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BACKEROUND OF THE | NVENTION This invention relates to a conpositior? T MR 2005
joint conmpound for wuse in filling.and coating the joints between adjacent
panel s of gypsum wall board. Mre specifically, it relates to a conposition
for Iight‘O(g“gHtuf‘Foi nt 5 compound of the drying type that redusesaaplicator

" fatigue, job conpletion tine, and reduces shipping costs of the packaged
product. In the construction of buildings, one of the nost cormon el enents

i's gypsum wal | board, qf BN , d.in the construction of
wal I's and/or ceili ngs?"@\mvgb uugﬁﬁ‘g g m’rﬁi ICOMRFQUMR: 10 traditionally
constructed by affixing the panels to wood studs or netal fram ng, and

treating the joints between adjoining panels with a specially prepared
adhesive called a joint conpound. The side edges of the drywall panels are

tapered, thus allow ng thegph@ |ied to the seam between
adj oi ni ng panels, in such %%%ﬁmﬁ%%ﬂ%& Rﬁ(éﬁflﬂmace Is created when 15
. finished. This process generally proceeds by placing a taping joint conpound
within the joint forned by the abutted edges of the wall boards, and

enbeddi ng a i qui d- peffhisdbventionretates t6 atmongpasitiont foPe jvint BbMmgdiMt feemPouNnd.
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is appliedov f 'aﬁ CREUNG M ipinta pebwean pdisgaahpanels iaf gypsumanded upon
dryi ng. - 20 vialllvodrd, | &N ti | e owed to dry, .and lightly
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10 traditionally constructed by affixing the panels to wood studs or metal framing,
and treating the joints between adjoining panels with a specially prepared
adhesive called a joint compound. The side edges of the di'ywali panels are
tapered, thus allowing the joint compound to be applied to the seam, between
adjoining panels, in such a way that a monolithic surface is created when
15 finished. This process generally proceeds by placing a taping joint compound
within the joint formed by the abutted edges of the wallboards, and
.- embedding a liquid-permeabie paper or fiberglass tape within that compound.
| When dry (or set), a second coating referred to as a topping joint compound is
applied over the joint, which may bg subsequently lightly sanded upon drying.
20 A third or finish coat is applied, allowed to dry, and lightly sanded to create a
smooth monolithic surface that conceals any indication of where the drywall
seams were. Another type of joint compound is an all-purpose grade that
may be used for both embedding the joint tape and for applying the finish
coats. A patterned or textured effect may be given to the finished wall and
25 joint through the use of special application tools.

There are several categories of joint compounds. Drying type
compounds cure through the evaporation of water, whereas setfing type joint
compounds chemically react with water during the curing process. Setting




2 2 MAR 2005 WD 02/ 44255 PCT/ US01/ 43526 2 type joint conpounds typically use
cal cium sul fate hem hydrate, also known as stucco or plaster of Papi)svaRes(ha
- base. When water is added to the setting type powder, it reacts with the
calciumsul fate hem hydrate via a hydration reaction to form an

i nterl ocWAPZHRASHi x of cal ciumsul fate di hydrate crystal s. p&rt§iR43s26

interl ocking crystal matrix gives the cogpound increased strength. The
benefit of a setting type joint conpound over a drying type is the overall
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15 P%tent No. 5,746,822, incorporated herein by reference.
Lightweight joint compounds are known in the art, such as U.S.
Patent No. 4,454,267 to Williams and U.S. Patent No. 4,657,594 to Struss.
Perlite, which is a form of glassy rock similar to obsidian, is ground, heat
expanded, and immediately surface treated with a silicone-based compound
20 to provide lightweight filler for use in a joint compound. The special treatment
| renders the expanded perlite water-insensitive so that it does not soak up
water due to capillary action. Despite the water-insensitivity of coated perlite,
it still requires a certain amount of available water to wet out and disperse.
Use of large amounts of perlite negatively impacts the overall water demand,
25 drying time, strength, bond, viscosity and surface absorption characteristics of
the joint compound. The expanded periite is also susceptible to breakdown
during mixing that may further degrade the physical properties of the joint
compound.
U.S. Patent No. 4,824,879 to Montgomery, et al. teaches the
30 addition of expanded perlite or hollow glass microspheres to reduce density
and shrinkage In a joint compound. As recited above, there is a limit as to the
amount of perlite that may be used in a joint compound without deterioration




and shrinkage In a joint conpound. As recited above, there is a Iim'zt2 ﬂﬁR }Uﬁ)ﬁ
the Yanmount of perlite that may be used in a joint conpound without
deterioration 2 2 MAR 2005 WD 02/ 44255 3 PCT/ US01/ 43526 of certain physical
properties, G ass mcrospheres nmay be used, however, they are pr one to
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conpound is tgau ht in U S. Patent No. 5,494,9 ference is
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Itself rather than disperse readily Iin water, na ult to
di sper se i ndad¥antageousbecause phtheadust that carsbé produced. tGigsé or mat i on of

