. 7 1 SURFACTANT COWVPOSI TI ON FOR GYPSUM BOARDS The present i nventi CLI’L rel ates
0 a gypsum conposition 5 conprising a surfactant conposition,

wparticular for the manufacture of foamed gypsum boards, and ﬂ‘mwmmmﬂmmﬁs

« for the manufacture of gypsum boards errril oying a surfact ant
and to the foaned gypsum boards thus nmanufactured. 10 A gypsum beatd is a
prefabricated parallel epi pedal conmponent nade of set gypsum (cal ci um
sulfate dihydrate) goNPA&EANT!BoRBHSPPEON %Rp@?ﬁéUﬁerﬂﬁanm c fibres on
each of its faces. The conmposite thusformed 15 exmiorts good nechani cal
properties, the sheets on the faces acting both as support and as facing.

The gypsum Cohe ipye@Rirdi Nnefvéioa G¥psSUBESIHg ry fge;@%@ it | @bhpod DF 1EE by

m Xi ng hydratable cal cium Lg#ate 20 and wat er, pra?%prlate WI%{? t he
addi tion of CEBRVEALPENE HHh3GE A Es. C?‘H%O?Je?mnhyéipat A W

sul fate" shothd beannflerstoed @S nesmady, gylpsﬁjne bpuedent aadound, a
anhydrous c ulf at anhydr ci um ulfate

hem hydr at e%ﬁbg%%o& §H |na/1|%j %é(gt%%é(% |9 %ufnl |boarfdosr nesueh
conpounds ar& wehrf&abantt ocampessbohoskisned thm ttee arfoamed ag¥pgeneral |y
obt ai ned by {hg.gal Ehggthgﬂuggcgurgapsum 30 The slurry rapidly sets by
hydrati on of the calcined gypsum The boards are subsequently heated in
dryers i order to renmpve the excess water. The |ightening of gypsum
boards, in agdi&yp8uho bb@ra 85 nechai £dbr 5d4 0@t fbaf&]ﬁ.’[@ﬁ@gﬂ‘iﬁe@al
fundarrent al issue. In or e to lighten the 8égsumle a{ |s commonpl ace
to introduce EPPRPREo t’ﬂ% Iurorgy by ®4&ddi AYPE Foam £ ‘E‘h‘é Furry.

dihydrate) covered with cardboard or paper or 1norganic

fibres on each of its faces. The composgsite thus formed
15 exhibits good mechanical properties, the sheets on the

faces acting both as support and as facing.

The gypsum core 1is obtained from a gypsum slurry
essentially formed by mixing hydratable calcium sulfate
20 and water, if appropriate with the addition of
conventional admixtures. The term “hydratable calcium
sulfate” should be understood as meaning, in the
present account, anhydrous calcium sulfate (anhydrite
IT or III) or a calcium sulfate hemihydrate
25 (CaS04'%H,0)in  its o or P crystalline form. Such
compounds are well known to a person skilled in the art

and are generally obtained by the calcination of a

gypsum.

30 The slurry rapidly sets by hydration of the calcined
gypsum. The boards are subsequently heated in dryers in

order to remove the excess water.

The lightening of gypsum boards, in addition to their
35 mechanical strength, represents a fundamental issue. In
order to lighten the gypsum board, it is commonplace to
introduce air into the slurry by adding a foam to the

gypsum slurry.
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-~ 2 The foamis generally fornmed by introducing air into an aqueous
surfactant solution by neans of an appropriate device. 5 Wth the ai m of
i mprovi ng existing gypsum boards, and in particular of obtaining gypsum
~ boards with a |lower density exhibiting .good nmechanical strength, a numnber
of studies have been carried out to optimze the surfactant used with
regard to t h&hgerdsiay i Ieeerald wyfsuredday dl bbredwedng Therr éguet on of

the density elgdelfi0yRsdoadssdsur de8i bedrk@hs tst tyR- Epbdopeeneni ¢

advantage: first, it nmakes it possible to lighten the product and thus to

15 facilitat &§V8SSransportati on and, secondly, it makes it possible to

overcone the limtation on the production throughput by the reduction in
um

t he deman r..gypsum . This is because the calcination of th g

takes ti rrg amt’lht & pdsli fife TR sE4yRTEBI26YREW ﬂ?‘?ﬁ’f‘%’lg éF‘ p on

t he speed of imhepgrtoductamonofi mbtaifhaogderymase boatlis demanda f bowgypsum
makes it possihl i L tao red . d I osts related to

t he calcinatﬁgagiﬁﬂékﬁﬁﬁkgée C§PS§ g%§¥%ggﬁg%§i%%EgggtgheébyB§W§Fgoards
makes it pos$iftbl tugigecr bave t heers cpamspertavtonteoseptimdzencebase the

line speed ap@rfadtahe 5388 tHiEn tALlfLdease the PLHRAWGEKON¢OSLEe
Sur factant conpositions fo% | i, ght eni ng" gypsum boards are Known. Thus, a
sur f act ant 08§§§§FE'8ﬁrga§ G33Re§0 al kyl sul fates and al kyl ether sul fates

is disclosed in WD 9516515. In this conposition, the ratio of alkyl
sulfates to ?[‘Héylred-ﬂctoirortl r E%t r?:‘?fe Sélélflsa}t%? Io% at'EheI egysftpsum boards is
desired for its two-fold economic advantage: first, it

makes it possible to lighten the product and thus to

15 facilitate its transportation and, secondly, it makes

it possible to overcome the limitation on the

production throughput by the reduction in the demand

for gypsum. This is because the calcination of the

gypsum takes time and it is possible for this stage to

20 be a limiting step on the speed of the production line.

The decrease in the demand for gypsum makes it possible

in addition to reduce the production costs related to

the calcination. Thus, the reduction of the density of

the gypsum boards makes it possible to decrease the

25 transportation costs, to increase the line speed and,

at the same time, to decrease the production costs.

Surfactant compositions for lightening gypsum boards
are known. Thus, a surfactant composgition based on

30 alkyl sulfates and alkyl ether sulfates is disclosed in
WO 9516515. In this composition, the ratio of alkyl
sulfates to alkyl di- or triether sulfates is at least
12 : 1, preferably between 30 : 1 and 60 : 1.

35 It is indicated in this document that alkyl sulfates

alone are undesirable.

