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METHOD OF MAKI NG WATER- RESI STANT GYPSUM BASED A

5 FIELD OF THE | NVENTI ON The present invention reMﬁMﬂm"“ mwmm
to a method of nmaking noisture resistant gypsum

products, e.g., gypsum boards, reinforced gypsaﬂ+————JMAm“
conposite boards, pl asters, nachi

nabl
joint treatnent materials, and acoustlcal tlles gmmummmmwmwmm
adding a small 10 anount of a siloxane to the aqu
slurry used to snake the sum based product. More *Goooo2*
particul arly, MEEHRHROEMAKANENMAFERRERISEANT t he
addition of a small rned magnesi um
oxi de catalyst to tﬁgggggé%ggsgﬁﬂgﬁﬁq ggenhance t he
curing of the siloxane. BACKGROUND 15 Gypsumis a
naturally occurring mneral which is typically found
| AIINOFalrHE INgEANTIeds, vol cani c deposits and cl ay
beds. In chem cal terms, gypsumis calciumsulfate
di hydr Eh@pl(e@lsowezmyelatqmtp@ rn@thefil p’éumaklgg prcoﬁw@e‘dmahmcgypsum—
du t arl s, | roce
Syl BB bR B RMRET &P Qi RIBRERE Bira Pbters.
pm@ﬂﬁﬁzsal@ﬂialeeKdISZﬂnmafe@tﬂ%riﬁ gqatérhi% wad edouddicald Virks 38y QIdigSa small
driven off and there can be formed either calcium
simewrt et Héﬂ?wsﬁ%{h@ agegeseslurryusep ) make higlgypsm-baget reduct.
apfayd éﬁx@ul?%‘% re %h{] re(i)e{ﬂqs tla%hé ?dmt%naéf%rs?na"ilpgnount ofa
durat on of E€xposure.
udead buh&akienztgnememansdd (Eatehpdthlo tH&aqhatns hyﬂf)abe:nhmﬂe the curing of
anhy 8rite forms of calciumsulfate. Calcined gypsumis
cBHaNPESt reacting with water to form cal ci um sul fate
25 di hydrate which is a fairly hard and rigid product
aBdOMGROUND referred to herein as ' "set gypsum”™ An
exanpl e of a common gypsum product is gypsum board,
whi ch PspPsainis| %ﬂattug%ﬂownalsmrlmql wrlagh v@mym@nlkygfop@sheu old salt-
g a
Sﬁgég c{%oh]&g’]}ﬁg ﬂ%ﬂeo\éﬁ% Qrg(fcfji?);ni)&ﬁ fn chl% ge%%’? p@ps& i cahcmm
hyudifaget dahydratef(ﬁiaﬁ@sﬂﬁo(ﬁOTgyspﬁa,thalTymoda&ddyl,lsotdBQ H;Qﬁibduct in
has. a a a er sheet |lining adhered. to both of its
fHE@ys I EWLP%f?%Fﬁstlc of set gypsumis that it has
a tendengy chRidbadide §@}&hate i Reatedsdflitiviiy, %g)%cegs called
gypsum core contali ning ho water-resistant” additives
ceatciningothp waser ol bidration is driven off and there can be formed either calcium

sulfate hemihydrate (CaSO, 2 H20) or calcium sulfate anhydrite (CaSQOy) 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
"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.

A characteristic of set gypsum is that it has a tendency to absorb water. To
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as 40 to 50 wt. % water when imrersed therein at a
tenperature, of 70 F for about two hours. In
applications where the gypsum product is exposed to
wat er or high " humdity, this characteristic is
un a The absorption of water by the gypsum 5
¢ SRR oot Eorp s Plieghn e s BVt A s much
t he 40tO8UGE. %W i@ atinEminfersedthé&eRbit @ltQapGaturd BPV/\GJF for about
and to cause the facings to del am nate. Gypsum board

\9/0 Béur@s dyjapnlisations \bléﬁrﬁ theayesums peasluatid expcys.echga watef aclggh

1?]1tyé tlh cf?a%/c%r?s%c\% uaﬁﬁ% 'efléorbégl%f[%g‘ gwgter %yahe gypsum

teride -t(b&dktd’l@le b@a{gih ofihra p@dﬁﬂict ©Ah@RhSEHOBuATUINRRDE to
it is inportant that the gypsum' 10 board exhibit

g&?ﬂ@ro\%’tl%&‘cql &€& Vethasiddo C'aUSFH & fachigs &y depmingteaduct s,

i ke or r. t|Ie )

bl ock, yggﬁﬁ?gégﬁgyE gh%%% ﬁb@%y ave f@ﬂ%@e@%ﬁ%g”ﬁce“hwh
| iist ¢dvere|de7$lﬂsplastl:csortcera\mt afe andffenthis gurplosar i ofiiép $¢fBred to as a

for e is imersed in water. the
bo%\(ﬁgb @‘Pé@P@fd a %ﬂ%@a%PHééH%h #ePa & inimmareniohathe gypsum
aBParki Q% Aibit% 0Bl Gkerd6@liafle 1t strength. Actual 15
tests have denonstrated that when gypsum board core

rmt er i dheswasidr ArEre@dts, nk&\/@ideriar%gyps&mhﬂ'llﬁ)aﬂi copRmt tlhzeogypsuln
ASTM Test 1396., water sorption in excess of

439 Cﬁrgmsen&am d thlike havespiptieln ave ree&ANqeddevates. Wiken
f

B??lﬁ%?g&ﬂ%eégll%%%ﬁg; %[ 6{{1/@%% ﬁ%lﬁgrgg .2 \Hagtglptchergoald quickly
| Aoripor atnistlerable Amaovatt ef waes, antl dodes Agtaar dadl 5t Bycthen@sh. Actual

tallic soa sphalts, siloxanes, resins, etc.
ﬁelsﬁl hgve %mfnﬁséra&% tg?tdhk?%‘tﬂy?%{r@ Hgﬁcﬁiﬁdﬁét?@als‘f’ rlwnersed n water
Thay hayeatabse 107d, ydedsait Rt Sod. Qv&t@ﬁébs&%on il EHC%EEG&% 40%
gypsum product with water resistant films or coatings.
Oﬁ"é’ operer i Maexatginids hafe hras un?dﬁnleﬁptpssttto imptose Fireomdter

a d|t| epe
e%%@ﬁ% gg S sgln %?%cﬁe g]el'laesg ﬁ,taet'm h%e in g%the-%comratlon of

