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ARSTRACT OF THY! DISCLOSURE
Joint cements suitable for use with plaster wallboard
are disclosed wherein the ashestos customnrily used to
impart water binding properties and pseudoplasticity is
replaced by a water-Insoluble, Adrous bydroxyethy! cellu-
lose,

This inventon rclates to compositions uselul ns joint
sealing materials for the installation of panel-
ing in, eg, residcntial and office building construction.
More specifically, il refers to such compositions wherein
a cellulose derivative is employed to impart desirable

properties theroto,

Since the end of the second World War, the use of
wallboard has all but displaced plaster in crection of
interior walls in ths construction of buildiogs. Wallboard
is generslly installed in 4 x 8 foot panels which are nailed
and gluod to the studding of the wall and filied tozether
uatil the entirc section of wall is covered. The juints
where sections Of the board are butted together are cov-
ered with tape and then taped joints and all naily arc
sovered with 2 joint coment or “spackling” compound
which, upou hardening, can be sanded smooth so that
1t is imperceptible under peint or walipaper.

Joint cements heretofore employed with walfboard have
contained a resinous Winder, limestone, clay, mica and
asbestos the principal ingredients which are mixed with
water to form a dope. Asbestos is included in these for-
mulations for geveral pirposos. It imparts lubrieity, work-
ability, water binding, and psendoplasticity to the wet mix
and, being fbrous, provides reinforcement of the cement
on drying. )

Recaptly disclosed cvidenco that certain types of m.-
l_)eslm may have carcinogenic characteristica has prompted
syance of geverely rostrictive regulations by OSHA re-
garding its tse in construction applications end may even.
tually lead to its being banned altogether. For (his res-
son, an effort is now under way 1o find substitutes to te-
place asbestos in most of itn prosevt applications.

In recent work by the instant inveator, it has been
found that cellulose derivatives can be used as a replace-
ment gor asbestos fn joint coment. More specifically, this
mavention velates to joint cemcnt compositions based on
2 rovinous binder, mica, clay, and limestone as major dry
componcats, along with a fibrous, walér-insoluble hy-
droxysthyl cellulose having an M.S. between about 0.15
aud 1.4, Joint coments are meketed in fully formulated,
ready-lo-use form, i.0., nlresdy coatnining waler, and as
2 dry powder to which water is added at the time of use.
Tho invention includes such dry powders us well as the
fully formalated cements. Joint cement compositions of
this invention are subslantially jdentical in performanco
o thoac which are presently svailable commercially and,
hpd on currcnt prico levels, they are competitive in
prics,

In commercial practice the concentrations of the prin-
cipal ingredients can and do vary widely betweea sup-
pliess and depending on the intended cnd use, i.c., whetbher
it is for patching holes, covering nail pops, or for initlally
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covering taped joints, Most commercial formulations are
within the following concontration ranges:

Calcium carbonats, 190 to 350 parts by weight.
Mics, 30 to 90 parts by weight.

Clay, 0 t6 100 parts by weight.

Binder, 20 to 44 parts by weight.

If the product is to be wold oy a ready-mix formulation,
water in the amennt of about 30 to 4096, based on the
total weight of the dry ingredients, is added and thorough-
ly mixed. Al compositions within the limits just deseribed
are suitable for manual application by troweling. When
they are to bo applicd mechanically, additional water is
added at the job site just prior to use. .

The cellujose derivatives which can be employed in
this invention are water-insoluble, fibroms mutctials as
distinguished from tho conventional fbrous hydroxysthyl
cellutose of commerce which is water-soluble, Water in-
salubility is assured citber by maintainiug the MS. at a
low level, ie., below about 1.2, or by the us of hydraxy-
ethylation techniques which produce a nonuniformly mb-
stituted product. The water insolublilty Is a critical factor
in the performance of the hydruxyethyl cellulose as an
85bestos subsiitute. A watsr-soluble materisl such uy con-
ventional hydroxysthyl cellulose, at economical concen-
tration levels, would not impurt the consietency needed
for the pseudoplasticity normally oirtained with ashestos

The above parsgraph must not be taken to mean that
no water-soluble hydroxvethy! calinfose is to be employed.
Waicr-soluble hydroxyethy! collulose is frequontly included
s o thickoner ia limestone based joint coments and can
De s0 used in the compositions of this invention. It is only
tho hydroxyethyl cellulose employed in substitution for
asbestos that need be water insoluble.