t abl g.: I L, t f object of this i ti t
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| ess than t geeatenas atRleqn | i ' f is ipvention to
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finished su . 1t is yet another object of this invention to provide an

| d
fprove The use of polyacrylate microspheres in a setting type joint

compound is taught in U.S. Patent No. 5,494,847 to Kaplan. This reference is
15 directed to a joint compound to be used in prefabricated walls and ceilings
that remain flexible after set, thereby minimizing cracking during transportation
and final assembly of the prefabricated unit. The surface chemistry of these
polyacrylate resins is such that it tends to stick to itself rather than disperse
readily in water, making it difficult to disperse in an aqueous medium typically
20 resulting in the formation of unacceptable clumps.
| Itis, therefore, an object of this invention to provide an improved
lightweight joint compound with a final use density less than the density of
water,
Itis also an object of this invention to provide an improved
25 lightweight joint compound that provides a smooth finished surface.

It is yet another object of this invention to provide an improved
lightweight joint compound utilizing microspheres which are minimally
susceptible to breakage during manufacture and end use,

Itis still another object of this invention to provide an improved

30 lightweight joint compound utilizing microspheres that readily disperse in an
aqueous medium.



| i ght wei ght joint conpound utilizing mcrospheres which are nininalbﬁ
susceptible to breakage during manufacture and end use. It is still n%N%@%
object of this invention to provide an inproved 30 |ightweight joint
conpoundégéi&ééégg m crospheres that readily disperse in an aqueous mnmedi um
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The above-listed objects are nmet or excegded by the present invention that
features hollow resin mcrospheres as filler in |lightweight joint conpound.

Densi ties less than thatBRIEFBESCRIPTION OF PREGNVENEGNE 5 formul ation of
[ h

the present invention. Use of the resin mcrospheres at e sane wei ght
percentage as gl ass m crospheres provides a greater change in density due
to the rmuch | ower density.,of th esin versus the glass. Resin mcrospheres
al so avoid a report-ed%hém§l|sfﬁiP§|8ﬁ5ﬁfe\m€h°@¢’é@ﬁdﬁﬂiWﬂ)‘@mrasest are used
wi th pol yvi inybnidre thtlfeatifes ih il MRedSastifhen or
gel . Mre specifically, the Pg%"?@éh@@%@b@%rﬁgggwggA@RWgﬁ{jpgﬁ
conpri ses a¢0Mmpaund.oRensitiesdesativarcthat of waterearbidbtsinablevidify e | east one

.m crospheres with a nean particle size |ess

fille in ' old.ow resi

t han §5 mqgrﬂkﬁgﬁa&éﬁﬁipﬁ???rﬁdnwmr dJsgnahthe resin microspheres atithesi ty under
hi gh 15 sheggmé _"ﬁgpe eg] ] res _as. . |lightwei ght
filler provi dngs.eﬁflgr a ‘Ifégﬂﬁﬁea%%iﬁg%’{ﬁ 'gﬁis 9&%%@&5‘8}?‘19‘1%9’%%&% und with
a densi ty |densityidue tolheanych taiverdansityesf thetesin Weius the YlaisIYRasR! ace when
appl i ed ove .wl whi | e, i nprovi ng the application properties. The

i crosphere@“ 1858199 avoidanreported advgrealinterastiop avhencglass | y when added
in a pre-wehid : : : esin m crospheres have a
density much l@@e@hﬁe%ﬁﬁ%@@ %@%ﬁgsm%g&% COORAWNE | over
densi‘@y, f cpestifiepsanrgeti crospheres are required to get the same change in

resul tant vol une corrpﬁ ed to i%l a]ss m crospheres. This allows preparation of
very |ightweight joi nt"gSpEeHaally. the joint compound of the present invention

comprises at least one binder and one or more fillers, with at least one filler
including hollow resin microspheres with a mean particle size less than 75
microns and exhibiting no more than 1.5% increase in density under high

15 shear testing. Use of hollow resin microspheres as lightweight filler provides
for a formulation of an extremely light joint compound with a density less than
water, and that does not exhibit a grainy surface when applied over drywall,
while improving the application properties. The microspheres blend easily
with other ingredients, particularly when added in a pre-wet form, alsoc known

20 as a cake.

Resin microspheres have a density much lower than that of
glass microspheres. Because of this lower density, fewer resin microspheres
are required to get the same change in resultant volume compared to glass
microspheres. This allows preparation of very lightweight joint compounds

25 | without adversely affecting other properties of the joint compound.

DETAILED DESCRIPTION OF THE INVENTION

In the foliowing discussion, all percentages indicated are
calculated as the weight of all solids on a dry basis.



