~. " GYBSUM PLASTER BASE BOARD AND PREPARATI ON THERECF The present
invention relates to a plasterboard, notably having greatl “I re
resi stance and to a process 5 for manuf act ur ng this pl astm mmm Imlmm

wel | known to use plasterboards for producing partitions, covgrlngs
‘'vertical or inclined elenents or for producing ceilings, mhether suspended
or not. 10 Theyssuee PdAsTdkeBASE BOARY ANIOPrREPARAIADN AHPREYESter core
covered on eaCh of 1S SIUES wth a sheet which Serves pbormn as

rei nforcenent and as facing and which may be nmade of paperboard or a mat
of mineral fibris pfbiﬁmbpéameﬁhientrébptéeatbom Miadleﬁﬁbéﬁﬁ-Oﬁo&ﬁbly
Appl i cant di schpsg o] i d for re protection,
the faces of Whl ch erb%%%%l?dﬂ%ﬁ%&éé) ?élg%f g%%l ARG Hat ef éil Hast P RO

m ner al andﬁorﬁQ§rmﬂﬁuﬁ%PtuHJQHﬂﬂh;ammﬂaﬁténhnand The subject-matter of
United States Patent No. 4 647 496 is an exterior insulation systemfor a
buil ding, conprising a plaster support surface provided wth a 25 gl ass
mat and an adhé<i véShathy dPQWR ertfal user f Béastarbeardahefes trreducing

i nsul ating ”atﬁ@ﬁﬂlﬁiﬁﬂﬁﬁ'@6¢é%1ﬁ§WOEQrOWé¥E¥HE¥SbPa§§b@gnE@r%ﬂ%heﬁEs
and an external e on which gn exterior finishing material is

pl aced. The pl gﬁzurs@ﬁﬁ’gﬁﬁCerzg&ng b&he thets SHBERBE BEhaAthg a

pl aster corée coated on both its sides with a porous glass mat. European
Pat ent Applica o] gonstru t| bo rd haV|ng
a high fire regﬁgggiégéﬂgﬁﬁégﬁ% g%é ?ﬁﬁﬁléhogrgncg§ Rﬁ

gl ass-fi bre webCT&hi PV BRAN d’nco¢1%¢13t ofof itas hypddesl H@ltsbt @ nghﬁek ofhiarh a-

seni hydrate coate@valan)citn-praé) e 1r0F G- W W @ s 0F 281 1 eﬁﬁﬁd%‘ol??’d s

alum in avvelght tio_of from75/25 to 1 7603GB - 6 janvier
made of paperboard or a mat of mineral fibres.

15
European Patent Application No. 0 470 914 of the
Applicant disclosed in 1992 a plasterboard intended for
fire protection, the faces of which are covered with a
reinforcing material based bn mineral and/or refractory

20 yarns and/or fibres.

The subject-matter of United States Patent No. 4 647 496
is an exterior insulation system for a building,
comprising a plaster support surface provided with a

25 glass mat and an adhesive having an internal surface
which adheres to an insulating material essentially
devoid of channels passing through it, and an external
surface on which an exterior finishing material is
placed. The plaster support surface may be a plasterboard

30 having a plaster core coated on both its sides with a
porous glass mat.

European Patent Application No. EP-A-755 903 relates to a
construction board having a high fire resistance, both
35 sides of which are covered with a glass-fibre web, which
board consists of a hydraulic setting mix of an o-
semihydrate containing from 0.2 to 0.5% by weight of a

retarder and an alum, in a weight ratio of from 75/25 to
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*cennnn7* 40/ 60. The gl ass-fibre webs may be coated on their external faces
Wwth a thin precoating consisting of a mx essentially conposed of

R-cal ci um sul phate sem hydrate or anhydrite and small anmounts of an
organic binder. This 5 precoating all ows the process to be carried out
easily and satisfactorily in the usual plants for producing

paper board-faced pl asterboards. Furthernore, it seals off the glass-fibre
webs so that n#0/@0eriEhe carites s fidora umehsannguyfbem tbatedr eonf theiboard

to the externa f th I i cant
continued its !ra}ééggﬁ%ﬁ Faﬁét ﬁ%%s'ﬁ%ﬁgé a7 d%éfg Stfhrégpﬁfp%s@lxl n
particul ar, ofeﬁéﬁﬂ’éﬁhbwt@@nﬂ@m af dh-@ﬁlfgilasssmlr_bin@tse deenigydhet eserof

boards 15 Wthaﬁhﬁ&l§§§efla?lﬁe gt of a&ﬁ\@&n@é'dotfo Aﬂ*%?%is tpe bﬁﬂféexar a?ﬁ?s"f
t he surface of the boards, thelr paintability, Fire Teacti

per f or mance anBr‘F‘Fl%‘??ln% pélpusi I cRT PePEDI FEndeE Qerrﬁeﬁa§q¥omﬁa§hlﬁved

its objectivesahy (kmﬁls(mmg) | aﬁt eroanghyy 1 hpl%]?lrt%Ve@oﬁr' rﬁré&éb%@nce
having a plaster- ased C 091&/]: i n cha acterized in that t said

board is provid@RSHRCAT aa%? Atey %IesF%tt rBO¥gci by BenLFsefhg of
a glass-fibre na¢,glhss- ﬁnbr@ewa]gsZEocoaaedrmn rﬂdtﬁem)etlercrtaitafmﬂqg\ﬂ Ahum

II th th t
Fydr at gbl o " cal ¢t e ol phat it o 9 TSR oF R i afier <080 e,

second subjf%cttles %11@%11@@?\1{&? orelhs a glass-fibre mat coated with a coating
conposition corrprl sing: - a mneral filler, with the exception of
an organic or mneral binder; and -

hydr at abl e u hates; 35 -

wat er - r epel | eai“ g&]ﬁ?ﬂ B0 3E8S - CRPEAUNER 2683 TeseeyshriiggIthe firld h@fd

subj ect of thepla{wteentbmd5 Eamrujtte%airfﬁcm‘e nanuf;aecltw@m?jﬁ %sz@d@@ﬁﬁ

conprising at s t S re m u escri . 5 The

pl ast er boar ds %tg%o%aggﬁa%fgﬁhégl %\} 33 |oénqﬁ1 Cﬁf‘é Jé\ E%@t tHef ﬁfﬂ&%@r £ni sh

that that Of tWetlpl a%te@b@aﬁSdéll@fe tlh@tprlfaclagt and to improve the
appearance of the gurface of the boards, their
paintability, their fire reaction performance and their

fire resistance performance.

20 It has now achieved its objectives by developing a
plasterboard with improved fire resistance, having a
plaster-based core and being characterized in that the
said board is provided on at least one of its sides with
a facing consisting of a glass-fibre mat, this mat being

25 coated on its external face with a coating composition
comprisging:

- a mineral filler, with the exception of hydratable
calcium sulphates; and

- an organic or mineral binder.

30
The second subject of the invention is a glass-fibre mat
coated with a coating composition comprising:
- a mineral filler, with the exception of hydratable
calcium sulphates;
35 - an organic or mineral binder; and

- a water-repellent agent.
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. Thus, the colouring uniformty of the facing of the board 10 and the
-absence of veining on the visible side of the board nmay be i mredi ately
noted. In addition, the gross calorific value of the boards according to
the invention is generally markedly less” 45 than that of the boards of the
prior art. Furthernore, the tenperature at which the board's facing nelts
or is destroyed is_pushed up from 700C (according to the prior art) to 1
000C (accordi ngiRdlthe the thisdt peh)echbpborde, imvendliags fd ba eprofeshe

mats do not begoRemafet A6HeH; éhEYagE@rﬁggkdb%@%?}iéyﬁ iégﬂiééséhgne

pai nting behaviour is satisfactory; practically no change 1n colour

bet ween the boPShdFFRS-§ihrR Bat dit sliHbI A RRA nti ng requires no
special preparation of the support. 30 Further characteristics and
advantagessof,fhe i hventi.on |r_Jﬁ\f/ill now. be descrgbed in detail in the
description whith PToF T oMo R % s? ST RO oo 350 THES: Mvienkiiast dhussiaire e
under st ood to sy i suthiece pféaénh déser ifHatoneft hdepridimie miesaddd ngef rom
the hydrauli t1] and the hardening of a hydratable 4 calcium

sul phat e, thaﬁjﬁgl%%ﬂ%éy an anhydrous cal cium sul phate (anhydrite Il or
I11) or a sem hydrated cal cium sul phate (CaSO4H2O) in its a or (3

crystal line foris, TeseCQARouRdsual@Meldy kiowhd Ofél%f’r?% SKILped b 5he

5 art and are ggerﬁlly obt ai ned_by baki ng "a gggsuny he Dplaster core
general |y @onﬁ%? esNRi R&SEncen? br Vei B pactdt yERpbrds iHichsade wfefdhrabl y
gl ass fibres. Bdweyd nway Hee isherdidt:1h0 foutea on average) or quite long (10
to 10 24 mmon average) or of internediate |lengths. In particular, fibres
made froman E-type glass are used, these possibly being in two forns, one
f orm bei ng callredadditiow, ngthandrosspr cslogigliassvaluands suppl ileshads
reel's 15 and qichiefiie theYerd € ihpkneduged; int alghkhayit 1 for

m xi ng the hydré%abﬁéggalciun1suﬁphate wfﬁhl%afg?%ﬁngigléggkﬁggﬁé #%ﬁ?n(ﬁ
precut striand<han dhadr @fndther dpansis eife thskinki athexttydr at abl e cal ¢i um

sul phate with water. 20 Fibres having a length of 13 mm and a di aneter of
13 Furthermore, the temperature at which the board’'s facing
melts or is destroyed is pushed up from 700°C (according
to the prior art) to 1 000°C (according to the

20 invention) .

