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covering taped joints, Most commercial formulations are

3,835,074 within the following concentration ranges:

JOINT CEMENT COMPOSITIONS Calcium carbonate, 190 to 350 parts by weight
Armand 5. Desmarals, New Castle, Bef 0 ® 90 DArts by e,

Mica, 30 to 90 parts by
Hercules ), Del & Ciny, 010 100 parts by weight,
N . Filed Apr. Ser. No. 713 .
L Caac sy s e, No. 354 B

Int. inder, 20 to 44 parts by weight, .
26017 3 Claimng It the preduct is to be yold as a ready-mix formulation,
vs.a. —_—— water in’t'h'é amount of about 30 to ‘3:: :dmd on the
total weight of the dry ingred ients, is al
ABSTRACT OF THT DISCLOSURE 1o Iy mixed. Af) cmnpo:a?ﬂons within the fimits just deseribed

Joint cements suitabls for use with plastcr wallbogrd ~ @re suitable for mamual application by

md&hﬂwhmhmm“wmmm !heymloboappliedmeehuiemy.

troweling. When
additional water Is

impart water binding properties and pseudoplasticity s ‘%'&ﬁ:’”" site just prior o use, .
ose derivatives which can be employed in
Toge, =% oY 8 water-lnsaicble, Abrous bydroxyerhyl exllu- 35 Wis invention are water-insoluble, fibrows e el L
———— s distinguished from tho convent fibrous hydroxyethyl
cellulose of commerce which ig water-soluble. Water in-
‘This igvention rcliates to

compogitions useful ns joint wbmly is sssured eitber by maintaining the M.S. at a

xaling materials for the inslaflation of wallboard panet-

., below about 1.2, or by the use of hydroxy-

level, ie
WE 3. o, residontal and ofice bullding constraction, 20 eyl tochniques which Sroduce s nonuniformly i
specifically, it refers o such compositions wherein stituted product. The water insolublilty Is a critical factor
a cellulosc derivative is cmployed to impart desirable  in fhe performance of the hydroxyethyl cellulose as an
Properties theroto, athestoy smubsiitute, A water-soluble materisl sueh us con-
Sinutheendofmesecondwmw:r.tbeuseof

gy ventional hydroxyethyl cellulose, at economical concen-
wallboard has it but displaced plaster in crection of = tratign lovels, wonld got impart the consistensy neoded
interior walls i for the psendoplasts

in ths construction of buildings, Wallboard

ie genesally justalled in 4 x 3 foot panels which are nailed The above paragraph must not be tsken to mean that
and aluod to the studding of the wall and fited oze B0 water-soluble hydroxyethy! callulose s to be emp!

uatil the entire section of wall is covercd. The joingg a0 Watcr-soluble hydroxyethy ecllulose is frequently inclyded
Where sections oOf the board are bu ~ koner I ki base;

. . @ is only
covered with a joint coment or “spackling" compound the hydroxyethyl eelludose ormployed in substitation for
which, upon hardenjn

y 8, can be sanded smooth s that  asbestos that oeed be water insoluble.
1 i imperzeptible undey paiat or wallpaper,

To duplicato properiies of canventional joint coments,

Sty oot Berelofure employed with walfbonrd bave *° the copammieaolOForY Water-insoluble hydroxycthyl et

contsined a resinous binder, limestonc, clay, mics and  Julose ean be from

about an equal quuntity to ¥z that
asbestos the principal ingredicnts which are mixed with  of the msbestas being replaced, depending on the M.S,
Waler 1o form a dope. Asbestos is included im these for-  of the hydroxyethyl collulose uscd. If the MS. of the

mulations for yevera) purposes. 1t imparts lubricity, work- €0 hydroxyethyl eelulose is in the rangs of 0,15 10 0.6, the
ability, water binding, and pssudoplasticily to the wetmix ~ Concentration cmployed can b¢ in the range of 1% to
and, being brows, provides reinforcement of the cement 9% based on the dry weight of the tormulation. Duc tg
on drying, '