25 without adversely affecting other properties of the joint corrp?qrmlR 2005
\DETAl LED DESCRI PTION OF THE I NVENTION In the foll owi ng di scussion; “al
percentages indicated are calculated as the weight of all solids on a dry
basis. 2 @?ngg% WD 02/ 44255 5 PCT/USO1/ 43526 The |i ghtwei ght joint
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conpound resent Invention Includes a binder and ®F/¥80148526
fillers, including hollowresin mcrosphgres with a nean particle. size
| ess than 75 microns and exhibiting no nore than 1.5% increase in density

under hi gh shear test imug!hwe@ﬂﬁdiﬁgb@ﬁpgmcﬂgpghg{@%geﬁt Iﬁ%é(wwdﬁ% resin

m crospheres i,n a joint conpound of either t I'ng o type.
Pref er abl y, &PiBdeHand onemidnate fillsrsueludingdioliomerdsimniderospheéree vith a

t hi ckeners, | d.. di rsing agents, ., Jraditional joint
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f or mul at i onindreaée il densios ' ' g‘{ﬁ,g,y | ' jepts are
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desi red pr ofeRteRtlef resireniciosphenesim ajoitt cémpoandad eithepthe Sotfing brfee for

use in a j0|dp}ingggp€und is appropriate for use in the present inhvention.
The binder 1s’u ‘0 enhance 15 the adhesion of the joint conpound to its

substrate, typically depetarbiy, “ﬁﬁﬁgtgéﬁ{g{bé@idqg%&?é néloygfecgﬁg%gqﬁ@m?ot

limted to | atex emrul sions, Vvin , acrylic

di sper si bl e Uj6kRRETS, Braservativesiandulispersingeagentts, Teaditibmdgoikt BothpBGRASL €S,

and starcheg J@f&ﬁ Bh&?erﬁ .ahggsreferred in the present Invention. The
concentrati 68 ‘0 Ughtyeigrit o mpuRds MAv-enefiifiom thepfareuationi afithe
conpolhd r apeEsert rpreritipput 9 : : wel ght. The
concentratign of lloi nder in%"(%?%‘ﬁ%?ﬁ%% gﬁ%él}a%b&?@ﬁ%mm t:hgnges from
1 %to abouioiBbgompeund depanding arthefexachdes and ddsired 6 Feies ORHRMairn | S

usual Iy sli %ngidgher conpared to previous lightweight joint conpounds to
conpensate 10 additional drop in density and its effect on 25

mai ntaini ng accept abl ARBRBEPthal ILAMabERor UsB ih Mol Safloundygnt ! on. the

appropriate for use in the present invention. The binder is used to enhance

15 the adhesion of the joint compound to its substrate, typically drywall.
Acceptable binders include, but are not limited to latex emulsions, vinyl
acetates, acrylics, alcohols, and dispersibie powders such as poly vinyl
acetate, ethylene vinyl acetates, and starches. Latex binders are preferred in
the present invention. The concentration of the latex binder in a typical joint

20 heavyweight compound ranges from about 1% to about 2.5% of the total dry
weight. The concentration of binder in a typical lightweight joint compound
ranges from 1% to about 3%. The concentration of binder in the present
invention is usually slightly higher compared to previous lightweight joint
compounds to compensate for the additional drop in density and its effect on

25 maintaining acceptable adhesion properties. In the present invention, the
concentration of the latex binder ranges from about 1% to about 3.5%.

The key ingredient in the joint compound of the present
invention is hollow resin microspheres that meet certain physical properties.
Preferred shell resins suitable for use in the present invention are

30 homopolymers, copolymers, or blends of homopolymers and/or copolymers
formed one or more of acrylonitrile  ("ACN™), vinylidene chloride ("VDC"), or
methyl methacylate ("MMA") monomers. Particularly preferred resins are
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uni f qgpm surfrﬁgﬁlffsglwge finished joint conpound. If the mcrospheres do not

di sperse properly, an unacceptable lunpy texture results. Resins

m crospheres that are ThHd piefetréd Hend Eké‘% ' \olnt conpound
preparation tinme._ In somelbmanuf ac?ﬂgﬁgﬁgléﬁna [ ng&mké%ﬁﬁm@%g? sed

m cr ospher e@bﬁ’ﬁéopﬁw@ﬁt Micraspheres indhismiensity ramgd Rave GhraptRhdlidHe0e) | S
reduced and yyibbsinB%he 'ovetdiNaiana s the joint compound. However, they are still