Moreover, the glass fibres of the mats do not become
detached as they are well bonded.

25 Finally, the painting behaviour is satisfactory;
practically no change in colour between the board and the
joint 1is detectable and painting requires no special
preparation of the support.

30 Further characteristics and advantages of the invention
will now be described in detail in the description which

follows.

Plasterboard

35
The term “plaster” should be understood to mean, in the
present description, the product resulting from the

hydraulic setting and the hardening of a hydratable
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.mcrons are preferably used. The essential function of the glass fibres is
‘to inpart high-tenperature nmechanical strength, thereby allowing 25 the
calcined plaster to maintain its cohesion. The core of the plasterboard may
also include a mix of mineral additives flor the purpose of inproving the
‘di mensional stability and the thermal performance of the 30 plasterboard.
The core of the plasterboard may al so include a m x of additives ained at
i mprovi ng t he agdtcgrumr esibplace; thadr ophohicc @/ eh wahkydrepg! letcium

additives are r.opf.i Ment.j.on nade of those indicated in
Pat ent US- Ps%gg?@%f (;,Aa%| yrl%fe gafnlgh%mﬁg)ﬁﬁrpgl ??W%‘Yiﬁ§§9%lf63&§(%m 6
janvi er 2003 SUWpbrtg asSasPbridhit siThéde are genr attystahlinet Woath by
firing a m xt gy fc@}{m]%;s Ll Lea, I'r{@ﬁﬁf d . SQdi ilicate
boron 5 sili catesf%nd/ or ot her ?ﬁére ?Lelnt_}%s. igérrg%gs 5 t&giotsisgcil g’ %@é
obt ai n waf er s &kt @Rdap&et Hé’ﬁelrélgﬁl pb§adngddbawkabyng anigygeumsyst em unti |
yarns are obtai ned having a dianmeter of 10 mwhich are chopped so as to
have a IengtthP1 0 The conti nugL_ts manuf act ure of the _glass-fibre

f 12 mm 1
mat relies on'a 55’_%8§|t|e5d EE" BFBEESS YquicLERPELFeFar Maed  FEseIGaki ng
t echni ques welrle fioaoworyo fiberse skilkbhedrienptrb€erably AlBiss FAMEsSi Rthaabout
5% gl ass fi br t d various addjitives |s deposited on filtering
formng tabl g%gy\g%e?r%?%%f (?"tm%téerm%o?(n.a\ﬁ?{%gei h?§ gPé}:SrﬁPﬁ‘& a(ltohé?o
bi nder (al¥inyt & g8r pvesagesi prorfrehssirneliinse depagshised on the gl ass
nonwoven. The web is then dried at about 140C in order to renove the
r esi dual vvateﬁ and to 22 crosslink the binder. The manufacturing |ine
terminates in"dBFEESHBE WERBFRE BAdecHEPIMNgNt B-¢aProgd adisdere, ugad ous

publ ihcath i ons, tﬁ&pecipaﬂslzsgbnart e:}ﬂir@pmﬂ oﬁlgci 01‘.Lt§rri'1§1, she nepm gteliﬁghwallflred
teach this techn e nction of ,tnis t I.sSs inter .,allato limt
s Irgggpﬁe Sggstcgiﬂ %é?&ngo%sgﬁt Fgﬁaﬁgﬁi ﬁ'b‘ppﬁrﬁﬁef 28t 6F&15F the

the penetration o
boards. |t5i sagdnersl bpfpngethRydrophobkrodndetihéneborief ukshiplls ca roalie

simlar to thgo30mpaehabtBeshilicapanshesh) a¢6Ar dl28nkecds e lter . or
else in the form of precut strands which are metered

before mixing the hydratable calcium sulphate with water.

20 Fibres having a length of 13 mm and a diameter of 13
microns are preferably used.

The essential function of the glass fibres is to impart
high-temperature mechanical strength, thereby allowing

25 the calcined plaster to maintain its cohesion.

The core of the plasterboard may also include a mix of

mineral additives for the purpose of improving the

dimensional stability and the thermal performance of the
30 plasterboard.

The core of the plasterboard may also include a mix of

additives aimed at improving the water resistance;

hydrophobic and/or water-repellent additives are
35 appropriate. Mention may be made of those indicated in
Patent Us-P-5 220 762, namely organohydrogeno-

polysiloxanes.
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'DE-A-2 008 714. This mat may furthernore receive an additional hydrophobic
-and/ or water-repellent coating, using a 35 techni que described for exanple
in US-P-5 397 631 and US-P-5 552 187. Thus, the nmat according to the
dinvention nay receive a coating of the T ol Iowi ng types: ( i) wax/asphalt
‘ermul sion; (ii) polysiloxane; (iii) dried latex containing a resin,
especially poly (vinylidene-co- polymer); (iv) 15-35 wt % of solid resin,

20- 65 W % of l3gg94 brmdafito 5 wt % of an additive chosen from

pi gnents, thickeners, defoam ng agents, dispersants, 5 preservatives or a
m xture thereof. The resulting coating may be such that no fibre of the
mat proj ects tHE%% rdht BERersliyafrenyfackuredativhgt being snddetiurendor

such that themssrglane absDIdd | oDim@AS BEEEsPat-Ng sbhg uRDd ifli iedi+ 00, t &5t
(descri bed 5N Palt.ent US- P-/'S 397 631 i1n cojJum 10 % lines 15 to 48) 1s |less
than 2.4 g and pPrefrastiit s LG an Y Sid ot e dgkast 6 oPITthIy a

bond with Porttd arlk:dias e temnenvhidhi sreoghéngreanebeedbbainedawh by a

particul ar by .t i i X d dryi.ng. 15 Coatin

conposi ti on I\‘jlﬁgir%pp%#%ﬁrl Q‘%‘?Isl ﬁ}é%/%g %%gsgﬁ}é?rlgédt %@V&flgur? cdo]ré'i‘esti‘?%g of
mneral fill & WRi ¢ réredseanat ethqpradicsar als wat ehave wat éength2®mf
crystallizatian ,msuch as hydrated al um na, calcium carbonate, white
kaolin, clays and m xtures thereof. Advantageously, clays are used whose
surface fiflish has been nodified by wat erproofing, for exanple by means of
25 stearates dthd idanatresoud tmasufdef ers edf t ehesglhispe rabirke nfitl 1211514 hat
is to say thaose havi artigle size of less than 40 m, particularly

| ess than 20 (rzr)]% 3 Tlﬂslggﬁr%% S ed"FFT | PTRSEEST s C@r‘&%r %W%(%){uré:%f the
hydrated al urdaierawdigicay dedriiaypes wedrlatkebwal tmi ndlodenyskniASIs:d riat itheof

bet ween 30/ 70 gnd 70/ 39 1% hydr | pLym an lin
having a hydrated 35 al ﬁm@%ﬁggﬁﬁg %lgésu% afgi o%g%%bs:tyv&]png%’()/ %‘E%%d 234} 30
or pure dPum“REroPFe03eBIE1BeF erii efePOBAteds/TE Bi nEibtteTheg bifintatiney be

organi c or m natdle by means of a “water box”. After this preforming,

the binder (a vinyl or acrylic resin or melamine) is
deposited on the glass nonwoven. The web is then dfied at
about 140°C in order to remove the residual water and to
20 crosslink the binder. The manufacturing line terminates

in devices for winding and cutting to various widths.

Various publications, especially patent applications in
the name of Schuller, teach this technique.

25
The function of this mat is inter alia to limit the
penetration of the plasterboard composition during
manufacture of the boards. It 1is generally made
hydrophobic and therefore fulfils a role similar to the
30 peelable silicone sheet according to document

DE-A-2 008 714.

This mat may furthermore receive an additional
hydrophobic and/or water-repellent coating, using a
35 technique described for example in US-P-5 397 631 and
US-P-5 552 187. Thus, the mat according to the invention
may receive a coating of the following types: (i)

