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covcring taped joints, Most commercial formulations are
3935074 within the following concentration ranges:
CEMENT CO) ONS Calcium carbonate, 190 to 350 parts by weight.
“LMN«M.N.. 0 . g‘hugouiggmmg:eﬁu;::
SreRies < Y, 0 to 100 parts ght.
N 3 d , 26, 1973, Ser. No. 354,713
US. O, 26017

ABSTRACT OF THYE DISCLOSURE
Joint cements suitable for use with plaster wallboard
are disclosed wherein the ashestos customarily used to

i water bind perties and pscudoplasticity is
% bya wwi?l‘imblc. fibrous hydroxyethyl eelly-
lose.

This igvention rclates to compositions useful s joint
sealing matcrials for the installation of panzl-
ing in, ¢.g, residential and office building construction.
More specifically, it refers t0 such compositions wherein
a cellulese derivative is employed to impart desirable
properties theroto,

Sivcs the end of the second World War, the vse of
wallboard Bas sll but displuced plaster in erection of
interlor walls in ths construction of buildiogs. Wallboard
& generally installed in 4 x 8 foot panels which are nailed
and gluod to the siudding of the wall and fited tozether
until the entire section of wall is covered. The joints
where sectiany ot the board are butted together are cove
ered with tape and then taped joints and all nails ars
covered with & joint coment or “spackling” compound
which, upou hardening, can be sanded smooth so that
1t is imperceptible under paint or wallpaper.

Jolnt cements haretofure employed with walfboard have
contained o rerinous binder, linestonc, clay, mica and
asbestos the principal Ingredients which are mixed with
waler (0 form n dope. Asbestos is included in these for-
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mulstions for yeveral purposos. It imparts lubricity, work- ¢0

ability, water binding, and pseudoplasticily to the wet mix
and, being fbrous, provides reinforcement of the cement
on drying. '

Recently disclosed cvidenco that certeia types of o
bestos may have earcinogenic characteristics has prompted
msuance of seversly restrictive regulations by OSHA re-
garding its use in construction applications and may eves-
tually lead to its being banned altogethor. For (his rea-
08, an effort is now under way to find substitutes to re-
place asbestos in most of ity presevt applications.

In recent work by the instant inveator, it has been
found that cellulose derivatives can be used as a replace-
ment for asbestos in joint coment. More specifically, this
invention velates to joint cemcnt compositions based on
8 resinous binder, mica, elay, ang limestone as major dry
camponeats, slong with a fibrous, water-insoluble hy-
droxysthyl cellulose having xn M.S. between about 0.1§
aud 1.4, Joint coments are meketsd in fully formuluted,
resdy-lo-use form, i.e., olresdy containing waler, and a3
8 dry powder 10 which water i added at the time of use.
‘The invention includss such dry powders us well as tho
fully formalated cements. Joint cement compositions of
this inveation are subsiantially identieal in performance
to thosc which are presently available commerciaily and,
bused on cuncnt prico lcvels, they are competitive In
price.

In commercial practice the concontrations of the prin-
¢ipal ingredients can and do vary widely between sup-
pliees and depending on the intended cnd use, i.c., whetber
it is for patching holes, covering nail pops, or for initlally
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It the prodnct is to bs wid us a ready-mix formulation,
water in the amount of about 30 to 40%, based on the
tots] weight of the dry ingredients, is added and thorough-
ly mixed All compositions within the fimits just described
are suitable for mannal application by troweling. When
they are 0 bo applied mechanically, additional water Is
added at the job site just prior to use. .

The collulose derivatives which can be employed in
this invention sre water-insoluble, fibrous matecials as
distinguished from tho conventional fibrous hydroxyethyl
ccliulose of commerce which iy water-soluble. Water in»
solubility is assured either by mointaining the M.S. at &
low level, i.e., below about 1.2, or by the use of hydroxy-
ethylation wchni?m which producs 8 noauniformly mb-
stituted product. water insolubllity Is a critical factor
in the performance of the hydroxyetby! cellulose as an
asbastoy substitute, A watsr-soluble material such us con-
ventional bydroxyethyl cellulosc, at economical concen-
tration levels, would not impart the consistancy neoded
for the pseudoplasticity normally obtained with asbestox.

