to optimise operational times and costs by using
a conventional building concrete-mixer £it for continuous
operation.

Further features and advantages will become evident
from the description of a preferred embodiment of the

present invention, which will be better disclosed with
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aggl onerate proves to be rather practical and

economcal. A s far as the manufacturing nethod is
w@ewseoerl, it also allows to optim se oper at i BPCEHIB2004/002213

times and costs by using a conventional building

concrete -mxer fit for continuous operation. Further
refemdnrestand sdvaid agessW || becone evident fromthe

description of a preferred enbodi nent of the present

I NVEY | @fhehiBikiitd bechbehies dbsehesedvention, suitable
wi threference to a sanple case. The cenent m xture

ForRC AN P QQ%eirnléglgE.Ho,nha?&'éﬁ%m@ Bgi:jx:?‘ffsparii nded to

wat er - based hardenabl e m xings Inten o produce

JB Y rBOUAGT OQLL A9 5081 ORI A A% B A Al DG B ainea b
pra InngOFTE9CE$ U+%e and&?ﬁea o tOetr%g cérren? ac%%‘:alne Y
ter, The m.xture caonpr.ise cel.l ul ose noqu t hat
ad(%,/\lgnrq °h Tt badis B b]tﬂerf%t ?Feo cetferfi®Hitburft™ antf tHe
properties of the inert enployed, said cel]|ulose _
anﬁ&}ﬁ B R P f POt 5L f IRORREHTRAR] ¥Faries on
meter of finished material up to a maxi mum of 100 kg
the ghaghehoduicthetke srrendi steeiimat epflaltheTheroperties of -
cellul ose enpl oyed can be in the formof both fibres
thenihgapeemploved dovaid orlihkos¢ kemoenenprefyckbdy kanging
case cellulose is in the formof fibres, said fibres
from |3 jpgeferabhyhhavbia kengtrh dm fihe gtespanfe Hid5 udOto a
nmm and a dianmeter in the range of 0.05 10 mm In case
maxgehdnulase g U Ade M fo iRARRIt S QUGS shed material.

The cellulose employed can be in the form of both
fibres and paper or cardboard or the like, even recycled.

In case cellulose is in the form of fibres, said fibres :
will preferably have a length in the range of 0.05 + 10 mm
and a diameter in the range of 0.05 + 10 mm.

In case cellulose 1is in the form of paper products,
even recycled, the pieces of said paper and/or cardboard
products will preferably have size less than 100 mm?.

Preferably, cellulose 1is added only after that a
portion of cement has been homogeneously mixed with water,
before inerts addition.

Besides cellulose, in the mixture can be optionally :
added some cork, which helps to mix the mixture components

and which can be in the form of both granules and powder; in

case cork granules are used, they will preferably have size
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even recycl ed, the pieces of said paper and/or

cardboard products will preferably have size | ess than
wa®sneRs2 Pref erably, cellul ose is added only BET/E2004/002213

that a portion of cenent has been honpbgeneously m xed

with water, before inerts addition. Besides cellul ose,
less §an M O& U .can be optional |y added sone cork,

whi ch helps to mx the m xture conponents and which

cart®dek,i revdie hot mbefingotam grsarwrl teisa Janchmoowkett , | 81lows to -

case cork granules are used, they will preferably have

insigsdesshe hanltB0 ofthoi dor kedeyeNoNpt obeith@ abhsis of the
essential conponent, allows to increase the val ue of

expt SeerteducteoBs/ rAike basts af thes expehi B Bleq that,
tests carried out, it has been noticed that, thanks to

théﬁk%C@éktﬁée§%ﬁ@?¢d%§%ﬂ5g§et§§dﬂgﬁggnf@H :%ﬁﬁsgalue has

i ncreased by about” 3 dB. I'n t m xture can d

| n SQNE Pl yst e-presimlar materials, either virgin
w0 or reéglgc ed, ogjrjcefsgrda )ly in spherical formor ground,

as Jdnert in order to obtain the wanted vol une. o

Polffste%/k}een%l}f%u%eddcéﬁni Eemu&&d 5Nt T/ Lfe of L agigilar

"li.ght inert”, Alternatjvely, besides cellulose, and ‘
maber it al §OLRAHI tiGNHIY t 8fcorkec¥Fiedan Beefegably  in

the.fqorm of binder - conpatible foam (like soap or
SPhGdtRdr EQFMEPE AITRGSEY) P inert in order to obtain the

wanted volume.

