1 PANEL OR SLAB FORMED BY STONE AGGLOVERATE CONTAI NI NG AN ORGANI C

Bl NDER OF A PLANT ORIGA@ N Technical Field of the Invention 5The
present invention relates to panels or slabs fornmed by stone

aggl onerate for the manufacture of which an organi c binder containing
an ingredient of a plant origin is used. The panels or sl abs, object

of the invention, are formed fromstone materials or the |ike,
granul ated and s&B¥BE R STHB] FARMED By STENE REGRONRRARE GONTIAAHENG AN

specifically an organi c resdagh6@bt 8rhitd 3Ne efatPlsreehyol s of a

pl ant origin. Furt hermore, by nmeans of using this binder
together with materials fromwaste and used and/or recycled products,
a material wth-1000d:f eat i ess and whid @ owery high content of

15recycl ed material or material of a renewable origin can be

obt aPned. THe® rRfFeact arée petiel “drrt§FabocBatal hitg B abesifprmed

part of a plapy &Fd@ Mmflohbeaps esent cHNVeRir@B i Se P& tliCWArdY organic
suitable for its use indoors as a kitchen counter, a bathroom

20count er, orPHMPWSPREFIOGHS 7§ OPIEFH4Tgs O TBACREFHuRG 16f 0t hg used. The

| nventi on Thparwlq,ce§§ Qialﬁ@ﬁuéﬁﬁéwl% shena rhkaeksn, KROWIoaBed from
Brent onst one, described jn docunent US 4,698,010, is 25 well known.

By means of safd$r BEESE S nhSs OF° i Aokgani TP PEFS 6P% RMGRISRELY
partocl e sizeaggi@EAtsdobydyRSnsan orgapitddd ndese @ard caddiyt iaveSrgSnic
formed, in anmobunts suitable to make the formation of said nateri al
possi bl e by nbEaie GPRERAET ST MAN RS Add SR Bf OV &t drEofpt €<% on

and vi bration. 30 FJﬂT&fe&mal’:e Citly redHnlsy osever ad tpatserbhnd@ﬁuﬂwﬁtsmersuﬁhh
as for exanple A 006/ 0162618 AI S 2166947 13, WO 2005/111126 Al,
WO 99/ 23045 Af< t%H]a 8y i 56° 5 0e2E s8E°F 0P PGhP RN g CEFAbS T PIMGS
stone materi amstexgmervalthyggbamﬂbateﬁbmmn@ltsl whiedriare gh content of
aggllgrrer at ed |n nqs stleegrlb rreans of ;8 bi ?der that g |s usuiaIlllgan be
pol yéster, epox or acry ype TREFfrbaet ofigani ¢ "résf n°and: any
case, a petroclhtemreail polymer, with an am)unt of synthetic di I uents

such as styrene, uene lLen ther ddi t.i ves, as.the
case my bo Docurbt BRI Afhey, Fhes Rt ner Er e S asah. Bort

of a plant origin of the present 1nventlon is particularly

suitable for its use indoors as a kitchen counter, a bathroom
20 counter, or any work surface, as well as for its use as
flooring or sidings.

Background of the Invention

The process of manufacturing stone blocks, commercially

known as Brentonstone, described in document US 4,698,010, is

25 well known. By means of said process, a mass of inorganic

fillers of a known particle size, pigments or dyes, an organic

binder and additives is formed, in amounts sulitable to make

the formation of said material possible by means of the
simultaneous action of vacuum compression and vibration.

30 There are currently several patent documents, such as

for example, US 2006/0162618 Al, ES 2166947 T3, WO 2005/111126

Al, WO 99/23045 Al, which describe processes for obtaining

slabs from stone materials, generally granulated materials

which are agglomerated in most cases by means of a binder that

35 is wusually a polyester, epoxy or acrylic type thermoset



5 application, describes a nmethod for manufacturing artificial stone
sl abs that can be applied to decoration froma m xture of ground
materials with different particle sizes of silicas, glasses,

granites, ferro-silicon quartz, marble or, other simlar materials and
7%to 14% by wei ght of polyester resin, 10 as well as other

addi tives, such as a dye for exanple, as well as a catalyst, a .
coupl i ng agerftr9andcateeliferd@st whi eRY aetson & metresheni Alls obymehe with
same aut hors,,dogient WO 2005/014256; Aledesclides a g@%@éﬂ@;l wWhihene,
appearance of natural stone formed froma m xture of natural stone
mat eri al s and¥696'to S0% £5bYtRRT GREL6E VDDl PEsttBF F@%F Mavt 8Swhi ch an
antim crobi al mat gjl-ahehs Addedst o prevent, t bes PLelid.er als o Ofpresent
bacteria or mcrobes on the surface, the obtained material being
sui tabl e for PEHeSEFtCuselessFeerfi daFEyRPR bat hieow: e RPEcheRtficial
counters. Likewnhses1hhs dociimentn, WQ 20064 43414 99d r81iahs r0bm 20mixture
artificial stone and polynerizable resin (4%to 15% pol yester) having
a vei ned ef f &t 9EPEROLTATGed By WhisT ng tife SPacBart Vit odGhpr eSsfbhicas,
techni que |ikgasBethe ¢ idesynend s-orentiened above, DRcwIRNt oEP other
2011632 A2, also_ by the authors of the 25 present application, ,
descri bes a pgrlﬁ‘&éég FIreTranar 2Bt ur t ngP sl S YWERIRT x2 urked YEFRET af e 18
t hose deﬁcri Q&dw:bml'([ji@ cmhﬁ\ti @@lﬁitdﬁ' Cl4eRtish 2 a5%]§/te0f(1ﬁ%>@i!p)l@$tﬁ§ well
resin, characterized in that the curin rocess for _obtaining the