In addition, the document WO 9009495 teaches that large

bubbles with a substantially spherical shape promote



- 12+ 1, preferably between 30 : 1 and 60 : 1. 35 It is indicated in this
docunent that al kyl sulfates alone are undesirable. In addition, the
"docunent WD 9009495 teaches that large bubbles with a substantially

« spherical shape pronote - 3 good nechgnécgl strength of the gypsum boards,
provi ded that these bubbles are "discrete", nanely isolated and intact,
and that thepoede wafaniadly shimsendtjuted evengypsun bhearder epobviiHedgypsum

board. This tope ofndsdli StbLPULT QRO WIS A S r%ﬁéﬁ.f'egsﬁleé?e@ apaf actant

conprising an al kyl ether sulfate salt correspondi ng or mu
(CH2), , CH2 - ims@aercHANY) - mma@vu%rWEﬁf%Ea%&s@l@e%bﬂtﬁdu §VB§ELWeen 6

and 8 and then meafe vatdiee Of 0¥ | ghbet weeRud 4 ad-dl. 3, TIM dei by ét e&tion
whi ch forgs %Hf ter- qubIefsgr%gﬁtant Sugh a urfactant w degree of
al koxyl at Pon H?a{h 11 FEspohd2 T 3T 3CHi X¥tiife Bf SBE 8§§F‘8Fed

al kyl sul f at eonfadilgfincetdreraldurf ad tef)e mnsu bf aones hoxybatredpahdyhg suol fate.
Thus, the coqﬂgb6&ﬁ§p %pnprlses bet ween 44 and 85% by wei ght of al kyl

sul fate (y=0) wever, it turned out that such a structure with evenly
distributed large air bubbl es is not al ways obtained with this type of

surfactant conposition. US Ax5(643. ef0 th&el@ses. e factant conposition
25 conprising a m xture of alﬁ 2u|fatgg and” gTQﬁ? et her sul fates which

makes it1Possible to control the size of the bubbles In addition, the
docunent t eaghesyitied a@' K&hs@ub‘b%t Y Whighpéenarunst able § oans, cake not

xcessi ve oMbt FOhUGl t1F 1 Soptit BESERE  Lohsdifii onol . HEdfithg®agent
conpri sing amaﬂﬂqﬂ Wthh forms a water-soluble surfactant. Such a
surfactant with a degree of alkoxylation of less than 1
15 corresponds to a mixture of ethoxylated alkyl sulfate
(alkyl ether sulfate) and of nonethoxylated alkyl
sulfate. Thus, the composition comprises between 44 and
85% by weight of alkyl sulfate (y=0).

20 However, 1t turned out that such a structure with
evenly distributed large air bubbles is not always

obtained with this type of surfactant composition.

US-A-5,643,510 discloses a surfactant composition
25 comprising a mixture of alkyl sulfates and alkyl ether
sulfates which makes it possible to control the size of
the bubbles. In addition, the document teaches that
alkyl sulfates, which form unstable foams, are not used
because of their consumption, which is 7.32 g/m?, which
30 is an excessive consumption with respect to the
consumption of a foaming agent comprising an alkyl
sulfate and an alkyl ether sulfate, which is of the
order of 0.98 to 2.92 g/m® (0.2 - 0.6 pound/1000 sqg.
ft) . The use of an alkyl sulfate alone is described as
35 resulting in a significant excess consumption of

surfactant.

However, it is preferable in terms of cost to use an

alkyl sulfate instead of an alkyl ether sulfate as



- sukfate and an al kyl ether sulfate, which is of the order of 0.98 to 2.92
g/n2 (0.2 - 0.6 pound/ 1000 sq. ft) . The use of an alkyl sulfate alone is
“.described as 35 resulting in a significant excess consunption of
surfactant. However, it is preferable in,terns of cost to use an al kyl
sulfate instead of an al kyl ether sulfate as - 4 surfactant. This is
because, wherfddEagtarndl kythkel §at becadfiehe whistrgiasedy @l ekt sydfpaeati on

of the correspondbeg feabtyidgohd)y ibikscpecesspsyedoidnrstor pegharm an
et hoxyl ation stage to obtaip the alkyl ether 5 sulfate. This stage is not
only expensif@qﬁésgﬁﬁglnﬁﬂd 3t ohaPlyonedul 15 nl® h8eCesSaEYort ®f LdE8Esi r abl e

bypr oduct s. I;kewmo&lml fmtéﬂkhd}qﬂatlaﬁ{cdfylstﬁ@é ai@asgl@ti)%lixd ©one yabry1 18t BEPRI Oyed
as a mxture w-th al kyl, ether sulfates, as their foam ng_ power is
inadequat%. Fﬁlﬁgﬁﬁg obplﬁhaﬁtggecoh§idggébfvl i glf&PS g&%ewggtne888d in
order to achideli¢ itheldesi redufibaminol e, fwhineltiesulbtfs iindasieaebdider abl e
addi ti onal c%ybré$§éE@q probl em which the invention intends to solve thus
consists in providing an inexpensive surfactant which is easily prepared
fromcomercially avail abl e products and which exhibits a strong foam ng

power. 20 Theoealdrty anttihe sigifactankyl s ayptaaded whifyrespegt pko the
vol une q&&foan1for d but also with respect its stability once it is

i ntroduckl i AIELONEGyPSuR BEEFRYS 25F eaﬁkgﬁst%%%%roﬁuﬁﬁ§Q&ﬁ¢aé?ant
Wi th respect theitrhef oandrgpusowanrm genpaatyoar pr ocessesnyseshl Skat a
constitutes considerably higher dosage is needed in order to
achieve the desired foam volume, which results in a
considerable additional cost.
15
The problem which the invention intends to solve thus
consists in providing an inexpensive surfactant which
is easily prepared from commercially available products
and which exhibits a strong foaming power.
20
The quality of the surfactant is evaluated with respect
to the volume of foam formed but also with respect to
its stability once it is introduced into the gypsum
slurry.
25
The robustness of the surfactant with respect to the
various foam generation processes used also constitutes

a desired property.

30 Another problem encountered relates to the
transferability of a surfactant solution. This 1is
because it is often the case that a surfactant gives
highly satisfactory results on one type of gypsum but
nevertheless proves to be disappointing on another site

35 using a different type of gypsum. It is therefore
advantageous to have available a surfactant solution
which makes it possible to obtain comparable results

for various types of gypsum.



a desired property. 30 Another problem encountered relates to the
“transferability of a surfactant solution. This is because it is often the
‘.case that a surfactant gives highly satisfactory results on one type of
gypsum but neverthel ess proves to be dlfappointing on another site 35
using a different type of gypsum heref ore advantageous to have
avai | abl e a $dmpddvantthsolqaur=om WWﬁRﬁ1mm$@s ¢vepossghtened, obkhihit

'+ comparabl € 1 @5l erfOmaVALQUS! ¥hes 0k GuRsyEs - 5 Finally, the gypsum
board nust, even lightened, exhibit excellent nechani cal characteristics.

A subj ect - matter of the invention is therefore a gypsum 5 conposition

conpri si ng aASlgufkf%](‘etdtmmaQ:QrHiosdﬂthfé Whiedh t5idry ess tHiesee 50| £Nyphum
surfactaq% co sitiqgn, whether,a binary fa osition or a ternar

CONposi t i QﬁﬁﬁﬁW% THBOEHBT B2t SrePtEr 20t he SHPER TR 187 ?ﬁ@
subject-natteml@barmmmm@sen@ndMMwm;on As @huﬁa@tdnuwu@bmpﬁpmsubnon

conpri si ng, at o it sum and_wat a surfactant conp05|t|on
conpri si ng gﬁk%ﬁ sul é?%# P%W ggégﬁp?cﬁf), TR omﬁoﬁﬁtﬁ i's  from
6 to 16, theaﬂr@@n fmmserth@f scdleot -avoreri oft tbelSnakekyliosul f at e

conposition nm being between 10 and 11, and Mis a nonoval ent cation. The

term"nnf', the nmean nunber of carbon atons in the conposition, is
under st obfdl t 8 ReaRIRC kAT hef nthe R QRENof 1avientl Ryl isulthatsesa

vei ght ed by bRpisium CoRERULIANIRN REMHiHIng N the SushBeha o6 0Mposhti on.
According to _one enbodinment, nmis bﬁ%meen 10 1 and . 10.7. 25 The, nunber of

carbon at ons I¥PENT RS uFREEFant® EBRPBSFERBN SRAT itd Far EPERF A7 1)
preferred isaflkgh Gultfatkl of formula H(CH;),0S80;M*, in which n is

from 6 to 16, the mean number of carbon atoms in the
15 alkyl sulfate composition n, being between 10 and 11,

and M is a monovalent cation.