To duplicste properiies of conventional joint cernents,

the concentration of the walcs-insotuble hydroxyethyt oal-

Julose can be from sbout an equal quantity to Ms that
of the asbestas beibg replaced, depending on the M.S.
of the hydroxyethyl ccllulose uscd. If the M.S. of the
hydroxyethyl cellulose is in the range of 0.15 to 0.6, the
concentration cmployed can be in the range of 1% to
9% based on the dry weight of the formulation. Duc to
the superior water-binding capacity of the cellulose de-
rivative having an M.S. io (be range of 0.6 to 1.2, the
concentration of the additive which is effective can be
about 0.5 to 1.5% based on the 10lal dry weight of the
formulation. Thus, the concentration of the additive can
be about 0.5 tv 9% based on the tatal dry weight of the
formulatioa. Employing conventionsa! joint cement recipes,
the zdditional weight of asbestos, not replaced by cellulose
derivative, is replaced by additional limestont ar mica
to that the total welght of product remains the same.

As suggested pravioudy, it is important (hat the hy.
droxyethy) cellulose be in fibrous form. For best reslts
ghe fiber length should bo between about 0.03 and 0.007
inch, if the fiber length becomes {oo great, the resulting
ccment compositica is curdy and not satiafaciory. On the
other hand, if the fibrous form is lacking, the water-
binding capacity of the hydroxycthyl cellulose is pot suf-
ficient (o roproduce the properties of col joint
cements,

In some casos, the hydroxethy) cellulose alone cam give
the composition sufficient body for application 10 a vertical
wall without sagsing or melt-down. In other cases, n
structure additive can be added to incsease the body to
the neceasory lovel. Matoriata useful as structure addi-
tives for this purpose include, e.g., celulose fibers in
various {oro, trested clays, &ud parous stong flour. When
structure additives of this type are added, they normally
réplace a portion of one of the inert fillers, Le., lmestons,
micy, or clay.
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The resinous binder is normally a coalescable vinyl
material, preferably poly(vinyl acctate) which upen dry-
ing or curing of the cement forma & thin muirix 1o hold

clay, fimestone, efc. When a fully formulated mix is
being prepared. the binder ta usvally added us aqueous
latex. In the cuse of dey mixes it ix added as spray dried
latex particles. Other materiala useful as the binder in-
clude, e.g., starch, casein, polyacrylamide, aud copolymers
of acrylamide and acryhc acid.

In addition t the principal ingredients mentioned
above, a typical joint cement will frequently also ¢ontain
e amall amount of a dispcrsant, a defoamer, a prescrva.
tive and & thickener.

1o the folowing sxamples, the invention s illustrated.
Parts and percentages are by weight unless otharwise indi-
cated. The following general proccdurs was employed to
mix tho ingredients.

In preparing a ready mix formalation the water and
binder Jatex were charged 10 a mixing apparatus and
mixed for a short time before the disperaunt, defommer,
and preservative were added. The dry ingredients (lime-
stone, mica, clay, hydroxyethyl cellulose, and strmcture
additives, if used) were dry blendod and added incre-
mentaily to the stirred liquid. After the last of the dry
ingredicnts war adkied, the mix way stisred for sbout ane
other 10 minutes at low speed with occasional stopping
to scrope down the zides of the bowl.

* ' 'To characterize the products prepared in the examples,
the following tests were uscd,

VISCOSITY

Measured in Brabender units (B.U.) determined by
ASTM 474-67, Sections 2 and 3.