The above parsgraph must not be takeu to mean that
00 water-soluble hydroxvethy! callnlose is to be employed.
Water-soluble hydroxyethy] cellulose is frequently included
s 2 thickoner [a limestone based joint coments and can
be s0 used in the compositions of this invention. It is only
the hydroxyethyl cellulose employed in substicution for
asbestos that need be water insoluble.

To duplicuto properiies of conventiona! joint csments,
the concentration of the water-insoluble hydroxyethyl oel-
Julose can be from shout an equal quantity t0 % that
of the asbestos being replaced, depending on the M.S,
of the hydroxyethyl ccllulose uscd. If the M.S. of the
hydroxyethy| celtuloso is in the range of 0.15 to 0.6, the
conceotration cmployed can be in the range of 1% to
9% based on the dry weight of the tormulation. Due to
the superior watcr-binding capacity of the cellulose de-
vivative having an M.S. in (e range of 0.6 to 1.2, the
concantration of the additive which is effective can be
about 0.5 to 1.5% based on the tolal dry weight of the
formulation. Thus, the concentration of the additive can
bo sbout 0.5 to 9% based on the total dry weight of the
formulation. Employing conventional joint cement recipes,
the sdditional weight of asbestos, not replaced by colluloge
derivative, is repinced by additional limestone or mica
8o that the tatal weight of product remains the same.

As suggested previoudy, it is importaat that the hy.
droxyethy] cellulose be in fibrous form. For best results
the: Abor Jength xhould bo between about 0.03 and 0.007
inch, If the fibor length becomes too great, the resulting
cement composition is surdy and not satisfactory. On the
other hend, if the fibrous form is lacking, the water
binding capacity of the hydroxycthyl cellulose is pot suf-
ficien! to reproduce the proporties of conventional joint
cements,

In soms cases, the hydroxethy! cellulose aluns cam give
the composition sufficient body for application to a vertical
wall without sagging or melt-down. Xn other cases, @
structure additive can be added to increase the body to
the nccessory lovel Matoriala ussful as structure sddi-
tives for this purpose include, ¢.5.. cellulose fibers in
various {ormd, trested clays, 2ud parous stono flour, When
syucture additives of this type are added, they normally
replace a portion of one of the inert fillers, Le., Utmestone,
mica, or clay,
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The resinous binder is ormally a coalescable vinyl
material, proferably poly(vinyl acctate) which upos dry-
ing or curing of the coment forme & thin mutrix 10 hold
the clay, fimestone, efc. When a fully formulated mix is
being prepared, (e binder is usually added us aqueous
latex. In the case of dry mixes it is added as spray dried
Istax particles. Other matetialn useful as the binder in-
clude, e.g., starch, cassin, polyacrylamide, snd copolymers
of acrylamide and acrylic acid.

In addition to the principal ingredients mentioned
above, a typical joint cement will frequently also contsin
& small amount of a dispcrsant, a defoamer, a prescrva.
tive and a thickener.

1o the following sxamples, the invention is illostroted.
Parts and percentages are by weight unless otherwise indi-
cated, The following general procedurg was employed to
mix tho ingredients.

In preparing a resdy mix formalation the water and
binder Jatex were charged 10 a mixing spparatus and
mixed for a short ime before the dispersunt, defoumer,
and preservative were added. The dry ingredients (lime-
stone, mica, clay, bydroxyethyl cellulose, and straclure
additives, if used) were dry bleande! and added inere«
mentally to the stirred lquid. After the last of the dry
ingredicats was added, the mix was stirred for wbout an-
other 10 minutes at low speed with occasional stopping

1o scrape down the sides of the bowl.

T Te :ﬁmedm the products prepared io the examples,
the following tests were uscd.