The term “n,”, the mean number of carbon atoms in the
compogition, is understood to mean the sum of the n

20 wvalues of the alkyl sulfates weighted by their
concentration by weight in the surfactant composition.
According to one embodiment, n, 1s between 10.1 and
10.7.

25 The number of carbon atoms n 1in the surfactant
composition which is particularly preferred is from 6
to 14.

According to one embodiment, the surfactant composition

30 comprises three alkyl sulfates.

The surfactant composition preferably comprises 40 to
90% by weight of decyl sulfate. 1In addition, the
surfactant composition preferably comprises 0 to 30%,
35 preferably 1 to 25%, by weight of octyl sulfate.
Finally, the surfactant composition preferably

comprisgses 10 to 50% by weight of dodecyl sulfate.



Accordi ng to one enbodi nent, the surfactant conposition 30 conprises three
calkyl sulfates. The surfactant conposition preferably conprises 40 to 90%
by wei ght of decyl sulfate. In addition, the surfactant conposition
preferably conprises 0 to 30% 35 preferably 1 to 25% by weight of octyl
sulfate. Finally, the surfactant conposition preferably conprises 10 to
50% by wei ghPPCEPrdddecy| WUl f B - FVaekgeryy t ocBpedbEenht agebbs

enbodi ment,  tRgovEIReMAlRM FAM A% MHokcehesem HoRIMSOdndMandrammeni um A
particul arly advant ageous surfactant conposition 5 according to the

i nvention conprises 55 to 75% by wei ght of sodium decyl sulfate, 0 to 15%
by wei ght of A soshttioctytlgul bavangaaded8st 0 SRdnt el ghtofbosedigm
dodecyl s If%tc%.orJdOnFur herppre, .the surfactant conposi ig{é C B

addi ti onal | y °SSBAEE atSeqtiBSt et PRy abent Hnit ors %%Ir rog' & afént.
Anot her subj eetiomgt tef ebdihe Dregnt isorl fiasea processss1hyf oveidiet of

menuf act Ur e o Y RAUTCAPOSILd 0B ACERr dng g sl 0 RE.JAWENLE ODogagPr i Si ng
the stages of : - prepdaring a gypsumslurry fromgypsum and water; Torm ng
a foam from &°8gtacEadttaenpositi on conprising alkyl sulfates of fornula

H (CH2),0SC3- M+, 20 in which n is a nunber between 6 and 16, the nean
nunber of carbon atons in the alkyl sulfate conposition A nm bei ng between

10 and 140 aRgrMeE™e T onovaldift WO wat eFOTPAHHE HPRi ng ERB gypsum
slurry and thdaddgribaetiant tompriad Anotdwfusdiheialg maldeer obntleri nyention

is a gypsum ,board_obt.ai nabl e from such a gypsum conposition. Finally, a
| ast subj ect -hPFatrtoglrogflct RE“Mvention rel ates

Another subject-matter of the invention is a process
15 for the manufacture of a gypsum composition according

to the invention, comprising the stages of

- preparing a gypsum slurry from gypsum and water;

- forming a foam from a surfactant composition

comprising alkyl sulfates of formula H(CH;),0S0; M*,

20 in which n is a number between 6 and 16, the mean

number of carbon atoms in the alkyl sulfate composition

n, being between 10 and 11, and M is a monovalent

cation, and water ; and

- mixing the gypsum slurry and the surfactant foam.
25

Another subject-matter of the invention is a gypsum

board obtainable from such a gypsum composition.

Finally, a last subject-matter of the invention relates
30 to a process for the manufacture of gypsum boards,
comprising the stages of
- preparing a gypsum slurry from gypsum and water;
- forming a foam from a surfactant composition
comprising alkyl sulfates of formula H{CH;),080; M,
35 in which n is a number between 6 and 16, the mean
number of carbon atoms in the alkyl sulfate composition
n, being between 10 and 11, and M is a monovalent
cation, and water ; and

- mixing the gypsum slurry and the surfactant foam;



30to a process for the manufacture of gypsum boards, conprising the
stages of : - preparing a gypsumslurry from gypsum and water; - formng a
“foamfroma surfactant conposition conprising alkyl sulfates of fornula H
(CH2) nOs3-M+, 35 in which nis a nunber between 6 and 16, the nean
nunber of car bon atoms in the alkyl sulfate conposition nm being between
10 and 11, and M iBPW imshovia¢ eayPsuvat icomposid iwat dretweandl Vi Agyelre gypsum

slurry and the surdactand, fpamacerfiar pouring the gypsum conposition
between two | ayers. of external mat erl al_; drying the gypsum board. 5

According to a pr&erimg tdifb SRR Paaté -gypsum conposition is defined as
set out above Clher characteristics and advantages of the invention V\,i |1
be descri ail hereafter th re fere % 10 to t eflgures

which : Fi gurAe C'frr %sehfs & ph%]f%%?]a]b 8 HEPGst r dctir e XPSngypsum
board obt ai nedbmuddh tai ors ursf aiaMed:@mpmtt Idm’t atearedi ng to the invention,
Figure 2 represents a photograph of the 15 mcrostructure of a gypsum board
obtained with a conparative surfactant conposition. A subject-matter of
the i nventi o®tien hokanagypsusat icomeosl tadvanonpes siofig Ehesulhaehantn

conposi tion hased QO a@sékﬁﬁgds%J{a&§§aT@'%Qr%%%%%r‘txPﬂﬁ%'PE@e 8nce

manuf act ure foaned gypsum boards exhi biting good mechani cal strength. The
gypsum cbhposia i%i¢ I§iShg o WHEN rivention 25 conprises gypsum water
and a surfactant cdmpes tian. Mepeewehtsi t ean paBRLLEEpat hepraddihives as
general |y used. microstructure of a gypsum board obtained with a
surfactant composition according to the invention,
- Figure 2 represents a photograph of the
15 microstructure of a gypsum board obtained with a

comparative surfactant composition.

A subject-matter of the invention is thus a gypsum
composition comprising a surfactant composition based
20 on alkyl sulfates which makes it possible to
manufacture foamed gypsum boards exhibiting good

mechanical strength.

The gypsum composition according to the invention
25 comprises gypsum, water and a surfactant composition.
Moreover, it can comprise other additives as generally

used.