heavy enough to allow measurement and addition of the microspheres by
15 weight.
A homogeneous dispersion of microspheres in water is
important to achieving a smooth, uniform surface of the finished joint
compound. If the microspheres do not disperse properly, an unacceptabie
lumpy texture results. Resins microspheres that are difficult to disperse also
20 increase joint compound preparation time. in some manufacturing situations
where undispersed microspheres are present, the joint compound
manufacturing efficiency is reduced and unit cost is increased.
The particie size of the microspheres is preferably smali enough
that there is no noticeable difference in the surface texture of the finished joint
25 compound compared to traditional blends. Generally, this means that the
microspheres have a mean diameter less than 75 microns. If the particles are |
too small, the surface to volume ratio will reduce the microspheres' ability o
lower overafl density. The preferred range of microsphere particle size is
from about 25 to 55 microns in diameter.
30 The microspheres are also strong enough that very few wilf
break under mixing conditions observed during manufacturing. When acting |
to reduce the weight of the joint compound, the microspheres succeed only as !
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density, a H¥IPRIR N densityerSelectivensas etimiorospivares duat drewonh-fEBRUSHd Yi el d. A
nunb of di I resent during the preparation of the
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preparation of the joint compound that cause microsphere collapse. The
15 greatest strain on microsphere integrity is during the manufacture of joint
compound, where stresses caused by the shear force of mixing and pressures
during material transfer lead to a compromise of the microsphere sheli wali.
Resin type, sphere size, shell thickness, and chemical environment are all
factors involved in the ability of the microsphere to withstand processing and
20 end use stresses.

In order to be suitable for use in the present invention, resin
microsphere collapse, as measured by an increase in product density, is
limited to no more than 1.5% increase in density under high stress testing.

For the purposes of this invention, under one such test, the microspheres are

25 suspended in a solution of water, a defoamer and a hydrous magnesium
silicate, such as LAPONITE® RD (Southem Clay Products, Inc. Gonzolas,
TX). The defoamer used for this test was HiMar D-829 (Rainbow Chemicals,
Inc., Lake Bluff, IL). Mixing of the standard suspension with a HAMILTON
BEACH® Model number 930 high-speed commercial drink mixer for up to

30 eight minutes simulates the stress placed upon the microspheres during
manufacture. High shear conditions are created by mixing the suspended
hollow resin microspheres at 14,000 rpm. The mixer is equipped with a 14"
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and a hydrous nmagnesium silicate, such § LAPONI TE(r) RD (Southern C ay
Products, Inc. Gonzolas, TX). The defoaner used for this test was H Mar
D- 829 ( Rai nidiameterspimdie 614 k j of the_standard
suspension with. a HA?I%/I LTON riBI(FE,IO?"' () w&%étﬁoudprbl%ghgéémﬁ?egﬁ-% oldommrer ci al
drink mixer J@iAterbutiogmeasyning lifrom warnefipteoahd 6p WHESR bi‘fe?f&ghlgo” the
y

m cr ospheres \ : facture. Hi hear conditions are great e

i xi ngthe. SaSuih o £ BBtER: K eatest’LS b s single framotbe agiator bustont xer | s
equi pped w tThestdndar? qg% I /[ 43526 . di anmet er

sgi nglo 6%" jn | eng_t h?a‘%\?otghe %@%Q’oﬁ%ﬁgﬁgﬁﬁg%@'?‘%o%eﬁ and

agi t atdr but™med faeeight migutes\w from vane tip to vane tip when fully

extended. A solid, 1"r-disk agitator is located 11/4' up the spindle from
the agitator button. msﬁﬁlﬂ‘?'ﬁo@@ﬁmﬂ%ﬂ suepepdingeagentisneedadi nl ess

contai ni nG & Suspen moesphoresTBw dénshl WiadtoltERaialn Sodaralien smosty
density | ea@fr’?\{%’“ neldngidensitp aneasuves impraetical. F05yRAbAcalBih88 hdgRRist Y
measur es m’;?ﬁ%ﬁé "?ﬁ" 'IA nthetical ly nmade hydrous magne%m Si gl @g'{se
creates a hig ysﬁ féf‘?i%Pﬁeéﬁﬁ é‘tﬂ?'gﬁym&ﬂtr@ﬁbmmmﬁwﬁ&mm&md i t h
excel1lent suwegten Mittdexieht sBSSRING PSWEPSJ.F%‘:'%R}'ﬁgthI@hE}E@i%E)?Spheres from

floating to the top and separating.” I'n ad hydr ous
magnesi um siMIcEagpbetss tio imgj tortheitop and d_ebamthpg lﬁ%aﬁﬂdrﬁgliﬁs@.seto?