har deni ng of %Sai®d T%&&iHSHs BarriRd Bt %&%‘twéé]ﬁs SR EF tnalfe et act on
irradi ati on amé eakehunnl30 warfronadeneorausubt af ededencaddad Loobhe14256
resin as catglysts to facilitate sajd p&ocess. Ifn retcentkL
years, the ¢ su%%%?‘frolr?e(%f %t O elé%g% offer 3t E€PFEF PRI P Tuse® e %Ki t THEIT
count ers, batflroet toumnteems xotraso @ naankas usfaee mane gener alnd addtal 33
for.their use as flaaoring or 35wall cladding, has .conside

inclrgeased, bZalyngw%lq&yogon%%lr?'e\g%recr)durc?s?d t F2 pwrsnolgﬁct‘la%n
and, t her ef or ejattkeiebnsunpideon tof presémy;, tdhavergiléattationcpgadedteria or
As a result, [ r rt.qf re r I hj 1el.d been
dedi cat ed to@géggg%)n%ﬁ%}}eo%gﬁggﬁ%ht?%\lh%c alglgbrellﬂ%%rn%a% bggﬁg\/\ggjr%able
and/ or recyclfed r danestieri alss,t habeareigmde envi roapemntcal | woflr i Bhdéhen
and make the gugcall proeassccl aanalo AndaE0Re ehbisol ellyo Ml aliddie of
sane tine allow manufacturing’a material with excel 'ent ‘mechani cal
and?@est het i @fteat o &s.stPhgs and ave Ivatear ralb e fraormnst(het walst®e PP paster)
const_ructl _On’havl_ggrgcxy&iln%g gk@ééﬁ a{rrédgﬁtcgiﬁéd \'M%/Stu%instghe WA8um vibro-
described in various patent docunents, such as for exanple docunent
KR 20020051443"PHAF e HeseFibes e heét randfaciia et o dorstewet | pAntioned
material s, suyghvas bricks, blocks, tiles, etc, using |linestone and
waste nmaterials generally fromconstruction. Docunment ES 15 2249163
Al describes a sysPériert usFng Hilspésabie alabadter hseBINYET n§Lsailte

wast® in a co-aher aper gadi SELt hEHGrRCESS pirscEH Iired huBYcturing
vi brating said waste, and the polyester resin is subsequently poured

in, with whi cHePRe"EONBHAAITER T iatedCuRteic VECGUAPETHE e8I REBSENS
i's 20preferablotupehyesier skesbn s xed yaktbr atalast eha 08 c1dolioRut en that
powder . O her docunents using waste materials are, for | _
exanpl e, WO GOF44686"A PRATTT USEs ‘\%&éﬁ@l@q’ ase T Irantfatt urfhy resin
alrti fi fci al Sti@?mar&deE&lilﬁﬁ.%rA{ ainGh rd&ese gf Ottt a\%@)@%é%ﬁd c25cAi|um
gl a or manuf acturing cenent aggl oner at es. cunent 11457

0l o8 Uses a SHPRBITE T hliin oS eto tor TGoyerel GF aS8Lantt Howo
gl ass, anong fetchet o6 evdial srotesoObtain artificial stone with a

nat ural appearance. Docurrgnt US 2096/ 0051598 Al desfcri bes a sl ab or

bl ock 30 manuf act'tr é€ From&AT ayglFdfer 8t e Hit'el A ompri sidqgeomerates
fragnents, irtdrhehkarmeé powderchegr idouatetdhe bdkeocoandoputersidd con a

tablets pr ev'w%%il gu%%aege Ii@l tgggeglale,(:tarn%n[a s<|)n ourStt%yei%Su\sAeafaesr flooring or

r %l%li%' crobial
al eveﬁ

35 wall cladding, has considerably increased, being a very common



There are al so docunents in the state of the art which describe the
use of resins that are | ess aggressive wth the environnment, or in

whi ch the reactive solvent which usually contains said resin is
renoved. As in the case of patent 5 applgcation WO 2007/138529 A2,
whi ch descri bes the manufacture of a stone agglonerate fromthe use

of a polyester resin free of reactive diluents (w thout styrene) and
formed by thePT®ERET orf et Weken BreEpURICdi ze@VEri glaycer | déegadorng, the
| east one carboxylio¢ i aphydride ,angd i a%fﬂ thenecessary
triglycerides 10 can be obtained star %]r om veget abl e or ani nal
fats. Wth this nethcodrefbieEh i3 %Mxéééytkﬁ®mhCﬁhr@ﬁﬁéﬁc%e@tdﬁ§8a§leld
shown i n docufeNts HSads 2962020290, RELIE2 EL6Bobdi R0k nfs Abtaied ron
which is not a polyester resin per se, but rather a partially

epoxpdi zed syStEHEPDEspRRe/The FeiClieat ‘Be PAYSTCO-S I1Bavechanci BPre
properties ofcdhiesenbesins, ang ey sabisfiactofy ovkhel b o dablgBhner
with their use is that it would be necessary to have the process

i nfrastruct ur@$HFEbPETEPXITdi 2PAig2t HE'S &Pty BETUS ldnd, "artfrqring a

obtai ni ng thexd@siiBy Fuek haidmn ent thecitatiabyt i6q syst-eprneeded fok .
polynerizing this resinis 20 co%etel y different fromthe systens

whi ch are used t odES wHid¢h "M6EF &2 Hakerat STeeEsgaryet 6rpkeonstruction,

subspanti al nechanieeal gthrangesninsihienal veady, | epkeented PEOCESSES, in
with the economc investnent this involves, and_elimnatjng the

possi bi | ity of*béi%g et FTBHEE Eur et st EMe. SPBFRsT eﬁﬂc‘dﬂﬁent KR

renmovi ng the sioooene4wBj chnish usesk Widel tthe mesufacamed hef construction
possibility would be to_obhtain, said rebS| n fromelements of a pl.ant
I

origin. Thus,"Hdcdmeft Y&, 2257665° BI°Redcr i bestx p%rt&egélrr%rlmestone
preparing a pm{cye,satsefe I’n@&ielﬂlbys n’@aﬂﬂéra]flyt Vﬂoﬁlt epﬁstﬁl)ctl’l&azct imgufient ES