the superior water-binding capacity of the cellulose de-
Recaptly disclosed evidenco that certain types of as. Tivalive having an M.5. in the Tanse of 0.6 to 1.2, the

bestos may bave carginogenic character

istics g M“mcmmmofmeaﬂﬁwwhchueaecﬁv:mbe

parding e [CTIrMly restrictive regulations by OSHA re. 390Ut 0.5 10 1.5% based on the 1oial dry weight of tho

mdh;hsmhmmmamm

formulation. Thus, the concentration of

the additive can

tually lead 10 its being bannes altogether. For this res. be about 0.5 to 9% based on the total dry weight of the

S0, an effort is now under way to find substitutes to re- cormulation. Employing Sonventious! join

L cement recipes,

" 5 the additional weight of asbestos, not replaced by celiulose
Place asbestos in most of ity applications. so derivative, i 1 i i i
N by the I inveator, & has beco !ha?::e is replaced by additional limestons ar mica

found tat collulose derivatives can be ueg a3 roplace- As tuggosiod prci Of PEOduct remains the same.

i 1 i on gg the Aiber length should by be c. 0.007
8 rosinous binder, mica, elay, ang limestone as major dry 5 inch, it mbq leng e about 0.03 and

components, along with a fibrous, water-insoluble hy- cement composition is cordy and not
droxyshyl celtuloso having an pf g, between shout 0,15 ofhe hand, §

aud 1.4. Joint comenty are meketed in fully formulated, binding capacity of the

hydroxycthy! celiulose is ool suf-
resdy-lo-use form, ie., nlready conraining Waler, and as 80 ficient to ropraduce the proporties of conventional joint
adrypowd:nowhiqhwaterilnddedlﬂhcﬁmeofm. cemeuts, o

mhmmmmsmmpanuwnum In same casos, the hydroze:
fnlly. formalated cements, Joint cement compositions of the composition sufficient body
this invention are substantially identical in porformanco wall without sagging or me

It-down. XIn other cases, B
tothoaevhkhnlepmuylvaﬂablenommdaﬂyam. 65 structre additive can be added to j
h_udoncmtprieal:vols.meyanmpeﬁﬁvgln q:oneeemrykvd.hmcﬁmuﬁemlummm

I commercial practice the Concenttntions of the prin- various formy, teated cinys, and porous stane fiour, When
sipal ingredients can and do vary widely betwees sop- 70 structure additives of this type are addeqd, they normally

pliuunddlpendingnnthemlendedmdue.h..whﬂhu replace 2 portion of

. e e of the inert fillers, Le,, Uimostone,
i2 i3 for patching holes, covering nail pops, or for initially mica, or clay.
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The resinous binder i vormally a conlescable vinyl
material, proferably poly(vinyl acctate) which upon dry-
ing or curing of the comont forzme a thin mutrix to hoilg
the clay, Jimestone, etz When a fully formnlated mix i
being prepared, the binder ia usunlly added us aqueous
latex. In the cuse of dry mixes it ix sdded as spray dried
Intex particles, Other materials useful as the binder jn-
clude, .z, starch, cassin, polyacrylamide, and copolymers
of acrylamide and acrylic acid.

In addition t» the principsl ingredicats mentioned
above, a typical joint cement will frequently also contsin
nmulnwunlo!ndiupﬂun!.ldefum.apma-
tive and a thickener.

