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anhydrite fornms of calciumsulfate. Calcined gypsumis
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calcining, the water of hydration is driven off and there can be formed either calcium
20  sulfate hemihydrate (CaSO,4 %2 H20) or calcium sulfate anhydrite (CaSO4) depending
on the temperature and duration of exposure. The term "calcined gypsum." as used
herein, refers to both the hemihydrate and anhydrite forms of calcium sulfate.
Calcined gypsum is capable of reacting with water to form calcium sulfate
dihydrate which is a fairly hard and rigid product and which is referred to herein as
25  "set gypsum."
An example of a common gypsum product is gypsum Board, which is widely
used as a structural building panel. Speaking generally, gypsum board comprises a
core made from an aqueous slurry of calcined gypsum which hydrates to form set
gypsum. Typically, the board has a a paper sheet lining adhered to both of its faces.
30 A characteristic of set gypsum is that it has a tendency to absorb water. To
illustrate, a gypsum core containing no water-resistant additives can absorb as much
as 40 to 50 wt. % water when immersed therein at a temperature, of 70° F for about

two hours. In applications where the gypsum product is exposed to water or high
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The expression "water resistant” should be understood to mean the ability of a

prefabricated structural element as defined above to limit the uptake of water by the
plaster substrate, while still retaining the dimensional stability and mechanical
integrity of the structural element in question.

30 Depending on the countries, this water resistance is codified or regulated by
specific standards. The ASTM 630/630M-96a and the ASTM 1398 standards require
in particular that, when such a gypsum-base article is immersed in water for two

hours, the water uptake by the plaster substrate is less than 5% and the water
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accelerate and improve the development of water-resistance in gypsum-based articles.
25
SUMMARY OF THE INVENTION

The present invention relates to a method of making moisture resistant
gypsum-based products, e.g., gypsum boards, reinforced gypsum composite boards,
plasters, machinable materials, joint treatment materials, and acoustical tiles, by

30  adding to the aqueous slurry used to make the gypsum-based product a small amount
of a siloxane and a catalyst to enhance the curing of the siloxane. The method
comprises mixing a siloxane emulsion with the gauging water used to prepare said

gypsum-based article; mixing a dead burned magnesium oxide catalyst with calcined
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siloxane on the gypsum. Because a relatively small amount of siloxane is used, it has
been found that the most uniform distribution of the siloxane on the gypsum is

25  provided when the siloxane, in the form of an emulsion, is mixed with the gauging
water. This uniformly distributes the siloxane throughout the gauging water used to
form the gypsum slurry. The gauging water, premixed with the siloxane, is mixed

with the gypsum and other dry materials in the pin mixer to form the slurry.

30 THE SILOXANE
The present invention broadly contemplates improving the water resistance of
gypsum based articles by adding a polymerizable siloxane, in the form of a stable

emulsion, to the slurry used to make the gypsum based articles. The slurry is then
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25  SILRES BS-94 by Wacker-Chemie GmbH as the siloxane. The manufacturer

indicates this product is a siloxane fluid containing no water or solvents. It is

contemplated that about 0.3 to 1.0% of the BS-94 siloxane may be used, based on the

weight of the dry ingredients. It is preferred to use from about 0.4 to about 0.8% of
the siloxane.
30
THE SILOXANE EMULSIONS
The present invention contemplates the use of a wide variety of siloxane
emulsions to provide improved water resistance. In the preferred process a

siloxane/water emulsion is formed in situ by mixing a siloxane fluid with a small
5
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then metered into the pin mixer. The siloxane/water emulsion is sufficiently stable
that retains its characteristics as an emulsion as it enters the pin mixer. This
25  procedure results in the siloxane being uniformly distributed throughout the aqueous

gypsum slurry and uniformly distributed throughout the resulting gypsum-based

article.