I 30 | b
cor £ 8spondi ng S e ST g GHaEPnYT et e andheth Sian WPRSEeT
sat ur at ed, rmmﬁqurlcsalg:olaaidhmmg auboal Ict’tgltpadmﬂhf ofhdressat k@ntling

150C, in an amunt_ su{sflm eg;tLeéo tabn M ester, an ) and  the
reacting the hal T °8ster obtarned In a§5 pgol he’
35presence ofpalryesitkrcomtsanniing @u@s&;mttﬂlyatpo@medr Jtrhe Wlth which the
correspondi ng_fat:ty aghd, ; whi ¢h can he pr e%g@&u 0 A3%, Sg dqoi ks
is selected fromtne group of castor, peéanu |ve cot onsee

soyBean or r apefsgedloi ol Thetars er of i s an tkassatir atletbaoitks alrl g omi te
reduci ng the Of petrol eum Sbyproducts. The resin thus obtained is
used in the nufacture of conpositesfor agricultural,marine and
transport equi preriether docum¥hes efoy Ydrdre mpsestald armeelbnt example,
devel op pol yegd enoneskfns dari yedof r mepet . oleum,bypr oduGt Sy WAty ring
optimal 10 properties for manufacturing %uartz aggl onerates 1 n which
the glycols ofrd fpétirbchemmivalingr Fgi AlAre Jpart val ¢ty wessorewted anvehed
gl yeol s obtaipeddrenra @Arﬁiﬁac@hk%& dhencat ahytdesystem sfcbingh wo
is the one typically used and does not require nechani cal changes in
the process aht 'ofitdi is & fifart®s 15 aggionercat €Wt hidat ar @sxture of
simlar to orrhgthieln thass theseectr gdidd 0'11@40'11? obtai Rederials, tolMWSain
the present invention describes a panel or slab fornmed froma

pol yester r es‘?l’rFJ\/%Céﬁlh%ﬂ'sork?eé’ﬁtba?‘t?%W"Sf‘lr épParet’Sfith pol yols of a

plant origin, suchh@smfehemueordnoes /2051958 exanpkecr fidd her BREE, okt thask
surprisingly been found that said resin containing polyols of a plant
ori an i s perfEttIdyteartabl & For the pFELEESTBFC naftf&ctari ngcE4itdsing
panel or sl abgrfafetical | ynothentd el yr sdhstelrt ugikng dhecgonvend,i anal pure
i norgani ¢ aggr egat es w t h others fromdifferent industrial pr ocesses
or 25 other use<C sGERTEES FBUNEUGEsESTT ot rédy EIl6G T hoRtF eI tay 28
gl ass from t hea g rassupmnfiagt wiickgchngléisthy, spoieehaicabmeter bal diiomed
wast e pr ocesses i n_processes for manufacturi ng é)or cel ain, etc,, Thus
rcuilts, mixing all the componert an agglutlnatlng

35 agent and a dye for obtaining the desired product.



phase of grinding the different materials of varied particle size
formng the filler, another phase containing the agglutinating agent
with the catalyst and optionally other additives, m xing said phases
until honogeni zing the materials 5 withthe agglutinating agent, a
phase of nolding and conpacting pul p obtained by vacuum

vi bro-conpressi on, and a phase of hardening by polynerization of the
aggl utinating ageﬁ@%? reansle? dreatmiengs éﬁdfﬂge W e he acphelse oft which
cooling and Qu%'s'cs?bb@gth&h?sr@%tferﬂe%%qs' @h&@aéréaiéjssaga%lg‘ﬂeb@%é %t@gec@xfe
is 10made up of a polyester resin in which 12-30% of the polyol has
been substit FEdrMEH @ pol ybl BFLE pHentrorqtdive. solvent yhich Usually

particul ar eredLEAt <ot e ragghutiisnatd g .agenis usedcduringet he nethod
constituting the first object of the invention is present between 5%

and 8% of t F&PagghbIRSY &Ipe2001513ﬁr5e2f9eﬁébl yhidheleaggiets s Agragrmiure

used is a polyrest @rcoﬁ@sagblwnieaaég 80% afhea upel Yol 5 ofo 1y fpl-ant rgéirglm_»,ee
t he pol yol preferably bei ng rva plant origin fromcorn.

In
particul ar erffodf PRt "Sai ¢ 8l (W ersct Ty Tr6m e OFOW% BY tHhe

group consi Stﬂe@@t@fme}g@W&&eaﬁl )é@)@k(id}lze?d pif%@%@'r@lie ak® at least one
propanedi ol , 1, 4-but anedi o1, 2-di net hy 3- propanedi ol , diethyl ene
gl ycol , di prc?ﬁff 8?%139@ MydrbSFyé&?d%W% JhycBFCaTtRrY ‘triglycérides
polycoxypr Opékﬁlﬁeb@lﬁb@@blrﬁé\brﬁcaﬁﬁaﬁﬁr abléiy vécﬁ@caﬂﬂley(@)'ﬁ useflai SfaTs With
1, 2- pr opanedi and/or t anedi ol . I n another particular
enbodi nent tﬁ‘ésn@?h%%d'f d&’lCESlgaﬂglf%@&Yu nﬁ&“ai?l‘??}bﬁ%lseﬁ%é pardan
O slabs is QJmaldaehﬂém‘rZsedJs na Qhat2®i1a&mtmn9al2$1$@,r g} rt@spar i sobbtdigred
conp05|t|onc nBi anon ers e, dolomte, opaque gquar tt 11
crystal line §Uartz®si9b ¢ po Iy§§§ern‘?ersrlc?r P&y P§t obAT i 18, 5gr anPeR. 211y
fel dspar, basalok;idfesd o- @dtlemon Detpite 30cHean afha@itherthpart icael aphysico-
enbp5d| ment, the. net hold of th% obj ect gf t he i nvention