Kh\mg:raembtﬁamterfdhs such e Weetd| e soapB GRPHIRMI; a§1lo§2§h&fresms etc., within
p si | oxane, asphalt, etc. into the aqueous
a*t?rqa ivgly sulpe hemiivarge slurrps They bass aﬂmtléqelp@ﬁd dtigmpts teecoat the

SkiHishd g%@ﬁmﬁt? Rih (\/1ﬂthﬁepﬂe§Qtaﬁtefjilﬁ1ts%§ chftirf bl'{'g spec1fd fc example

nmet hod uring water- resistan
c ofiprss attanapts tOI\hatciprM,gymen ortpgra By by tltehﬁlﬂﬂiolﬂ oﬁ water- repellent
|st nce to the set gypsu

oruBiess s SerER e 5ol So- 23 21 KeinsmtiCongn oUmatipe:s he
UnefpotaRd df 9211@?@9 sUB}@an@béslphﬁlY el iflo R qBE@Js@ rhPR St)qaymg the
o

structural elenent as defi ned above to
uprodRe maferightngg theylurtile  pl ast er substrate mhlle Stl|

R RN e R T E N—
resistant gypsum compositions which have incorporated therein a 51loxane to impart
water resistance to the set gypsum product.

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.
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1 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 parti cul ar that, when such a gypsumbase article is

i mrers wat e t he wat er

the- pr SepuliEh Sl P8 S e e T & Tl by
abseof it staidann. the ABIM #66/66 0Ri-d&hndhRe @QIT@/I e98 MM @RIs)require
is less than 1.60 g/tn2. ' This water repellency is

am@@ﬂarﬂbatuyhﬁgsww aym@asbgsq:@npheusumgerssa&urg\eaterr &I two

aﬁodr?.atﬁé \\g&? Efél(é Bwq%%lgstte%%r bsst{aﬁe( n%sg { E(n ap(galgtwaéﬁre

auss;ocbmhainl the @k Yol |tlfa?¢@bb édmafaa@@)vle MR tHaANesh g/m?.
wat er - repel | ent algent and water and 10 preform ng
sai d shbstragracpalleppeispshicsedeusinginypryresy comprising, in general,

p I in order to obtain said substrate
%)trq%%%%ﬁ @tgso gd and dry state. ' Wth such a

procesg) hbiogeneduslf infiking at d?y bdrTa0| coblpei Sﬂﬂg%kttlly% least one
ter-repel lent _agent incorporated into the aster

mﬁxfg?ﬁa%éalqw sefateriheabayemgatiqnsd nyassr-rapedient wne apdl water and

1 h h | of the water-repellent

a@?ﬁ?gﬁi %%f&g%ﬁ?& ﬁﬂggxﬁﬁé“%se of siloxanes to nake

noi st uflﬂ dr yasg ﬁtméfogylas subshas et ofleP@UsHt Sin sSidGhbstrated®rmed in

board, is well known. Generally, a smal

aﬁﬁ 6? @V§F¥%xane is added to the aqueous slurry

used t P roduct

R A e T

rasmshannmgygtmn}ma$hd&msmﬂuamsﬁn$xmﬁﬂedﬁﬂmﬁbbﬁdfh@h@&woﬂ,

Pat ents .3, 455, 710; 43,771 135, 805; 5, 330, 762;

STSERCR Tt es%f’%%lab@%t e @asezéefeﬁ‘gsm w06 NgoPlHisd.

6 569, 5&4%%@@90)9&11'3? osmallel[ mggﬁngﬁggt n?g{/]p%’uw bzis\/\@products such

that in sone cases e si 1 oxane use
ggqg}tpnwb a%lobq@rcb aisuubll knaw er Gesshldy, animalla@sounobdr a siloxane is
eri od of tine or does

bl )
AP B eSS s TR 5L el A0 S S

r @%insd Qﬁ@@rléipeﬁler}m)dlﬁ%\éﬁlo@ RudhGnéisire R8s laif %ﬁ)%ﬁ’l'hybased products is
level. It is the obﬁgect of the present i1 nveéention

piasetibrd i UePatonts of Sﬁﬁdawbé‘#aﬂln@ 135,85] HR31&61;0 1665810

X008 B TP BBl S AR 51508, Bl

dissedvepnEtin dmavadses the@HbsdnRNE&d ﬂoﬁvﬂééﬁﬁé’%%&@ﬁﬁgased Froduct
articles. 30 SUMVARY OF THE | NVENTI ON e presen

| Woeniessiant dpeatmescaraplatehesiot afeasaikblegeriod st time or does not
r X Jﬁ%t?@éc &Y Th %ﬂﬁ&dca e{ ﬁ%g\%tgrare?lst%née c%/eg %8meve%pqo a

gypsum conposi
satisfactory level.

It is the object of the present invention to provide a method of incorporating
siloxane to the slurry along with a catalyst to enhance the curing of the siloxane to

accelerate and improve the development of water-resistance in gypsum-based articles.

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,

3
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3 1 1 plasters, machinable materials, joint
treatnment materials, and acoustical tiles, by ' adding
to the aqueous slurry used to nake the gypsum based
product a small amount of a siloxane and a cat al yst

t glagt@gaﬂ'\(fighlkﬁﬁe ?n%érlqlgﬁ Jlntttpe%trrslclz ltox 1% talﬁg ?%Oélsg%ﬂj élllfﬁgby

Ses m xin Xane enu

V\Bdl(ﬁng tsttd atj@eops elpawsscatodn&egwgy}seuham@d Prddue! £5mall amount
m xi n?@% dead burned magnesi um oxi de catalyst with

cal & fifagne anfb%@dﬁft tmesehwge theecusingjof Heesilgmansr Thesnaihed
j re to f gr.m.an
st e ARSI ML, % BLEUAL EylPyl P
S gmelmlmﬂ;ed atticbnintigingaiddad baged ngilghiésivm bRide@htatydt Wah @hlcined
sum based, water-resistant article. The

{
SE%%&H’?WW&M %ﬁC%ﬁ’t BERINELHE “t‘ﬂi]é fEXPSYM/ HBHPSIUM aAxide
t t t
Lo K] QRO A AR ) o
palédveing eaid phwésx,@rey 'Siskoednet watterypeumbasain witer resisi@d article.