Polystyrene is added in order to introduce air or as a
“light inert”.

Alternatively, besides cellulose, and in case also
additionally to cork, air can be fed in the form of binder-
compatible foam (like soap or another commercial foam) or
any other air-carrier “light inert” having a specific weight
in the range from 0 kg/m’® to about 500 kg/m® can be used in
case a mixture suitable for preparing water-based hardenable
mixings intended to produce agglomerates having mainly
soundproofing properties only (i.e. not structural) is to be
obtained.

In case a mixture suitable for preparing water-based
hardenable mixings intended to produce structural mainly
soundproofing agglomerates is to be obtained, “heavy inerts”

having a specific weight in the range from about 500 kg/m®



10

15

20

25

any other air- carrier "light inert" having a specific

wei ght in the range fromO kg/nB to about 500 kg/nB
w@avshesossed in case a m xture suitable for prEQEIB20@H002213

wat er -based hardenabl e m xings intended to produce

aggl oner at es havi ng mai nly soundproofing properties
tooﬂbyut|2e00@qusmﬁwnsudH)aSSsbﬁdbegﬂX¢HdepebBl§§§erlver

a mxture suitable for preparing water-based

shiveydenaid ek afi X gsed et ko HOAUEE StHdiCtaral sqged .
nalnly soundproofing agglonerates is to be ‘obt ai ned,

"hemey tderd sor hawhbgtacspeqisiying Wﬁ&ﬂhp"thhﬁegéygﬁnert”,
from about 500 kg/ nBto about 00 suc

ca@aﬁgryQE@V%Ehéﬂfb§£€§lnrbﬁggggﬂ_ é%?éb 8ken %%ggggfg%ably

bricks and t are a

va%ﬁﬁ tbé@%één Q. %Y%en v? usr Var§higpsf to obtained

n-an agglonera
between 100 _kg/,nB8 (val ue hel ow whi ch, the obtai ned
COVENVRI nyf hadlant iGNt CoBRpP e kPN Iesdisseasee and it
., and it is no nore ste st eady) and 600 kg/nB (val ue
15 aBBv &Mt cﬁt?HéFEeﬁgygo afst e 6PRe Hpfiet i €val uec@romiecavhich

result) . Besides cellulose, in the mxture can be
thegist iienad yoxedédiea b@@leéuﬁé@lple@mmlqarleﬁ:ersauﬂlty diron

oxide, that wll give the mxture a typical col our.

Th@e@dH@@redebl@heﬂé,iQjaddhé imiotdes taargi ve tbptionally

aggl onerate a colour such as to differentiate the new
addagglonesaberadit pigespect g ARICONVenthonal deemMitatr will
give the mixture a typical colour.

The coloured pigment is added in order to give the
agglomerate a colour such as to differentiate the new
agglomerate with respect to the conventional cement
materials; in case iron oxide is added, the colour will be '
reddish.

Upon the cement-based mainly soundproofing agglomerate
obtained starting from the mixture accorging to the
invention, laid onto a floor foundation, can be further
placed a layer of tarred paper, acting as a separation
intermediate layer and facilitating the noise reduction
thanks to the direct conductivity; said layer of tarred
paper has preferably a thickness of 0.5 mm.

Alternatively, upon the agglomerate can be placed a -

nylon layer acting as a separation intermediate layer.

10
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materials; in case iron oxide is added, the col our
wi || be reddish. Upon the cement -based mainly

WG ousgosdf i ng aggl oner ate obtai ned starting fPONE2@/002213
m xture according to the invention, laid onto a floor
foundation, can be further placed a |ayer of tarrqd
papdron adtiehg 2 a8 9sBEaLat Fon Ter ki vedi arel ayerrtdntilarly,
facilitating the noise reduction thanks to-the direct

up%%n@@%ti@t@yme@ééﬁelbyeerofofataedeﬂapapehaSr nylon or the
preferably a thickness of 0.5 nm Alternatively, upon

likee aghlomeratend=ndre qraces @ 4vdoOn | ayer acting as
a separation internedi ate |ayer. Upon the arrangenent