charact eri zed TRt hat: the Tatarrals fora ng part of t‘ﬁe cdc’r?ﬁcl)gf‘c?cmry’
can be of varuhabtnelpapatohﬂle@ siize ameiparde alsl yh@t Emtwmﬂjdybeorrecésmy
recycling or re al I n_anot h arti t

nmet hod of the SrLj %ctth\(%? Oceggveﬁ% %%tl%c%ﬁaer asc erl %gggggxﬁ Ztmg hC%e
| east one of fah&ymatéeds alasdfowmlmglpar bbofirting fthe ereshas leenhermore,
substituted hy appr ® i t t Lor I
material. Pr e%‘er g%lt%g@% @%ﬁﬁg{&%ﬂhelﬁ%gt P%I}‘@JJTZ% eChqparrt%Cs)cg1 o
theGiller i §O§19|aagt¢hut<éuffby65®%f\momh taesisyiskamrs waki @ orre eeyd edoday,
material . Morg;phefshabl ¥arat:d east. qne ofcotmgkgagm@a!nscla@%@gamah
of the filler has been substituted by 9 90%with a simlar waste of
recycl ed mat éfeapes Thiis, thfe GBjreedy of IiheERPLoR rRlTeieeseto a”pnelthe
or slab 10 p%rcfoh%i@”}{m%gﬁn@%e kQksi t Sp¥seddoars, mankiact HLd the
according to the nethod described above, in whi ‘ch the aggl utinati ng
agent i s mad@°gpibilEug 1oF 28R GfPG ?ésf%ﬁls? 31T ePh Wh TSt 2- 30% of

polyol has been substiiated Wehdy @ PAldlstQf-c8e PLBNEL OFd Ghiflod WH G the
can furthernore contained recycled 15material. Description of the

Invention  TeSIin. TREOeds ®REST Vet o1PUdBnSPsES of taibt &PrPnge St on
aggl oner at es diemkhes f F maofp1anpaneli ook . skrabs UskupgueROl yEst ﬁ:!zzf Q)$)|5n,Bl
during the manufacture of which the traditionally used 20 poly of a
pet r ocheni cal®SSFF §PHe NasP ST SpdPti BFFP2EtEtd t ]é’cTs\KFFhrﬁsb%l }lemeans
obt ai ned fromzt heid &itr@l%t atd)oncefctphgnta reddeky1 stichcas, f eomLiarihg at
for_ exanple. neral rocess for._ manufacturing panels or

slabs with afiegh pté?oceﬁ?%if %‘E T3psst e?” rédfn (ﬁrrﬁsﬁﬁ?b%(ﬁeﬁ?]@é(ﬂ“ﬁ
origin, forfejoalﬁphmn@S%neby eﬁ:h@l@ﬂi;ﬁseﬁinslam\ﬁeél’ﬁi@fnl |vSthlOp&| deredrath,
to 12-30% of said resin can be supstit W t olyol of a plant__.

origin. By B R EERga DT BE GO PGPRCRbIT T 1S a G P Al 80°C

t he preferrednone bentwgnt r Qﬁ’ff::m’mantThtﬁa poeteit edhpohyoks elsmethe ad3@ b)
present i nventl on. are, et aIllefnees%l Ltalﬁed pr op&nedl %k R polyol in the

reacting the
35 presence of an o0il containing one unsaturation or the



The mai n physicochem cal paraneters of the resin thus obtained are
illustrated in the followng table: Viscosity 25C(cps) 290-600
Density 25C(g/cm 1.00 -1.18 Barcol Hardness (of the polynerized
resin) 45 - 60 The nmethod fol | oweg for manufacturing the
quartz agglonerate is the traditional one for this type of material,
according to which a m xture of aggregates of a known particle size
is mxed wthcaryessiondaeyi Agtias acisi ndér chochor e t ree seariufoac tugr itng 45%

mass. Furthergpre,,addidt isues suche ag q%a@sgg&gp P AMRNLS, aﬂ%m&r ahi; gl
addi tives, couplingagents, 10ultraviolet "filters and accelerants and
cat al yst s forceHeonsslegner $2dtdeon ean beraddeddt ooshi d TiessusPr effer pedd

E”bOdinEnt Ofuﬂgﬁnhﬁfgatiggls allowgr]ﬁéa%cgﬂée Qﬁethgs@rg§@ntpetroleum
invention, the resin used Is an unsaturated pol yester resin

cont & ni ng bePVREUEES: afide 30%I156hua Poldisledobs aiyrel iy Re phamtfacture

matter. Prefepfed pabyol s woutd- be d, 2-propanedi ol.,8Rd  and  transport
1, 3- propanedi ol . As conventional aggregates and, by way of

exanpl e, mar bPE1IEEni te, opaque quartz, crystalline quartz, silica,

glass, mrror, cristohalj-te, (geani ig, fehdsparyepsad t ged&rdiP-polyester
20silicon, etc., can be nentioned. Furthernore, it has been
seen that it F&SPossitBeVed obfarn BACEYFUEerraPEctERsa hiigh comténtl

of necycled nat&tdalicdsitBg hbhSrdRSiIrAngl fudBtLrd@Al1Snsushe 8Si f gy chedne
glass (fromglass recycled by the end consuner as well as from waste
from?25 i ndus?JrY%‘llspr%e%s@%gfocd?e&l}ﬁélrriOFrl@imf PEf PESELFhblst st tuted

wast e, nanufagitd i BYywest ecbeomdde reenamn Cpi ASbEY gaRd/ @heal tHHaNYRY
silicate fromvitrified ash, are introduced. By conbining the raw
material s tradfiiohall yrused S A eh8 et actdrev ot £ ¢onPEAt Fonaicauire
st one aggl onmenedreansichh t Beangeas 30mat erd alprasickbsa Mgh weatent Of quartz
envi éonrrent al%r% fri enggy wri%%yc% ed material .is qbtai negétas ha

alré dy been ?&?Wﬁﬂ? eatures similar to or ter tﬁan those
traditionally obtained.