mnimze th | trained air during initial m xing and subsequent
hi gh shear Ehlykejs s."‘%"%ﬂﬂ"}ﬁ'ﬂ@ﬁi%a%mw aigh acirfosmingagentris usédwn i n
Table 1, j f.f . of. i gh.sh ) I f
Table e \2/:? minintizé thelevel 8f Entraified Hirfiringinflia? Phiting Ena Xub2ed oom high

shear tests,
15 The following standard aqueous suspension, shown in Table |,
was used to evaluate the effect of high shear on a sample of microspheres;
Table |
Order Raw Material Amount Specific Percent
20 Of Addition rams Gravity
1 Water 550 1.0 93.94%
2 Hi-Mar D-829 1.5 N/A 0.26%
3 LAPONITE®RD 14 2.0 2.39%
4 EXPANCEL® 20 0.15 3.42%
25 Based upon the amount of raw materials used and their corresponding

specific gravities, the theoretical densities of the aqueous suspension with
and without microspheres are calculated and listed in Table 11

Table !
Theoretical Density without Microspheres 8.45 ib/gal (1.01 glec)



le I s OderRaw Material Avounte ifi p c Percent c )
éE)AggibtionrarrBGr avi | Wat er 5501. 093. 94% 2Hi - Mar D- 8291. 5N/ A0. 26% 2 7 MAR 2005
ISLAPC]\II TE(r) RD142.02. 39% 4EXPANCEL(r) 200. 153. 42% 25 Based upon t he anopunt
of raw MyLehifdes Used and their corresponding specific gravities, the
theoreticaﬁ J‘Her%s’slties of the aqueous 3u$92e_r|1_5|blon YthTaglr\gPﬂrm_?ﬁlérzsrs;?i ca
m crospheres are calculated and |isted i able 1i:
Densi t)e wi t hout M crospheres 8.45 I b/gal (1.01 glcc) 2 2 MAR 2005 WO

esetica ; nsity wi r : 7.06 | Db/ gal
?g/ 3223/505)C:Tbrhe Hi -E/E?ﬁstigggig?gg??gﬁng?rﬁs sti r?ﬂedgﬁgmagh??@gﬁ@@ 550 grams of

room tenperature (73F) water followed by the addition of 14 grans of
e L
N T ek e s o T
(1.0106 g/ B&hydraua magnesium siiicaARBE S6IUtioA WadRiE P 2BRNGReder € hand
m xeds under high shear using the HAMILTON BEACH® Model 930 Mixer at which
point the density of the solution was measured using a Gardco U.S. Standard
Weight Per Gallon Cup and found to be 8.436 pounds per gallon (1.0106
g/ce). Twenty grams of EXPANCEL® 091WE microspheres were hand mixed
into the clear thickened liquid, being careful to minimize the entrainment of air.
10 The density of the microsphere suspension was taken using the Gardco U.S.
Standard Weight Per Gallon Cup prior to high shear mixing. The suspension
was then mixed under high shear using the HAMILTON BEACH® Model 930
Mixer in two-minute increments. Each two-minute segment was followed by a
density measurement to determine the survival of the microspheres. Table Il

15 shows the measured density for the suspension of microspheres before and
after each two-minute high shear exposure.

Table Il
Mixing Time, Density % Volume
Minutes pounds per Decrease

20 gallon (g/ce)

0 Minutes 6.569 (0.7870)

2 minutes 6.632 (0.7945) 0.75%

4 minutes 6.666 (0.7986) 1.15%

6 minutes 6.671 (0.7991) 1.21%
25 8 minutes 6.672 (0.7993) 1.22%

Table IV summarizes the preferred microsphere properties for use as filler in
the manufacture of a lightweight joint compound.

30 Table IV



nto the clear thickened liquid, being careful to-mnimze the entrainmen
l)f air. 10 The density of the m crosphere suspension was taken usi g Kke7005
‘Gardco U.S. Standard Wi ght Per Gallon Cup prior to high shear m xing. The
suspensi W %hen m xed under high shear using the HAM LTON BEACH(r)
Model 930 0#@2%5 in two-mnute increments. Each two-m nut PEkYSEABSM4as
followed by a density neasurenent to détlernine the survival of the

m crospheres. Table 111 15 shows the neasured density for the suspensi gln of
ni cr ospher edMi ré'8helidfébosifigh ¢ wo-m nute h%%xposur e. Table
11 20 25 30 M xi1 ng T ne.Densi o vol u M nutespo Decroeas e
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m Eﬂt g:a 67%%%%%(%}5%%89@ %'Fh?tffr' zes the BPef®d Mi@'on_BcL;)sph_erte

roperties ng@gg;’@cfiller in the manufacture gf I twei ght join
(F:)omgound. Tgﬁe V-2 MAR 2005 WD 02/ 44255 PCT/ u@é’f’%&a@g 10 M crosphere
Shel | TonpodtighlyrDiepersibledn $Water (Vei ght Average Di amgger) Density (g/cc)

Non Friable Yes
Shear Stable Yes
Solvent Resistant Yes
Available in "Wet Cake Form" Yes
10 Percent Solid Content of Wet Cake Form 10-30