in sity by mxi ' sl f] f ot
saugi ndneAieav i bating g Enpis it ok aro 9 tg Segortne:
SERAAAS batdd drhBe weeg‘h%fﬁl@ cﬁr&‘ﬂféd gsvgr m aﬁch&h&%g %Edlgﬁ‘ti In

dead- bur ned magnesi um oxi d ef erably,
t Beppefaredpmcogs a%loxarmgmnsmmloxusj@nmsd inseh, bybaséd: tha

Pl R & S BRI Me WRRCE A Fishar i b e fobp fow

negeufidct uri ng gypsum based structures, such as 20

wal | board a netered anount of water (caI | ed "gaugi ng
wat er " jn the @reaf?fyecbftrh@d“m‘&fuihd catal)@bw@@m@hu@e@mgnesmm oxide.
c " The. cal ci
oSG o 05 g hAR g vl BiBum AR R S SERet g e
mbilgbt)(aﬁtdegmuusual I y dry bl ended and then are
continuously fed to the pin mxer where they are m xed
with the gauging water for a few seconds to form an

BREEHr BN L3Rl SN TPURMENT S er - The

sl ur r yIf gdmREntidhal @ céds TorthXRItadtSrin dé“ﬁbﬁrﬂ%@&i sthfdffRes, such as
the article, such as the wall board and then

sWé‘ﬂéd‘“hratm@P@d iagogp efgwater (cpllagh’ cgé\ﬂgltlg “@b’tr i armdtahye othestiquid
V\@J,ﬁ; I essar
di st rqlnbﬁlté gﬁﬁ{ ﬁdgl%ﬁ%?‘]\ Jx%ﬁé[qgﬁ nemgxyf3 f)sum %Zcé%iﬁiys%y pgum and the
r ethet dry éhgredinmth bseaino untkeolie whllaahereiusudlisally biendé®snd then are
been f ou?d that the nost uniform di st r| bution of the
STANGRUMS pfed o Ehe i BlineTi éhespthey v tagd whtrthe Bauging water for a
ts{(]ela@é@&ﬁis th Forhh SREFR LA B §ieQo rddRicRE G oA density
e gaugi ng
may also be added to the pin mixer. The slurry formed in the pin mixer is then shaped

into the article, such as the wall board and then the shaped article is dried.

In order to obtain the best water resistance, it is necessary to uniformly distribute the
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
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
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water. This uniformy distributes the sil oxane

throughout the gauging water used to ' 4 | 11 form
the gypsum slurry. The gauging water, prem xed with
the siloxane, is mxed i with the gypsumand other

d ' n.t mxer to formthe slurry. THE
SHE kb el e R Pl e Bl MR sl e

I athatte ggpsmhﬁalwaitﬁdfl dr?ﬁianrﬁlelﬂ 8 pin' mig¥PSUBIR #kehrry.

articles by adding a pol ynerizable siloxane, in the

forn1of a stable emulsion, to the slurry used to nmake

%%%%R% sed articles. The slurry is then shaped
and drle under conditions which pronote the

pol yneiihz atdseit infentibe bsdaddbxa@meempltes O fro@inRitigdiy b{ter resistance of
cross-1j nked slllcone resin. Preferably a cataly

WEYRHIHPEsHD pECIashy afding S Rpkaperizablegiosine; Wethgmramfrﬁestable

n
: gmﬁ,lgﬁdn goygﬁ'ée%rr#réf %rre?f/(?mlaké‘ﬁ%%gﬁ dgl))( g%sgg |a£tﬁ§éesn eT'h% sﬁﬁl% 9 then

f khdpdd lahchdaed hl}(tdar ogreht-lmd«vlﬁmlepirosmdteﬂﬂr]mlyrbeﬂzaﬁalll’lof @k Soxane
di fied si | oxane. Such sil oxanes

T eI AT

r @8lyhferizauitofthslbifkané ® Wehla Hf%l‘ﬁ%m%? 1{hRQE&1iQne re 1? is added to

ordinary ' 15 skill in the art and are commerci a
athsi gyapita shdy- ar e descrlbed in the patent Ilterature
t he near dified sil

IZQ% Slal'[jhgmtl%xans I1sa%elnercag df{ulrgfen%n?%gré)ggrhpq ﬁo{ﬁéﬁ?lpﬁpe but can

caRp bk aeytihosriredent Hedigen silédané 08 HaN s‘"i‘loxﬂl'é@'a@ea%able of forming
wherein R epresents a saturat ed or unsaturated

nbfgé\lwpﬁnlﬂnmwrlﬁea? froinsy SuelcBuids pre welbknaven tortkéssraf eddinary

ororar SR Eandict FRRERRONS SURIE N R U BHERL TR paten

ph@henmblTwpaﬂugdhe tinédn aygra)lggh mgdisrt efloekouafiing the practice of

sl,urry is. forned order to vide sufficient time for

t h@ p§¥s1685<1§h%“tlé’ili’l.ﬂ°§1pb‘ﬁe f]lﬁ?se 'P‘h F AR hMompylawi t h wat er

used to formthe slurry. RAs|d, s essential that the

si | oxane enul sion be stable until it reaches the pin
mivherein Brigpreseats d waturgiedonunselurated spepsetintingtizocariven radical. In

the ' I
MM 6T o 8bod Bfafn i PSS anddnesl BEBTwRv gy
t hettpdldi tives, such as accelerators, that are present

in the slurry. The siloxane enul sion nust remain
st apl eThe siloxane emulsion is preferably added to the gauging water before the

slurry is formed order to provide sufficient time for the siloxane emulsion to
thoroughly mix with water used to form the slurry.

It is essential that the siloxane emulsion be stable until it reaches the pin mixer
and that it remain well dispersed under the conditions of the slurry. That is, the
siloxane emulsion must remain well dispersed in the presence of the additives, such as
accelerators, that are present in the slurry. The siloxane emulsion must remain stable
through the steps in which the gypsum based articles are formed as well.