SOTMHﬁlmseﬂoandac@@fﬂiﬁ@|&k!ythépofn$gﬁtigﬁenﬂ§$i%&%paring
| ayer, of tarred paper or nylon or the like, a floor

waﬁ@”ﬂh&ié@nhﬁéﬁeﬁﬁbﬁéa%&irﬁ? %tt%%gie%lg?géﬁié{}%eéuocet h%ainly

i nvention for preparing water -base

soHaf: NSy eadedoh0rREQDUSE 08!y SOURART OOTLIR ki,

aggl oner at'es starting froma cenent

of i preparing proportionate anounts of the
e é%}??s}ﬁsg%eccﬁp nSer?t%;' (cenment, cellulose, inerts and
on the final structural or non

r) dependin )

- :?%%8%5%5 ap%ﬁg]e%ﬁbﬂ?atem AP d @npoikést s diFFerent
obt ai ni ng a hardenabl e m xing suitable for |aying or '
COMPONEBTSduEFFRE HanuFaet Ulegear tindmss ornflowsftalr)i catpagding

structural building el enents such as .
on the final structural or non structural application;

- mixing said components till obtaining a hardenable mixing
suitable for laying or for producing manufactured articles
or for fabricating structural building elements such as
columns, beams and floor slabs.

Since the method according to the invention employs a
technology known to a person skilled in the field, said
technology will not be disclosed in detail.

Besides the components mentioned above, a certain
quantity of air is introduced by force inside said mixing;
said air quantity can be conveyed by a foam or,
alternatively, by a spongy material such as, for instance,
ground polystyrene.

In case air is conveyed by means of foam, said foam is
preferably a commercial foam or a foam obtainable either by

transforming a foaming liquid product or by mixing soap with
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col ums, beans and floor slabs. Since the nethod
according to the invention enploys a technol ogy known
wa o00&/omesson skilled in the field, said technoP@nB20#4/402213
not be disclosed in detail. Besides the conponents
mentioned above, a certain quantity of air is
wate¥ y oduced by force inside said mixing; said air
quantity can be conveyed by a foamor, alternatively,

by 7el tsporegyi wel el | adnpuchcdse foirinstanes, 9iOURY  inert~
pglystyrene. In case air is conveyed by neans o? ?oan1

hawiigl 4 ogpebsrpeefigighty 13 qoaeraial foam Qrikla/h@a% about

obt ai nabl e either by transform ng a foam ng qui d

50" QduUet® OkaRY H&:Xiﬁ@eéoﬁl}% \Mé;gl&at ¥ “@g&ﬂ?&a;g\é{él&éﬁlﬁC ftor

any other air- carrier I ght” 1her A Sl

' [ > fromO K%/nﬁ.to about g
préc?%nﬁg{ ungeJg | ngagé;egg %arré%&atﬁge stmzfjarb?i; Z%T'e ‘F%‘ﬂgFPn@rOduce

er__-based hardenabl e m xi ngs intended to produce .
2o iR dei ng el 1 yS SUTRRITT DoFR NP BPRPEF Epesonly is

nly is.t%mge obtained. In case a mxture suitable for
to %Féﬁ&?@ﬁ@' ter -based hardenable m Xings intended to

produce structural mainly soundproofing agglonerates

i s 1fo $RSbfai hedturesw tiapdet sfohavimepaa ispecidter-based

wei ght in the range from about 500 kg/nB to about
hargepedlieg/ mBxingeh astemimeld gravelrodpelbl esruktverl mainly "
soundproofing agglomerates is to be obtained, “heavy inerts”
having a specific weight in the range from about 500 kg/m3
to about 2,000 kg/m?, such as sand, gravel, pebbles, river
shingle, broken stones or bricks and the like, are added.

Optionally, a certain quantity of cork pieces or powder
can be inserted.

Optionally, a‘ certain quantity of a coloured pigment
can be further inserted.