-The most preferred polymer resin used in the manufacture of
microspheres is PACN, such as that used in EXPANCEL® 091 WE from Nobel
Industries, Sweden. The resin shell of this microsphere has demonstrated
acceptable resistance to stress, caused by the shear force of mixing and

15 pressures during material transfer in the manufacture of joint compound. The
average particle size of this microsphere is less than 75 microns, and when
employed in a lightweight formulation, the resuiting material demonstrated a
smooth, non-grainy surface. The microspheres are aiso provided in a pre-wet
cake (10% by weight) that is particutarly easy to disperse in water. PVDC is

20 optionally used in combination with PACN, or alone, in the manufacture of the
microspheres. In some cases, MMA is employed, in combination with PVDC
and/or PACN.

A coated microspheré, as taught in U.S, Patent No. 4,722,943

and 5,342,689, herein incorporated by reference, is also available. The

25 coating acts as a free flowing aid during the manufacturing process and
subsequent use, but the coating adds greatly to the density of the material,
thus requiring greater concentrations to achieve equal drops in overall joint
compound formulation density. The formulation is preferably adjusted to
compensate for the increased level of coating agent used on the

30 microspheres, however, this will require additional processing time and
equipment.
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I ndustries, Sweden. The resin shell of tffis mcrosphere has denpbnstrated c
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coating act by dry weightoafi thg jeinticarapourngd tcormpositioh arid gémgaky pagss and

. - I al
subsequent tin reatly to the density of the material,
Chus. requir i%ﬁg“%ﬁ'}egaféé{é%c t B0R8R ot defwelgbt cAdaitionbfiiers suoh sal |
j oi nt mica, talc, such as sericite, diatomaceous earth, clays, such as attapulgite,
sepulite and kaolin, calcium sulfate dihydrate, calcium sulfate anhydrite,
10 calcium sulfate hemihydrate, and pyrophylite are also suitable. The ratio of all

fillers to all binders is preferably in the range of from about 15:1 to about 5:1.
Perlite or expanded perlite is another lightweight filler which may

be used in addition to the microspheres where the weight of the compound is
important, and is used in the lightweight formulation of the preferred

15 embodiment. Use of expanded perlite in a lightweight joint compound is
taught in U.S. Patent No. 4,454,267, which is herein incorporated by
reference. Expanded perlite is a very lightweight material that contains many
cracks and fissures. It should be treated according to the teachings of U.S.
Patent No. 4,525,388, which is hereby incorporated by reference, so that the

20 material does not increase in weight due to water absorbed by capillary
action. The treated, expanded perlite, when used, is preferably present in
concentrations of at least 5% based on the weight of all ingredients of the joint
compound, excluding water.

~ Bonding between the joint compound and the substrate is

25 improved by the addition of thickeners, plasticizers and/or polyvinyl alcohol
powder. Cellulosic thickeners are preferred, with METHOCEL® 2408
providing the best results. Conventional cellulosic thickeners, such as
ethylhydroxy ethylcellulose, hydroxyprapyl methylcellulose,
methylhydoxypropy! celiulose and hydroxyethy! cellulose, are also suitable in

30 the joint compounds of this invention. The concentration of ceilulosic

thickener ranges from about 0,05% to about 2% of the dry weight of the joint
compound ingredients.




conmpound fornul ation density. The fornulation is preferably adjust <=2d m
.conpensate for the increased | evel of coating agent used on the 30 2 MAR 2005
m crospheres, however, this will require additional processing tinme and

equi prrentwogjza_'MAR 2005 WO 02/ 41255 11 PCT/ US01/ 43526 The joint compound of
t he present 1 MVention includes the resin ni crospheres as MASUSABRE fillers
~to be used. Use of additional fillers is{2preferred to Inport specific
properties to the joint conmpound. The preferred additional filler,

particularly for dryinBo ‘ '- " F R& | &

carbonate. It is a dr lgaggyr[é'ﬁ\a bggﬁglEiGy)g'gdr{%F r@é@mgeﬁgﬁﬂnsm by
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oo such aa0dfes PR Be ylsaf sRisbalinl e surface stsptiion propasies oibeicureds,

sepul i t e andigi Cddmipm . CTIeR, : | l.f at e ;anhydrite,

10 cal gi um s]lﬂﬂ?at_ e hem hydr at%&i@ﬁpﬁgﬁyﬁ@emgm%agﬁsj“alﬂfg.‘e The ratio

of all® fill matedal. Whelmuaﬂd,rtheiBE@rishddeﬂliryaimnwmmr@nq fr8f about 15:1

to about 5: Lobat Hkt anded perlite is another |ightwelght filler

whi ch may be Bg'étgj-i °§’o§%5'§ﬁemmhm#&mmmm the weight of the

- conpound is inportant ' Ly i L, gt , formul atio f the
preferred 15 enbodi rrento. @ﬂ?@%ﬁ%@‘é@%@%ﬁ%ﬁ%@ PBWFGH‘P&}‘ nt
conpound- i s Sutideiants, wetting agfentssodys arkd 4k Birizene/tufibnited A oflp, or