VISCOSITY

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

CRACKING

Panely wero dried in an essentially verlicul position
with a cursent of air from a 14 inch oscillation fan forced
weross their faco from about 30 inches for 45 minutey,
The panels were then sllowed to dry overnight in the
vertical position without the air curreat. Ratings were
assigned subjectively as: none (N), very slight (V.5.),
slight (S), moderate (M), or heavy (H).

MELT-DOWN

Panpels of the cement about 4” x 5 X 4" were cast,
M;l_l-down was observed a3 sag at the edges of the pancls,

Ra llent: structure of cast panel is retained
mded. :ﬁ?ﬁ%uﬂimsﬁgtﬁu?mm’:
Pooxr: Edges of panel are smooth and tapered.
ADHESION
By ASTM test C 474-67,
' CONTROI, EXAMPLE

'!‘hi: control example is intcoded to illustrate the prop-
ertiss of a conventional joint ccment employing asbestos
as a waler tetntion aid. The following standard joint

cement formulation was prepared using the urcsy
set forth above. )

' Parts
Limestons (98% CaCOy) 250
Mica (325 mesh) - 76
Chy . . 76
Latex binder 61
DispOrsam weo oo 4
Presecvative — 0.2
Water 280
Defoamer w—— 46
Hydroxyesthyl celluloso ! .. 2
Asbestos (5-1000,) 48

§ Wateraoloble grudo, M.8. 28,

£000 ¢ lyconity I
aqueous solution. o v tr 1 ,‘“

10

30

35

490

45

80

83

€0
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Tho latex binder was a 55% by weight aqucous dixper-
don of poly(vinyl acetate) conmtaining a plasticiztr. The
dispertant waa 8 polymerized sodivm 2alt of o mwifoniv
acid sold under the trade same Daxad 30. The defoamer
was 0 ailics disporsion in & bydrocarbon solvent, The
preservative was & mercurial fungicide compound.

Examples 1 to 11}

The procedure and the formulation set forth for the
contru) examplo wers repented using the following insol-
uble hydroxyethyl celiulose modifications in place of av-
bestos, The fine, Rully fibers are all within the 0.03 to
0.007 in. raoge—ie., they pagsed through a 20-mesh
strecn and were held on 80-mesh,

Example 1
Asbestos was replaced with 48 gramns of hydroxyethyl

cellulose having M.S. 0.32, in the form of fine, Aulfy fibers
having water retention power of 10 g./g.

Example 2
Asbestos was repleced with 48 prams of hydroxyethyl
celluloxe having M.S. of 0.4 in the form of fine, fufly
fibers baving water retention power of 10 g./g.

EKxample 3
Ashostos was repinced with 24 parts of limestone and

24 parts of hydroxyetbyl celtulose having M.S. of 0.4 in
the form of fine, Auffy fibers having water retention power

of 10 8./8.
Exomplc 4
Asbesios was replaced with 44 parts of limestone and
4 party of hydroxycthy! ecltulote baving M.S. of 0.82 in
the form of fine, Aufly fibers baving water retsntion power

of 19 './'c
Example 5

Asdestos was repiaced with 40 parts of limestons and
8 parts of hydroxycthy! cellulose having M.S. of 0.82 is
the form of fine, fufly Abers huving water retention power
of 19 g./g.
Example 6

Asbestos was replaced with 40 parts of limestone and
8 parts of hydroxyethyl cellulase having M.S of (.78 in
the form of fine, flufly fibers having water retention power

of 18 g./8.
Example 7

Asbestos was replaced with 42 parts of limestone and
6 parts of hydroxyetbyl cellulose having M.S. of 0.78 io
the form of fino, fully fibers huving watcr retention power

of 18 g./g Examoie 8
mp

Asbestan was replaced with 42.7 pasts of limestone and
5.3 of hydroxycthyl cellulose having 0.88 M.S. in the
form of fice, flully fibers having water retention power

ol 20 g./%.
Example 9

Axdbesius replaced by 40 parts of limestone and 8 parts
of hydroxyethyl cellulose having an M.S. of 0.81 in the
form: of fine, Nufly fibors having walcr retention power
of 19 g./g.