The method according to the invention is carried out by
using a building concrete-mixer or any other mixing
apparatus; preferably, said concrete-mixer is started-up
before introducing the raw materials and it is continuously
operated (i.e. the concrete-mixer starts working from the

introduction of water), this helping to achieve a better

agglomerate mixing, which is liquid when laid onto floor

- foundations or during the manufactured articles production.
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shi ngl e, broken stones or bricks and the like, are
added. Optionally, a certain quantity of cork pieces
wW@roopoodsr can be inserted. Optionally, a - cePCHIBR004/002213
quantity of a col oured pignment can be further
inserted. The nethod according to the invention is
carrieed @dmpy chgisng @oﬁ@thghﬂgngonc’il@ée AEmMHat @Y are
ot her m xi ng apparatus/ preferably, said concrete
insdB Xy & stardsdiad behieie %%%rO%%qu%g&B%f gﬁ@Fﬁglogical

materials and it 1s continuously operat
se L £l a-{g%,ercesré]ea#g S rlkdl efraorl tihee i ntr oducti on
mate?f . t’hi's hel ping to achi eve 4 strer

agql onerate m xi ng, ich.is |liquid en laid onto
T B ot W et e GOt AL TR cPBE ¢ a
roduction. The conmponents constituting the agglonerate
Ceﬁ%ﬁﬁ%?@e??@&lFHtﬁcéﬁ?ﬁﬁﬁbesﬁPWﬁ1ﬂﬂ§?o?léﬁqﬁfflcant noise

chronol ogi cal sequence: water; cenent; cellulose and

- redudrkan  MbFeowdrtaimeskr ibEnt @l teetrdpreet been eggiadrate

out at a certified Institute having shown that a
acaigghind camt thei daveaddoni ontils denaimediby the range 300 =+
soundpr oofi ng aggl onerate according to the invention
500nkdYmdensity in the range 300 500 kg/ m 3. According
to the Applicant, the soundproofing effects attained

by Adu® riixiur €o ageer dimel tearthe tR¥edd bpHWE DYy t Beérects |

resulting agglonerate, are extrenely favourable,
atﬂéﬂﬁé&”by the mixture according to the invention, and by
the resulting agglomerate, are extremely favourable, further
to the inventiveness of the mixture composition, which
contains cellulose inside a cement material combined with
“light inerts”.

As far as the laboratory tests are more specifically
concerned, they were carried out by wusing a sample
constituted as follows; it is to be noticed that the
quantities referred to are the ones needed to obtain 1 m® of
agglomerate:

- cement (325) 210 kg

- cellulose fibres 10 kg

- granular cork 90 1t.

- air as much as it is necessary to obtain 1 m®

of agglomerate.

- water ‘ as much as it is necessary on the basis
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to the inventiveness of the m xture conposition, which

contains cellulose inside a cenent material conbi ned
wowdloldosght inerts”. A s far as the | aborat or BCT/EERD61/002213

are more specifically concerned, they were carried out

by using a sanple constituted as follows; it is to be

noti ced that the qufantithiees retéoredcdo asigtdhe ones fiuid

needed to obtain 1 nB of agglonmerate : - cenment (325)

210 kg - cel lul osedglmesak@.kg - granular cork 90 It.

- air as much as it is necessary to obtain 1 nB of

aggoneradmple Was EhaBalUERi 8841 byl 8 BEEEISY B On I8 /3
bggsof thlgpreatio to ob?ai n Jé. fl ui% agal orrergte . gal g<g "

| £ was-iehey rdsag- ensity of 320 kg/n8 and
an%?% t hi ckness Sa31(‘-‘5§<;1ba{out S?On%ug“rhe resul ts obtained

' tor since the teste terial .
\Aﬁiﬁg]eee;%é uct |%n§$%és%%a%dw% ézﬁxgﬁ.emer 8 F@géisif‘gg%ﬁoﬁlnce
of, the | ct_.nai se .of the aggl onerate according to
the e Aijcnevo{e %a?toeﬁf NSss g&f %ém( SRS ©F 1He dfest
was, carrijed out according to the regul ati ons of
| a

SFFat or§ St eFFAFCHt e edafesthBy dolRGtui mpise of  the

agglomerate according to the invention was assessed on a
test sample; the test was carried out according to the
regulations of laboratory internal procedures, by construing
the results according to the regulations of rule ISO 717 -
Part 2.

The sample subjected to the test was formed by the
assembly of three slabs of agglomerate, each having the
composition and the features mentioned above, of size:

- nominal length of the single slab = 500 mm;
- nominal width of the single slab = 500 mm;
- nominal thickness of the single slab = about 50 mm.