I ncor porated b r.etf rence. Expanded perlite is a very ‘Pihghtwei g ?’ mat eri al

that cont ai ngeﬁﬁgﬁn-' @r%@?@ fﬁﬁfgagrad!er%mﬂuﬂmm butewt dithiteddor di ng to

t he t¢@ching bh %]s aﬁgﬁﬁ?b hich. i g hereby .incorporated by
ref grence, sgd{a%h't thé na e%%@%%&%ﬁ?n‘m@ r due to water
absorbed by fragrancasydefaatriers, fodiers; niretiopes MOISRHZER P‘é@e used, s
preferably pre@en{s w concentrations of at |east 5% based on the wei ght of
al | ingredi enP¥eB®: tiickenars or sudacianty selected fiomymany possibietiinetionalt ween t he

R o
| useful in formulations of this nature, as taught in application United States
15 Serial No. 09/724,674, now issued as U.S. Patent No. 6,476,099, for a Joint
Compound Additive for Reduction of CrackinQ.'Cr-aterlng' and-Shrinkage,
which is herein incorporated by reference. The preferred joint compound of
this invention utilizes sodium dodecy! benzene sulfonate to improve several
properties of the joint compound including, crater resistance, ‘crack resistance,
20 and shrinkage reduction.. In lightweight joint compounds, soaps and alky]
benzene sulfonates also help to decrease the density of the joint compound.
Using the formulation of the present Invention sigrifficant
reduction in density of joint compounds s attainable. A preferred product
denslty is less than 8.35 pounds pér gallon, less than the denéity of water. In
25 the most preferred embodiment, products with densities less than 8 pounds
- o= g gallon are obtained, T

- PSR-

.- Useof the resin.microspheres also results in a joint compound
with a different scent compared to a'traditional‘[oint;cgm_md,-_ltdaslced, '
fragrance, such as a vanilla extract, may be added to make the scent of the
30 joint compound more agreeabile,

Water is added to the ready-mix joint cdmpouhd to achieve the
correct viscosity. However, when making Iightweightfbrmulaﬁon.- care should



powder. Cellulosic thickeners are preferred, wth METHOCEL(r) 240S
.providing the best results. Conventional cellulosic thickeners, such A3 MAR 2005 -
et hyl hydroxy et hyl cel | ul ose, hydroxypropyl nethylcellul ose,

met hyl hyg@osiaeqy! cel l ul ose and hydroxyethyl cellul ose, are also suitable
in 30 the joint compounds of this invention. The concentF&l/Vgbt/43526
cellulesic thickener ranges from about 18.05%to about 2% of the dry weight
of the joint corTPound i ngredients. 2 2 MAR 2004 WD 02/ 44255 PCT/ USOL/ 43526

12 Pol yet hyP@#keyio/minimizertse’ smannl ofrwatet hmnenﬁir%ﬁéﬁhd.%t&‘ é(&# to tHBY
optionally g&%&d%goqrtge present joint compound. Either of these
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d | oi nthatefs h t d sli f
The 5 matert ol inoncier TReR? \ShiiokChngh e 818t Brlatie Mibidasd.angi ng From
about 0.1 Ytesistaneeto shiinkage and glacking it bahaAba. Wﬁ@%&cﬁgﬁ{er eferred
S

addi tgves of the present.jaint-conpound | nclude surfactants, "Wetting
agentts', soa%'?. %gd(j?l@ﬂ‘r{)‘gﬁ%@ngﬁﬁ eeatingsalsa contributes to thetovegsint, is a
conpl ex m i $H CBo(ﬁllB 4N ' but not limted to 10 aci ds,
bases, anti r?dﬁg?(t)g’;lﬂ:é;ggﬁts aarﬁdldr' gh% Bﬁg%ﬁ@mtafé&%ﬁaﬁpygrauﬂe@r ances,
def oaner s, 9idHess in thefdrmulatioedo coni ' id . | yent s:
t hi ckeners spyrfactapnts, selected @Pgﬁ]téngﬁihepgé?ﬁ%%%Wnﬁqtlgﬁaqsg%néroups.
Al kyl benze%iqa;‘ﬂ{qmm@@@%eci fic surfactant that- is-particularly
useful in formulation Al as_ taught in application United
States 15 Serial No. g@%@ﬁ%ﬁ?&ﬁ%‘@éﬁﬁ&%ﬁ‘@?“ﬂi Pregvetgesine, 099,
for & Joi ntmiamsphared cake irequirss @ difiétemiroBesdihg AR BBmozhal §1 47g,A"
ed by .r € p