THE CATALYST

30 The siloxane product described above is a hydrogen polysiloxane. It cures by
forming a reactive silanol intermediate (OH compound) to yield polymethylsilicic
acid. Itis postulated that in order to develop the water resistance, it is necessary for
the siloxane to cure within the wallboard. When the siloxane is added to the gypsum

slurry, the curing reaction begins quite slowly. In many cases, the water-resistance of
6
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ermul si fi Ghas bleR dfiBHRred P XA BANLR DS ALSL I, gy?%m slurry
used. However, pre-made sil oxane "ermul si ons freque

hav o Bpnapyel the Wi)@fdbq dleang bt pryvisenihe yallkpae! wrﬁewater absorptlon
emu |r§§1sftdn@é Sit }ﬁﬁgot’ﬁfﬁ ﬁaﬂﬁ@ca@ﬁ?b@x@é’tﬁé&’%e} ﬁ&guﬂlé’aﬂéﬁe

probl ens I n nmaki ng % psum article, such
adhaedcye witlohe empoemis ptg pExnsem iskiry h Eorge}prgmlm the alkaline carth

'be hY)Qfd@; érfa ﬁ’lroﬁ’ﬁlgss ?@g@s‘cé tﬂé o‘i“ 'énrt © %Eﬁtﬁgﬂ#’ YRRt solﬁlﬁce and asa

| oxane/ ma er enmul sion ntensity
m x @gsult shejafiyebing eprth loyidey wédilydwmﬁeqrh@e thalpHmf ¢heoturtyh é"he higher

g au %m%%@%@gv th i’ME a&dﬁaﬁoﬁ &ecglc g#%gm 'hg&rg‘?éxp %@e?\rer the

[oxanel wat ar enru I i ent
st ablkalindratth pxities and hydrsx1d¢$ama¢llv efrapswmlc@e sitoxame te mulss rapid

as i e pin mxer. This procedure results in
t he etél?l g%(na({}le é)ljagr?g uni formy distributed throughout

115h e aque 6h|$prgfj:psd1mt2éysu isrdgacaimoinednndgnesidny oxifie bachise titedinost
t h r %ﬁ%@@{é ‘LJ%&' 1 S%ﬁllﬂ nﬁ% l'g?}g ?acmebv%‘%h tgle ggl’ﬁ I ocr:len S Oé:CE'%SIUITy

he SI oXane aeser ove
h yd rodgethalp‘dlleyﬂmdame( arte. dezict bwmﬂdemgbgsuﬁmasmlmeais g detdutieg of
S|Ia(11rl1 | nterme date%()—lco

pol JHCURYPE TR TP EeerS T BB Ror Gl Tedmeompligya e

t o dleadelimdtrﬁ@nwameoxme&ltaﬂ}tzmme puriﬂg of theRRERA[S Gftloult Odusing
" SRR ol e o Ay rpain e el Bt Bipacgeo i

r e accbmﬁﬁrcmlg laveslabld intith alofsMtant cdripoditioy. cases, the

ERE TEE AR TR

Cas @gpsuinvd Wt otlier BEThaE@INE oﬁfer fohaifwally biemibike RCtataB)t

the tl];rglgg%g tﬂegcar[) %%igsu(rjno eﬁme dry-mixture containing the catalyst is then

25  added to the pin mixer.

A relatively small amount of the catalyst may be used. It has been found that
from about 0.1 to about 0.5% by weight of the dead burned magnesium oxide, based
on the weight of the calcined gypsum, may be used. Preferably from about 0.2 to
0.4% by weight of magnesium oxide, based on the weight of the gypsum, is used.

30 The preferred catalyst is dead-burned magnesium oxide sold under the name
“Baymag 96” from Baymag, Inc. of Calgary, Alberta, Canada. It has a surface area of
at least 0.3 square meters per gram as measured by BET. It has a loss on ignition of

less than 0.1% by weight.



not devel op conpl etely. Wen the siloxane cures slowy
and the water-resistance does not devel op i nmedi ately,

wo b@emaisbboar d nust be stored for a tine suffiBCEOB2008026345
the water-resi stance to devel op before the board can

be shipped. It has been discovered that certain
catal ysts.c be ded to psum sl urry to .inprove
the cur es%lF %{%ﬁéeng‘? %‘%%ﬁ’?éie?%&m%? TEAENERUEN PXHEC. WERd) 1B g pResent

Wi t hinvétien, aﬁ@S@Wﬂiﬂoﬁﬁl nid@fidsfiinaE8s cahbe USmdI¥RAEL %néon;ﬂaﬁﬁg the
t he cat al yst be relatively water insoluble and

nonr BYEPE VECRPERUERCE &Fr.f BETive msferipls aregyised vt water. v

For e X a MRag:, of it xathkalié RERALE Hea@buFRS na BbsiMIRE (Hmag
?J the prior art, are relatively water
ol