The gypsum-based water resistant articles of the present invention are
preferably made with a methyl hydrogen polysiloxane fluid sold under the name

SILRES BS-94 by Wacker-Chemie GmbH as the siloxane. The manufacturer
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through the steps in which the gypsum based articles
are fornmed as well. 30 The gypsum based water
resistant articles of the present invention are
preferably made with a methyl hydrogen polysil oxane

fI id er. th na .SILRES BS-94 b )
R T Ll it T e RSP Rty diis 5

| C(brﬂléihﬁlateﬁi’chdt bb&utmpdﬂpb%léf tide BS19@%ABRarlel Hdybe used, based on the

contai ning no water or solvents. It is ' contenplated

t Watehtelohe doy mgtedientndy sfprefhmeds Gg feim abxan 8.4ntayabpet 0.8% of
uged; ? gaed on the weight of the dry ingredients. It

S pre erred to use fromabout 0.4 to about 0.8% of

the siloxane. 5 THE SI LOXANE EMJULSI ONS The present

i nventi aon contenglgtes the use of a wide variety of

sTHEAROXANERMYLSHINS provi de i nproved water
resi st ) n ter
emul Si igﬂ@ S?s%ngrlﬁn\ggtlﬂgin%rﬁ&gteg 'E}%Clﬁ‘g%fg W 18&% l/zgf%@ gf; %A%xane
wernhlsens napdovitle improved mfer\nmsaamclen IlatHalpgé’feﬂrEH ﬁr@&dﬁs}é
m.xer for a few sec nds em cal enulsifier
Laligyang/raighemylsian p deimy alfu hITdXipg 8 EBQNG; Al agmall
eb St @R wlalt@tin h §i g‘{"ll-lflﬂcehﬁbﬁlm)éey for%tf@glsgc({)nlagt Nb chglﬂfbaPSnulsxﬁer
m xed wth the gaugi ng water di stribute

sis|usscank hanbdeortenind thatthouygbwest piodeceyan @mmgswvaﬂmr is sTffeiently

I L wat enters the pin xer and is .
oA AT B B R HE R SRE R a Biohoul el smeinigormly
t ﬂlr(ﬁ?hﬁhttth@ gdldifid Water. TRe idxarORERABGSIsIRENRTEfHR Tp‘i@ﬁilixer and
ment of the present invention, a portion o

g A Wittt calgneoprishaiud loghes dry mp@dalfsrt@ fartrhtbe slurry.
gaugl nﬂﬁ%g&%[cméel € I%?edrred etmbo?itm(%erg of&h)?am seB* anFIr%Lon Xpor‘uon of

m xer requl re anoun
C'(hltglamgmgls.layer etadriadousnt Qriphiel firghd SHughs waterTine@ind fed into a

is mxed with the gauging water for 1-2
V\@é[l HH%“SI% SVRET nd e ediTedi ananat ek 2 BHxRas ofh 1S Gongnyquslyanetered

r &kd ﬁe%ﬁ%lﬁﬁ%glt)zén&ff‘r\&th%reqft isWaixed N@X{}\ggaé%%ﬂﬁ@ foh INseconds

each par | oxane. The ratio to si'l oxane

i © faon agEiltinoedter emulsign inpsief ek raid df@abog@ Srparts bEwaamay be
emul si f.yi ng, agent. because, ermul sifiers c n adverse
PSRV SR SRR B PRt B B0 Rl el i SR ek g Itis
oprefeprmiadstach sHentifl efmyist STAgAREN betcﬁl?se%gﬁ?ﬁﬁé}g & a(f\J%%ely

paper facing to the gypsumcore. |t has been found
t pfdct theezypsym md@ﬁmmactlemh@m@mhfymfrfe@m|add@i touh¢ system and

Stllrélfe‘” dt ﬁ)[}]lt(lehés [&@3}%[’ ?ac}é\lngt h ogg/aﬂée(mgheeim I?F‘ Sbegp %u%?;atﬁ}ée
USMandfbmvaflulsﬁjlllfOMMn situ 1s sufticiently stable without any chemical
emulsifier.

Pre-made siloxane emulsions also may be used. However, pre-made siloxane
emulsions frequently have stability problems during storage and the emulsifiers used
with pre-made emulsions tend to cause problems in making the gypsum article, such
as paper adhesion problems and problems in the gypsum rehydration process
In the preferred embodiment, the siloxane/water emulsion formed in the high-

intensity mixer is immediately mixed with the balance of the gauging water, which is

then metered into the pin mixer. The siloxane/water emulsion is sufficiently stable
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y pre-nmade ' emulsions frequently have stability
probl ems during storage and the enulsifiers used with
pre-made enmul sions tend to cause problens in making
the gypsumarticle, such ' as paper adhesion problens

a robI n.th sum r.ehydrati on ocess 30

t ea t gr %Pe%ﬁ@r ¥ %ﬁn e”?‘H%‘Oé P U,ERlEs %ﬁlpé} M g{“én

f provedurt fesut@irthe Broant @Bl%gtu)ﬁ]f&‘l?ﬂ?rd1§t§bdt5ﬂ'ﬁ1%l%1%bﬁ/the aqueous
m xed with the bal ance of the gaugi ng water

t Bél?ﬁui?efﬂé‘fr?é énd wrigorie disiribugadbrougiows tm teowlting Eywstier-based
e on is sufficiently stable 6 | 1 that retains

its é%aracteristics as an emulsion as it enters the

pin mxer. This ' procedure results in the sil oxane
being uniformy distributed throughout the aqueous

gJ' ﬁﬁgﬁ&ﬁqyﬁand uni formy distributed throughout the

| THE TALYST The
e8RS 808 L pSRTART My

p&drysng oxantve shlanclun&smbddatef(OHm(iﬂlg)oamd)étaCyﬁd:l& BoBmea@dilicic
i nt r?edlate conmpound) to yield polynethylsilicic
aE‘f‘g 418 pptulgisd that 4 eigler igadevelap dhegwater sSigtened. dfps npesssary for

Vel ok SR téiéél%Q@iﬂnhEhe' @a]ﬂ%‘éﬁfss\&p{n fr@r, 113)921 h?acﬁfeh?&ﬁl%ecypsum

to cure within the wall boar he Sl oxane 1S

asldey, the ctiheg gfygmn'begMSlqurty slowe h‘unam}gcarseﬁdtel Witer-resistance of
TR TV

f emegeisey iy WaBSRsHABSe HOthe 4RYIBH28 nfLk b tl‘f@l%lfe rrggﬂ‘gcegs does

In other cases, the water-resistance o
maefedenglop ﬁ@mpb’f@gowﬂ phm@gsnmeg Slmlly aljé\tlm wpter -resistance