wax/asphalt emulsion; (ii) polysiloxane; (iii) dried
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.5 As organic binder, it is possible to use a binder of the vinyl type such
‘as an ethylene/vinyl acetate resin. As binder, nention may al so be nmade in
general of ethylene/vinyl acetate copolyners (plasticized or 10
.unpl asticized EVAs), ethylene/vinyl ver safate and vinyl acetate/vinyl
versatate copol ynmers, polyacrylics, vinyl acetate/acrylic copolyners,
styrene/ acrylic copol ynmers, ~vinyl acetate/vinyl versatate/acrylic
terpol yners antPt®¥efigBtehBingf 8 18 siq,niewpetidl hdepoly{visypbdshdleot 0
use a binder ofcifgerpl kaki aksildec h_as a sqdiumsilicate
or a potassi SEE ?iﬁ?cgt e?h{zr%)nﬁt% i3§? SJrEef ﬁ?eégtﬁ)gdugégén\’/i nzy -tyﬁf}éE "bi‘h%e?
i nsensitive to-}tEehetdthg Yewhiteh Rouved i rigemar ardddsdlve | ahaeenk| £soinn
the gl ass mat)piddémtsy epehl eRénagent 22 rHhaiwat erad&nel | e_“éi%%@f’é Hey, be
chosen frorythe grou\? consi sti%grﬁff fl uorocarbons "and silico m?s; !
According to PPreterded et Xre nehereeht i Bae ¥erulgngoeeihing
conposi tion comyibessuehf towmt8md of B586 0bf atAkN@izdl pfﬂdjlﬁté"hﬂ@@r(j/j:@lr@rint her
a mxture of a lum d cl ay_ havi .a_hydrated al um na/cl ay
mass ratio of e}?éwergﬁ%%fzgo %ﬁd%g‘& 3%?3/%@9 a%%'il?ﬁur%m%‘?&h&dﬁé‘%é&ral finTRa
and kaol i n hailRf atBg§ kydfaced aamiptalikaohéasunssd nathg afhdeiv@eni 88/ 70
and 70/ 30 or ptuph t H-AA; 4, | t:9. 10% o i,ayl, bi nder, for
exanple an et hyli%en&e/‘/g%?n?ﬁeggg%tag (:lgpozlga;{{n%argt (%/A ;g 5g?ror%riO.Jf1 t%éjﬁ“%‘rﬂ)f a
fl uorocarbdn ot’ a 149 éo%é%i‘%g,) hdlesswdilean ot - armtded wot ferablp less
Particul arly priefrer ned afe 2@91dMgis0MRASdl1ONS £Pr £, byt
m xture corrpos;&tofén&_b%osﬁ%g 98% OL al.ym ni um hﬁdrocgiﬁggl?g-%{ tggi'}g%‘g%lg
vinyl resin, for exanple ; CERgnt - § 0°99%5 ORI a CAPUPD c aPBAANEE aln
silicone oil. BOrGoatiany hetthed sumlorakitnigon o ke laveentdmn HEchRdimy. to the
invention, a coating conposition as defined above is applied to the
glass-fibre mat.
15 Coating composition

Mineral filler

This may be chosen from the group consisting of mineral
fillers which release water (structural water or water of
20 crystallization), such as hydrated alumina, calcium

carbonate, white kaolin, clays and mixtures thereof.

Advantageously, clays are used whose surface finish has
been modified by waterproofing, for example by means of

25 stearates or titanates.

It is preferred to use fine white fillers, that is to say
those having a particle size of 1less than 40 um,
particularly less than 20 um.
30
The preferred filler used is either a mixture of hydrated
alumina and clay having a hydrated alumina/clay mass
ratio of between 30/70 and 70/30, or a mixture of
hydrated alumina and kaolin having a hydrated
35 alumina/kaolin mass ratio of between 30/70 and 70/30 or
pure alumina.
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15 The glass-fibre mat is coated on a suitable line by carrying out the
operations of mxing a liquid slurry, depositing this slurry on the mat by
a-conventional coating nethod and drying at various tenperatures 20
according to the type of coating. This coating generally creates a

di ssymmetry in the mat, the treatnment being carried out on part of the

t hi ckness, generally up to 30 to 70% and in general about 50% of the

t hi ckness of tBigademt. 25 The coating granmage is preferably between 200
and 300 g/ nR. Again, various publications, especially patent 30
applications in the name of Schuller, teach this technique. It has been
found that a dd itgdeomagx ffplardanish oramdmetrradf. 250 g/ nm2) with a filler
(for exanple a white or 35 very slightly coloured filler), whatever its
nature, in_ conbination with an organic binder (for exanple in an anount
of 5%, naRes A% P LI gnif i tanPPysibacke vRE pobdsdey sdd thee
permeabil ity ofiryle tghas s asThirs ethyd erdsrita cRRIQGWERERi@f, preventing
any |local penetration of plaster, while at the sanme tinme ensuring, because
of the dissymmetry of the coated glass mat, that there is a honpbgeneous
bond between tAse @iaslermmat mendibhe meye alsob5 bhde st eimboayeherlocess for
manuf act uri ng gy ggkgqgﬂﬁa‘ac%%@yégét()éqﬁ%%fﬂ@%%ntiqgl% RiAglly. the
third subject of ‘the I'nvention is a continuods proces Oor “manuf-act uri ng
pl ast er bodP ds Wrndssdrqigad) Bohpti sienrdvikaelgiihghi iprtadpse - apdepdmatli on
of a plaster slddtated)y iyl NGetBHELYBET Qbpol1GAR t USHT aé%yib@s?o%g% jtion
wth water in _a mxer, 3:- de os&tlon of the slurry thus prepare n at

| east one coaff&FGIE A 1% PRRLURED S e P Y ERNOF 2GS GralCOPyESfed by

the shapi ng andryfle emetrEtry vdhytilhe wHigat atigeergfl ilche tehipolYymesisng aadd
second rei nf onhGiNG. TS . preferably a second coated glass mat; 20 -
where appropriate, shaping of the edges of the board obtained previously

by noul did§ the fresh plaster on
As mineral binder, it is possible to use a binder of the

alkali metal silicate type, such as a sodium silicate or

a potassium silicate.
20 It is preferred to use a vinyl-type binder insensitive to
re-wetting (which would in general result in wrinkles in

the glass mat) .

Water-repellent agent

25

The water-repellent agent may be chosen from the group
consisting of fluorocarbons and silicone oils.

According to a preferred embodiment of the invention, the
30 coating composition comprises:

- from 85 to 95% of a mineral filler which is either a
mixture of hydrated alumina and clay having a hydrated
alumina/clay mass ratio of between 30/70 and 70/30, or
a mixture of hydrated alumina and kaolin having a

35 hydrated alumina/kaolin mass ratio of between 30/70
and 70/30 or pure hydrated alumina;

- from 1 to 10% of a wvinyl binder, for example an
ethylene/vinyl acetate copolymer (EVA);
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.profiled bands, this shaping consisting especially in feathering the edges
“of the board; - hydraulic setting of the hydratable cal ciumsul phate 25 on
a manufacturing line while the ribbon of _hydratable calcium sul phate board
.runs along a conveyor belt; cutting of the ribbon at the end of the line
into predeternmined lengths; and - drying of the boards obtained. 30 The
invention applies_particularly well to plasterboards whose core ;
conposi tion and theTrafRufadCurk® oPfwdi dhliRercad Rt | 88d i ihigone oil;
af orenent i oned Euasmgbean Patent Application No. EP-A-O 470 914. 35
Preferred pl aster osjitio - 10 . The invention applies particularly

P wgggp o M her %%%%% ?

well to pl asterboar o8¢ core i tion is the fol | ow ng: - fromb55
to 92% of hydrated cal ci um sul phate; - fromO0.1 to 5% of m neral and/or

refractory sfi bgesy - sr74 0 %,0f ineral ditive: - from1l to 5%
of unexpanded ver n%%@[?rtey %gfé?rééoor#g t%grgfg&ggfcﬁgpdjr%]ttejud%ﬁ u%?‘u%a.‘reé
According to Yréfbitinp enobitiere efmpered mv@ntion, the 10 nature and

the anmount of theggnmnersds @ﬂigim&&nmﬁﬁthat t he pl asterboard
conmposition contajns at nost 2% crystalline silica and/or at nost 1%

cel lular crystal i 3719%cd Hal i3 sdhPha#apks yifAd et | ess than 5
mcrons in size. Bucha Comos ti niderbss dhes 1b povad age of having a
crystalling silica, especially cellular crystalline silica, content in
accordance with the recommendations of the International Agency for

Resear ch on Cdiaring metiiash decodxdimg dmervedinwentechice the use of
cellular crystalline silica as nuch as 20 possible as this conpound is
presuned to have a paxi num toxicity. The mineral and/or refractory fibres
are preferabl Y4 ng i FPesthFhelneRt Hensher t CO3LHAI6 ARTDASAvEPRGE)S Or

el se 25 | ong (dd¥ ireRABBuanN AVRFiFgR)d Ao ofhd MY 1RIJER0E 8l & |@ngt hs.
Preferably, glass fibres having a single length of 13 mrm 5 nmare used.

In particular, fibres comng froman E-type glass are
The glass-fibre mat is coated on a suitable 1line by

carrying out the operations of mixing a liquid slurry,
depositing this slurry on the mat by a conventional
coating method and drying at various temperatures
20 according to the type of coating. This coating generally
Creates a dissymmetry in the mat, the treatment being
carried out on part of the thickness, generally up to 30
to 70%, and in general about 50%, of the thickness of the

mat.
25
The coating grammage is preferably between 200 and
300 g/m?.
Again, various publications, egpecially patent
30 applications in the name of Schuller, teach this
technique.