Is the following sxamples, the invention iy iltostrated.
Parts and percentages are by weight unless otherwiss indi.
cated. The following general procedurg was employed to
mi?n tho ingrodicuts. oy mix formatation .
preparing a re: mix formulation the water an
mderhuxwerecwpdwamluingappnmm
mixed for a short time before the dispersund,
and prexcrvative wero added. The dry ingredients (lime.
stons, mica, clay, hydroxyethy] celiulose, and stracture
additives, if used) were dry blesded and added incre.
mhllytotbesﬁmdliquid.A!lerthehnof&edry
i 'mmadded.momixwutmndtorubwtm-
[ lo:ﬁnuauhwweedwithoccasionﬂsmpping

m‘l"mﬁmmgmmﬁmm'd' the les,
T Te ucts prepared in the examples,
the following tests ware uscd,

VISCOSITY

Measured in Brabender units (B.U.) determined by
ASTM 47467, Sections 2 and 3.

CRACKING

Panels wero dried in an essentially verlicul position
wlthnmmlofﬁrtromnlﬂnchm'naﬂoumfomd
across their faco from about 30 inches for 45 minutey,
mpanehwuethmd!omdmayov«ni@htinme
vartical position without the air current. Ratings were
assigned ively as: neme (N), very slight (V.5.),
slight (S), moderate (M), or heavy ().

MELT-DOWN

Mﬂranelso!the?:méabomr‘z?'x%"whmmx
f-down was rved a3 sog at the edgen of ¢ nels,
Mw structure of cast panel jg rg;med
ith sharp edges. Sligh t: Edges of pancl are slightly
rounded. Modorate: Edgen are slightly more ronun":ed.
Poor: Bdges of panel are smooth and tapered,

ADHESION
By ASTM test © 474-67.

CONTROJ. EXAMFLE

Thiy control examglc is intended to illustrate the prop-
ertioy of a conventional joint cement employing asbestos
a8 a waler retengion aid. The following standard joint
cement formulntion was prepared wiing the procedurcy

set forth
y Parts
Limestone (98% CaCOy) 250
Mica (325 mesh) 76
. :

e 6

Dilpsm!!t 4
Preservative 0.2
el Y
46
Hydroxysthyl csllulose ) 2
Asbestos (5-1000,) 48
“- Wnu“?xm grudo, M.0. 2,8, 2000 eps, viscoaity 12 ‘m

40

45

€0

70

(£

q

The latex binder was a 55% by weight aqueous disper-
sion of poly(vinyl acetate) confaining a plasticizir. The
dispersanr wsa a polymerized sodium sale of a mlfoniv
acidsoldundeﬂhstradgmel)mdw.neddoam
was a allica dispsesion in & bydrocarbon polvent, The
preservative was a mercurial fungicide compound.

Examples 1 to 1}

The procedure and the formulation set forth for the
cosirol examplo were repsated using the following insol-
uble hydroxycthyt celaloss modifications i place of as-
bestos, The fine, flully fibers are all within the 0.03 to
0.007 in. range—ie., they pamsed through 2 20-mesh
strecn and were held on 80-mesh,

Example 1

Asbestos was replaced with 48 grams of hydroxyctiyl
cellulose having M.S. 0.32, in the form of finc, Aully fbers
having wator retention power of 10 g./8.

Example 2
Atbestos was repleced with 48 grams of hydroxyethyl
cellulose having M.S. of 0.4 in the form of fne,
fibers having water retemtion power of 10 g./g.

Sixample 3
Ashosios was replaced with 24 paria of limestone and

24 parts of hydroxyethy] cellulose baviog M.S. of 0.4 in
the form of fine, fiuffy Sbers having wutar retention power

of 10 5./,
Exsmpic 4
Asbestos was replaced with 44 parts of limestone and
4 ports of hydroxyethy! ecltulose baving M.S. of 0.82 in
the form of fine, fluffy fibers baving water reteation power

of 19 g./g,
Bxamplc §

Asdesion was replaced with 40 puriy of limestons and
8 parts of hydroxyethy! collulose having M.S. of 0.82 in
the form of fine, Sufly fibers having water retention power

of 19 ¢./g.
Example 6
Asbestos was replaced with 40 parts of limestone and

8 ports of bydroxyethyl cellolase baving M.S of 0.78 in
the form of fine, fluffy fibers having water retention power