I When e gures, sl omA and th
\(/:\g(gggr %? gé\%/e% Pahc c”e‘e‘ﬁ%e‘éf S ¥ i’?’ O%rév]élfsg Be i of%i‘ 8y, Sufff?ée“t for
Welel vixoatdsigiisde belesélop BefofOthe Boldd®n Sblfsfﬁlﬁﬁécﬁ nt for -
t he wa Le5| tance to devel op before the board can
bea!

be shi cqdippoyensg it gpritibylplyvers cambe added g the gypsum slurry
CRf il prsdeSthe aitcle tli%dgl%Qaﬁth% ggo‘gﬂ&stﬁg\v%hu&w \VlﬁRVﬁer absorption

i nprove the cure of the si ane t provi des t
wesisisoeg. dit v intpowattghatabs catglystdre relativelg waiter esdlubld aridsnon-

I nportan at the at st be rel at| i
RO IS om ot s R Gdmpom rdkagine carh

t Bﬂd&yﬁﬂqg?dﬁix dsYsugb&fied®aiMR IpBior Al eirdtdfalveRew&8F {offuble and as a
oxi des an dr oxi des, suggested by the prior art, are

r el Fh?él“gﬂllma?@ﬁh evillerind hydrbxades auise e ph Ofttheslafrkalﬂhn Bigher

eFI[IHHeICfé].Fg g?’tﬁ%ﬁ‘w eﬂygjrap X d Satlcrég?l egeyeoéll?%helﬂra? AR R/Foreover the
r ﬂhg/ld’reEdartb r(befes aad Ey(ﬁ@ﬂd@y@ﬁidlm Ryetreiti @ sildme Y 8duse rapid
t_Q\%lution of hydrogen.

The preterred catalyst is dead-burned magnesium oxide because it almost
completely water insoluble and is non-reactive with the components of the slurry
other than the siloxane. The dead burned magnesium oxide speeds up the curing of
the siloxane and, in some cases, causes the siloxane to cure more completely. The
dead burned magnesium oxide catalyzes the curing of the siloxane without causing
the evolution of large amounts of hydrogen. Moreover, the dead burned MgO is

commercially available with a consistent composition.



10

15

20

25

al kal i ne earth oxides and hydroxi des rapidly react
wWth the siloxane to cause rapid ' 25 evolution of
hydrogen. The preferred catal yst is dead-burned
magnesi um oxi de because it al nost conpletely wat er

e O OSSRl SRR o

MRYHRSI AHA B bbRr §1@Qﬁ§’t§n!ﬂ@ it BReLlNinM@raly disthBulithOXARGst
and, in sone cases, causes the siloxane to cure nore

c grprghosr e crismed@yowme e dycminige esitamingdhdeatalyst is then

Wi ring of the siloxane w thout causing
%ﬁﬁ%V§?%%§gﬁngg | ar ge anounts of hydrogen. Mbreover,

t he deadrebisit Bl@'d;rrl‘ﬂ@l@nh(ﬁmt sptmreemaly@! Ty T% BY aéddahl 1 asWeb fRind that
cansi stent co e cat al yst is a

dffphhost Pt ngétt 0r5s/° bw e*reeglﬁlef ghedieyd braad éiliigmﬁsﬂllm pzeie based
L P N LR L L BB BB 2

céal4éh hﬁ@e@hpstmmgﬂ'damndbmdaj babet @ heRtedgH Iolﬂ gletd}@sum is used.
catalngFls t hen added to the pin m xer.

rel at i veF Preferad catahii it dege- bﬁlﬁ@ddﬁal@le%m %@e q@éd wadeg the name
|t o)

by h e o T pab g o AT Aot LdeE Rl uitblee area of
ont ltehﬁé Oviedqghite nodterts tper graincasneehsgned dyrBETralt hbea sedn ignition of

g@ §n¥ &ronm out 0.2 to ' 0.4% by wei ght of

faﬁ NOA"8RY §8'eased on the weight of the gypsum is

used. THhbEGiRNEIRbERE R ALA- M&hec‘l &ag %&Hﬁﬂ@%s@@ﬂpﬁ%'p%nt

oxi de sol d under the nane aymg from

Bﬁy’ﬁﬁ'@on R coro/fenma“[a@ amgnesmrbextda caiChe édaonﬂtrtatekiabs/ camparing the
re%gel rl%% OIlure vhe ger spe t quatree m%t e]rs eg vitl ! atn? as

neasure& BYTPRETTS Mhe IS resheg e oAty dtq g g fity Wl

t han ORJtte%fbb(e witighhic reactiod ofidkiEb@ine@ nehReA oxide (“Baymag

dead- bur ned naqne5|un1OX|de used in the present
i RO GRY EnsoRalBRRIEHEMoAde (Rayres S0noxitaewesdrigained using

d?@ﬁﬂ%ﬁ@é ﬁ%e%s@%@éﬁgng‘hé IT?S uniths ah Ql%Ft?&ﬁg tHepmost%t that

t enper at ure wh spective nmaterirals are

wintehsunest tbe heRavelved fibimethexxdthentit ccace@cf Mgchlth water. Each
dead-.bur ned nesi um oxi de

SRR e S s s B D Op) i Atk 1goonds

ded ERaAdRRLedUSE NG sechRIPETIRL HES I e & ﬁ)(&tdqmo(a-rﬁ%)whe?@ fhe
TRS unit is an electronic thernoster that
magnesium oxide and water mixture has been pored; this cup is in a quasi-

temperature stable environment (Styrofoam container). The data is collected by a

data acquisition system. The data collected is set forth in Table 1, below:



" measures the heat evolved fromthe exothermc
reaction of MJOwi th water. Each 20 sanpl e contai ned
50 grams nmagnesi um oxi de and 100 m water, soaked 10
seconds ' and handm xed for 10 seconds. The

tiﬁg@g§t is placed into a cup where the nagnesi um
d water m xture has been pored; this cup is in

a | qy@s(Secoh er at urlercpiRPlt@reQYl 1 Onffﬁaﬁ%géﬁg}/é ©Fpam

container). The datg is collected by| a

acq U|S|t|on system TH@VQ@HHMbbh#th eldeddsBwrwed MgQ h in
Tc UCI UVV. y4e) 1 1L 1L 1 TABI E 1 I; e
(‘ggonds) Tenperaturg7%E; Tenperature7'