It has been found that a coating (for example in an
amount of 250 g/m?) with a filler (for example a white or
35 very slightly coloured filler), whatever its nature, in
combination with an organic binder (for example in an
amount of 5%), makes it possible to significantly reduce
the porosity and the permeability of the glass mat. This
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.30 used, these possibly being in two forns, one being in a formcalled

“"roving" conprising glass strands supplied on reels and cut before they
are introduced into the usual «circuit for mxing the hydratabl e cal ci um
-sul phate with water, or else in the form9%f precut strands which are 35
‘nmetered before m xing the hydratable cal ciumsul phate with water. - 11
Preferably, fibres having a length of about 13 mm ( 5 mm and a di aneter

of about 13 mhesorshd &ﬂ&e@;@ncéS@(ﬂ prefie tasse 1&éﬁ§t b%eefraftfit%ﬁg' ass
, allow ng e

fibres is to i -t enper a mechani cal strengt

cohesi on of tﬁ¥p%%%§ %gf E ﬁ& a1, SPRUTE Mér aPegRWREi 0d
nuner ous clayghﬁaﬁlﬁeymeedrYTmé thznhaﬂﬁdug&hgﬁfmmﬂedtbatctnyﬁeaﬁg,aon

t he one hand, h the wat er that th contain (\water
_of constltutlo%hll%\%frf(?g?‘l%16 %egkg%g ﬁéggto § A Ak e 2 Betenca®® Qid
600C and, dn Fh@ @ﬂﬁéﬁeﬁéﬁérdthe fact that they conpensate for the
shrlnkage of the plaster in 15 a fire because of their ability to
-exfoliate. Preferably, the nature and the anmount of mineral additive are
chosen so t habYPRESH £8fe MABHRSLUE K dodasfi srboardgmaecosdtrystal Ehre
silica and/orlaVeﬁnibnl%)celIular 20 crystalline silica. It is therefore
advant ageous to use a mneral additive conprising at nost 7.5% of cellular
crystalline silica. 25 As mineral additive, it is possible to use a m neral
addi tive @bﬁpFﬂBﬁhéY@SS@hﬁlakhﬂnﬂ(ﬂﬁﬂhﬂﬁdﬁat&ﬁiaJthéh61n@@@Uﬂén0fls
crystalline s i e about 15% ht of t he
ni ner al addltFégg§gggu§ﬂ ﬁ%%ﬁ%éégn Hg§%I gﬁ%%'éﬁﬁﬁﬂrjjghpapiéﬁg &F?%rﬁﬁe

cl ayey naterlﬁﬁsegélaﬁéydp§wﬁréﬁbn€ Fhet Rel havieaedtpbast er substrate. For

example, it is ppsepbketwnuee e rﬁlraesrc?ér addi iV &y, QQiEPIﬂré'QHe 9% gl;axey

mat eri al , kaollnc h}% F gr ﬁ as m ner al enent,

In particular, a®38°hihBFAFeagdbit 9ecP§p8§eﬁlﬂﬁlﬂhtha§a ®E $B] # oW HQL
conmposi titn (in @epcemtagnsoﬁythe|ghhrmythhﬂespEGpaf@dtbﬁ at ot ahswebght of
m ner al additiveééategS%l k%&h!n’o%7ﬁ%% unco legidgog tﬁféBQaE 12

followed by the shaping and the covering of the upper

face of the slurry using a second reinforcing
material, preferably a second coated glass mat;

20 - where appropriate, shaping of the edges of the board
obtained previously by moulding the fresh plaster on
profiled bands, this shaping consisting especially in
feathering the edges of the board;

- hydraulic setting of the hydratable calcium sulphate

25 on a manufacturing line while the ribbon of hydratable
calcium sulphate board runs along a conveyor belt;

- cutting of the ribbon at the end of the line into
predetermined lengths; and
- drying of the boards obtained.

30
The invention applies particularly well to plasterboards
whose core composition and the manufacture of which are
described in the aforementioned European Patent
Application No. EP-A-0 470 914.

35

Preferred plaster composition
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- 10%of illite; - 15%of quartz; and - 50%of dolomte. 5 The calcined
-cheni cal conposition of this additive is the followng (in % - SIQ2 : 43
- -T102 : 1.1 - A1203 : 15 10 - Fe2B : 1.6 - K201l.2 - CaO23 - MO

14. 15 Its particle size is expressed by d9%3 msieve retention of l|ess
than 15% Its loss on ignition at 900C is 26.5% 20 The preferred plaster
conposi tion according to the invention conprises unexpanded verm culite,
which is an afhei Ahuention- epgiesisupaitiictdte liyn weid fos pDistdakesrduhi ch

d at t a r , it possible to
g)c()gggnsgt eaf orem?ﬁéé é?% gBﬁéﬁ%%QE% Zgg @gster i?—‘g)rrtl%m nore, the unexpanded
vermicul i te i nprofeem 551et<t> h%?ﬂm?frl@xqimMecaﬁcim whshmre Preferably, a
m croni zed unexpapgded yel M&ULLtSri g NSELh aﬂcﬁFPzISS i ff)aﬁé’yré}g t%npeg\hl ch all

the artlcles are_less 30 than 1_ mMmin size age’ of
maki I?\g it ‘possi bFERo? "E‘Ple25/ r®f ctul Piee¥dl prddiiies; distri but ed wthin

i sordors. | 36 Lyds ated. al U pa (A La e e A et erably  used
di sorders. 35 Hydrate um trj hydroxi de

with a fine partl’é s%% ?]n'gtil‘gﬁ néa‘ﬁ%%‘? BBt 10 nicrons) It has the
effect of giving rise to an endotherm c reaction corrp: enentary to that ?f

gypsum 17603 Vi er sp Vi ng vva er
of crystalli zg%: O%P%an{’]etlh ?Pg,% % % (t)ﬁ#em%gt[ b@?%glrpgﬁ’%

bet ween 200 arRRtWoDCdypBarrBOBnSi mfngh@boumeza% afddaetiare raedeeacﬂahé@m at

about 1400). 5m§h€h@ﬁetﬁér9@aBE@§E@5r90@Bﬁﬁb&&ggoﬁcggkghqgs lM%st 21
i nvention may furtta:g Ssp035| bl |nc u eup t especi a Iy roml to

4% of boric acid D ericdnd d@j%‘t’)tuslril CFQ)]sjéslqlf CXRREH1 bine
constitution abolvixca, that is to say hav1ng crystals of less than 5

microns in size. Such a composition then has the
15 advantage of having a crystalline silica, especially
cellular crystalline silica, content in accordance with
the recommendations of the International Agency for
Regearch on Cancer, in which it is recommended to reduce
the wuse of cellular crystalline silica as much as
20 possible as this compound is presumed to have a maximum

toxicity.

The mineral and/or refractory fibres are preferably glass
fibres. They may be short (3 to 6 mm on average) or else
25 long (10 to 24 mm on average) or of intermediate lengths.
Preferably, glass fibres having a single length of 13 mm

+ 5 mm are used.

In particular, fibres coming from an E-type glass are

30 used, these possibly being in two forms, one being in a
form called “roving” comprising glass strands supplied on
reels and cut before they are introduced into the usual
circuit for mixing the hydratable calcium sulphate with
water, or else in the form of precut strands which are

35 metered before mixing the hydratable calcium sulphate
with water.
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.10 100C, thereby contributing to the fire resistance of the plasterboard.
“Mor eover, boric acid nodifies the crystalline structure of the hydrated
cal cium sul phate in a nmanner favourable as regards shrinkage on ignition.
15 The conposition according to the inventlifon may be prepared by mi xing,
‘per 100 parts by weight of conposition: - from55 to 92 parts by wei ght of
hydr at abl e cal ci um sul phate; 20 - fromO0.1 to 5 parts by wei ght of m neral
and/ or refrackPoefefalbles;, Efilbres Shdwid partbedythei ght fHowe M 1er ahm

additive; - fr 5 r{s ight of . unexpgnded vermculjte; and 25
- from3 to 15?%a$lt[§®byal\a§i%hiﬂ?%¥1gﬁ§/%r gffeabgpgmﬁga.mlﬁ%:é)"ﬁr e@%rér ) are
conposi tion ace®@ding to the invention has the followi ng advantages: - the
conposition can be easily fornmulated in the form 30 of a fluid slurry
which is then converted, advantageously continuously, into a plasterboard
in convent’i onate pPEAEGBLided FHBLtiRDs afy phaofahamaf Aebues; 1s ito pramddes
effective firenpsoteaiporacifels heantdsiaacor depgnbent he Anysmh?n, faying
a thickness of 35 aroun 11?2).5 and.a density of "around 0.88_g7cn8B,
guarant ee fir e PREFE At HiF ‘F%Jeﬁ‘eq RIPEEHoi};Pe WAGa MRS of their
good di mensi onal stability, the boards according to the invention after
the fire 1760 - .6 j.anvi 2003 - 13/35 - 14 .resistance test intain a
good overal | 2%§eénrlglr?lg%ﬂ Wg{i?i(l)gf‘vghy TR M c kit AY S ariP e x ki Psﬁ‘gzha?ﬁ%al
integrity 10t hiasdbahzadeur af§okdpdr tantc¥ays apel i oat itdns oerquihaindg aclvery
hi gh tevel of fdée ondd hRct A eSHEN RS AldedlUila Ty Qi A of,ANd. For

snoke venti ng, j'%n which there 1s_a requl renent mto sea gai nst

hot gases undétt hFERSprERELPR) ; whamethagupts dreates reacki drereYdture est s
on pl ast er boarlsstweor 0009 ahd tdw IVeRd ) 0Bnakde’ &bdhe A0ngRQd: raerc{hese
boards are ex the action of _.a radiatin ource .and/or a specific
bur ner under g'g'zafe'?ntlé}ge%oﬁ%?‘??%%%t?fS?rzggﬁi ﬁhf:ggf(?ggaﬁgblt PSR iy the
gases rel ased ahdrofeqrapgai nthaehe alvidnbystticomxfidl ke been found t hat
there is no

Preferably, the nature and the amount of mineral additive
are chosen so that the plaster composition contains at
most 2% crystalline silica and/or at most 1% cellular

20 crystalline silica.

It is therefore advantageous to use a mineral additive

comprising at most 7.5% of cellular crystalline silica.

25 As mineral additive, it is possible to use a mineral
additive comprising essentially a clayey material, the
amount of crystalline silica of which is at most equal to
about 15% by weight of the mineral additive, and an inert
mineral supplement compatible with the clayey wmaterial

30 and dispersible in the hardened plaster substrate.