Cg‘i?&zf‘é%m%? | magnasiom gyide{ Premag0) warater o idefesminasnsing
hyd rmﬁi}féﬁﬁlré Riss Syité'iﬁ (TR3)Ofrhd RS Shikisa eledBtfid thiBEtePht

interferes with the rehydrat|on of cal ci ned gypsum

hy drB¢asys thiBsad 6‘<PéYed fionithe poshermis reagtiemofdvigQavath ayater. Each
hy dr@pResnthiabd s9 aﬁlﬁﬁ‘lﬁéne%&tbxwé‘ %n(?ldd:}ﬁﬁpﬁert Sake efﬂ%%econds
rapid evolution of h en. referred tata 'S
dead¥§ @awgaxw&ghgbﬁemm@x f&éh%@@mrseplmedamm Stp where the

100 Mh £n€divin VRS ind m&lnﬁ%?e 138 geehzaof%gnthfs%a]% Sy § Wis%—h

the conponents of the slurry ot han e 'si loXane.
The terEpAaBgsHEls eratpmeshiHyotbate cayrdes The dethds oiledtatpy a
of the SLligaNEs@RdTht futs ct&?ﬁ%g‘t{%ﬁﬂg\sﬁgletlh&low
siloxane to cure nore conpl et burned
mgnE%BkEd oxi de catal yzes the curing of the siloxane

wth the—evaiut ral

hydr ogen %h&h ver, the' c% II%ﬁr ne [GHhiegture F
commercially avail abI eCmvemloaalMg&l sﬁlédemmﬁMg@l on.
The tyst—ts—=a d.7 ater-at—that S ore eferably
dry-plended with the cﬁcned gypsurm eﬁ'fg‘ t he ot her dry
mat er 108l s | n order to 1ydof ormdy distirrgomte the

cata t—t-hroughout—t hﬁ—PﬂlﬂPed—gy um-—The
dry-n?@ture cont ai ni ng' 'tte cat al yst |7s52t4hen added to
the oo m xer. A reldtigwely smallT a 1 of the

‘cataljxs_t_nca_y_.be_usgcy d that from
about?®. 1 to about 0.[58%¥y wei ght of| 1% dead bur ned
magnesjoUm oxi de,” basgt;gey t he wel ght] st e catcirned—
gypsum_may bhe used [Preferably from about 0.2 to 0.4%
by wetht of magnesi ymé%i de, based (df6-3the wei ght of
the ST TS USEU 75350 76.55

800 78.93 76.60

900 79.05 76.65

1000 79.16 76.70

1500 79.62 76.91

2000 80.07 76.80

2500 80.50 Temperature dropping

3000 80.96 Temperature dropping

15

Results demonstrate that the reaction of the conventional magnesium oxide

with water is significantly different from the reaction of dead burned magnesium

8




The preferred catal yst is dead-burned nmagnesi um oxi de

sol d under the nane "Baymag 96" from Baynmag, |Inc. of
w@a0gaeoss9 Al berta, Canada. It has a surface arper/vf2085/026345

| east 0.3 square neters per gram as neasured by BET.

It has a loss on ignition of Iess than 0.1% by

wei h.td. Thg diffgretnce et ween dead- hur ne ma'ﬁne ium

oxi (&% YEB YAk PeASH YLBMCHAGENEESHIM QAT CTRVEHT MahEPre

Ma.g BR&hdiicaid d@s@cﬁﬁmb&aﬁi\ﬁqfﬁ fiSS Byat U vilieraao the adactigh c_ifhllead

increase in tenperature when the respective naterjal.s

L DR Gt T s Sedinalb ShBTAE G UL FUR the

of  eeafdrdaue Nells RORGSewRRday diRrdntiRa yemgeDHdead Bkned

onventi onal .magnesi um oxi de (Baynmag 30Q) in water was
et SEDITELP cefgﬁlwglg? @néi%%ﬂ%r S@ps%%m TRS). The

TRS uni t TheSpraferr€d &edlysORideadhieiddRsdehésidn atidRAPEHIBSthé Aftne
heat evol ved fraomthe exothernmi c reaction of MJO with

wat ePaymagly” Smdtarm@s ng Ppreuseabprgiusat? ivagsfadre e % legrshan
and 1406, b TWRbRSture FARKSSterhO MRAQNHS 0:884 1R BRThteehRirature