Thus, the present invention describes a panel or slab
formed from a polyester resin which has been partially
replaced with polyols of a plant origin, such as from corn,

20 for example. Furthermore, it has surprisingly been found that
said resin containing polyols of a plant origin is perfectly
suitable for the process of manufacturing said panel or slab,
partially or entirely substituting the conventional inorganic
aggregates with others from different industrial processes or

25 other uses, such as ground glass from recycled bottles, ‘flat
glass from the glass manufacturing industry, porcelain
material from waste processes in processes for manufacturing
porcelain, etc,. Thus, a panel or slab with resin of a plant
origin, and furthermore with a high raw material content of

30 renewable and/or recycled raw materials, and which 1is
therefore environmentally friendly, is obtained.

Object of the Invention

An object of the present invention relates to a method
for manufacturing artificial stone panels or slabs

35 particularly suitable for their wuse indoors, comprising a



The preferred percentages for the m xture of the agglonerate of the
present invention, as has been experinentally confirnmed, are the
followng (% by weight): Recycled glass: 35-90% 5- G ound mrror
fromwaste: 10-90% Waste of the ceram ¢ industry: 10-30% Al um num
silicate fromvitrified ash: 6-35% And the resin content of

t he aggl onerate will be between 5% and 18% nore preferably between
7% and 13% I0Bependi ngionithethFardifdgirant i ngredisdmt cdndagneilt sarticle

percentage in;the ;fg&ﬂw@ti% i%ilvﬂielrl, bgSofWeni gnfst 0 SUbstiiil e cne
all or only part of the anobunt of the new materi with waste or
recycl ed mat exdoalinecordi agentto vher aflor emehel wrfedapeér eehtagels.y |arher
the event thaly0nkyea li3iREr C8NL gL oS ﬁHPﬁt'Ho%toggnEE'ﬁndmc?xeaﬁQtéﬁ%ls
sane ingredient, new and waste mgreél ent, is used, both of them
already in thetdesitred foghitimtpepl eegentpowder Phese. , cdccapdithyy t ond

the charact erdste8i 0§ %@Pp end: prpducl, 1o, henoblaRedondf &NLaYI Qusl ¥
m xed, being subsequently mxed with the rest of 20the ingredients.
Accor di ng to Rfeéeprilsefdr{9nient | bn, PehEnagfaitionat g that exdartierting

obt ai ni ng the,@hengy CROG ONBY a8l Sy dHKXLY G10h SYPMANL G £88iMhg and
specifically a polyester resin contalning polyol of a petrochem cal
origin toget R 1Rt hIa prAspeitestzad 25 phaint Sord @39yl erktabl PFoms

cormp which afRieplpVboUSIp1RE3edy andnonge,medthes uspalnadditdyess
are added for both the polynerization step and for the end product.
Sai d additi vé$epr et QY car 818 ad0drerant 2 21eataPysiin-a coupling

agent, and one or mMpLEppLENBNLS QmpdYesedd) Skl dggluti it 3A5tat Gused
An antim crobjal agent, such as Triclosan, for exanple, can also_be
added as an dddi'f'Pvetle METhogneConiEitFond i s£ha | ddErht etPI5&FonP by e

means of non-inviehticg exarpkest ofetduren Byentd ass EXAMRL ESg13hEOLte .
ex | es of preparations of aggl onerates have been 10 formnul at ?d,
Usi MG to that end BIFFFERBRY | T GHCRAT SAanth et 4588 thefelplvester
Exanpl es 1 antts2n whahExaapbesol angoZjolong anchlidie saneinpt endé abolyol

with 5 conventrie(%relggkl)y L{Es%q,l aggr g\gagest has beer% for mjlﬁatt cII1 3 particular
substit uti ng ¥Ne“Etrrentiy used®r Bsih (B85 8t “pofvers of 'a® P
pet r ochem calemoidginen)t ws&id apsegiln contaiaritrg 22%mofonpolopolmoref & the
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20 propanediol, 1,4-butanediol, 2,2-dimethyl-1,3-propanediol,
diethylene glycol, dipropylene glycol, polyoxyethylene glycol
and polyoxypropylene glycol. More preferably, the polyol used
is 1,2-propanediol and/or the 1,3-propanediol.

In another ©particular embodiment, the method for
25 manufacturing artificial stone panels or slabs is
characterized in that the materials forming part of the
composition can be, among others, marble, dolomite, opaque
quartz, crystalline quartz, silica, glass, mirror,

cristobalite, granite, feldspar, basalt, ferro-silicon, etc.
30 In another particular embodiment, the method of the
object of the invention is characterized in that the materials
forming part of the composition can be of variable particle
size and partially or entirely come from recycling or residual

waste.

35 In another particular embodiment, the method of the



Exanple 1 Exanple 2 Mcronized quartz(% 26 26 0.1-0.6 nmmrror(%
15 15 0.6-1.2 mmmrror(% 15 15 0.6-1.2ground silica(% 34.5 34.5
Resin of a petrochemcal origin 9.5 22%plant polyol resin 9.5 10
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of the materials forming part of the filler has Dbeen
substituted by approximately 40%-90% with a similar waste or
recycled material. Preferably at least one of the materials
forming part of the filler is substituted by 50% with a
similar waste or recycled material. More preferably, at least
one of the materials forming part of the filler has been
substituted by 90% with a similar waste or recycled material.