A sheet of tarred paper, having thickness of 0.5 mm,
was located upon the agglomerate slabs.

The sample was placed between a test floor made of
reinforced concrete, having thickness of 140 mm, and a
screed made of “pietra serena”, having thickness of 40 mm
and superficial density of 128 kg/m°.

Said slabs were arranged in a “T% shape and the
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the results according to the regulations of rule |ISO
717 - Part 2 . The sanple subjected to the test was

w0 ooosmaBosy t he assenbly of three slabs of agglpeETEDE002213
each having the conposition and the features nentioned
above, of size: - nomnal length of the single slab =

stafiflarad sed noibast wogbkadhst heosi.ngix -abyy 5PQe M Kj&r)
nom nal thickness of the single slab = about 50 nm

emshepsd of chrar¥ied @@@%rwun§Vbﬁgr%@beknﬁ§S of £ étn%bf¥¥%ntal

| ocat ed upon the aggl onerate slabs. The sanpf

po@:‘.taf@rg bgﬁ.%sn tthd es.f.,,f la%?lr gﬁbggl 388E3¥cr g second

concrete, having thicknéss of 1407 mm

Vef%E%% f "£L§II9 <%§?ﬁ¥5%aﬁpn thlckness of 40 nmm and

super i 5 ensit 9-3ai d sl abs were
arr, T sha e and thestandardlsed I npact ‘
ﬁg} 3% d. Ofszﬁﬁgeﬁﬁ Bflel "R eMeenpreyedredr in a
the t est mas operated in a first horizontal position,
rech oHg e h&hﬁmb&rrm BAY1sgbskerRNtIRATACE d through the
vertical position, along the "T" leg. The |level of
Eﬁﬁhﬁ%ﬁﬁkpnuﬁkmﬁmwﬁwrm%@mse@f|hh@ speetvimgaohagber, in the
havi ng been characterised through the reverberation
fraquemcibyraeans afmdhiesespebttuaeand yGBenzi rertidhe3150 Hz; an
frequency range conprised between 100 Hz and 3150 Hz;

ana;al{]a)gmm ogodsstuEasdnEMeRaswaspPefd ofide@d By opgsatdiithg the _
e

standardised impact apparatus on the screed made of “pietra
serena”, directly put in contact with the test floor made of
reinforced concrete.

The results evaluation procedure was realised with the
aid of the standardised curves according to the rule ISO 717
- Part 2, mentioned above.

The comparative analysis of the results quantitatively
provided the level reduction of the impact noise due to the
contribution of the test sample.

The value of the level of the impact acoustic pressure
“L” was calculated, for each frequency band, by using the
following formula:

L =1z + 10 - log A/A
wherein:

Li = mean level of the acoustic pressure in the

receiving chamber, expressed in dB;
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st andar di sed i npact apparatus on the screed nmade of
"pietra serena", directly put in contact with the test

w0 b@snoeezie of reinforced concrete. The resul t BCT/IB2004/002213
eval uati on procedure was realised with the aid of the
st andar di sed curves according to the rule 1SO 717 -

Parg, 2 viaRRll oFedhabevge riieCampanat V%q@l@@' ¥$i §006:2;
the results quantitatively provided the l"'evel

reductd on, Na!l%rit”paa“ctod“s‘%'l%e dys 1 % C%‘& f'a ‘ét' At the
St

of the test sanple. The val ue eveI

i npact aeg éi&iﬁiegﬁ$m§é%hee¥%$?ca% ;H%ggﬁulgaiEufaEed in

frequency Usi ng

+ 10 wher ei n: an vel coustic
pressuregjithsq'h Hﬁjﬁbg tﬂ%’rbfé?el%% H‘ ‘dB; Ao
= val ue of the reference surface, equal to 10 n2; A =
equi val ent acoustic a%sbr%t?%n sWifFace of the
recei ving chanber, expressed in n2, calculated inits
urt e idsi ng the following formula: A= 0.16 V/ T
wherein: V = volune of the receiving chanber
expl ess¥dlimen®f etual receb9inB; chamber, expressed in m®,

equal to 69 m®;

T = reverberation time, expressed in s.

The environmental conditions during the test were the
following:

- mean environmental temperature = 12 °C;

- relative humidity = 35%;

- optimum ventilation.’