C{el
10 seconds. e thernoster is placed into a cup where
t he tigagfrioaneraihen pbrt Ataraatiteble fpruse dhepreseneiavengion.ed;
16Ni 31424 Biin® okifles@hA yﬁ)ahée?ﬁﬁ?aee& nPefinit ARk SusW thOBARRE 30,
(Styrof oam cont ai ner). e data is collected by a data
ac qureyideiagervatp sptakysis Tibe siloranccbit sediargnesiung exidgsgre 1ot i n
Tably fdreddel 0% thdyABlak Jf_tﬁeér}ﬂl&?reqm%tﬂr@&% Al edust P8s of
reaction of the conventional magnesi um oxide w th
wat @ppersorgingni ficantly different fromthe reaction of
dead burned magnesi unoxide with water. Reaction of
conventi onal magnesi um oxi de with water was nore
18x otTRAMPEESNd caused tenperature to rise by ~ 50F

wher eas i r; ' |
g L e g e e G
t he wahgred eamypositioniyithin s scopmyf the pesetinyention. It is understood

di f ft}%{i ﬁ{ééei &L&el@?ér}é"?& forth ngﬁﬂstBH{}é‘gt%%gsg&ﬁ%a‘ﬂ [Haf?;’z‘%gtﬂ&

and er conventional nmagnesi um e preferred
cat abmpdsitions are adththeaedpae(diresesent ioyentien. skilosk skiltbdiin thhert

anme .. ", 1. Bay.naq, e se Jt.produces
L R S s
Ri s grepystl eontaibdag nther quamtiics digaterivds andrequivaent apecies of materials

te er%léolérﬁlurét'rsﬁeedb%go no nore than about 2 F are
sui tapl-&%F 5TEE 1 he present invention. Magnesium

oxi des that produce greater tenperature rises, such as

the BB 30

25  Paper-covered foamed gypsum boards were prepared on a typical full scale production

line in a commercial gypsum board manufacturing facility. The ingredients and their
approximate weight percentages (expressed as relatively narrow ranges based upon the
weight of calcined gypsum employed) are listed in Table 2. A portion of the gauging
water is continuously stripped from the gauging water line and fed into a high intensity
30  mixer. The mixer was a Vertiflo Pump Co. Model No 1420-2x-2x8. The required
amount of a siloxane fluid is continuously metered into the high intensity mixer where
it is mixed with the gauging water for 1-2 seconds to form an oil-in-water emulsion in

situ. A ratio of about 25 parts of water is mixed with each part of siloxane. The

9



provi de adequate catalysis of the siloxane, but such

magnesi um oxi des are not preferred because they retard
wW@Roobloz03¢y psum r ehydrati on process and cause | PEEUSL005/026345

paper bondi ng. EXAMPLES The foll ow ng exanples wll

serve to illustrate the preparation of several

wal | board, c St 1 £.hi r

DR Ry BT §RE P ey iR B R (e 18 oRER TR

set itr thibdlance of the gaugigiweterp Thposgssiamoxida atas deyrbjended with

other c sitions .are w thin.the .

vl Pl e i e B B g, PAER R

t hatindigion rsilecanpasi magoessunh oxidoinhtr prgpapsiom thabadds were

ticles may be prepared contai.ning other quantitj .
VRO e SRRt e G R e 2R g By ot iperion
% h OSrﬁzchcbds usd fn@i)e&iéntb.eBﬂamds wtdMepdred with parious caneergtitions of

oang psum boar ds re prepared on.a typical .fuyll
oo Do AULTIBRS et oyl tean JotsBibadifh contol
manWoagkds Whd Rged e vhict i¢sistdive in Mgordatice with A8TM TheilB96.
appr oxi mate wei ght percentages (expressed as
rel atiayglp, narrow ranges based upon the wei ght of
cal cined gypsum enployed) are listed in Table 2. A
RPrt 'Cgrﬁsd?ﬁ BBJ}&P%H&ioH@n%P@ﬁ&ES i s continuously stripped
fromthe gauging water 1ine and fed into a high
I nt enshNEREBIERT. The m xer was a| WpgridHr o Punp Co.
Model _No 1420-2x-2x8. The required anount of a
si | oxangidel gigluinS continuously nptigped into the high
intensity mXer where it is mixed with the gauging
wat er fg& 1-2 seconds to form an| ajilegi n-wat er emrul sijon
insitu. Aratio of about 25 parts of water is nixed
W th|eaghpart of siloxane. Thes| |pxapg/ water enul sijon
was then returned to the gauginglwater line where jt
m xed ¢ iReither bal ance of the gauginggwater. The
magnesi um oxi de was dry-hblended With the calcined