For example, it is possible to use a mineral additive
comprising, as clayey material, kaolin, illite or quartz
and, as mineral supplement, dolomite. 1In particular, a

35 mineral additive is wused which has the following
composition (in percentages by weight with respect to the
total weight of mineral additive) :

- 25% of kaolin;
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15 i'gnition and deterioration of these boards is nerely superficial; after
“this test, the plasterboards according to the invention are therefore

still capable of stopping the spread of a fire; - because of its |lightness
and its ability to be worked 20 (cut, nal%ed, screwed, stapled,
screwed/ bonded, etc.), it is very easy to install; advantageously, it has

feathered edges with which it is possible to produce reliable joints

bet ween t he boar d93usifng lpliast;er board joi nting conmpounds, for exanple of
the type of thosg5%50%5§$a&%5_pg sterboards faced w th paperboard, and
preferably fire-résistant joifting conpounds; in addition, there are

vari ous possi bl e 5®&yofoflofliomislei.-ng of f the construction el enents produced
wi th boards according to the invention, especially with paint, 30
wal | paper, etc.; - it has the application characteristics required in the
construction g galeidwdashemicadalcospiopifasn, ofi ghisi pgddt 1zer dsgtthe

moi sture resi ganewialkd (¢ @neep in the presence of npisture or under its
-own wei ght when 3% it ii nounted as a ceiling; and - finally, given that
it can be manufaltdred & ing a sinple process well known in the

pl asterboard fielfdo,andlthat, in addition, the raw materials of which it -
15 is conposed ane qujtf%inexpensive, the plasterboard according to the
i nvention has the é%%ahtage of having a noderate manufacturing cost. 5
Good perf @ manceFiegOachileveed with the following conposition: - 70 to 80%
of a hydratabl.e gghciuin sul phate sem - hydrate; - 1% of glass fibres; 10 -
10 to 15% of the clay described above, consisting of 25% kaolin, 10%
illite, 1596qﬁar??oaﬁd2§0@6dolonite; - 2 to 4% of unexpanded m croni zed
vermculite; -- 8gbo:10%.of hydrated alumna; and - 0 to 2% boric acid. 15
O course, provided that the proportions assigned to each of the essential
constituents are respected, it is possible to introduce, into the
conposi ti dh adter gemgirde size is expressed by a 63 um sieve retention

of less than 15%.
Its loss on ignition at 900°C is 26.5%.

20 The preferred plaster composition according to the
invention comprises unexpanded vermiculite, which is an
aluminium-iron-magnesium silicate in the form of flakes
which expand at a temperature above 200°C, thereby making
it possible to compensate for the shrinkage of the

25 plaster. Furthermore, the unexpanded vermiculite improves

the thermal resistance of the plaster.

Preferably, a micronized unexpanded vermiculite is used,
that is to say one in which all the particles are less
30 than 1 mm in size. This has the advantage of making it
possible for the vermiculite to be better distributed
within the plaster and of avoiding an abrupt expansion

causing structural disorders.

35 Hydrated alumina (aluminium trihydroxide) is preferably
used with a fine particle size (median diameter of about
10 microns). It has the effect of giving rise to an

endothermic reaction complementary to that of gypsum,
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‘theinvention, by way of secondary ingredients, additives 20 nornally used
-to facilitate the processing of the other <constituents or for inparting
addi tional particular properties on the conposition. By way of exanpl es of
such additives, nention may be nade of "thinners, foaning agents, setting
‘accel erators and wat er -repel | ent agents. 25 Aeraulic duct The invention
nmekes it possible to obtain inproved aeraulic ducts, nanely snoke-venting
ducts (for a faspecd@lilyt dnnahavénghe eﬁéwahtqfaquyseﬁilﬂaatbondGOM$e@&or

fire external dro difigrel-BIENt e T»bgté@t?épﬁgawl%&samg' BOcwikh! 288 %1 e

si de exposed to the flre The Tire- wal ssificatron Is 1 n gener

hour in both &29EE (IYPEMITs ceydadming pReud éﬁoaoéu@ﬁtﬁédye&ﬁééaééef@ﬁw
faces precut apputhe awerkshop and assenbl ed, especially by stapling in a
.connecting_sleeve which is itself also prepare in the workshop. By way of
non- Iinitiﬁg exanpl e, 17603GB - 6j anvier 2003 - 15/35 - 16 nention may be

made of a singhe f goeddorel mMpldace) SoMEEs Vendn Ngadcoy@Md| atbon taect in
-a frame conprl structu de of st eel ctions.fromwhich the duct
is suspended. hetﬁﬁ erﬁ% cé%@gﬁ' ¢t on B6F %%% Ydu&PC%uSSrt?%nq; qébo X
400 mMm its I@@@@Wl@édng:&mmnamleQ ﬂév Oéxanphs:kﬂﬂﬂdnﬂasThhlbo@yodhcthe

duct portion b%v%ngg%% Oﬁb%ésnnlﬁg' 1= ﬁﬁess a%%g&&h%%tﬁ% hgbove

i nvention, 10|ne %@& as a single t portions are
connect ed 1By d1086\fes tReFERyT comé mibartd ndc&er dheg figet Wesietipngenpifofhet he

boar ds Pelng @ﬂ@@mbr@@dﬁu?Igggc&@%ggﬁer pBayicng ach@ngtﬁﬁaﬁfzgg ”Whﬁﬁf aR
internal cross_se 0 X tin round .t he r{ions of the
duct. If necégggﬁ 13&“6I5§F@Ftﬁﬁ? gnnb§dhygr 3 EERF@C?BR?géFe in
Exanpl es The BoMammemgf@W@mnbedeame gegamdpushkynkygwapnoﬂgnﬁtﬁustrat|on
and are in no way limting in character. 20 The hydrated al um na used in

the exanples is alumna ¢trihydrate AI(CH)3 the characteristics of the
dry hydrdfe FRwhicPasd o olaeserdiiid t difessth®2ognvention may be

prepared by mixing, per 100 parts by weight of

compogition:

- from 55 to 92 parts by weight of hydratable calcium
sulphate;

20 - from 0.1 to 5 parts by weight of mineral and/or

refractory fibres;

- from 3 to 25 parts by weight of a mineral additive;

- from 1 to 5 parts by weight of unexpanded vermiculite;

and

25 - from 3 to 15 parts by weight of hydrated alumina.

The preferred composition according to the invention has
the following advantages:
- the composition can be easgily formulated in the form
30 of a fluid slurry which is then converted,
advantageously continuously, into a plasterboard in
conventional plants used for this type of manufacture;
- it provides effective fire protection; thus boards
according to the invention, having a thickness of
35 around 12.5 mm and a density of around 0.88 g/cm?,
guarantee fire resistance for longer than 2 hours;
- by wvirtue of their good dimensional stability, the
boards according to the invention after the fire
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25 noisture content: 0.2% bulk density: 0.8 g/cnB; particle size: d50 =
10 m 45 am screen oversize: less than 1% Al2C3 wei ght content: 65% 30
H2O wei ght content: 35% Wth regard to the fire performance of the _

pl asterboards, a distinction is nmade bet iéen: 35 a) the reaction to fire,
which involves the behaviour of the materials subjected to a |ocalized
fire. In the case of a plasterboard, the facing is the predomn nant
.element for the ¥¢a5%F3icatitePt 1m80BERIn 6} agpcst 2068alllGi@seardriceb)

the fire resistanggshav chapel ad t ot dex aviour é’ih'ﬁﬂ? ViRL P9 fd_to
a fully developed, fire ( ost}Ee flﬁi%over si%gé;ti OI%J.. Thellcore an‘ghﬁe %am ng
of the 5 plasterbdardEtont ri bGtést o tbr?é'l%’éﬁl%ﬁfr mant@ of ifpertastk. Ther
contribution by theolocdtidsnd o AdipuifdinRy LeSkekgnceiparf pepBiNCE, pf f!frf%re

-pl b dis limt . by the nelting or, destruction of the glass
ot .St erl'hiogrsap:olsi eérr%%efe%%%y‘t HRUGR 8F nd LTt JErh§ dicreManF i@t oFose t ¥ he

fire and to the fwswdlg senthegbacin ofvhithe mg@ei, 5%i£hr@fqgggéngﬁs§1?sn1§eﬁrthe
European Patent gl eais o Moot S Saidhd IS ke neos ¢ on
was prepared: 20 theeyrepddasabl ef cal@diaim selphdon -tobtfdireed testst heon
| ndustrial baki ngxlsassdiyg | e pmsiyn 6Lk 1140001 35S TLET &5ar ) 0%
of hydrated alumina;. 9% of quartz; and ™25 - 4% of talc. i'ng this
conposi ti oﬁ, pl ast & bodF iR IR DRI A% IFXRIRE] d19 dlin@dtcimgst a
ol S5S rek S e priouces) B lpkele e g {haipr oo
\émcwl ?c?l acszinpngzgq%\rﬁer}?hec?%ﬁtfl?%t ﬁ?r’éshaﬁ oPgAHEESd 0at ISRPRP IS arffage
bei ng 140 g/ n2; igniting the gases released and of propagating the
combustion, it has been found that there is no
15 ignition and deterioration of these boards is merely
superficial; after this test, the plasterboards
according to the invention are therefore still capable
of stopping the spread of a fire;
- because of its lightness and its ability to be worked
20 (cut, nailed, screwed, stapled, screwed/bonded, etc.),
it is very easy to install; advantageously, it has
feathered edges with which it is possible to produce
reliable joints between the boards using plasterboard
jointing compounds, for example of the type of those
25 used for plasterboards faced with paperboard, and
preferably fire-resistant jointing compounds; in
addition, there are various possible ways of finishing
off the construction elements produced with boards
according to the invention, especially with paint,
30 wallpaper, etc.;