As shown in Figures 1 and 2, the structure of a foamed
30 gypsum board as observed over the section is distinctly
different between a board obtained with a conventional
surfactant (F1919 available from Cognis) and with a
composition according to the invention (Example 1). It
is observed that the conventional gypsum boards exhibit
35 a structure characterized by the presence of small
bubbles. In contrast, a gypsum board obtained with a
gypsum composition comprising a surfactant according to

the invention exhibits larger, isolated and intact



- As *shown in Figures 1 and 2, the structure of a foamed 30 gypsum board as
_observed over the section is distinctly different between a board obtained
Wi th a conventional surfactant (F1919 available from Cognis) and with a

" conposition according to the invention (Exanple 1) . It is observed that
t he conventional gypsum boards exhibit 35 a structure characterized by the
. presence of sSmbthlepubbitbferéeéntcpopmbpastica gypesum bdoasehobtad ned whieh a

gypsum conposd,i rd s rf t i  the invention
exhi bits | arger, ‘R?Cso at edﬁaﬁr-l%%l%clt@-cé}g& g&ﬁ%ﬁﬁ‘e?ﬁ%#§er ent properties are
a consequence of the structural difference in the gypsum boards. In fact,

it has been dirscoyer edit hais SOaBnabkyboseliat ehab eBRROSHKOING WMEER are a
subj ect-matter of the i nvent hon do not exhibit the di sadvantages for reason

of which al kyfoRATH N Sr e VRdCRusedrBs Sur f SEPAREE-TBEECSEhe %nuFQ@ture of

gypsum boar dsinv@nttiwn ose Imntd extthiyit exhebudlsad@rnxta@eﬁl feam-agspaver and
t hus do not 1oqf sult ess consunption sur f

oRNel afk u eg a n$ S gfa ﬁgagt. O Lhe
ot her hand, such  Conpos] ¥on% e 19 P0sEP bl BOED 28bPHFhaStaBFE £84ns
whi ch are commﬁlmﬁmuﬁaawunémofgynsumnsb@mr@s Tomsthée henenhaoducthey of

these foanms Jd.{:9,4 @eagypéﬁg(:haﬂ?ﬂy fgadlﬁﬁshéjrt Pe%%il bérg%éqiﬁpé aiqf) 1ﬁoanrred

gypsum boards havi n cal prop n i on, suc
sur f act ahf cdﬁﬁﬁ@ﬂ%lhm FBer 6BGSES CPRMSUBLACTY sHusTUTfactanfer sPotheo nean,

in tgle pfsgmﬁm@%%ﬁ ”éQlcfhaC{c ][sﬁl%%rsf aghaat geﬁggébghgmte' ?tao
capabl e of fornming a anoun oam by neans o Tfferent foam
gener ati on né%ﬂﬁﬂgl §%€%ﬁﬁb er&@ﬂ@ﬁ REEhoGS™RAEIPAEr Wibhpl Bhet he
Wari ng Bl endeyypsiyn welahrya mam i sther net dydiitglrspeed iddd | RgaRb

Crossw se shar pened blades 't he Fb Iton each J mhlch 25 stirring
is carried odguﬁélﬁg'a HPHAET Y %ﬁ%%e 18990k Bl NN 8Be8ln

15 foamed gypsum boards having good mechanical properties.

In addition, such a surfactant composition is robust.
The term “robust” is understood to mean, in the present
account, the fact that a surfactant composition is

20 capable of forming a given amount of foam by means of
different foam generation methods. Such foam generation
methods are, for example, the Waring Blender, by which
a foam is formed by high speed stirring of crosswise
and sharpened blades, the Hamilton Beach, in which

25 stirring 1is carried out wusing a slightly notched
turbine, or the Ultraturax, with a turbine equipped
with knives turning at high speed (rotor) and with side
slots (stator). This robustness is reencountered in
industrial foam generation processes (in-series

30 centrifugal pumps, Babcock-BSH static generators, and
the like).

Furthermore, the foam formed by the surfactant
composition according to the invention makes it
35 possible to obtain comparable reductions in weight for
gypsum boards prepared with different types of gypsum.
Thus, the surfactant composition is advantageous in
that it is relatively insensitive to the quality of

gypsum employed.



“turbine, or the Utraturax, with a turbine equipped wth knives turning at

hi gh speed (rotor) and with side slots (stator). This robustness is
“reencountered in industrial foam generation processes (in-series 30
~centrifugal punps, Babcock-BSH static geperators, and the like).
Furthernore, the foamfornmed hy the surf dcfant conposition according to
-‘the invention nmakes it 35 possible to obtain conparable reductions in

wei ght for agypsumhgards prepangd wirth different ép/eoeﬁo% guRRME » ThUS

the surfactant conposition is advantageous in that 1t IS re
i nsensi tive td'® héuﬁtgélclttaiﬂtofCO‘GE@%M%%I%%dreHﬁ%ﬁ%lYTDrl@Sthﬁet1ve
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en the tenperature _of the

relatively insensitiv erature. Thus

water 5 vérlé%ar%qﬁé ﬂgﬁﬁlgﬁ 2@ gBW@rQFEGrPEﬁélﬁ§m§68§t§MﬁséﬁpylaééHStant
Anot her advantagemarst characteristic of the surfactant conposition
according to the invention is the constancy 10 of the density of the gypsum
board obtained. This is because it has been observed that the use of an

al kyl  sul f athnciilone rdvehtsgepugy pshamdozedsstid hod hilghl yurfacicable

densi iy, |The SRS CORPORILd AR EPMDS | 55091 fyoSUEEACLANLREOMR

Sit
accord|n? to the I nventi on its part results in psun1§0ar5% with a
const ant it ph eTﬁ@“ﬁéﬁﬁi"%%n§b&nﬁﬂdéﬁgmt?oar@ GﬁﬁéWSF%bd Thisméan a

density whl crbecmfsewoit VBARY Welhi oidwe-hoar ghandehhetisren, bogndg gl 1t he
erably 2% In addition, it turned out that

sanme batch by 3%
the 20 qual i tsﬁ}ﬁgf; ?ﬂ q%é’grjfst hel g PYEE P T F@S e¥iéina? DdABAY of the
gypsun1boardwaxmahkhr@ensltpe|ﬂh&ﬂ@yp@uml&o@@b&h@ﬂ@ﬂﬂkoﬂﬁﬁ&éwm§UalboardS

obt ai ned m‘t@&é¥%6§§99555m8081t10n according to the invention for
15 its part results in gypsum boards with a constant
density. The term “constant density” is understood to

mean a density which does not vary within the board and

between boards of the same batch by more than 3%,

preferably 2%. In addition, it turned out that the

20 quality of bonding between the gypsum and the external

sheet of the gypsum boards according to the invention

is outstanding.

The gypsum boards obtained with the composition
25 according to the invention have excellent mechanical
qualities. The mechanical strength of gypsum boards is
usually evaluated by the flexural strength of their
cores, the hardness of the core, the ballprint and the
final strength of the gypsum board. The resistance
30 which the gypsum board makes to a quarter-inch nail
head being driven in, also called the “nail pull
resistance”, as described in ASTM Standard C473-Method

B, is also of great practical importance.

35 Furthermore, it turns out that the gypsum boards
obtained show good bonding between the gypsum and the
external sheet. This 1is due in particular to the
structure of the bubbles obtained with the surfactant

composition according to the invention.