gypsungangd ot her dry ingredients|gri.ey to the pin

m xe xcept for the inclusion pf siloxane and

rragnesdiéjyg}sgp&i de in the preparati pmoghe boards were
prepared using nmethods and ingredients typical of

pri of Ol%grfg%psum board productiop gephods and
pdl e

i ngr nts. Boards were prepared with various

concendet Rldkgps of sil oxane and varg@ugognount s of
magnesi um oxi de and were conpared with control

o

foaming agent 0.02-0.03
sodium trimetaphosphate ("STMP”’) 0-0.016
recalcination inhibitor 0.13-0.14
magnesium oxide 0.1-03

In Table 2: the set accelerator comprised finely ground sugar-coated particles of
calcium sulfate dehydrate, as described in U.S. Pat. No. 3,573,947, wherein the
accelerator is not heated during its preparation; the starch was dry-milled acid-
modified HI-BOND starch obtained commercially from Lauhoff Grain Co.; the

15 dispersant was DILOFLO, a naphthalene sulfonate obtained commercially from GEO
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boards and tested for water resistance in accordance
W th ASTM Test-1396. TABLE 2 Gypsum Board Producti on
wo pgoenizents I n Table 2 : the set accel erator PONP1088026345
finely ground sugar-coated particles of calcium
sul fate dehydrate, as described in U S. Pat. No.

T A A R e X L

aci ot e ﬁHr= Mrﬁdr&’r@hs YERSENEX &‘)omnmmnghgeylt Sbtainad

nap RV SCTTR S Ao (Pt LA RaT e Ty e Poff oaming

CECSpRA1 wdstWI T TR %6, @Btaﬁﬁ@b@ﬁmetﬁ@mﬁﬁyﬂqmmo&:orﬂi o
gaper fiber was fine hanmer

er .f
ey G s (o RPN B ey o G PR PR gaipercialy by
obt apg&ds 6. rmrSf Clodib, Mo.f drdthe@ea1ddiios mm&conngRMOSE 2001, a

Klrkland W |nton thefo T
12769exgprenmpiRyed EF%WWW‘%“&%W& Es i s difige digpe. The' Sioxane

Gr eepid £1luid S Gnder tho Barh®SIIRPSIES-WESAWACERTAEBic\BSHH. The
ppl ied commercially by Astaras, Co. ,of St. Louis

- MAGWSIHROX|E W5 3 rl??érhuawd imegnasivbexidesoldnder thegpame “Baymag

500196”%#@3 d,fn@a%elnermlcmge@ AbefiE @asgiar ecal ci nation of
board ends during drying. The siloxane was a fluid

sol d undé&he agels N@FFB‘”QNEF@ESI Biguopotyyidpgentiapevsiedgion line by:
Grb %m&n@usmg{ﬂ&ﬁmghwm%gmé ingredRAY 1P BRPOTREANASIqUMBus
oxi de sol d ‘'under the nane " Bayrmag 96" from Baynag,
I nc slusy (bafesaying agantiyes psed toamsEE aqwerys fReay e sprarase foam
pr O%E‘Ige?egm%@ Hent; QY foli Nlas Weh i @Rl HAOHS sRFP %‘&Jg'h% mixer);
l'ine contl nuously introducing and m xing t
1Bng rce@tmnmséy Jepositing theylumbort Hpapeui verghed (fgc@amr) 9n {mpeng

f oam).fg, A ?%%Botﬁ@rﬁ)eyeg%gvetr %egt:(['ﬂgcrrlrfbat% 2‘3#‘& Wg&’sfi‘t% 51Brrfto form