Congyent i onal MO Deddy7Byy ned MpO ™ [If 7. 07 76. 04 100
77.60 76.17 ' 200 77.98 76.24 t 300 78.20 76.31 400
78280 76.36 ' 500 78738 76.45 600 7®.BB 76.51 ' 700
7880 76-55—860—78193 76669007905 76651600
79398 76.70 1500 79.62%6.91 2000 8B-O7 76.80 2500
80.4p@ Tenperature drjogpi;ng 3000 80. 967glegper at ur €
droppi ng

500 78.54 76.45
600 78.68 76.51
700 78.80 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

Results demonstrate that the reaction of the conventional magnesium oxide
with water is significantly different from the reaction of dead burned magnesium
oxide with water. Reaction of conventional magnesium oxide with water was more
exothermic and caused temperature to rise by ~ 5°F whereas the reaction of dead
burned magnesium oxide with water showed only slight change (about 0.8°F) in the
temperature. This test may be used to differentiate between a dead burned
magnesium oxide and other conventional magnesium oxides.

The preferred catalyst is dead-burned magnesium oxide sold under the name
“Baymag 96 from Baymag, Inc. because it produces a temperature rise of less than
1° F in the Temperature Rise System. Magnesium oxides that produce a temperature
rise of no more than about 2° F are suitable for use in the present invention.
Magnesium oxides that produce greater temperature rises, such as the Baymag 30,

provide adequate catalysis of the siloxane, but such magnesium oxides are not
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Resul ts denonstrate that the reaction of the
conventional nagnesiumoxide ' with water is
significantly different fromthe reaction of dead
burned magnesium 5 oxide with water. Reaction of

c tyi nesi xi de wit .er _was nor.e

o ST AL FRYIGRLLTR B8 Rl el 130 iRy ™A Gpuse toss of

whgreedsndihg reacti on of dead burned magnesi um oxi de

with water showed only slight change (about 0.8F) in

the tenperature. This test nmay be used to

dj I gate between a dead burned nmagnesium oxi de
E%idgnﬁggsconventional magnesi um oxi des. 10 The

pr ef er Thel fitnahy staniesthelkebter to eltusFRAGNRS breph@XbA 6 SOk

under the nane, "Baymag 96" from Bayrnag, Inc. because
i ¥ aﬁ‘i’%‘i& E‘él&p%sltf(é}%ﬁ@ﬁa% Eneécsapes%f th¢ preay inveation. 11t isunderstood

t higt %%@Qaﬁ@%s%r&e? CortlY B ﬂmstry@%@oﬁﬁr%&gk ?ﬁd fes %Eﬁggxeli:

produce a tenperature rise o an abo
ac@npasiticaslage ¥ ohinubesdope bhthe prasssnhvénmivantThose skilled in the art
Nhggesiun1o%ides.that roduc? greater tenperature

r POGEECogehingbsimlar gpmpastion forofleer gypsnmy Bassd agirkgsanay be
Cplephnid cdnt@hidd@h&! dud , . d '
a?legn ot 9 1 pr efder rtggk% ggw@%gl}gfﬂgﬁggt% gépgggoe? ?étg %gﬁmenals
gihes dinse dhistintt belewpr ocess and cause | oss of paper

bondi ng. ' EXAMPLES 5 The foll owi ng exanpl es wl |

serve to illustrate the preparation of severa

wBKIAbORIE 1conposi tions within the scope of the present
invention. It is understood that these exanples are
SBapef-ootdred fiamiel lgyptunaboards parqyosesednda typadal fAINYtale production
oﬁher " conpositions are within the scope of the. .
prESEA COHYERE YPSuTHRaeEd arnylpetyring facHy af he ingrqdients and their
I SERGNIAR a8kt ek dbntBts CGRPROSt Qa§ti\te(l)}5 n@tde Fan%&pﬁ’éé% upon the
based articles may be 10 prepared containi ng otCher

qurgight efj caleingd gymswnicaipboygdiare digied an Enble Spelcpa@sionbf the gauging

jals,- n those.llustrated bel ow t LE .1 .
PRAEE L oBundol®D sRRe slopt s BhiRG o e gbe Rl ity incensiy
t hpiegallhé titer sedlaev ¢@1i 06 PAiNp@y. ModkbNbi 132012R-B8. The required
commer ci.al , gypsum board manufacturing facility. The

| HBPWHOEAPUORRE Tkbis contipopglyinmaiered wie grethigheintesmitnguser where
(RXANBRASHARe BRIAT WaleY (1aLS QWoh iRARr Rfision
wei ght  of cgﬁc%né%&%ypgun1enp$09e gg§%9?$§ﬁéﬁgﬁ%”emUan'n
Tatl A RitioAtpbotti2ompact of hategaugixed withedaeli pins of siloxane. The
continyously stripped fromthe gauging water |ine and .
fSéG)XFlIh Wagr %\pblﬁlolnﬁ{?aéﬁgqq r;;tumed tothe gauging water line where it mixed
with the balance of the gauging water. The magnesium oxide was dry-blended with
the calcined gypsum and other dry ingredients prior to the pin mixed. Except for the
inclusion of siloxane and magnesium oxide in the preparation, the boards were
prepared using methods and ingredients typical of prior art gypsum board production
methods and ingredients. Boards were prepared with various concentrations of
siloxane and various amounts of magnesium oxide and were compared with control

boards and tested for water resistance in accordance with ASTM Test-1396.