CRACKING

Pancls were dried in an essentially verticul position
with o cursent of air from a 14 inch oscillation fan forced
across their faco from about 30 inches for 45 minutes,
The panels were then allowed to dry overnight in the
vortical position without the air current. Ratings were
assigned subjectively as: none (N), very slight (V.5.),
alight (S), moderate (M), or heavy (H).

MELT-DOWN

Favels of the coment about 4” x 5 X 14" were cast.
Melt-dawr was observed as sag at the edgen of the panls,
Ratings——Exvellent: structure of cast panel is retained
with sharp edges, Slight: Bdges of pancl are slightly
rounded. Modorate: Edges mre slightly more rounded.
Poor; Bdges of panel are smooth and tapered.

ADHESION
By ASTM test C 474-67,

CONTROI, EXAMFLE

‘Thig comtrol example is inteoded to illustrate the prop-
ertios of a conventional joint cement employing asbestos
as a waler retention aid. The following standard joint
eement formulation was prepared using the procedurcy
set forth above.

Parts
Limestone (98% CaCOy) ——— 250
Mica (325 mesh) - 76
Chy .. - 16
Latex binder —- 61
Dispersant 4
Pretervative 0.2
Water 280
Defoamer —— 46
Hydroxyethyl csllulom? ... 2
Asbestos (5-1000.) 44

1 Watersoloble grude, M.8. 2.0,

£000 ¢ tscomity 1
aqueous wolution. v ht 'Al*

20

40

45

80

85

60

70

7% fibers

4
‘Ths latex binder was a 55% by weight aqucous dixper-
slon of poly(vinyl acetate) conmtaining a plasticizér. The
dispersanr was a polymerized sodiom salt of a enlfoniv
acid sold under the trade name Daxad 30. Tke defoamex
was n silica dispersion i a bydrocarbon solvent, The
presorvative was a mercutial fungicide compound.

Examples 1 to 1}

The procedure and the formulation set forth for the
contro} exampls were vepeated using the following insol-
uble hydroxyethyl cel'ulose modifications in place of as-
bestos, The fine, Rully Abers are all within the 0.03 to
0.007 in. range—ic, they pagsed through a 20-mesh
streen and weye held on 80-mesh.

Example 1
Asbestos was replaced with 48 grams of hydroxyethyl
celinloye having M.S. 0.32, in the form of finc, Aully fibers
having water retention power of 10 g./g.
Example 2

Asbestos was replcced with 48 prams of hydroxyethyl
cellufoxe having M-S, of 0.4 in the form of fine, Rufly
fibers having water retention power of 10 g./g.

Example 3
Ashesloy was replaced with 24 paris of limestone and

24 parts of h 1 cellulose baving M.S. of 0.4 in
tl;c foren of fine, tiuffy fibers having water retantion power
of 10 g./8.

Examplc 4

Asbesios was replaced with 44 parts of limestone and
4 parts of hydroxyethy! ecliulose baving M.S. of 0.82 in
the form of fine, Buffy fibers baving water reteatiop power
of 19 g./§,
Example §
Asbesios was replaced with 40 purts of limestono and
8 parts of hydroxyethyl cellulose having M.S. of 0.82 in
tho form of fine, fulty fibers having water retcation power
of 19 g./g.
Exemple 6

Asbestos was replaced with 40 parts of limestone and
8 parta of bydroxycthyl ecllulase having M.S of .78 {n
the form of fine, fluffly fibers having water retention power
of 18 g./8.
Example 7

Asboutos was replaced with 42 parts of limestone aod
6 parts of hydroxyethyl cellulose having M.S. of 0,78 in
the form of fine, Aulty fibers huving water vretention power
of 18 g./¢

Example 8

Asbeston wag replaced with 42.7 parts of limestone and
5.3 of hydroxycthyl ceflulose having 0.88 M.S. in the
form of fie, Aully fibers having water retention power

of 20 g./8.
Example 9

Aubestos replaced by 40 parts of limestone and 8 parts
of hydroxycthyl cellulose hoving an M.S. of 0.81 in the
form of fiae, Nufly fiborg having walcr retention power
of 19 g./g,

Example 10
Asbestos replaced by 48 parts of hydroxycthy! celiulose

haviog ao M.S. of 0.82 in thc form of fine, Sufly fibers
baving water reteation power of 19 g./g.