Thus, the object of invention relates to a panel or slab
particularly suitable for its wuse 1indoors, manufactured
according to the method described above, in which the
agglutinating agent is made up of 5% to 18% of polyester resin
in which 12-30% of polyol has been substituted with a polyol
of a plant origin, which can furthermore contained recycled
material.

Description of the Invention

The present invention <consists of obtaining stone
agglomerates in the form of a panel or slab using a polyester
resin, during the manufacture of which the traditionally used
polyol of a petrochemical origin has been partially
substituted with a polyol obtained from the fermentation of
plant matter, such as from corn, for example.

If a general process for manufacturing panels or slabs
with a high percentage of polyester resin of a petrochemical
origin, for example, 35%, by the ©present invention 1is
considered, up to 12-30% of said resin can be substituted with
polyol of a plant origin.

Any polyol of a plant origin would be suitable, the
preferred one being from corn. The preferred polyols in the
present invention are ethylene glycol, 1,2-propanediol, 1,3-
propanediol, 1,4-butanediol, 2,2-dimethyl-1,3-propanediol,
diethylene glycol, dipropylene glycol, polyoxyethylene glycol
and polyoxypropylene glycol; and more preferably the polyol of
a renewable origin would be 1,2-propanediol and/or 1,3-

propanediol.
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The method followed for manufacturing the quartz
agglomerate is the traditional one for this type of material,
according to which a mixture of aggregates of a known particle
size 1is mixed with a resin acting as a binder to form the
manufacturing mass. Furthermore, additives such as dyes and
pigments, antimicrobial additives, coupling agents,
ultraviolet filters and accelerants and catalysts for the
polymerization can be added to said mass.

Preferred Embodiment of the Invention

In the case of the present invention, the resin used 1is
an unsaturated polyester resin containing between 12% and 30%
of a polyol obtained from plant matter. Preferred polyols
would be 1,2-propanediol and 1,3-propanediol.

As conventional aggregates and, by way of example,
marble, dolomite, opaque quartz, crystalline quartz, silica,
glass, mirror, cristobalite, granite, feldspar, basalt, ferro-
silicon, etc., can be mentioned.

Furthermore, it has been seen that it is possible to
obtain an agglomerate with a high content of recycled material
using this resin, if materials such as recycled glass (from
glass recycled by the end consumer as well as from waste from
industrial processes), ground mirror from post-industrial
waste, manufacturing waste from the ceramic industry and/or
aluminum silicate from vitrified ash, are introduced. By
combining the raw materials traditionally wused in the
manufacture of a conventional stone agglomerate with them, a
material with a high content of environmentally friendly

recycled material is obtained, as has already been mentioned.
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n

—~hDNO™

zedrecycl edgl ass material (%9 -- 15 0.1-0.6 nmnew gl ass(% 15
.6 mmrecycled glass(%9 10 0.6-1.2 mmnew glass(% 16.5 5
mmrecycled glass(% 11.5 0.1-0.4 mmground silica(% 7.5
alum nunsilicatefromvitrified ash{% -- 7.5 0.6-1.2 new

% 10

The preferred percentages for the mixture of the
agglomerate of the present invention, as has been
experimentally confirmed, are the following (% by weight):

- Recycled glass: 35-90%.

Ground mirror from waste: 10-90%.

- Waste of the ceramic industry: 10-30%.

- Aluminum silicate from vitrified ash: 6-35%.

And the resin content of the agglomerate will be between
5% and 18%, more preferably between 7% and 13%.

Depending on the particular ingredient and on 1its
percentage in the formulation, it will Dbe convenient to
substitute all or only part of the amount of the new material
with waste or recycled material, according to the
aforementioned ©percentages. In the event that only a
percentage is substituted and one and the same ingredient, new
and waste ingredient, 1is used, both of them, already in the
desired form, in pellets, powder, etc., according to the
characteristics of the end product to Dbe obtained, are
previously mixed, being subsequently mixed with the rest of
the ingredients.

According to the present invention, the agglutinating
material for obtaining the stone conglomerate is a mixture of
synthetic resin, specifically a polyester resin containing
polycl of a petrochemical origin together with a polyol of a
plant origin, preferably from corn, which are pfeviously
mixed, and once mixed the usual additives are added for both
the polymerization step and for the end product. Said
additives preferably are an accelerant, a catalyst, a coupling
agent, and one or more pigments or dyes in solid or liquid
state. An antimicrobial agent, such as Triclosan, for example,
can also be added as an additive.

The invention is illustrated below Dby means of non-
limiting examples of the invention.

EXAMPLES

Four examples of preparations of agglomerates have been



-- 0.6-1.2 recycled mrror(% -- 10 2.5-4.5 ground quartz(% 17.5

17.5 Resin of a petrochemcal origin 85 -- 22% plant polyol resin --
8.5 * A catal yst, an accelerant, silane and dye in solution
have been added as additives. The,gechani cal characteristics

of the agglonerate slabs obtained are shown in the follow ng table:

Test Standard Unit Reference* Result** Determ nation of the bending
strength UNE formulated, wusing to that end different ingredients and

percentages thereof.