separate ting sy s then
i nt rto éheb dhdck lmatsi when the bydrgtlommf d@ghlcmhvesulfatﬁ &emihydrate to form
cont, U
he e%ﬂtﬁ&aszlg%te qgg@?{eg)h&geéﬁgg’ar%h B¥o Bg‘keathepﬁﬂ‘g; }gl(rflg %ﬁﬁaﬁégh to cut
pap grecsolyequtigigdlet meGaghoaphip erdke me'rlduah@awe pbshouetPx4 feet and
| uryr r [ he
drlé m%)}gthog %q%id?yl @?E%HQU% h? 4 ﬁumﬁé}g?}g ‘e to form
cal ci um ?MlbléeAtrwlsmrhwp@tlm mimé@d;edl rfraciuctsnrdlsvgteswé imake
the slu tting the
accor 8gler gS? e mg?\a}ﬁ% ‘?Jﬁg%v?g]%b %gbout 12x4
feet and 1/ 2 |nch thick; and drying the boards in a
heat edpmulst i deck kil n.

Product Siloxane % MgO % | Moisture

Absorbed %
Water Resistant Gypsum Board 0.8% 0.2% 4.5%
Core-Treated Gypsum Sheathing | .04% 0.2% 8%
Board

25 EXAMPLE2
A laboratory test was run to demonstrate the effect of dead-burned magnesium

oxide on the water resistance developed by a siloxane in a gypsum-based article. An
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Typi cal noi sture absorption values for such products
when tested in accordance with ASTM Test 1396 are

W@ baer2036¢d ow i n Tabl e 3. TABLE 3 EXAMPLE 2 A | BYDUS1005/§26345
test was run to denonstrate the effect of dead-burned
magnesi um oxi de on the water resistance devel oped by a

T N A Y
of Weigk Ehebimixegor $300apm Hrey mfrﬂfes.?ﬁ@@stsr P8 ftbe erdulfon was then

m nut es n sts 1- | si on s the Xe

W £ HmER G hE St &7 Hir ST AT G BeT 64 S5 Arre

of CRAscadmdunol Bafmg @Bnighésioh oBayiNagh &g Blgriesod 10 seconds
oxide in a V\&rl ng Bl eﬂder for 10 seco&ds and fo

d
Pnt o?nd fprered ipip expenahich mete heated Qe nd ost f s PRI

in tHnﬁm&@&&eﬂﬂm@E:al&ﬁé‘@d%th&ﬁlﬁéypﬁm@ﬁhﬁhs@@ dInSaMnésh,eo v% by
gypsum was used. In all tests, O. 7%?}Hl¥ ght of

ST 1 owsel ot Sigiae wanwsedeThecelsared et obhasinsg ﬁégseéen tests 1

used_i i d6%h $n Table £ bé1SwS AWM 24 holif ﬁle‘}nanhﬁkﬁw theVclitbtls Rvere
24 hours of the manuf acture, the cubes were imers

ed

i n wistmersaddn Watehton? SOwp atsppipB 4%9@?@&%&56@@%@%%1396 and
18STMedie$ For %%%u@ nﬁhrt:@t%&?@ex% Qin ATRhchIVeLand Y zﬁ%ra'g@ fofiture level
were run at each |l evel and the average noisture |evel
for fdiéherthieetssts shewn & shown in Table 3. TABLE 4 The
sanphg, 08 test 4, made with synthetic gypsum absorbed
| ess nmsture than the sanple of test 2 nade with a
nat &@LEgﬂlpsum al though the same anount of Baymag 96
was mboth—testis—The er ernce q i‘é‘ﬁﬁerA ld}b@
to theég?Nrr%urltl es, such as f?‘}lf%sh th tﬁg\re ty%l ca? 'y
found in n synt het| C gypsuns. The fornms of %iafierehcuon

sho &lltlr%l—!.u:bbl ed— et etrn—at to—bhe—T
as il I?ustratlve It Il be apparent to those skilled

in the art that nunerlous m)dOt)ﬁ%ati ons nﬁsy()be made

t her gi-n V‘v'rthcut%epahi R3¢ fro e opll of—the
i nvent i

on and the scope of tﬁg%éppended C?al ns. W\
Caim 1. A nethod fdar nmaki n@.53 wat er - rjegé st ant

' um based article
gyps 4 0.2% 3.8

15 The sample of test 4, made with synthetic gypsum, absorbed less moisture
than the sample of test 2 made with a natural gypsum, although the same amount of
Baymag 96 was used in both tests. The difference is attributed to the impurities, such
as fly ash, that are typically found in synthetic gypsums.