_25 ‘according to the invention have excellent mechanical qualities. The
‘mechani cal strength of gypsum boards is wusually evaluated by the flexura
strength of their cores, the hardness of the core, the ballprint and the
~final strength of the gypsum board. The %esistance 30 which the gypsum
board makes to a quarter-inch nail héad being driven in, also called the
"nail pull resistance", as described in ASTM Standard C473-Method B, is

also of oredlp pfathlle | AL ! 806 ea0Ban FUIBLER ol tedill fi%e OUEpLARL the
gypsum boards obtal ned show goo %on I ng be meen.tﬁé gypsum and” t he
ext ernal shedPMPRAELicR RECPFAHM t Feultde tigvent 1o reetrrese? ehkybubbl es

obt ai ned W t lydie tey foct edtmu OO o_03eeor dilnguHiH he {Hvepbhos. - 10
. Furthernore, .the_surfactant conposition_for %he g¥ sum ,conposi tion
accordi ng tot¥%el§nv oh=eRd n@@g‘d?ﬁypar G df Porhf a2y EH)
nOSO3- MF, i n awlifdten desndasdmimrb ri,0bdbngt betwean nunbhad of ,canbBom atons in
“the alkyl s |E§gﬁ%i§1 n&sition nm bei ng between 10 and 11, and Mis a
u

nonoval ent cation. C aqggﬁﬁgﬁition can easily be obtained by sinple 10

addition of a Cl2 al kyl sulfate, such as Texapon K12-98, available from
Cogni s, or EmRl~E §O,5H5g abl e f . Cor par at on. tQ, a_m re of
C8 and C10 al kcl' 'suﬁ‘at esél?és]lucgh ggm %Sle%rr%%e?&%ﬁ%}ﬁ%io b%E S?Bﬁ%gby Kao
Cor por at+®n SéﬁlﬁﬂPnTﬁé'é1K¥k alkyht @4l Eake espordi ag Texehenf KEAuPA.

H( CH2) n- OSCBM-alia sgarerldny cidmidedbyemd fotas ] ogy9f1abhe eokhegpgndi ng
al cohols. In principle, n is g%nerall, an_even _nunber q§cause of the
es

better 20 av&&RHIATY of St al GohBREUESWeEr | Cal kK sutat 88kYhi th n
uneven can alssd flagassefsucht he, cdidexéxahpl@e Emal A10 DE, sold by

Kao Corporation SA).
15
The alkyl sulfates corresponding to the formula
H(CH,) ,~0OSOsM are generally_obtained by sulfatation of
the corresponding alcohols. In principle, n 1is
generally an even number because of the better
20 availability of these alcohols. However, alkyl sulfates
with n uneven can also be used in the context of the

invention.

The chain of the alkyl sulfates participating in the
25 composition preferably comprises from 8 to 12 carbon

atoms.

The surfactant composition can additionally include a
hydrotropic agent. Such hydrotropic agents are, for
30 example, methanol, ethanol, isopropanol, ethylene
glycol, ©propylene glycol, polyethylene glycol and
polypropylene glycol, as well as ethylene glycol
monoalkyl ethers, alkyl polyglycosides and mixtures
thereof.
35
The composition can advantageously comprise a
sequestering or chelating agent which makes it possible
to keep in solution magnesium or calcium ions, in

particular in hard water. Such sequestering or



“invention. The chain of the alkyl sulfates participating in the 25
.conposition preferably conprises from8 to 12 carbon atoms. The surfactant
_conposition can additionally include a hydrotropic agent. Such hydrotropic
"~ agents are, for 30 exanple, methanol, pp#@npl, i sopr opanol , Fthylere I

glycol, propylene glycol, polyethylene gl'ycol and polypropylene glycol, as
wel | as et hyl ShelyFiedl agmtchl Rye et fe¥ s, examsd e polhyginpeysaddoxyid

mxtures theiepds 3BdTheeHaNPOS1Es ONaGaB_AY HHAIROUSEY s COMRIHSEA ¢
sequestering or chel ati ng agent which nakes it possible o keep in
sol uti on magnedIRMT5T2al @R Ons, MTHE pamdrddicar a1 Yhar ®hRer&atesuch

sequestering hmratéé.emﬁkifﬁiyghééfﬁﬁﬁe§georbghi@xaﬂphgleﬁyféOébgﬁ&gox¥l|c
aci ds andct hej t | doses a et oses organic co exi ng agents,
nor e parthuI%ﬁ?%gghggﬁ a%?%;lﬂﬁ%%égg ?ﬁﬁpg p%ﬁ%ﬁﬁht%%ggb?bhﬂ?co%
conpl exi ng agédit’s, 5 &Hdsen ande pdve i calikel,y fand t ghayphyr iconsiagtidng of
EDTA NTA, andifiead s andiphasphoricepci & derival iyes. i thya polymer
structure which conprise_ hydroxyl™and/or am ne ana’ or canofﬁpgfé Sroups.
10 The foam JBf3ESEH AEKYCY tanpassidld an danhaxdued,e igntaips.he gypsum

board, fromO0.01 to 0.04% by wei ght of surfactant (expressed on a dry

basi L th respect to _the ight of the board. It represents a vol une of
bgts:/\z)en é ar?g"erog}@%‘F PRERIBE t%‘@LWp§GmHRfa9rld?1615t‘201rFﬁéo$1@@ﬁed1@993um

board can nordeyegypduant agesds! yrr@wmricse agm of oues i GR iR of
Convent'Ona”éﬁfﬁ%%%aﬁ%“%%xpressed on a dry basis) with respect to
the weight of the board. It represents a volume of

between 20 and 40% of that of the gypsum board.

15
The foamed gypsum board can moreover advantageously
comprise admixtures which are conventionally used, such
as fluidizers, plasticizers, accelerators, starch, and
the like.

20

The invention will be better. understood from the
viewpoint of the following examples, which are given by

way of illustration and without implied limitation.

25 EXAMPLES
Example 1
Miniboards with an area of 0.1 m® and with a thickness
of 12.5 mm are prepared with gypsum from St Loubés,
which is a gypsum obtained by flash calcination of a

30 natural gypsum having the following characteristics

- gypsum content : 68.8%
- anhydrite : 0.90%
- magnesia 3.70%
- dolomite 8.80%
35 - talc 0.80%
- phlogopite 1.10%
- microline 3.80%
- quartz 9.50%
- celestine 0.60%



- as ‘fluidizers, plasticizers, accelerators, starch, and the |ike. The
i nvention will be better. understood fromthe viewoint of the follow ng
_exanpl es, which are given by way of illustration and without inplied
~limtation. 25 EXAMPLES Exanple 1 M nig ards with an area of 0.1 n2 and
with a thickness of 12.5 nmare prepar with gypsum from St Loubes,
which is a gypsumadbtraiaidedsy flash cal ei.aagi.on of a 30 natural gypsum
having t he follomﬁng characteristics 35 -gypsun1content . 68. 8@6-anhydr|te
: 0. 90@6-nagne5|a 3.70% -dolomite :8.80%-talc :0. 80@6-ph|ogop|te 1.10%
“microline : 3i5Rg Rpprdy ame spmpazd ksl die Fg0%wingy way cf i nochl ore .