Example 11

Arsbexlos replaced by 48 parts of hydroxycthyl celulose
having an M.S. of 0.15, having water retention power of
5 g./8. prepared by fibrillation of & pressed aheel inig
greater than 0.033 in.

Mo
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The properties of the above Control Example and Ex-  consistency, exbibited slight cracking aad vory slight melt-
smples 1 through 11 are recorded in the following table. down.
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Exnmples 12-17 Example 18

The following ingredicnts ixed by tombling:
Vhing the tecipe set out above, additional joint cement were dry mixed by 0k

18
compositions were prepared in which somo of the asbes 20LW _ Pﬁf”
208 was cenlaced with a mixture of low M.S. hydroxyethyl Mica 76
cellulose, acicular attapulgitc clay and talk and the re- glﬂy : — '312
mainder with sdditionsl Limestone, o }H;‘*' T h‘ y: eeﬁnlose: s i

cellulose
Example 12 Wlcoxyethy

:y\‘ “&ow(ﬂl:l mh.te) m‘o:
Ore part of bydrosyethyl collulose having 0.82 M.S, S Fha e ol W I T e rotatton or

2 parts clsy and 4 pavts talc. Product wag alightly grainy, 30 ype M blended ingredients were mixed with 280 parts
but exhibited only slight cracking and exceliont melt- of water, the mix was allowed 1o slake for 20 minutes and

down. wag then mized again 10 a ynitorm consistency and eval-
uated as In the previous examples, Results were as fol-
Example 13 o lows:
One part hydroxyetbyl ccliulose having 0.41 M.S, 2 g."::fy" se.
parts ciy and 9 parts lale. Product had smooth, creamy  Cracking N
sonsistency and exhibited culy moderate cracking and  Meltdawn VS ’
slight melt-down. 40 :dhwon Satisfactory,
Examgple 14 Smr‘em Good. ey
Whn I ¢laim and desire to protect by Lettors Pwmc is:
parts clay aod 9 parte talc. Producthadmonthmmy awalunbhvhylmubinder mics, clay, and limestonc
conalviency and exhibited no cracking and slight melt- peincipal dry ingredients and eontwnng about 0.5
down. lo9%bywagbt.bmdmmuomwwmofmedry
) components, of fbrous, water-insoluble hydraxyethy! el
Exomple 13 luloaehmnguhydmycthyln.s.cfabouﬂnﬂoll
60 2. The composition of claim ) whersin the hydroxy-

Onc part hydroxyethy! cellolose having 063 M.S, 2 ethyl cellulose has a hydroxyethyl M.S. of about 0.6
pasty clay and 9 paris talc. Product had smooth, creamy 1.2 aod is prescat in a concentration of about 0.5 10 1.5%.

. - . . 3. The composition of claim 1 wherein the
consistency, exhibitcd no cracking and slight melt-dows. g Sil1 cllulons bas & ydronyethyl MS. of abou:ym
§5 0.6 und is preseat in a concoutration of about 1 1o $%.

Examplc 16
One patt hydroxyetbyl cellulows having 08 M3, 2 UNITED STATES »
paria clay and 9 parts tale. Product had smooth, ereamy 0 33119 5/193 'ATENTS 26017
slightly mote viscous consistency, exhibited o eracking 3011926 1171968 Gogek oo 106-214
and very slight melt-down. 3,044.973  7/1962 Segro e ... 260—39R
2,816,372 12/1957 YOUNUO wuuwemenueo. 260—19
Bxample 17 6 THBODORE MORRIS, Primary Examiner
One part hydroxyethy! celluloso having 0.82 M.S., 1.2 US. C1L XR.

Pparts clay and 52 parts tale. Product bad smooth, ercamy 106=-141