The forms of invention shown and described herein are to be considered only.

20  asillustrative. It will be apparent to those skilled in the art that numerous
modifications may be made therein without departing from the spirit of the invention

and the scope of the appended claims.
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conprising: a) mxing a siloxane enmulsion with the

gaugi ng water used to prepare said gypsum based
wa@etoso2®sp9 b) i xing a small anount of dead- bur PETIUS2005/026345

magnesi um oxi de with cal cined gypsum c¢) mixing said

si | oxane enul si on/ gaugi ng water m xture with said

cal ci ned gypsum nagnesi um oxi de m xture to form an

aqueous slurry; and d) shaping said slurry and

allwyi@]%nﬁaidd shaped slurry to set to forma set

gypsum based, water:resi.stant article. 2.

according to AC‘P%TF‘?I‘{ fpr Wﬁfélp%? S gssulnﬂ%sg%@glg

pr ogdgssing: t enperature rise of no nore than 1 degree

Fahrenheit in the Tenperature Ri se System 3. met ho
dccordi ng #lo THKER AL O%Wlfﬂor’s‘ﬁitla&‘ﬁﬁé% VARTSRT 8 pﬁeggrg

a surface 3rg§dg§psaﬁl-ﬂami&b;3 square neters per gram
as neasure y BET. 4. A nmethod according.to claim1 ..
wher ei n saPX TH#ig8 éémﬁlh?%%“&%pq%%‘%%fn? ‘Q@g“gﬂ“‘?’ﬁmdf iwérx‘h Clpined
| ess than 0. L%pdam; wei ght. 5. A nethod according to
claim1 wherern the anmount of nagnesi um oxide is. fr.om
about 0.1 £b mibesaidsipxgre pubTonY $rueigg ﬁ@'ﬁﬁ{m’%urﬂwﬁ%tsﬂgd
qgccor di ng t o GlAbdbbsRihRiueRbddehixQredgoinsan aqueous shurry;
pol y(nethyl hydrogen siloxane). 7. A nethod according

to claimé V\/r*i‘éii.ei n said poly (nmethyl hydrogen

si | oxane) AP R4 idf ShRA AR QLS wiflg Shid Shapddittrrylto Get\té fordoa set
of the dry 1ngredients of the set ,aypsum article. 8. A
met hod accor diypgnt-based, siater-6esiwie &4t he quantity of

sai d poly (et Bydholydb Slaln® X WRrkini sEiddRQHEs B Gxilld
about O.%' W . %019 thelcag[rfgly}oi r%gr edi enins lo?ll%%ﬁ_;lset 1

1§y p pumdnees jterhperature rise of no more than 1 degree Fahrenheit in the Temperature

Rise System.

3. A method according to claim 1 wherein said magnesium oxide has a
surface area of at least 0.3 square meters per gram as measured by BET.

4. A method according to claim 1 wherein said magnesium oxide has a

20 loss on ignition of less than 0.1% by weight. |

5. A method according to claim 1 wherein the amount of magnesium
oxide is from about 0.1 to about 0.5 wt % of the gypsum.

6 A method according to claim 1 wherein said siloxane is poly(methyl
hydrogen siloxane).

25 7. A method according to claim 6 wherein said poly (methyl hydrogen
siloxane) comprises from about 0.3 to about 1.0 wt. % of the dry ingredients of the set
gypsum article.

8. A method according to claim 6 wherein the quantity of said poly
(methy] hydrogen siloxane) is about 0.4 to about 0.8 wt. % of the dry ingredients of

30 the set gypsum article.