The test result caused the following evaluation indexes
at 500 Hz, within the band of frequencies comprised between
100 Hz and 3150 Hz;

- floor + screed: I; = 76 dB

- floor + test sample + screed: I, = 55 dB,
thereby the value of noise reduction equal to 21 dB
mentioned above.

Afterwards, three additional experimental tests have
been carried out at the above-mentioned certified Institute .
with the same procedure but replacing foam with polystyrene,

the samples having the same thickness as above while the
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T = reverberation tinme, expressed in s. The
environnental conditions during the test were the
wo ed0500d062): - nean envi ronment al t enperatur e =PAURIEXE)4/002213
relative humdity = 35% - optinmumventilation. The
test result caused the follow ng eval uati on i ndexes at

cosffsitmdimg hidenkhe ibandvedfe f BRQUERETES cmwrlm and 480
bet ween 100 Hz and 3150 Hz; - floor + screed: 76

kg/dB rels Qft iveli§St sanple + screed: 12 = 55 dB, thereby
t he val ue of noise reductlon equal to 21 dB nentioned

abomg ﬁ%i@é“@kgﬁ1out at ?ﬁg °%%be§§§$5&&§”E%' Hgshlgher

have been carrie ove -

théﬁ”#he %%érg% EHEe he S esF %gg uﬁggaﬁavgﬁauctlons‘

rep aC|ng foan1mnth po ys

q. &% above mhlle t hecorrespondi ng
r""noge TS e g 5 'n8, 400 kg/n8 and 480 kg/ n8

ct| Iy The noi se reduction results have proved
%% t?%eoﬁévéﬂtﬂﬁ@;ﬁ%&e@?ﬁgtdﬁﬁClQﬁqm with

n0|se reductlons ranging from24 to 25 dB.
refigataiihs ttand bag feme echy epnistrukas obeen ditscliiesednw thneral

reference to preferred constructions, it is in genera
susceptible of further applications and variations that are .

intended to be included within the protective scope, as it
will be evident for the expert of the field.

In particular, notwithstanding the mixture according to
the invention is ©preferably a cement-based mixture,
alternative embodiments of the present invention referring
to mixtures based on conventional building binders different
from cement, such as lime or clay, are intended to be
included within the scope of the present invention.

Furthermore, notwithstanding the method according to
the invention provides for the employment of a conventional
building concrete-mixer, similar application and results can
be . achieved in case the mixing occurs in a different
equipment and, notably, when the agglomerate instead of
being laid onto floor foundations, is employed for producing
manufactured articles such as panels, bricks and tiles or
for fabricating structural building elements, such as

columns, beams and floor slabs, or for other engineering

17



suscepti bl e of further applications and variations
that are intended to be included within the protective
weewpep30ss it will be evident for the expert oPCT/IB2004/002213
field. In particular, notw thstanding the mxture
according to the invention is preferably a cenent
worlmsed m xture, alternative enbodi nents of the present
invention referring to m xtures based on conventi ona
bui | di ng bi nders different—fram cenent, such as line
or clay, are intended to be included within the scope
of the present invention. Furthernore, notw thstandi ng
the net hod according to the invention provides for the
enpl oynment of a conventional building concrete -m xer,
simlar application and results can be achieved in
case the mxing occurs in a different equi pnent and,
not abl y, when the aggl onerate instead of being laid
onto floor foundations, is enployed for producing
manuf actured articles such as panels, bricks and tiles
or for fabricating structural building el enments, such
as columms, beans and floor slabs, or for other
engi neeringworks .CLAIMS 1 . A mxture, containing a
bui | di ng bi nder and conprising cellul ose, ready for
preparing water -based hardenable m xings intended to
reali se mai nly soundproofing aggl onerat es,
characterised in that, based on the mxture
conposition, the cellul ose anmount is conprised between
5 kg
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and 100 kg for each cubic nmeter of finished material.
2 . Amxture according to claim1, wherein said

w0 pevspbBes2 mat eri al has a density conpri sed bet eRB206(0002213
kg/ n8 and 2,600 kg/n8. 3 . A mxture according to
claim1, wherein said cellulose is in the form of
fibres. 4. A mxture accocgamgsto claim3, wherein
said fibres have a length in the range of 0.05 10 nmm