of 18 g.78.
Example 7
Asbestos was replaced with 42 parts of limestone and

6 parts of ¥l cellulose having M.S, of 0.78 in
the form of fine, fully fibers huving water vetention power

of 18 g/
Example 8
Asbeston was replaced with 42.7 parts of limestonc and
3.3 of hydroxyethyl cellulose baviog 0.88 M.S. in the
form of fige, fully fibers baving water retention power

ol 20 g./x.
Example 9

replaced by 40 parts of fimestone and § parts
of hydroxyethyl celluipse baving an M.S. of 0.31 in the
form of fine, fNufly fiberg baving watcr reention power

of 19 g./g.
Example 10
Asbestos replaced by 48 paris of hydroxycthyl celiulose
hvgng ao M.S. of 0.62 in 1h: form of fine, Bufly Gbers
baving water retention power of 19 £./g.

Examplc 11

Askexios replaced by 48 parts of bydroxyethy] eellulose
having an M.S. of 0.15, having water retention power of
3 /8. prepared by fibrillation of a pressed aheet intg
fibers greater than 0,033 in,
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e
The ies of the above Controf Example and Ex-

smples 1 through 11 are recorded in the following table.

6
dowm- ency, exbibited slight cracking aud vory alight melt-
R,

nz...d0.... 8

1. &8 o - th,
-y ree el
il - S "’mmv‘"”"f"%m
Examples 12-17 Example 18
The following ingredjents ixed by tombling:
Viting the rocipe set out above, additional joint cement were dry mixed by P':“
Compositions wers prepared in which somo of the asbes 20 Limestone ._____ 29
08 was replaced with o miature of Iow M.S. hydroxyethyl Mica 76
cellulose, acicular attapulgitc clay and tak and the ro. gl-y : ;Ig
mainder with sdditional limestone, 25 l!]hﬂdduu thyl cellulose 3 25
Hydroxyathyt cettyose ¥ 4
Example 12 .

One part of hydroxycthyl collufose having 0.82 M.S.,
2 parts elsy and 4 parts tnlc. Product was slightly grainy,
but exbibited only slight cracking and exoclient imelt-
down,

Example 13

Oug part hydroxyetbyl cellufose baving 0.41 MS, 2
party clay and 9 pans lale. Product had smooth, creamy
comsistency aud exhibited only moderate cracking and
slight melt-down.

Example 14

One part bydroxyethyl celivioss baving 0.53 M8, 2
parts clay aud 9 parts talc. Prodoct had smooth creamy
conaisioncy and exhivited no eracking and slisht mele.
down,

Example 15
Onc part hydroxyethy] celialose having 063 Ms, 2

parts clay and 9 pariz talc, Product had smooth, creamy
convistency, exhibid no cmcking and slight molt-down,

Example 16

anputhydraxyemylcelln!oubmng 08 M3, 2
parta clay and 9 purts tale. Product had amooth, ereamy
slightly more viscous consistency, exhibited no cracking
and very slight melt-down,

Example 17

1 drled poty(vingl acetate) lates,
o e R e e
30 The dry blended ingredients were mixed with 230 parts

ofwmr.thenﬁxmaﬂowdtoahko for 20 minutes and
was then mixed again (0 a uniform consistency and eval-

Viscosity 560.
Density 12.8.
Moo Vs,
e
«® :::emn Satisfactory,
carance Smoothk-creamy.
Stucture Good. ¥

ml,;ﬂ:lm and desire mtiom byl-umnl'lh;l'; i:,f

. nt cement composl n consisting casentia

it awﬂmbhvhﬂmmﬂ.ﬁmmy.wﬁmme
umpquhmmﬂdmmamos
0 9% byweight.bmdcnmeto::lwimoﬂhedry

ﬂbay.lnlghllon basa h - thyl M.S
cel a hydroxye , of about 0.15 to
85 0.6 und i a n of about ! to 0%,
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