- it has the application characteristics required in the
construction field: such as flexural stiffness, high
impact strength, moisture resistance and no creep in
the presence of moisture or under its own weight when

35 it is mounted as a ceiling; and

- finally, given that it can be manufactured using a

simple process well known in the plasterboard field

and that, in addition, the raw materials of which it
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- board B (according to the prior art): 0.85 mmthick 35 uncoated glass
mat, with a total grammage of 110 g/nR; - board C (according to the
invention): 0.95 mmthick glass mat coated with a coating conposition
conprising hydrated al umi na (about 94.5%> an acrylic resin 17603GB - 6
janvier 2003 - 17/35 A - 18 (about 5% and a fluorocarbon (about 0.3%,
the conposition being applied in an amount of 250 g/n2. Exanple 2 5
Certain propertiessofcobpardsl fate Guitee imeasusresi vdhe theespl 4st eftbed red

are given in the i : ERT SABC (i.nventi Porosity
to air (1/nR.s) 55%)%%%%42%% %%Ptl'rrlg%bl : | % %Ag tEe p%ljg:%tae%’agsrftuar Y ?’ﬁ@é‘?%k
700< 300 Tensile 3tPeigEate Spagpnisct ng 73ee50650 SN (N 50 mm) > 350330500
Loss on ignition at 650C (9% 502131 Gross calorific \éal ue (GCV) : pﬁ/gl ;,lnlt
mass (MJ/kg) 1242 per unit area (MJ/n2)1.70.50.65 Behaviour at veryMelts
atMelts at oft%‘ﬁ%gat BRI fPAERSST at a?eYW@bOCWl@@umtb_@ t @l powdeg  at
1 000C 10 The ecompesitsdmndards require, for a classification called
“Euroclassification", that the GCV per_ kil ogramor  the GCV per square
nmeter be |ess fhaﬂ or-%ql&r 182 M%ﬂdtraﬁégﬁﬁe sédRitMat SBHPYR ER artP @ has
both a GCV per 1ydadtogram and a GCV per square neter |ess than or equal
to 2 M. Exanple g 2¢ &aggg Pi%félse conposition prepared in Exanple 1,
board D !

10 - 10 to 15% of the clay described above, consisting of
25% kaolin, 10% illite, 15% quartz and 50% dolomite;
- 2 to 4% of unexpanded micronized vermiculite;
- 6 to 10% of hydrated alumina; and
- 0 to 2% boric acid.
15
Of course, provided that the proportions assigned to each
of the essential constituents are regpected, it 1is
possible to introduce, into the composition according to
the invention, by way of secondary ingredients, additives
20 normally used to facilitate the processing of the other
constituents or for imparting additional particular
properties on the composition. By way of examples of such
additives, mention may be made of thinners, foaming
agents, setting accelerators and water-repellent agents.
25

Aeraulic duct

The invention makes it possible to obtain improved
aeraulic ductsg, namely smoke-venting ducts (for a fire
30 internal to the element) and ventilation ducts (for a
fire external to the element). The mat forming the facing
will be that side exposed to the fire. The fire-wall

classification is in general one hour in both cases.

35 This sygtem is based on a duct body made as four faces
precut |in the workshop and assembled, especially by
stapling in a connecting sleeve which is itself also

prepared in the workshop. By way of non-limiting example,
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,according to the prior art and boards E to K according to 17603GB -

“6] anvi er 2003 - 18/ 35 - 19 the invention were prepared, the
characteristics of these boards being given in the fol | ow ng tabl e: BOARDS
DEFGHI JK Coating:- - alunina (% 95959592. 947 894.794.8 - EVA resin

(99 5555555 fluorocarbon (%-0.10.20.30.2 - water * (9% 90909090909060 to 80
Tot al grammgeeg&g n2) 103. 9256. 9311. 5311. 0366. 0370363338 Faci ng t hi ckness
(nmm 0. 7950. 90 gy OMBY 0. k&70mede. 3 Sa*:sifigleifadde Yoak wader fiard)he

m xture of soldy@hkaat | gy 1y LePHQRals Qf- p%llent agent) and
wat er. Exanple 4%@?&1@ prop ert ?%lgqo?i bch)lgr n\E\)%t Fn\%ergm ?‘gd The

resul ts obtai MEFUtRIES Vs ok hatesl | §ﬁFﬁgOﬂ§blf€£‘OWn5Mmi1803tG(1e) ducﬁ jianvi cr

2003 - 19/ 35 QudNe@ded.of M QAN - drd¥s Necfibn-Wi- 4!l gude U

uoi U uo 5 portions is 600 x 400 mm, its length being wvariable, for

example 1000 mm. The body of the duct portion is produced
from 25 mm thick boards according to the invention,
joined together as a single thickness. The portions are
connected by sleeves made of the board according to the

10 invention, the boards being precut and joined together,
having a length of 200 mm and an internal cross section
of 650 x 450 mm, fitting around the portions of the duct.
If necessary, a plaster may be used to make a perfect
seal.

15

Examples

The following examples are given purely by way of
illustration and are in no way limiting in character.
20
The hydrated alumina used in the examples is alumina
trihydrate Al (OH);, the characteristics of the dry
hydrate of which are as follows:
whitenesgssg: 92%
25 moisture content: 0.2%;
bulk density: 0.8 g/cm’®;
particle size: dso = 10 um;
45 pm screen oversize: less than 1%;
Al,0; weight content: 65%;
30 H,O weight content: 35%.

With regard to the fire performance of the plasterboards,
a distinction is made between:

35 a) the reaction to fire, which involves the behaviour of
the materials subjected to a localized fire. In the
case of a plasterboard, the facing is the predominant

~element for the classification;
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b) the fire resistance, which relates to the behaviour of
the work exposed to a fully developed fire (post-
flashover situation). The core and the facing of the
plasterboards contribute to the performance of the
work. The contribution by the facings to the fire
registance performance of the plasterboard is limited
by the melting or destruction of the glass-fibre mat.
This applies both to the external facing directly
exposed to the fire and to the facing at the back of
the board, which contributes to the hot mechanical
strength.

Example 1

According to the aforementioned European Patent
Application No. EP-A-0 470 914, the following composition

was prepared:

- 76% hydratable calcium sulphate (obtained from the
industrial baking of desulphurized gypsum (FGD)) ;

- 1% of glass fibres;

- 10% of hydrated alumina;

- 9% of quartz; and

- % of talc.

Using this composition, plasterboards were obtained with

the following facings:

- board A (according to the prior art): 0.5 mm thick
glass mat reinforced with a glass mesh having 3/1 mesh
cells coated with an organic (vinyl or acrylic)
composition, the total (mat + mesh + organic coating)
grammage being 140 g/m?;

- board B (according to the prior art): 0.85 mm thick
uncoated glass mat, with a total grammage of 110 g/m?;

- board C (according to the invention): 0.95 mm thick
glass mat coated with a coating composition comprising

hydrated alumina (about 94.5%), an acrylic resin

17603GB - 6 janvier 2003 - 17/35
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(about 5%) and a fluorocarbon (about 0.3%), the

composition being applied in an amount of 250 g/m?.

Example 2

5
Certain properties of boards A to C were measured. The
results obtained are given in the following table:
BOARDS
PROPERTIES A B c

(invention)

Poroslty to air 550 1 600 200

(1/m*.8)

Permeability to the < 1 200 < 700 < 300

plaster slurry (g)

Tensile strength:

SL (N/50 mm) > 730 550 650

SN (N/50 mm) > 350 330 500

Loss on ignition at

650°C (%) >0 21 31

Gross calorific value

(GCV)

per unit mass (MJ/kg) 12 4 2

per unit area (MJ/m?) 1.7 0.5 0.65

Behaviour at very Melts at Melts at Softens at

high temperature 700°C 800°C 900°C,
crumbles to
a powder at

1 000°eC
10 The current standards require, for a classification

called “Euroclassification”, that the GCV per kilogram or

the GCV per square meter be less than or equal to 2 MJ.
It may be seen that only board C has both a GCV per

15 kilogram and a GCV per square meter less than or equal to
2 MJ.

Example 3

20 Based on the composition prepared in Example 1, board D

according to the prior art and boards E to K according to

17603GB - 6 janvier 2003 - 18/35
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therefore be seen that the protection pro#fded by the coating raises the
‘tenperature at which the glass- fibre mat nelts and delays its destruction.
Thus (cf. boards G and K, for exanple), a coating based on 5 hydrated

al umi na al | owsthéelmognteivmgranfe ttheemss, nete dioadestdet iayeid e 1+ HRORC.
During these fit.e- i St - t. a rk, . delami;nati on of the glass
mat coated w t%\éﬁﬁi%ﬁ a\%egfﬁlﬁlaod\}}aes ulsd""o]bn vk &eafter 50 m nutes,

whi ch corresponds to a standardi zed tenperature of 920C of the oven.
Mor eover, incorporating the water-repellent agegbﬁasg 15 the effect o

increasing the—water-drop absorption tines (see ards H_| and J).
Exanpl e 5 20|Based on the cofpdsit|i oF pfepared ien Exanplle 1, |boards Ik to Q

wer e prepar egcoa;ﬂ%ggnar actertsticyof—whch—are
. - alumina (%) 95 95 95 | 94.9|94.8{94.7| 94.8
- EVA resin (%) 5 5 S 5 5 5 5
- fluorocarbon (%) 9_0 90 90 09'01 09'02 09'03 68'30
- water * (%)
80
TOtal(gg/;?;“mage 103.9(256.9(311.5[311.0(366.0| 370 | 363 | 3238

Facing thickness
(rm)

0.79510.90 [ 0.94 | 0.94 | 0.87 | 0.87]0.92| 0.94

5 *: This is the % of water in the mixture of solid matter

(alumina/resin/optional water-repellent agent) and water.