1. anch antkenes or cbathhgihange i1 1%:0), 40, 5.4 A .
m xture aCCO?ang to é|gin1l,JMhé$§%n séﬁ%}cePFulgggrlSlng

celXuldsd he tapp,of werggﬁpgéagﬁoa%@érl Esdd Key By Aopie

m xture according to cl ergln sai pager Zr
s Cr oar [ is arecycle roduct . . ,
s GHADOR dooEobe |15 1S, LRl o AN Loyercoring

Xture according to claim \
er. or _cardboard .or e like products have

f_sai , ‘
agqquozngea‘llagcse[s)S%{)hgﬂaiﬁﬁ rhpSeg. 1R rr%gf“&r e RRSSt dPRg e aRyxture

of the preceding clajins, wherein said cellulose is
COW&&&& ry 1% eret HatOBE pARPHBR &F KMRHifghikrieredmsS kg

been hompbgeneously m xed with water.9 . A mxture
anca it dichd Ao sl Mubi o mertiesr cforfgmiisieg! certer KL, A
m xture according to claim9, wherein said cork is in
2. thé forhiwfe granokésnor tpovaderim 11, Ahrivetinr esaid finished
according to claiml or 9, further conprising
material has a density comprised between 150 kg/m® and 2,600
kg/m3.
3. A mixture according to claim 1, wherein said cellulose
is in the form of fibres.
4. A mixture according to claim 3, wherein said fibres
have a length in the range of 0.05 + 10 mm and a diameter in
the range of 0.05 + 10 mm.
5. A mixture according to claim 1, wherein said cellulose
is in the form of paper or cardboard or the like.
6. A mixture according to claim 5, wherein said paper or
cardboard or the like is a recycled product.
7. A mixture according to claim 5 or 6, wherein the pieces
of said paper or cardboard or the like products have size
less than 100 mm?.
8. A mixture according to any of the preceding claims,

wherein said cellulose is added only after that a portion of

building binder has been homogeneously mixed with water.
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a foam 12. A mixture according to claim1l, wherein
said foamis obtained by transformng a foamng liquid
wWee@doelosi xed with water and air. 13. A m Xt UPET/IB2004/002213
according to claiml or 9, further conprising a spongy
material. 14. A m xture according to claim13, wherein

9.saiAl sportgyreMabecioalding pebystysene of ST  comprising
materials, either virgin or recycled, preferably

cogeklher in spherical formor ground. 15. A mxture
according to claim1l1 or 9 or 11 or 13, further

I e ght jnert?, having a, .,
1o 28?2.1*%%5‘%5 &T]étéﬁdﬁ%a%m% =% oM REFke 83 HofeRKogs in
th&k %8, 16 dre accor di ng to claim1, further

conpr|3|n an |nertor(ﬁﬁw S Peavy LnertSOOhEV}EE ?
i f. |n the ra e from about g 0
llsgggt:fgﬁﬁﬁa%§7 rx@h el aBEoPdi RYTEBSE| gPRPEising
r 9 or 11 or 13 or 15 or 16, further conprising a
@ iéﬂWered pigment. 18. A nmixture according to claim1,
mherein the building binder is cement. 19. A mxture :
2-acéorth g erephflingwher eilmimhel bui Wiemghhnderid sfoam is
l[ime. 20. A mixture according to claim1, wherein the

Obqﬁﬂﬂaﬁ|hykﬁnﬂnafqnmxng/anﬂmﬂmdn@rlfqmﬂ@e@r@dﬁcﬂdﬁixed with
acting as a cenent - |ike binder.
water and air.

13. A mixture according to claim 1 or 9, further comprising
a spongy material.

14. A mixture according to claim 13, wherein said spongy
material is polystyrene or similar materials, either virgin
or recycled, preferably either in spherical form or ground.
15. A mixture according to claim 1 or 9 or 11 or 13,
further comprising an inert, called “light inert”, having a
specific weight in the range from 0 kg/m® to about 500 kg/m3.
16. A mixture according to claim 1, further comprising an
inert, called “heavy inert”, having a specific weight in the
range from about 500 kg/m’ to about 2,000 kg/m3.