Example 10

Asbostos replaced by 48 parts of hydroxyethyl ceftulose
having an M.S. of 0.82 in ihe form of flne, flufly fibers
baving water reteation power of 19 ¢./g.

Example 11

Asbexlos replaced by 48 parts of hydroxycthyl cellulose
having an M.S. of 0.15, having water retention power of
S 8./8. prepared by fibrillation of & pressed aheel into
fibers greater than 0,033 in,
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The properties of the above Contro] Example and Ex- consistency, exhibited slight cracking acd vory slight melt-

amples 1 through 11 are recorded in the following table.

down.

DA Vicmity QRORL) Crackhg  doWn Aphetion  Appesranss
pnm\... l'g 1262 Jyne....... g Rlﬂllllﬂ..::: CMME
2 30 8 Do.
& R T I s | @
st 1 7 RV, LA Sy
[ — 820 107 coveallbeouces 8 ennoeliloncences BHICOLN-NOAYY,
; w 17 el &oﬂ .
g E“ ..... et R .
T >!.“ 1 vmom B h ot
Examples 12-17 Example 18
The following ingredicuts were dry mixed by tumbling:
Uting the rocipe set out above, additional joint cament e dry y Psrl:a
compositions were propared in which somo of the asbes 20 (. 29
208 was replaced with a mixture of Jow M.S. hydroxyethyl Mica 76
cellulose, acicular attapulgitc clay and tak and the re- Shy : ;2
mainder with sdditional limestone, o5 ﬂ]h*l T thyl celluioss 3 25
. Hydroxyethyl celluloss ¥ 4

Example 12

One part of bydroxyethyl celivlose having 0.82 M.S.,
2 parts clgy and 4 parts talc. Product was slightly grainy,
but exhibited only slight cracking ood cxcellent melt-
down.
Example 13

One pawt hydroxyethyl cellulose having 0.41 M.S, 2
parts clay and 9 parts (alc. Product had smooth, creamy
consistency and exhibited oaly moderate cracking and
slight meit-down.

Examplo 14

One part hydroxyethyl celluloss baving 0.53 M9, 2
parts clay amd 9 parts tale. Prodoct bad smooth creamy
conslstency and exhibited no cracking and alight mel:-
down,

Example 13

One part hydroxyethyl celiolose having 063 M.S, 2
party clay and 9 parts talc. Produst had smooth, creanty
congistency, exhibied no cracking and slight melt-down,

Example 16

QOoe pact hydroxyethyl cellulose having 0.8 M.S., 2
puris clsy and 9 parts tole. Product had smooth, creamy
slightly mote viscous consistency, exhibited no eracking
and very slight melt-down.

Bxample 17

One part hydroxyethyl celluloso having 0.82 M.S., 1.2
party clay and 52 parte talc. Product hed smooth, creamy

40

a5

[

1 Bpray dried poly(vinyl acetate) lntex.

»
S R T e it
The dry blended ingredients were mixed with 280 parts
of water, the mix was allowed to slake for 20 minutes and
was then mined again 10 a vniform consistency and eval-
;mwd as in the previous examples, Results were as fol-
ows:

Viscosity 560.

Density 12.8.

Cracking N, .
Melt-down VS

Adbesion Satjsiactory.
Appearance Smooth-creamy.
Structure Good.

‘What I claim and desire (o protect by Lettors Patent is:
1. A joint cement composition consisting casentially of
# coalescablo vinyl resin binder, mica, ciay, and limestonc
as its principal dry ingredients and contaising about 0.5
W 9% by weight, based on the 10tal weight of the dry
components, of fbrous, water-imsoluble hydroxyethyl cel
lulose having a bydroxycthyl M.S. of about 0.6 to 1.2,
2. The composition of claim ) whersin the hydroxy-
ethyl ecllulooe has a hydroxyethyl M.S. of about 0.6 o
1.2 and in prescat in a2 concentration of about 0.5 to 1.5%.
3. The composition of claim 1 wherein the bydroxy-
othyl cellulose bas 2 hydroxyethyl M.S. of sbout 0.15 to
0.6 und is preseat in a conceutration of about 1 to 9%.
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