2.00% These dogs s ﬁéep%ga@é@dbyn stth%rlabl OW 439 lWlnuiiAéfPﬁ”h' $oRRepar ed
f oam enérator of the Ham | ton Beach type

by stirripg, for 1 m nut
sgt to a (ﬂt%ﬁﬁ?r%ﬁa%SogoFg§ ﬁ?Wﬁ%&ﬂﬂ G, DEPR S6F £B02gFPLEBBAL I on
of a conposi tdforesonpbised af msﬂduum altk gl 25ulnf1atﬁ a CoOOPEY i aglﬁti%nby

0
Cro"al kyl TR mianCEBPERF bR mRePo e 7y e B cady i nEURERERammss of
t he conponentemsisiqdl 07 28% bt bvei@ﬁtFﬂofOfCMlaﬂéIlylat 722 Bhewkaghti s
subsequent |y diteoduged)i A 49 24 by weight of Ci, alkyl, the mean
10 carbon number, taking into account the molar mass of
the components, being 10.23, with 170 ml of water at
22°C. The foam 1is subsequently introduced into a
mixture of 700 g of water at a temperature of 50°C and
1130 g of gypsum at a temperature of 22°C. The gypsum
15 slurry is deposited between two sheets of cardboard.
The excess after filling is removed. The miniboard is
subsequently dried in an oven at a steadily increasing
temperature of from 100°C to 200°C over 15 min, and
then a steadily decreasing temperature from 200°C to
20 90° over 25 min.
Example 2
Gypsum boards are manufactured according to Example 1
but replacing the surfactant composition with the same
amount of a surfactant comprising 84.2% by weight of Ci
25 alkyl sulfate and 15.8% by weight of Ci;, alkyl sulfate.
The mean number of carbon atoms n, in the composition is
10.32.
Example 3
Gypsum boards are manufactured according to Example 1
30 but replacing the surfactant composition with the same
amount of a surfactant comprising 95% by weight of Ci,
alkyl sulfate and 5% by weight of C;; alkyl sulfate. The
mean number of carbon atoms in the composition n, is
10.10.
35 Example 4
Gypsum boards are manufactured according to Example 1
but replacing the surfactant composition with the same
amount of a surfactant comprising 5.5% by weight of Cg
alkyl sulfate, 83.5% by weight of C;, alkyl sulfate and



- mxture of 700 g of water at a tenperature of 50C and 1130 g of gypsum at
‘a tenperature of 22C. The gypsum 15 slurry is deposited between two sheets
~of cardboard. The excess after filling is renoved. The nminiboard is

- subsequently dried in an oven at a steadlily increasing tenperature of from
100C to 200C over 15 mn, and then a st'eadi | y decreasing tenperature from
. 200C to 20 9bldvey #eighft. HExdipl elRyGy psuhatear ddharreamnufimbeur ed

according to Exasph esdomdUin repd 8‘9‘5‘@?9’},%1}‘?4&’55 agtanty q@mposition with the

same anount of a surfactant conpri by "weight 'of Co 25 al kyl
sul fate and 1BX#BRLy %weight of C12 alkyl sulfate. The nean number of

carbon at ons @it BBa¢ABPRSId | i facd@rd?. aEX8FRL 853 &/ PEKLbPar ds are
manuf act ur.ed .accor di Qggt,o Ex le 1 _ 30 but replacjing™the surfactant

conposi ti n With £RELESHET dnfinEUsfagtentf KAURAS Kokt | SYng- o5 u@Bienei ght
of C10 al kylamsuhitatef andso2f byt et gbdbmpti &lRgabkkyh1gyl f atlerathe (aggan

nunber of car o] in the conmposition nm,ij .10. 35_Exanpl e .4 Gypsum
boards are na%g#]ag%lured(ygccgggleﬁg uétlggaenpl(gﬁ%ﬁ b#?‘ﬁ%p?%ﬁ?@#? 18
surfactant coipodily dtpaniish undersaite reamruMlofo.a surfactant conprising

5. 5% by wei ghi, Q1B ¢ al kyl sulfate, 83.5% by weight of Cl0 al kyl sulfate

and - 13 11%—b7—%ve1‘ght of Cl12 alkyl sulfate. The mean number of carbon
atons i nlPhe ©HIPYSI Prordamare TRIlagaigs eascoyfsum BoarBsampke 1
manuf act ur ed RECOorep NG 18y EXBEPLRrEacB Ul JRRRGINSDH N ST £ gst

ct afne
conposition by the saima arm]l_.mt of a surfactant coml)rl sing_an al EX sul fate
(AS) mount of a surfactant comprising an alkyl sulfate (AS)

and an alkyl ether sulfate (AES). This surfactant is
sold by Stepan under the name alphafoamer.
15
The foaming power of the surfactant compositions is
evaluated with regard to the foam volume which they are
capable of forming for a given concentration. For this,
5.5 ml of a 50 g/l solution of the surfactant
20 composition are mixed with 170 ml of water. The
solution obtained is stirred in a Hamilton Beach mixer
set at 6000 rev/min for 1 minute. The foam volume
formed is immediately measured. The regults are
recorded in Table 1 below.
25
The boards prepared according to the examples, once
dried to constant weight in agreement with French
Standard 72-302, are weighed and their weights per m®
are determined. The results are recorded in Table 1
30 Dbelow.



and an al kyl ether sulfate (AES). This surfactant is sold by Cognis under
the name F1919. Exanple 6 10 Gypsum boards are nmanufactured according to
_“Exanple 1 but replacing the surfactant conposition with the same anmount

" of a surfactant conprising an alkyl sulfate (AS) and an al kyl ether
sulfate (AES). This surfactant is sold “Stepan under the nanme

al phaf oaner. 15 The foam ng power of Taklgutfactant conpositions is .
eval uated with regard to the foan1vo|une mhich they are capable of formng

for a given conmcentrattom—For pthis—5-5—m——of 56—g++—sotut+oenr—oft he

surfactant JOEXIMpERIlti ontar e ifi Rean e tumeolmd ] ¢fUndedt eveidhte [kepimifijon

obtained is |stirfed iin agHamg | tion Beach 61xer set at 600& ifv/n1n fgr 1
m nut e. The [foamrvotgme—formed—Ts rHHBU|aLc|y ngasttet—FHhe—+esutt-s—are
recorded in|Tabl® 1 bel dR-325 The boar ddOprepared accordi®gtlo the
exanpl es, orjce 4ried togopstant weighhoi n agr egnent mnt@ %gench St gndard

ool

72-302, are melgneu qumd—therT rghts—per—mE—arerdetermraed—TFhe—+resylts
are recorded_in %able 1 1B bellow. - 1430Tabl e 1[Exanpl en8 fF®am vol urte

[l ] Unit weilght skkg/ Mals 110,237608. 31 339. 327108]43 310. 16908. 78

410. 17308. 56 5*AS+ AEST558 44 6~AS+AESTS50875 Conparatt+ve—exanphes
6* AS + AES 750 8.75

* Comparative examples

5 The compositions according to the invention make it
possible, without excess consumption in comparison with
mixtures of alkyl sulfates and of alkyl ether sulfates,
to obtain comparable foam volumes. The foam obtained is
stable and results in a reduction in weight of the

10 gypsum boards which is identical to or greater than
that obtained according to the prior art. Example 1
illustrates a preferred implementation of a surfactant
composition according to the invention. Examples 4 and
3 additionally demonstrate that these performances can

15 Dbe exceeded by a ternary combination of alkyl sulfates
with the same given n, in comparison with a binary
combination. This is because not only does the ternary
composition generate a larger amount of foam but it
also turns out that the said ternary composition makes

20 it possible to obtain a board with a lower density than
that of the board obtained from the binary composition
with the same n,.