Example 4

10 Certain properties of boards D to K were measured. The

results obtained are given in the following table:

15

17603GB - 6 janvier 2003 - 19/35
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It may therefore be seen that the protection provided by
the coating raises the temperature at which the glass-
fibre mat melts and delays its destruction. Thus (cf.
boards G and K, for example), a coating based on

5 hydrated alumina allows the softening of the glass mat
to be delayed until 900°C.

During thege fire-resistance tests on a work,
delamination of the glass mat coated with hydrated
10 alumina was thus observed after 50 minutes, which
corresponds to a standardized temperature of 920°C of

the oven.

Moreover, incorporating the water-repellent agent has
15 the effect of increasing the water-drop absorption times
(see boards H, I and J).

Example 5
20 Based on the composition prepared in Example 1, boards L

to Q were prepared, the characteristics of which are

given in the following table:

BOARDS

L M N o] P Q
Coating:
- alumina (%) 95 94 .5 94 47.5 47.5
- limestone (%) 47
~ clay (%) 94.5 47
- EVA (%) 5 5 5 5 5 5
- silicone (%) 0.5 1.0 0.5 0.5 0.5
- water* (%) 90 S0 S0 90 90 90
Total grammage (g/m?) | 350 | 350 | 350 | 350 | 350 | 350

25 *: This is the % of water in the mixture of solid matter
(alumina/resin/optional water-repellent agent) and

water.
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Example 6

Certain properties of boards L to Q were measured. The

results obtained are given in the following table:
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,repellent agent increases the water-drop absorption tines (see boards Mto

~Q conpared With bpard L)|. b Exanple 7 Bdsed on the conpositijon prepared in
Exanpl e 1, hoands| R to |Wwere prgpared,| the characte;%gsti&s of which are
given in the follobw ag.tlable: 10 BOARDS [RSTUVW Coat iagd ¥ allum na
(A 47.547.5 |- | Thestdne ($494.5 -| kaol 14747949494 -Jchiay (% - EVA
(9% 555555 - |si lli cpne (%]|0. 50. 51. OfL. 00. 5. 5 Tot al gr ammmege o
(g/ n2) 35035(035(0500350350 Ekanple 8 Certdin properties ©of bbards Rto Wwere
measured. the H5r+resuts—pbtarreg—are—gtven—i-n—the—ftotH-owAg table:
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Again it may be seen that incorporating the water-
repellent agent increases the water-drop absorption
times (see boards M to Q compared with board L).

5 Example 7

Based on the composition prepared in Example 1, boards R
to W were prepared, the characteristics of which are
given in the following table:

10
BOARDS

R S T U A% W
Coating:
- alumina (%) 47.5 | 47.5
- limestone (%) 94.5
- kaolin 477 47 94 94 94
- clay (%)
- EVA (%) 5 5 5 5 5 5
- 8ilicone (%) 0.5 0.5 1.0 1.0 0.5 0.5
Total grammage (g/m?) 350 350 350 500 350 350

Example 8

Certain properties of boards R to W were measured. the

15 results obtained are given in the following table:
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. BOARDS XYZAABBCCDDEE Coating: - alumina (%947.5 - linestone (% 47.5 -
-clay(s) (999594.5 - clay (2) (99 94979089.54747 - EVA (99 5552.5 - sodi um
silicate (% 101055 - silicone (9% 0.51.00.50.50.50.5 Theoretical total
grammage (g/ n2) 350350350500350350350350 461): C ay rendered hydrophobic by
"a stearate 10 (2): day rendered hydrophobic by a titanate Exanple 10
Certain properties of boards X to EE were neasured. The 15 results
obt ai ned are gxeeplendSthe follow ng table: 176030B - 6j anvier 2003 - 26/ 35
WOOLNrnOcn WOC) OD riri (~MOHN ONOODDN 1 Lf)Lf)d (3) Q~MI1O1 NONN UCOr Il O N
UOON V~r I N(NHoH QCLI)Lf)M NQ@>1 Hr1Q0d NLQ(DrnH Mfldl CO HNf | di
NOH, -1 00ONc OBRsed| )daw NEE NNEYipoROEHo@0 qotdda@@d in Example 1, boards

X, Y, 42, AA, BB, CC, DD and EE were prepared, the

5 characteristics of which are given in the following

table:
BOARDS

X Y Z AA | BB CC | DD EE
Coating:
- alumina (%) 47.5
- limestone (%) 47.5
- clay™ (%) 95 |94.5
- clay® (%) 94 97 90 |89.5| 47 47
- EVA (%) 5 5 5 2.5
- sodium silicate (%) 10 10 5 5
- gilicone (%) 0.5 1.0 0.5 0.5 | 0.5/ 0.5
;igg{f\:g;c?g/:‘%tal 350 | 350 | 350 | 500 | 350 | 350 | 350 | 350

(1) : Clay rendered hydrophobic by a stearate
10 (2) : Clay rendered hydrophobic by a titanate

Example 10

Certain properties of boards X to EE were measured. The

15 results obtained are given in the following table:
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Example 11

The painting behaviour of 4 groups of two identical
boards joined together by a jointing compound, sold
under the name PREGYLYS 45 by the Applicant, was

meagured.

The boards of group 1 were plasterboards having the
composition given in Example 1, having a glass mat
coated with a PREGYLYS 45 coating composition.

The Dboards of group 2 were plasterboards having the
composition given in Example 1, having a glass mat

coated with alumina.

The boards of group 3 were plasterboards having the
composition given in Example 1, having an uncoated glass

mat.

The boards of group 4 were plasterboards of the prior
art, having a glass mat reinforced with a glass mesh and
without a mineral coating.

The colour of the boards and of the joints before
applying paint and after applying two coats of a white

satin acrylic paint was observed.

The results are given in the following table:
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‘ACr O-H- 29 Exanpl e 11 The pai nti ng behavi our of 4 groups of two

i dentical boards joined together by a jointing conpound, sold 5 under the
nane PREGYLYS 45 by the Applicant, was medsured. The boards of group 1
‘were plasterboards having the conposition given in Exanple 1, having a
glass mat 10 coated with a PREGYLYS 45 coating conposition. The boar ds of
group 2 were plasterboards _having the conposition given in Exanple 1,

having a glass mat coatgd with alumna. 1g, gpg Qggﬁgs of group wer e
pl ast er boar ds conposition given | havi ng_an

uncoat ed gl as mat. 20 The board; gf groap 4 Wer e phastertoards4of t hg
prior art, hagéf@r@ o] ayﬁhg@' rerT Liié) Jwth %1?_%50 frest E‘I’i‘ESre ut  a

1174

m ner al coatl ol @ t he bpar.ds ‘and of oi nt S 25 _
appl yi ng pai ng pﬁ;i'tmn lEyl ng twd"i\i &ts of ECWPEe sat|FRIQ¥FYI i c paint
e result<§%?

was observed. iven j9P foIIﬂM?@ 1 abte: W}?BOQGéeW

. . A 1 stains on stains on
6j anvi er 2003|- 29/35 \huegBiIrld grpup 1234 |=-8ins on srains
places
After The joint |The joint (The joint |[The joint
applying is not is not is visible |is
paint visible in |visible in |in slightly
perpendi- |perpendi- |perpendi- |visible in
cular cular cular perpendi -
light light light cular
The joint |[The joint light

is visible |is visible
in oblique |in oblique

light light

No No Difference

roughness |roughness [in rough- |Difference
difference |difference |ness in rough-
Joint Joint Joint nesg
gloss: gloss: gloss: Joint

12.9 Board |12.7 Board |14.4 gloss:
gloss: 7.7 |gloss: 6.5 |Board 12.4

gloss: 2.6 |Board
gloss: 4.3

It may be seen that the gloss goes from 2.6 in the case
of the control boards without a coating (boards of group
5 3) to 6.5 (boards of group 2).
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.Bef or eWhi t eUni f or mhi t eVhi t e appl yi ngcol our whi t ecol our col our
-;pai ntwi thcolourwith a fewMth a few slightstains onstains on hues inthe
matt he mat pl aces AfterThe joint The jointThe jointThe joint applyingis
notis notis visibleis paintvisible invi§iBFe'inininghtIy
" per pendi - per pendi - per pendi -vi si bl e i n cul arcul ar cul ar per pendi -
lightlightlightcular The jointThe jointlight is visibleis visible in
obli quein oblique lightlight NoNoDi ffer EB&EMBoughnessr oughnessin
rough-Di fference differencedifferencenessin rough- JointJoi ntJoi ntness

| oss: gl oss: gloss:Jaint 12.9 Bpardl12. 7 Boardl4. 4gl oss: gl oss: 7.7gl oss:
g.580a9d12.4g bss:§iﬁ%ﬁ§€%QP oss: P3VENgt @y bePidBhethhgsefle glasee goes
from2.6 in the ca&&mﬁﬁcﬁéﬁﬁiﬁﬂﬂimlt@@@rﬂﬁewé&hﬁuboaraoéhi?&&Hﬁ&&ﬂ&n@f
group 5 3% to 6.5i&po édstof roup .2). 17603GB, - G%anvier 003 - 30/35 -
31 CLAIMS1. Plasterboatd: RAVi A§ 455 a51%° pasEd Bof8cingh&CRtieiing in
that the said boar df sapgbousdefiibneSmat,| eadts ona dieinng SbdesdWohh s
.facing consisting ass-ftihre .this mat _bejng coated on .its

ext er nal face\Mtr1é¥E§h§4%g c%ﬁg%sigﬁéﬁh coé%ris?ﬂ%#lgga mTrEPR= 549 r
with the excepti on IMPIIE Y at abl e cal ci um sul phates; and an organi c or
m neral binder. 2. Pl astser bpai&h-RCCOEEl NGt O prqgg?in LE
characteri%ed in that .the m neral fiLIergfé c&gggh 15 ro%%?%gtgkgupOf
consi stind%of hydrat ed ¥ @haRtie calcium sulphates; and

- an organic or mineral binder.