10



" mxer. The mxer was a Vertiflo Punp Co. Mddel No
1420- 2x- 2x8. The required 20 anount of a sil oxane
fluid is continuously netered into the high intensity
m xer where ' it is mxed with the gaugi ng water for
1-2 seconds to forman oil-in-water enulsion in situ.
A TABILg of about 25 parts of water is m xed wth each
part of siloxane. The ' sil oxane/ water enul sion was

th water line where it m xed
@Ept A %5}8%&91& pﬁ Ir%gycgzgggi

al ance o gi ng water. The nagnesi um
oXi bl ended with 25t .ned gypsum an
othgﬁG ylgﬁg}edlents prior to thgvgﬁhghixed. Except
fagr the 1nclusion of siloxane gnd nmagnesi um oOXi de in
t He ‘YFBpdR¥RUBh, the boards were 10pr epared usi ng
nmgthods and i ngredi ents typical [of prior—art gypsum
bga®@9r oducti on met hods and i ngPédBents. Boards werg

[®X

prrepared—wth vartous—concent+rati-ons—of —sitoxanre—an
vdr sibmsinanount s of nagnesi um oxi|dé.4and.8wer e conpar ed
wiHtHh—eont+rol 30 boards—andtestled for water

ressahaaﬂﬁamn accordance with ASTMiTegt-1396. ' 10 1
TABLE 2 Gypsum Board Production Ingredients

| NGRELILENT WEI GHT ' cal ci ned gyp§gm5 00 water 94-98

silloxane 0.4-0.8 ' set acceleratijor 1.1-1.6 starch
0./5 ' di spersant 0.20-0.22 fiber 0.5-0.17
o ue sy P e e+t ot 0&8- 0.02-0. 03

sadi um t.ri net aphosphate ("STWMP") 0-0,016

rec @%?ﬁ§?|on i nhi bitor 0.13-0.14 8D4ﬁﬁgnesiunmoxide
0./1 - 0.3 T'n Table 2" the set adcel erator conprised
flngﬁyﬂ@ﬁéﬁnd sugar - coat ed partlcpéﬁ‘b@ cal ci um
syrfate dehydrate, as describedin U-S—Pat-—No:
3,5ﬁ8ngﬂgagmmere|n the 5 accel er13+0.03 not heated

during T ts preparation—the—stafch—was—dry-m-H-ed—aetHd

sodium trimetaphosphate ("STMP”") 0-0.016
recalcination inhibitor 0.13-0.14
magnesium oxide 0.1-0.3

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
dispersant was DILOFLO, a naphthalene sulfonate obtained commercially from GEO
Specialty Chemicals of Ambler, Pennsylvania; the paper fiber was fine hammer
milled paper fiber; the set retarder was VERSENEX 80, a chelating agent obtained
commercially from Van Walters & Rogers of Kirkland, Washington; the foaming
agent was WITCOLATE1276, obtained commercially from Witco Corp. of
Greenwich, Conn.; the sodium trimetaphosphate was supplied commercially by
Astaras Co. of St. Louis, Mo.; and the recalcination inhibitor was CERELOSE 2001, a

dextrose employed to reduce recalcination of board ends during drying. The siloxane

11
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nodi fied H -BOND starch obtained commercially from
Lauhoff Grain Co.; the dispersant was DI LOFLO a
napht hal ene sul fonate obtained conmercially from GEO
Specialty Chenicals of Anbl er, Pennsylvanla t he paper

t he
S PR GBI i TL K SHPAPSE ABSEEILER Sebyy The
10m@gmammoﬂkié wab b dBadvBirm¥éhiagfidsidn BREess1dAindks thkhamnd “Baymag
Vﬂshlngton the foam ng ' agent was W TCOLATE1276,
ob?®i e B?dm%gf]élpeﬂfl@ﬂlgaf%nﬁ\\hﬁﬁ@;§@éd@ of ' & eenvv| ch,
ggnmr’]rer glg ?PQQEK%FQA@%H%H%%H{%EFW ¢ cl?nggu% prod&ﬁaon line by:
t hmtrrmoailynmaidmmmglanﬂl inhik in@ theagredERELORENZEOM, fon an aqueous
tro ] oyed to reduce recal cination of board
G‘g Yd de\eay. WasHised 19 gsesraee aqueous foamiin gsepagate foam
gﬂeg?tﬁigjsgst@&dﬁ{e HA8 v ﬁ@%enﬁéh@eﬁ%tgihegﬁu V\%through the mixer);
deadinvonsiy de;masgngsthtj sthuoyiode ;Sipbrdcdwadﬁfeett (f€:epap®) on a moving

" . 96" f B | f Calg berta
I TN TG A AL .

CONtHcAWIRER bRAradWREd @8 hhiRBoRY¥T the%aﬁ:ﬂﬂﬁ 'stﬂ?é?éjﬁér){lhé/drate to form
i ntroducing and mxing the ingredients in a mx

f exlpiuansudigisebliydrate psdagedegd fat Breuizb sovimake dgehtrryesd es@dkh to cut

r at ueous fpam.in a separate, fogm generatin
BB A PSP Tal RN SRR ST R P et
t h2aughthidke afd d840g the bo&@H 1 anw&lvesi MulRRBaskild.ng the
slurry on a paper cover sheet (face paper) on a noving
bel t;  pYRIERIBOARER %prp@lape«alues) rsu@mereduc(tbwdakn pﬁpéﬁr)
0 i ch thic
ggodéah g’ﬁﬂ ]ﬁq-(fr a %r?m%) mwﬁebeclzoa\ 3:'? u%tflggl fate
hem hydrate to forn1 cal cium sul fate dehydrate
prpgeeded far enough to make the slurry hard enough to

cu ' precisely, cutting the noving board to make

i ndi vi dual boards of about |12x4 feet and 1/ 2 ijnch

t h| akpda@ddd drying the boardssijigkachgatied oyl 64 degkisture
ki|n. Typical noisture absorption values for Skcﬂbanbed96
pr pducts when tested inm 15 accordance wth-ASTv—tTest

1396 . are._shown below in Table 3. TABLH 3 Produgt
& T N AIE RS s G | ATS% bod 65 Udver - Pusi stk

Gypsum Board 0.8% 0. 2% 4. 5%
Core-Treated Gypsum Sheathing | .04% 0.2% 8%
Board

EXAMPLE 2

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
emulsion was formed by mixing 0.7% of BS-94 siloxane and 550 grams of water in
high shear mixer for 7500 rpm for 2.5 minutes. In tests 1 — 3, the emulsion was then
mixed with 500 grams of a calcined natural gypsum, 0.1 grams of CSA and a
selected amount of Baymag 96 magnesium oxide in a Waring Blender for 10 seconds
and formed into cubes which were heated overnight. Test 4 was run in the same

manner except that a calcined synthetic gypsum was used. In all tests, 0.7% by

12
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Core-Treated Gypsum Sheathing .04%0.2% 8% "' Board
EXAMPLE 2 ' A laboratory test was run to denonstrate
the effect of dead-burned nmagnesium 20 oxide on the
wat er resi stance devel oped by a siloxane in a