Examples 1 and 2:

In Examples 1 and 2, one and the same material with

5 conventionally used aggregates has been formulated,
substituting the currently used resin (35% of polyols of a
petrochemical origin) with a resin containing 22% of polyols

of a plant origin and 11% of polyols of a petrochemical origin

which are illustrated in the following table:

Ingredients * Example 1 Example 2
Micronized quartz (%) 26 26
0.1-0.6 mm mirror (%) 15 15
0.6-1.2 mm mirror (%) 15 15
0.6-1.2 ground silica (%) 34.5 34.5
Resin of a petrochemical 9.5
origin
22% plant polyol resin 9.5
10
*A catalyst, an accelerant, silane and dye in solution
have been added as additives.
The mechanical features of the material, according to
the UNE EN-14617-2 standard, for determining the bending
15 strength of stone agglomerates, are the following:
Property Example 1 Example 2
Bending modulus (MPa) 13720-14396 12991-14241
Bending strength (MPa) 43.5-53.1 51.2-56.4
Maximum load withstood (N) 6206-7644 7404-8104
It 1is inferred from the results that the suitable
adjustment of the plant polyol content can, surprisingly, even
improve to a certain extent the results obtained with the
20 traditionally used resin.

Examples 3 and 4:

In the Examples 3 and 4, different proportions of new

and recycled materials have been used, in addition to the



EN 14617-2 MPa 29 -

14617-4 Mm 22 - 33 23 - 33 12 resistance
i npact strength

10

11

resin with a different polyol.

Det er m nati on

70 35 -62 Determ nation of the abrasi on UNE EN

of the

The new and recycled material

have been previously mixed individually before being added to

the mixture.

Ingredients * Example 3 Example 4
Micronized quartz (%) 25 10
Micronized recycled glass -— 15
material (%)
0.1-0.6 mm new glass (%) 15 5
0.1-0.6 mm recycled glass (%) - 10
0.6-1.2 mm new glass (%) 16.5 5
0.6-1.2 mm recycled glass (%) - 11.5
0.1-0.4 mm ground silica (%) 7.5 -=
0.1-0.4 aluminum silicate from -= 7.5
vitrified ash (%)
0.6-1.2 new mirror (%) 10 -
0.6-1.2 recycled mirror (%) -— 10
2.5-4.5 ground quartz (%) 17.5 17.5
Resin of a petrochemical origin 8.5 —-=
22% plant polyol resin - 8.5

* A catalyst, an accelerant,

have been added as additives.

silane and dye in solution

The mechanical characteristics of the agglomerate slabs

obtained are shown in the following table:

Test Standard

Unit Reference*

Result**

Determination | UNE EN 14617-2
of the

bending
strength

29 - 70

35 - 62

Determination | UNE EN 14617-4
of the

abrasion

22 - 33

23 - 33




ONE EN 14617-9 Cm 25 - 97 32 - 81 Determination ONE EN 14617-15 MPa
112- 248 110 - of the conpression strength 200 Determ nation ONE
EN 14617-1 Kg/cnB 2.25-2.45 2.25- of the apparent nass 2.45

12
resistance
Determination | UNE EN 14617-9 Cm 25 - 97 32 - 81
of the impact
strength
Determination | UNE EN 14617-15 MPa 112 - 248 110 -
of the 200
compression
strength
Determination | UNE EN 14617-1 Kg/cm® | 2.25 - 2.45 [2.25 -
of the 2.45
apparent mass
and % 0.04 - 0.14 | 0.04 -

0.14

absorption
coefficient
Determination | UNE EN 14617-5 KMf25 | 0.90 - 1.20 |0.97 -
of the 1.18
freeze-thaw
resistance

*A mean obtained with different slabs of dquartz
agglomerate containing the polyester resin of a petrochemical
origin as a agglomerating agent has been used as a reference.

5 ** The results of this column are the mean of the
measurements taken with slabs of the formulations according to

Examples 2 and 4.
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1.18
13
CLAIMS
1.- A method for manufacturing artificial stone panels

or slabs, comprising a ©phase of grinding the different
materials with varied particle size forming the filler,
another phase containing the agglutinating agent with the
catalyst and optionally other additives, mixing said phases
until homogenizing the materials with the agglutinating agent,
a phase of molding and compacting pulp obtained by wvacuum
vibro-compression, and a phase of hardéning by polymerization
of the agglutinating agent by means of heating, characterized
in that the agglutinating agent is made up of a polyester
resin in which 12-30% of the polyol has been substituted with
a polyol of a plant origin.

2.- The method for manufacturing artificial stone panels
or slabs according to claim 1, characterized in that the
agglutinating agent is present between 5% and 18% of the
agglomerate.

3.- The method for manufacturing artificial stone panels
or slabs according to claims 1-2, characterized in that the
agglutinating agent 1is a polyester resin with 12-30% of a
polyol of a plant origin.

4 .- The method for manufacturing artificial stone panels

or slabs according to claims 1-3, characterized in that the

polyol of a plant origin comes from corn.

5.~ The method for manufacturing artificial stone panels
or slabs according to claims 1-4, characterized in that the
polyol of a plant origin is preferably selected from one or
more of the group consisting of ethylene glycol, propylene
glycol, 1,2-propanediol, 1,3-propanediol, 1,4-butanediol, 2,2-
dimethyl-1,3-propanediol, diethylene glycol, dipropylene
glycol, polyoxyethylene glycol and polyoxypropylene glycol.

6.—- The method for manufacturing artificial stone panels
or slabs according to claims 1-5, characterized in that the

polyol is preferably 1,2-propanediol and/or 1,3-propanediol.