2. Plasterboard according to the preceding claim,
characterized in that the mineral filler is chosen
15 from the group consisting of hydrated alumina,

calcium carbonate, white kaolin, clays and mixtures

thereof.
3. Plasterboard according to the preceding claim,
20 characterized in that the clay is rendered
hydrophobic.
4. Plasterboard according to Claim 2, characterized in

that the mineral filler is hydrated alumina.

25
5. Plasterboard according to Claim 2 or 3,
characterized in that the mineral filler is a
mixture of hydrated alumina and clay having a
hydrated alumina/clay mass ratio of between 30/70
30 and 70/30.

6. Plasterboard according to Claim 2, characterized in
that the mineral filler is a mixture of hydrated
alumina and kaolin having a hydrated alumina/kaolin

35 mass ratio of between 30/70 and 70/30.
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.cal cium carbonate, white kaolin, clays and m xtures thereof. 3.
-Plasterboard according to the preceding claim 20 characterized in that
the clay is rendered hydrophobic. 4. Plasterboard according to Caim 2,

characterized in

that the nmineral fillér3%s hydrated alumina. 25 5.

‘Pl asterboard according to daim2 or 3, characterized in that the m neral
filler is a mxture of hydrated alum na and clay having a hydrated
al umi na/ cl ay nbss rRtdstefbdrstdeac@O/ditg 3@ andriz)/ 3E  GhePl aaterrdabiarsgl

cccording to Cam A shar ccterlzed Lo It cble pietal (il Ssen io

m xture of hydrated _alum na and

havi ng a um na

35 mass ratio of betwddir 30Vm0 drPer0/ 30. 17603CGB - 6 j anei er 2003 - 31/35
- 32 7. Plasterboard according to one of the preceding clains,
characterized in thqt the organic binder is of the vinyl type. 5 8.

Pl ast er board atcor

FIRP R RIFF Dr RERTHIRT ai v Bhar aprecedaadi n almdm t he

organi ¢ binder is athawmidydwene/yidyl asatateneesbrgdEMA) .bShadd aster hgard
.according to one oft %jnslg to .6, 0 .characterjzed in that the mneral
ylene /i %3%

bi nder is of the
of the preceding

sodirum st &8 3 Bhs¥ oar d according to one
clainms, characterized in that the coating 15 conposition

furthermor e i ncl udes A ualers I #PSLLEDR; 908N . bl Pasheroard asgording

to the preceding claim characterize
20 chosen ®rom the

_ . wat er-repel agent is
Jrdins teorisiest i Hy Brat| tbrosdmisaad khindlest | igoné diles.

12. Pl asterboard aQQQﬁan@ﬂmldggg|@y%e_characterized in that its mat has
been coated with a coating 25 conposition prepared by diluting a m xture

conposed of:

90 to 98% of hydrated alumna; - 1 to 9% of a vinyl resin,

pref erably EVAO.andlast@rbdard Yeafcoadingor aear bor obfa $ihkei cpreceiding

15

20

25

30

35

11.

12.

13.

14.

claims, characterized in that the coating
composition furthermore includes a water-repellent

agent.

Plasterboard according to the preceding claim,
characterized in that the water-repellent agent is
chogsen from the group consisting of fluorocarbons

and gilicone oils.

Plasterboard according to Claim 1, characterized in
that its mat has been coated with a coating
composition prepared by diluting a mixture composed
of:

- 90 to 98% of hydrated alumina;

- 1 to 9% of a vinyl resin, preferably EVA; and

- 0.1 to 1% of a fluorocarbon or a gilicone oil.

Plagterboard according to one of the preceding
claims, characterized in that the coating
composition penetrates up to 30 to 70% of the
thickness of the glass mat.

Plasterboard according to one of the preceding
claims, characterized in that its coating has a

grammage of between 200 and 300 g/m.
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.30 I3. Pl asterboard according to one of the preceding clains,
sCharacterized in that the coating conposition penetrates up to 30 to 70%
Qf the thickness of the glass mat. 35 14, Pl asterboard according to one of
the preceding clains, characterized in"that its coat i ng has a grammge of
“bet ween 200 and 300 g/ nR2. 17603GB - 6 janvier 2003 - 32/35 - 33 15.

Pl ast er board according to one of the preceding clainms, having an inproved
fire resistance. 5 16. Plasterboard according to one of the preceding
claims, furthergmor eoihatdihch 1y AIRRRAFIGANHLT ondat & I epgl | %ﬂteccé%?i[ﬂéi'g on
at | east one side of. the t. 10 17. Plasterboard according to C al m76,
characterized in tHR1he RBYEAIHGEN < RFOvechde oo BB LB he  mat

projects therefrom the surface of the coating being snmooth and/or is such

that the surfac sor.pti.on asured using.the nodified bb test js 15
'l ess than 5.4%96?' prefet aeﬁti?a\rgjses KB g tCandFS qu ctg‘(;)?ablpéfed’fe‘ild}% ng

a bond with Portl and-doased foendmirmok® @Gaadswf i lar e hyatropdmidd Wsdd /or
.coating conpositio K sl ng: ., - ) al, filler, with.the tion
of hydratable cal &aut%ﬁgsul &t%sn? -Coé’lrﬁégga%ﬁ ci%rieﬁ%—’l%térgpeblsﬁ &r ;O%)é(lﬁl: €. a
wat er -repel | ent agéit- 25 19. d ass-fibre mat according to O aim 15, having
the characteristics of Cains 2 to 9 and 11 to 14. 20. Process for
manuf act uri ng pl ast erboard accordi ng, 30 to one of Cainms 1 to 17,
essential 1Y coﬁ?p‘ri splslr‘?ggteir LG | BRFRGISPEPstC - Drasiddrh i ofheragtmirdsiast
slurry by mxing the: whadatouhecansttiinieeni s efuchhecleonpasi tiisran bh ot er

ina mxer; 35 - d Sit] t slurry thus prepared o | east, one
coated gl ass-fi bre%%%t ,EBI(L)%%%eS gﬁ%ﬁ% Ie‘%r}{‘si ggleofs%r%{iascerm?g EBFI I t he
being smooth and/or is such that the surface

absorption measured using the modified Cobb test is

15 less than 2.4 g, preferably less than 0.5 g, and/or
is capable of forming a bond with Portland-based
cement.

18. Glass-fibre mat coated with a coating composition

20 comprising:

- a mineral filler, with the exception of

hydratable calcium sulphates;
- an organic or mineral binder; and

- a water-repellent agent.

25
19. Glass-fibre mat according to Claim 15, having the
characteristics of Claims 2 to 9 and 11 to 14.
20. Process for manufacturing a plasterboard according
30 to one of Claims 1 to 17, essentially comprising
the following steps:
- preparation of a plaster slurry by mixing the
various constituents of the composition with
water in a mixer;
35 - deposition of the slurry thus prepared on at

least one coated glass-fibre mat, on the
uncoated side of this mat, followed by the

shaping and the covering of the upper face of
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s . !
.shaping and the covering @& the upper face of 17603GB - 6 janvier 2003 -
«33/35 - 34 the slurry using a second reinforcing material, preferably a
second coated gl ass mat; - where appropriate, shaping of the edges of the
board obtai ned previously by noul ding the3fresh 5 plaster on profiled
*bands, this shaping consisting especially in feathering the edges of the
Poard; - hydraulic setting of the hydratable cal cium sulphate on a
manuf act uring |ine whitkethéurt9 wisimon of shydnat abkliefeakdngmmd et e,
board runs along a c t, < [ of . the ribban at the end of
the line into predet ﬁngy%%da@lg% hs's‘?cccg{%l% - cFreyc} ﬁ%lao s t”lllag: ‘boar ds obt ai ned.
15 21. Aeraulic duct confra®s mprropEsits boshapegorfli hje edgasy cdneclod

Cont T e e e B ) Tl RS e
- 5 plaster on profiled bands, this shaping
consisting especially in feathering the edges of
the board;
- hydraulic setting of the hydratable calcium
sulphate on a manufacturing line while the
10 ribbon of hydratable calcium sulphate board runs
along a conveyor belt;
- cutting of the ribbon at the end of the 1line
into predetermined lengths; and
- drying of the boards obtained.
15
21. Aeraulic duct comprising a plasterboard according
to any one of Claims 1 to 17.

22. Duct according to Claim 20, which is a smoke-

20 venting duct or a ventilation duct.
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