17. A mixture according to claim 1 or 9 or 11 or 13 or 15
or 16, further comprising a coloured pigment.

18. A mixture according to claim 1, wherein the building
binder is cement.

19. A mixture according to claim 1, wherein the building
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21. A nethod for preparing water -based hardenabl e
m xi ngs intended to realise mainly soundproofing
w@yboeesat es starting froma m xture, contai NPEIIE2004/002213
bui | di ng bi nder and conpri sing cell ul ose,
characterised in that it conprises the steps of: -
bipdepairs njjimecertain quantity of mixture, containing a
bui | di ng bi nder and conprising cellul ose, wherein,
20 basedmortufte rdoddirdiePMpesidli-n the wriddilPsenamitiding
is conprised between 5 kg and 100 kg for each cubic

bif@ser of fany sheduratier bal | syn8HetNg asehiabl&tring as a
quantity of water to said certain quantity of m xture;

ceme® X1 Mgk S Sy xture and water till obtaining a
har denabl e m xing suitable for laying or for producing

21 Do et <BF 852 ko horindd Taor ot OSEr A n Fixings
._wherein certain quantity _of air is introduced b
lmf%l?%%éi nglode %%?ﬂl%? Xi ij*.l)‘/‘ég. A5 PR Aetd di RgGlemerates
claim?22, wherein said air quantity is conveyed by a
SLRaRY 24 TOR et KédtHEEOr d%%&atiéllﬁgai #n Poiilgiacei pirded and

foamis obtained by transformng a foamng liquid
CORBHREY el ip $dwater ragienl sed 260 phabt hodcomprises the
according to claim?22, wherein said air quantity is
stewmvaled by a spongy naterial .
- preparing a certain gquantity of mixture, containing a
building binder and comprising cellulose, wherein, based on
the mixture composition, the cellulose amount is comprised
between 5 kg and 100 kg for each cubic meter of finished
material;
- adding a suitable quantity of water to said certain
quantity of mixture;
- mixing said mixture and water till obtaining a hardenable
mixing suitable for laying or for producing manufactured
articles or for fabricating structural building elements.
22. A method according to claim 21, wherein a certain
quantity of air is introduced by force inside said mixing.
23. A method according to «claim 22, wherein said air
quantity is conveyed by a foam.

24. A method according to claim 23, wherein said foam is

obtained by transforming a foaming liquid product mixed with
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26. A nethod according to claim25, wherein said
spongy material is virgin or recycled pol ystyrene,
w@e@bmoabl y either in spherical form or groundPCRIB2004/002213
met hod according to claim 22, wherein said air
quantity is introduced by an air- carrier inert,
wattat |add "dight inert", having a specific weight in the
range fromO kg/nB to about 500 kg/nB. 28. A buil ding
25 bi rdemethrased aggleikigat & obtAiaied 0grt kg fdiom aaid air
m xture as clainmed in any preceding clains from1l to

quadts i EPal Ack ST SRl Yy & resicpd expansion resul ting
fromthe soundproofing and heat insulating properties

26l hefeabeng®. A-bybdding b nder s ,based Qﬁ%?%in. s%ﬁd spongy

soundproofing non structural aggl onerate obtaine

ma?ﬁfﬁéingiéroylg%f%thfe §38§E§g?§dP%E¥%é§Eghég’2€6eferably

aracteri sed aving a densi rang
_%%100.kg/ . 30. bui | di ng bi nder -based structural
S et hi Y so Ooti %O%g?%ré?odi 'obt ai ned starting
frama m xture as clainmed in ¢laim16, characterised

27 py havisrd' o dFSAPLINT t ke r &dge™, #60 Y606 ikg/ seid air

quantity is introduced by an air-carrier inert, called
“light inert”, having a specific weight in the range from 0
kg/m® to about 500 kg/m°.

28. A building binder-based agglomerate obtained starting
from a mixture as claimed in any preceding claims from 1 to
20, characterised by a reduced expansion resulting from the
soundproofing and heat insulating properties thereof.

29. A building Dbinder-based mainly soundproofing non
structural agglomerate obtained starting from a mixture as
claimed in claim 15, characterised by having a density in
the range 200 + 1,100 kg/m°.

30. A building binder-based structural mainly soundproofing
agglomerate obtained starting from a mixture as claimed in
claim 16, characterised by having a density in the range

1,100 + 2,600 kg/md.
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