The compositions X, Y and Z correspond to the following

25 mixtures of alkyl sulfates (by weight)

X : 25% Cg = 75% C]_o
Y : 50% Cg - 50% Cio
Z : 75% Ce - 25% Clo

30 They make it possible to demonstrate that when n, is
less than 10, for an identical dosage to that of the

examples in Table 1, the foam volume generated is not



"5 The conpositions according to the invention make it possible, wthout
_excess consunption in conparison wwth mxtures of al kyl sulfates and of
~salkyl ether sulfates, to obtain conparable foamvolunes. The foam obtained
is stable and results in a reduction Ir‘thEI ght of the 10 gypsum boards
which is identical to or greater than that obtai ned according to the prior
‘art. Exanple gdequatet r NS al pr stbseadentiplenest e dtoed obya tthe f detcant

conposi ti on ageor dichg tpoameob@\é@aéaorao@aﬂgke%nﬁc@nqt %@9&1151@”%‘
denonstrate thahﬂthese perfarmances can 15 be exceeded by a ternar

conbi nati on AR QuisHLLdSieRtt navRl safevgiels redudtiarbnpar tden with
a binary cormaeds onAtThas isglhiecause n@badnl Yooees thedidiaddbn x
conpositlg gcenerate a I?.{\g%:r rrgunt of f ambut it also turns out that
the said ter natyPEorpodt XS 2D i t BSSérﬁid@qU@t@ot’é?@u%tb%%r dith a
| ower densitweaight tHatmhonktrheeboartheobt amsne@bilbmt hefbi neiy caapasi tion

25 m xtur oa G A1 ET Ul 1o o8ty Rer AT Thox otk ChEoL 758, G160 5705006 Cn

- 50% C10 Z .1n755i3]@83 -2.25% Cl o 30 They make it possible to dermnstrate t hat
when nmis less than 10, for an identical dosage to that of the exanples
in Table_1l, the foam volune generated is not - 15 adequate. This is
subsequeﬁ?l y reflected by the fact th®le e foam obt ai ned does not make it
possible to achieve a sufficient |evel of weight reduction in the boar ds.
At an equi veiﬁg\t f.oam vol unme (Jco osmi on X5 ¢C ar ed thExanp 3), the
inadequate rua‘ﬁf?g]o“ n r\tm_g_h F i3t Y me]r]hG YREE a1 Lg}le Mg{lﬁd floam

obtai ned. This eterges forgmthe test wesults displayed ¢, 06
Y 9 685 9.13
Z 8.5 680 9.86

To evaluate the mechanical properties of the boards,
the compressive strength is measured from a 5 x 5 cm?

15 sample withdrawn from the board. The ballprint and the
load at failure of the core (three-point bending test)
are measured according to NF Standard P 72-302.

The hardness of the core is measured according to ASTM
20 Standard C473, Method B. Rc is the ratio of compressive
strength to weight per m* of the board. For two boards
of the same thickness, the ration Rc makes it possible
to compare the compressive strength of boards having
not exactly the same weight. It demonstrates the
25 improvement made by the surfactant compositions to the

mechanical strength characteristic.

All the characteristics of the gypsum boards obtained
by virtue of the compositions according to the
30 invention are superior to or the same as those of the
gypsum boards obtained by virtue of the compositions of

the prior art.

Thus, at an adequate mechanical performance, the

35 preferred implementation corresponds to that which



“in-Table 2. 10 Tabl e 2 Exanpl ennfFoam volunme [m ] Unit wei ght [kg/n2]

- X9. 356909. 06 Y96859. 13 Z8.56809. 86 To eval uate the nechani cal properties of
.+the boards, the conpressive strength is neasured froma 5 x 5 cn2 15
sanpl e withdrawn fromthe board. The bal|print and the load at failure of
the core (three-point bending test) are neasured according to NF Standard
P 72-302. Theregitbhesdrof thee mearieanins nedsgkédnacieor veaghto ABTM 26
Standard CA73gxdb1@d1 B(cBepbsit Nen' ablpe8hoRQIRECESI ¥E $1f 6ROLR ba)wei ght
per nm2 of the bpard. For two_boards of the same thickness, the ration Rc
makes it poss‘?’lrb‘r%1 T CORRBLE 11 R G e tiaiRe A it ds havi ng

not exactly the sane weight. It denonstrates the 25 inprovenent made by the
surfactan% cqﬁﬁgsiéio S to tgg mechani cal strength char cter,isti%1 Al the
charact er st i ¢ of Sthe" JypEuMiBBar IS OB aPPRLS BhSVFFEREIEH the Table
conposi tions Adoswtaing to the 30 invention are superior to or the sanme as
those of the gypsum boards obtained by virtue of the conpositions of the
prior art. Thus, at an adequate mechani cal performance, the 35 preferred

i npl enentation corresponds to that whfahle 36 results in the maxi mum
reduction in weight. This is Exanple 1 (conposition corresponding to an nm

of 10.23) [which Torresponds to the preferredynmptenentatton—5—Fhe—r+esults
of these npE$aFRient share F@@EWQﬁﬁivﬁml¥§HW€in8 befowe TabNeil Conptess|ve
strength [mm] hardness pull [Mpa
[MPa] [DaN] [DaN] m*/kg]l
1 10.23 2.99 19.3 8.6 32.9 0.35
2 10.32 3.06 19.0 7.8 32.4 0.36
3 10.1 3.34 18.9 9.8 34.6 0.38
4 10.1 3.36 18.9 9.4 33.6 0.39
5% AS + 2.33 20.0 6.9 30.2 0.27
AES
6* AS + 2.59 19.8 7.6 32.6 0.29
AES

10 * Comparative examples

Furthermore, the gypsum boards prepared were
characterized by the measurement of the bonding between
the cardboard and the core. The measurement consists in

15 tearing the cardboard off the board and evaluating the
percentage of peel of the cardboard from the core. The
dry bonding test is carried out on a dry board. The wet
bonding test after 2 hours is carried out after
rehumidification for 2 hours at 30°C in a controlled

20 atmosphere at 90% humidity. The results are recorded in
Table 4 below.