9. A method according to claim 1 wherein said article is a water-resistant
set gypsum board.
10. A method for making a water-resistant gypsum-based article

comprising:

13



9. A nethod according to claim1 wherein said article
is a water-resistant set gypsum board. 10. A nethod
wo enosomidbNg a wat er-resi stant gypsum based artPCT/852005/026345
conprising:a) mxing a quantity of a siloxane fluid
with a portion of the gaugi ng water used to prepare

sai d gypsuny based arti t.ensit ' .
forma sil 8k d?fé%tqg?m%h?ﬁ asslrl]l%anle et glsgl vflﬁl rl)?tllorrr’iy of imr?}%gglﬁé)
smal | anount vefternmdgirte piepane cadd quasumtblase«iakttrile’lie d highpstemsity

c) mxing said. silgxanelwate on.w.th the
bal ance of t HEXgdp ”ﬁlga ﬁ}\]ﬁfa@F)’wa%f elﬁﬁ&]lon P

gypsum ITH? B Shitst e @stne B afbwiit of ﬁagﬂe‘sﬁlbmtohfele siithexlained gypisen;

m xture of ste C formanaueou ry.; d e).
Shapi ng sai’y & H‘% %‘dé rany/ Vs Iy Sé%ﬂ ‘H%k‘iiisﬁ ﬁycglogﬁ?ﬁa‘%géng
set to form ayg&t gypsum based vvater-re3| st ant

article. 11, Arrethod accordin am 10 el

sai d si | ox&herinestd @ReyBiene u“F‘ 8?‘ Ei“’?t?fe f"’}‘\tg i?ﬂfé g¥fog/water
of an enul si fhRfure ddtepACTRIBRarpGendklngytadcl ai m 10
wher ei n about 25 parts by weight of wat er

mi xed Wi t h ealppipHiaid %W@H?W‘é}g sadgl q@?%ﬂ% °§?té}5 orin a set
10A) . 13. A Afh-85:68 vehiddGesisn€h@tle) 10 wherein said
magnesi um oxi de i s dead- burned nagnesj um OXI de. > 14

A et hod 1 hcc o diethgd perording thelpgm | aherein spid siloxspg(atepgmulsion

MgNeRIHIA R¥cdBsdnse S AhARGH, 0.1 to about 0.5 wt % of
the gypsum 15. A nethod according to claim10 wherein

said artil2le lﬁ@ieﬁmdm@ﬂl%‘ioﬁa&ﬁtlo&@?YGWB@H%S Bty Ry, weight of
| a

nat GF R e R e b B e e 0 7,

% xi ng a1@}uantﬁ|me§h06fdc@r¢1®<@r?@“flIlg“ibewntsﬁldém}%?sﬂqnbﬁx%ff is

the gay HEliu S8de t O Prepare said gypsum based
artlc?&Je |n aﬁll\g g{]m#nte%sny m xer to

A method according o claim 10 wherein the amount of magnesium

oxide is from about 0.1 to about 0.5 wt % of the gypsum.
15. A method according to claim 10 wherein said article is a water-
20  resistant set gypsum board.
16. A method for incorporating siloxane while forming a water-resistant,
gypsum-based article, comprising:
a) mixing a quantity of siloxane fluid with a portion of the gauging water
used to prepare said gypsum-based article in a high intensity mixer to
25 form a siloxane emulsion;
b) mixing said siloxane emulsion with balance of the gauging water,
calcined gypsum and a small amount of dead-burned magnesium oxide
.to form an aqueous slurry; and
¢) shaping and allowing said slurry to set to form a set gypsum-based,
30 water-resistant article, said article absorbing less than about 10% of its
own weight in water when immersed at 70° F. for two hours in
accordance with ASTM Standard 1396 within 24 hours.

17. A gypsum-containing board comprising a set mixture including a
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forma siloxane enul sion; b) mxing said siloxane

emul sion wth bal ance of the gaugi ng water, cal cined
wa@ypsopsend a snmal |l anmount of dead- burned nagneBCT/UR2005/026345

oxi de to form an aqueous slurry; and c) shaping and

all owi ng said sl urry to set to forma set

ayps r-res rt|cI ai d cle

abs oslﬁg%t%ggfesosun ﬁyﬁ%gfa g pr?p(age Fta ﬁmﬂount of

wat equbstdvesially mmms)eﬂiluhpre-ﬁﬁxd& in b dightivensitg tixser leith a portion of the

accordance Wt St andard 1396 24 hours.
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slurr recur I xture with the bal ance

of t"r‘f%[:or E%\%&L&a‘é Edlzﬁé%%wzgrlﬁﬂﬁﬁt of dead- burned

magnesi um OXI de to inpart to the board a high degree

of water resistance such that said board absorbs | ess

t han about 10% of its own wei ght of water when

immrersed at 70 F. for two hours in accordance with
ASTM St andard 1396 within 24 hours.
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