*A mean obtained with different slabs of quartz aggl onerate

contai ning the polyester resin of a petrochemcal origin as a

aggl onerati ng agent has been used as a reference. ** The
results of this colum are the nmean of thg measurenents taken with

sl abs of the formul ations according to Exanples 2 and 4. 13 CLAIMS
1.- Amethod for manufacturing artificial stone panels or slabs,
conprising a phasé€ -of Thei ndiing! tiee denfiérentrimat erFafsciwilt ktoaeipehels
particle size,.fanmng atceertﬂtc_!, ef, anothe dletasc%aqget@r N0 e o the
aggl utinating agent with the catalyst an opt i onal 'y other additives,
m xi ng sai d prasesabmt ilorRérBgeriA ngft Heamareryadisiwint hcathe be, among
aggl uti nating,agent , na-phasesofonmeldi Rg-gAd GomRAC! lagjs%ll@lg@t ghhed,,
by vacuum vi br o- conpr essi on, and a phase of hardeni ng
polyﬁerlzatlGﬁléﬁathega@@$utlm%ﬁ$ﬂg agene thya ks dﬂﬁmea?rngfeldsparr
characterizeddsiithatet:he saggbyt i natd ng agent is nade up of a

pol yester resin in which 12- 30% of the Polyol has been substituted
with a polyol of &-pldRt Betigich.for manuraclurfig EthbH-fgr stone panels

manuf act uri ng,rardiisfisCiaadlost panel si.y slabsraceerdingd oi.cl @idp one
characterized in that the agglutinati ng agent IS present between 5%
¥

and 18% of tH&taggroheft®nd part of rhehsomptHdd oPorafaRaf aét UpFpLe

artidicial stoneipasel siQr shhabscagcopghiig g chai Bndid1ly come from
characterized in that the aggl utinating agent is a polyester resin

Wi th 12-30% Y porydit dresadprantasdei-gi n. 4.- The method for

manuf acturing artid.i-cirak séonel pRRehSnefashaisgaeeef gidig it @tehai PBnels
1-3, characterized in that the EOl yol .of a plant origin caones from

corn. o5 21ofife FEPROAP of Cmanaf At r P ng CARETF T & Istioné frat at
panel s or sl akssacens b NGheomat @t 166l s1-fbdrmeh@r@attebirz ete | i 11kat hheobeen
pol yol of a pI ant . rigin i pref rabI el ect ed fr m._one._or

Phe 8 oup colii Bt nurer et iy PerbSR et PEvrranetr s Bar et al Sy los-
1, 2- propanedil®los .1, 3- pr opanedi ol , 1 4- but anedi ol , 2, 2-

d| met hyl- 1, 3-pr opatra)edl Olrhdl ethc)r1 %neg ¥co| d| rgwl ene grtyfq ial natone
polyoxyethylene glycol and po yoxypropylene g yco 6.°

met hod for narwkast orinigrer bictocdalg stoonéapanel-9, ochetacbtseratzedr dnnqtat
to clainms 1-5 r.ac d Lyol, is Rref Iy

1, 2- pr opanedi c}I CLQ% ? EE% é]? Fllégalﬁtag% %Eg ?g Ag par% - Thggn’e i%%%r’ fhoarS
man&d act ur i ngbe@mtlswibcrcatutsetd)ntelqjaneir@l@r: slaalbs accordivnged ometaiims by
1-5, charactesd zed in that the materials forming part of the
conposition can be, anong others, marble, dolomte, opaque quartz,

crystalllne quartﬂl — The method for manufacturlng artificial stone
Ssilica, gl as%a@eﬁé%r Cé‘la%tsogétzbi'&rgj’ aa%' E?a&% dls—@ar ChQ?é@t!érlzed in that
ferro-silicon, etc. thod for manufacturing
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chagacteri zed,den %@%%t&b@t@?lﬁgﬂﬁﬂéﬁﬁfyap Q&s@@r%roﬁekggl§9n99§éﬁﬂé¥]by
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¢ed
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material by ceramic industry and aluminum silicate from vitrified ash.
13.- The method for manufacturing artificial stone
panels or slabs according to any of claims 9 to 12,

35 characterized in that recycled glass is used.



45- 55% 11.- The nmethod for manufacturing artificial stone
panel s or slabs according to clainms 1-9, characterized in that at

| east one of the materials formng part of the filler has 25been
substituted with simlar waste or recycled material by 85-95%

12.- The nethod for manufacturing artificial stone panels or slabs
according to any of clainms 9 to 11, characterized in that one or nore
of the materials fbtm nghe30mpardd offarhembnhfertariedf rentifieccial stone
foll owi ng gr cfecycle S r Jror frg t

mat eri al fro%e ce%am gl%%uzatcrcgrggggal uni num si ?] aj?‘!}lee[%l rg/z%s o 12,
vitrified ashcharacterized in th3t- gThendretirodrf dromamstact sirigwy.
artificial stone panelsq ot sl faccardi any, f C t.0
35characterized in that recyc?pr(?jo gl %s @gﬂ{%ﬁ% rfgl g@c{%l% ot %%One
met hed for nmapafedet upicngs &2ltd f iagicalrdstonet parrelys of stla@snsac@or dpn912
to any of cl a&ﬁgsfa%ttemgd lqmrh@@t @%étzgqna!t%rﬁgﬂ?t £ Aoynd %5519# Tl ery
waste is used nmanufacturing artificia
stone 5 panejr% Wreds| abs accordl ng to any of clains 9 to 12,
characterized in tfal- wagke gBid aledd Ofkhhea SAIAREC LBAUBLININ S stone
used. 16.- The nethod for manufacturing artificial stone

panel s or sl ab¥%@ccordi ngli® amFoerdenai s> 9 a9 12f 10bhdract’er itzed!?,
in that al umsmmsicei-¢ate {1 oy tarmmﬁgmassmc%t@sggom vitrifikh ash is
panel or slab particularly suitable for its use indoors, manufactured
according to ¥¥& nmethod of clains 1 to 16, characterlzed in that the

aggl utinating agent7is AmBeg up orl%1Qh $%-k9c18% ROl esheier @8LNith use
whi ch 12-30% of a pol yol of a petrochem cal origin has been

substituted WFPod SpolgBridftur sl FCOsF gy nto the method of claims 1 to

16, characterized in that the agglutinating agent is made up
15 of 5% to 18% polyester resin in which 12-30% of a polyol of a
petrochemical origin has been substituted with a polyol of a

plant origin.