* bal'l print Core Nail Rc Exanpl ennstrength [ mr hardness pull [ Ma

[MPa] [ DaN] [ DaN] n2/ kg] 110.232.9919. 38. 632. 90. 35 210. 323. 0619. 07. 832. 40. 36
.. 310.13. 3418. 99. 834. 60. 38 410. 13. 3618. 99. 433. 60. 39 5*AS +

2. 3320. 06. 930. 20. 27 AES 6*AS + 2.5919.87”532.60.29 AES 10 * Conparative

exanpl es Furthernore, the gypsun1boardé]prepared were characterized by the

measur enent of the bonding between tHhabéardboard and the core. The
measur enent consists in 15 tearing the cardboard off the board and

eval uati ng thE——pETCEnTagErTﬁ—xmm#—Tﬁ—1ﬁn?ﬂzardbUard—frﬁﬂrfhe—tﬁfef—4ﬁﬁ dry
bondi ng test| i s caF¥f®HElBut on [a drPryokeadimae wet Webohdhdgngesftattler 2
hours is carfried out after rehum diffscgddean for 2 hourszahogdPs in a
controll ed 20 atnosphere at 90% humdity. The resdlts are recorded in
Table 4 bel qw—-=—17 - Table 4 Ory bonding Wet honding affpmpeell

1 0 5

2 0 3

3 0 3

4 0 3

5% 12 100

6* 3 30

* Comparative examples

5 The results demonstrate the superiority of the
compositions according to the invention with regard to
the bonding, whether dry bonding or wet bonding after 2
hours, in particular with regard to surfactant

comprising alkylethersulfates.



© Exanpl e[ % peel ] 2 hours [ % peel] 105 203 303 403 5*12100 6*330 * Conparative
exanples 5 The results denonstrate the superiority of the conpositions
_raccording to the invention with regard to the bonding, whether dry bonding
or wet bonding after 2 hours, in parti Léll\/gr with regard to surfactant
conprising al kyl ethersulfates. - 18 CL 1. Gypsum conposition
conprising, in conbination with 5gypsum and water, a surfactant conposition
conprising al kyl sulfates of formula i@k nOSC3-M+-, in which nis fromb6
to 16, the mean nunmber of carbon atons~Tmm the al kyl sulfate conposition nm
10bei ng between 10 and 11, and Mis a nonoval ent cation. 2.Conposition
according to 1Q ai Myksum dtzhtp‘d‘slnm&{ ddeosidimae! and @@ﬁBQﬁbth@H w3 thet ween
10.1 and 1510.7. CorH)oleon according to d ai mf#é} , in which 3.the
surfactant composiFiFH Confffses"thPEe alkyl 3 t&nt ZOCEB‘l?ﬁﬁéFthBn
according to one afor@misimdl alkyd, sul fhtwhi f tthensilal aoicant ,cooPEs) ti on
conprises 40 to 90% by wei ght of decyl sulfate. Conposition according to

one of Clains 1 to 4, in
in which n is from 6 to 16, the mean number of

carbon atoms in the alkyl sulfate composition ng

10 being between 10 and 11, and M is a monovalent
cation.
2. Composition according to Claim 1, in which n, of

the surfactant composition is between 10.1 and
15 10.7.

3. Composition according to Claim 1 or 2, in which
the surfactant composition comprises three alkyl

sulfates.
20
4, Composition according to one of Claims 1 to 3, in
which the surfactant composition comprises 40 to
90% by weight of decyl sulfate.
25 5. Composition according to one of Claims 1 to 4, in
which the surfactant composition comprises 0 to
30% by weight of octyl sulfate.
6. Composition according to one of Claims 1 to 5, in
30 which the surfactant composition comprises 10 to
50% by weight of dodecyl sulfate.
7. Composition according to one of Claims 1 to 6, in
which M is chosen from sodium and ammonium.
35

8. Composition according to one of Claims 1 to 7, in
which the surfactant composition comprises 55 to
75% by weight of sodium decyl sulfate, 0 to 15% by



255. whi ch the surfactant conposition conprises 0 to 30% by wei ght of octyl
sulfate. 6.Conposition according to one of Cains 1 to 5, in 30which the
<« ‘surfactant conposition conprises 10 to 50% by wei ght of dodecyl sulfate.
7. Conposition according to one of Cainggl to 6, in which Mis chosen from
sodi um and ammoni um, 35 8. Conposition according to one of Clains 1 to 7, in
whi ch the surfact é(‘fﬁ“ﬁ't'fnp%gi 55 Worr t ¥bs 855 Lae 759Dy L feitght 3% $odi um

decyl sulfate, O tweeithth RYF -sckBumeidiicaf sQdiasa octyl sulfate and 18 to
37% by wei ght of sodi um dodecyl sulfate. 9. Conposition according to one
of Claims 1 to 8 in 5 which the surfactant conposition additionally

conpri ses a sequesteapar] taigentacddrd Ganposi bhenodic radinzg 1 ocone, ofinCl ai ns

1to9, i whi ch ur ta itio ditionall 10 .conpri ses a
hydr ot r oplgc agent .‘Mll%hs_Pr %@%ss%%‘lér&%t@ﬁ%%r?anu?%c?%érlet%?na é}c/igég%long‘gr]fﬁ’osi tion
accordi ng to one SoMHE Recedawyestisaiing apgendonpri si ng the stages of -
preparing a gypsumslurry fromgypsumand water; - formng a foamfroma
surfactant conposition conprising alkyl sulfates of the formula 20 H
(CH2) nOSCB- M- i (FARREH T 9% aLGRIbES be? weed 6fakdai@s theteoedn iRunber

of carbon atons i wHike: al kyé sehfrdaetag@nposidpet tiebei paghet waan130 and

. ' ‘ : e sum
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11. Process for the manufacture of a gypsum
composition according to one of the preceding
claims,

15 comprising the stages of
- preparing a gypsum slurry from gypsum and
water;
- forming a foam from a surfactant composition
comprising alkyl sulfates of the formula
20 H (CH;) nO0S05;™M*,
in which n is a number between 6 and 16, the mean
number of carbon atoms in the alkyl sulfate
composition n, being between 10 and 11, and M is a
monovalent cation, and water; and
25 - mixing the gypsum slurry and the surfactant
foam.

12. Gypsum board obtainable from a gypsum composition

according to Claim 11.

30
13. Process for the manufacture of gypsum boards,
comprising the stages of
- Ppreparing a gypsum slurry from gypsum and water
35 - forming a foam from a surfactant composition

comprising alkyl sulfates of formula H(CH,),0S805"
M+
in which n is a number between 6 and 16, the mean
number of carbon atoms in the alkyl sulfate



* foam 12. Gypsum board obtainable froma gypsum conposition according to
Caim1ll. 30 13. Process for the manufacture of gypsum boards, conprising
« the stages of : - preparing a gypsumslurry fromgypsum and water 35 -
formng a foamfroma surfactant conpositjon conprising alkyl sulfates of
formula H (CH2) nOSG3 M+ in which n is a nunber between 6 and 16, the nean
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between 10 and 11 mautdMdrit acatmioy @ty Hadd on.gand water ; and - mxing
the gypsumslurry and the surfactant foam; 5 - pouring the gypsum

conposi tion between tH1Thy e oBYBRUBr nEUFAY erdld e yisHg TRIE agfpsum
board. 14. Manufact urfigygn pr ocess according to Caim13, in 10 which the

sum copposition is defined accordin to one o lainms 2 to 10.
gyp gp - pouring éhe gypgum composgtfon between two

layers of external material ;

- drying the gypsum board.

14. Manufacturing process according to Claim 13, in

10 which the gypsum composition is defined according
to one of claims 2 to 10.