YOS G5 o LB D A GAE Bt s

I n- higdhosneATableXebelb@r WHRG 24HButLof tRe MaHhRAMUES thd diibes were
tests | - 3, the emulsion was then mxed with 500

grigRerad ig Weastrdpie Hova rhyoaPtiQyinseqrdance vgradS THE TEBA396 and
ar}gt o5 d ) nesi um oxi de.i.n
Gy KB FhTERE T Ol e Cord o R Rl e teve
c ubetheuluice esweis ehdveainethbdy®r ni ght. Test 4 was run in
t manner except that a cal cined synthetic
g s used. In all tests, 0.7%by " 12 1 1 i |
WeIgRINQT The siToxgne was ugggy  The sefgrted—amount
of Baynag 96 used in tests Iﬁl-%@h is shomglh?lﬁmfaab'tfsé)rbffj
bel ow. Wthin 24 hours of theYmanufact ur &; aftdre loubes
ere—Hersed+n—waterfor 2 hours-absorption in
al&Ontishce with ASTM Test 1398 and | tEe4i@d for
nmpijiSture. Three Tests were rs.at each {eyghand the

. N J. .
average noisture level 5 fof the three|tests is shown

im2Table 3. | TABLE |4 Test Na2%WgO Mdi st gre Absor bed
Y%Yeafter2 hours.—Control 0 47 7 | 1 0 05%13 0 2
0/3%8.6 3 0.5%4.6 4 0.29%85%8 The sanpibe of test 4,
mage Wi th synthetic [gypsum @1'9%()[ bed—tess noisture
than the sanple of tlest 2 nade wth a natural gypsum
al t hough the same amount of | 10 Baymag 96 was used

in both tests. The difference is attributed to the
i mpur i ﬂl%ga,mlgaeﬁtest 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
as illustrative. 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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as fly ash, that are typically found in synthetic
gypsuns. The fortes of invention shown and descri bed
herein are to be considered only as illustrative. It
will be apparent to those skilled in the art that
numerous nodifications may be nade therein w thout
departing fromthe spirit of the invention 15 and the
SgARe cefimthe appended clains. | I I I I | 13 1 i
1" Inthe ains: 1. A nmethod for meking a

wat er - F.esi sfamtthey/ {vs nmkbesedateoarsttant ggprupr-based hoard a)
m xi ng.a siloxane emul sion with the gaugi ng water used
vgmawgag%e ' said gypsum based board; b) mxing a

smal | amayngixghg §6dckahe %ﬁﬁ@id?ﬁgﬁﬁﬁie%%.?%té’i’idsgﬁ to prepare
calcined ' gypsum wherein the anount of magnesiu

oxi de is freuwd gypBumcbagpbbeard; 0.5 wt % of the gypsum

10 ¢) mxing.said siloxane | si on/ gaugi ng water . .
mixture w ¢ RPaSF §omel 3R SoBbuReRaERRET R s e gy th caleined
mxture to g@somawha@ie@eamdlst dmagnddldm’ oxdde i§ BB 09 to about
said slurry and allow ng said shaped slurry to set to

form a set 0-§yfsunf Besyasunat er-resi stant board. ' 15

2. A net - ' i.m rein. saij e
nagnesiu%?gyﬁgég&%ag J%g%&éakeﬁﬁgﬁgﬁﬁsgn?ngﬂgF“ﬁ@Saﬂ
nore than Ilcallegedegypsadimagnesitim dxiddw@ixterne fahidrtaqueous slurry;
Rise System 3. A nethod according to claiml| wherein

sai d nagnes@@n1oxide has a ' surface area of at | east

0.3 squagys JFRbREIab&lurff MO ABWIBASHE §pBY sIBRY o set to form a set

gypsum-based, water-resistant board.

2. A method according to claim 1 wherein said magnesium oxide
produces a temperature 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
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 0.2 to about 0.4 wt % of the gypsum.

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

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
of gypsum board.

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

9. A method for making a water-resistant gypsum-based board
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20 4. A nethod according to claiml| wherein said

magnesi um oxi de has a loss on ignition of |ess than
0.1 % by weight. 5. A nmethod according to claim!]

wherei n the anount of magnesium ' oxide is from about
0.2 to.about 0.4 Wt %of the gypsum 6 A nethod

atUBP Y™y to claim| wherein said siloxane is

ol y(met hyl m; ki 3 ik A -
Becor di ngt o e RO 2 RAPELI fith ApRIBM the gauging
hydrogen ' wkicoxsaddd pogpaypr jagkgyfsnmrhaatibbidard irBa highahedity
1.0wm. %of .th ﬂ%é]in redi/e'nts of the set of gypsum
board. ' 8.'“#3‘%3? aa%g)éf’"&fm'@tet EMESIANH 61her ei n t he
quantity Bf n$ahgaRelaM a%uﬁf@d&h-bh%ﬁ?&%ﬂeﬁhlh Xadeith
about 0.4 to about 0.8 wt. % of the dry ingredients o
" the set ggypsum board. 9. A nethod for naking a

wat er - r esj st ant sum based board 14 1 c rising: .

a) mxing a ’ﬂ%%%l}{??l Foji: 9‘?6“ 2% }Vﬁpahfi/\?a?‘ﬂggﬁthe gauging
portion of #hergaugi ng water used to prepare said

gypsum based board in a high intensity mxer to form

a si | oxanl/ Watiag sadgyriuoHmiagnesiuny oxige iy)ixtuiecivitly the Shomane/ water
amount of d - nesiumoxide with calcined
gypsuny c) %%g}“%;gfsgegéﬁiﬁ %%naélia\%ﬁ?oélrs S}é\fm’g? n wth

t he bal argestapinghaidghuey Mgl allowiag &fid shapdd sRivitdget38iféhm a set
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13. A method for incorporating siloxane while forming a water-resistant,

?alcined

gypsum-based board, comprising:

a) mixing a quantity of siloxane fluid with a portion of the gauging water
used to prepare said gypsum-based board in a high intensity mixer to
form a siloxane emulsion;

b) mixing said siloxane emulsion with balance of the gauging water,
calcined gypsum and from about 0.1 to about 0.5 wt % of the gypsum
of dead-burned magnesium oxide to form an aqueous slurry; and

¢) shaping and allowing said slurry to set to form a set gypsum-based,
water-resistant board, said board 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.

14. The method of claim 1 further comprising selecting the siloxane in the

siloxane emulsion from the group consisting of a linear, hydrogen-modified siloxane
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