Shrinkage, _which i fwger e(hr_l i ncor por at el .reference. j oi nt
conpound ofCOMIRPYNG Witb traditonal fillerse sTreditionatly wit@nid dryroomsorRuits gt e t o

o8t ot ance, Saded R BRRE SE0aiely Biink 4 fibnsTREBES Hesinavataner. Whenghevei gh
e donci Ly of e JoLnt. Conpound TR nea e Efio ot gl Coont
Invention -IGESHPr, ﬁp et companent system begsatiseyofdhe jfreininhersmdighticeigist
att aihabl e.nalurd. €TRE Wedl e LA also causes lumping when introduced into the dry
component system, as the dry components tend to wet out when in contact
with the filler cake, which is as high as 90% moisture. To prevent clogging,
contamination of the transfer fines, and lumps of pre-wet dry additives, the
resin microspheres are added directly to the main mixer, separate from the
20 other ingredients. In the addition of the microspheres, timing is not critical.
Microspheres are suitably added before, during or after the addition of other
components, as long as they are not added as part of the wet component
group or the dry component group.
If desired, the pre-wet resin cake may be first dispersed in water
25 then pumped directly into the main mixer. The resin microspheres are
considerably lighter than water, and will have a great tendency to float on the
surface of the water. Therefore it is important to thoroughly mix the slurry to
keep it dispersed during pumping to the main mixer. Water used to fluidize
the wet filler cake is subtracted from the mix water usuaily added directly to
30 the main mixer. The amount of water in the final ready-mix joint compound
product must be adjusted accordingiy.
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microspheres is exceeded when the vacuum is applied, the microsphere's

sheli will be stressed, leading to collapse and resulting in densification of the

joint compound. An increase in density specifically between the main mixer

and the fill station results when the vacuum is used, and is due to reduction in
entrained air together with breakage of the microspheres. Manufacturing

trials have shown that when the formulation is mixed at a lower viscosity,

15

20 there is a tendency to entrain less air making in-transfer vacuum unnecessary.

The following examples are from a preliminary manufacturing
trial. The objective of the trial was to determine the feasibility of incorporating

lightweight resin microspheres info a ready mix joint compound manufacturing
system. .

25 EXAMPLE 1 (Comparative Example)

CGC All Purpose Lite Joint Compound, available from Canadian
Gypsum Go., Calgary, Alberta, was selected as a contro] ready-mixed, all-
purpose joint compound and was benchmarked for comparative purposes.
The formulation did not contain hollow thermoplastic resin microspheres,
30 polyethylene glycol, or aikyl benzene suifonate.



M crospheres are suitably added before, during or after the additi or? ?f

.ot her conponents, as long as they are not added as part of the wet MAR 2005
conponent group or the dry conponent group. If desired, the pre-wet resin
cake rrayﬁgle first dispersed in water 25 then punped directly into the main
m xer. TRE V&R nmicr ospheres are considerably lighter tPRENVUSRIT4EE26 and W | |
have a great tendency to float on the rface of the water. Therefore it is
important to thoroughly mx the slurry to keep it dispersed during punping
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ni ni mal - br eakage kKeeping the shed Riti ng bel ow t he point at
whi ch the ni cr oFilhStation Vishes ity wal | $mr§b@nggﬁphﬁgj sed. Use of a vacuumto
i1Ti

renove entrained air prior to transfer to the ng station negatively
affects this joint conpound. If the wall strength of the mcrospheres is

exceeded when t ' ped. the . mcrosphere's. 15 shell wll be
stressed, |eadi @ % 0 %WQ!@?%S?‘&EM wabﬂraﬁ%WSPﬂad%éﬁﬁﬁ“?dﬂﬂ_t he joint
condéund. AabieVi.e Beasity wenduténnined by isii) hn&gh%?@eigﬂﬁpaﬁsgu xer —and
the fill st tIOQ rgfsults when the vacdumi's used, and T's due TO reduction in
entrai ned af'tP-t JHEANRSS Wi testacbwith gemotifietled 14 Durspéter on.a pamalioidiyr i ng

joint compound 1/8" thick. Application properties of the joint compound were

tested both by hand trowel and with applicator tools. Ease of application was

subjectively judged on a scale of 1-10, with 10 being the best.

15 Table VI
Control Batch Laboratory Data
Test Viscosity, Brabender Units 300
Solids ' 53.49%
Shrinkage 20.03%
20 Calculated Density 9.03 ppg (1.08 g/cc)
Actual Density 9.11 ppg (1.09 g/ce)
Hand Trowel Application Properties 8
Tool 10" Ames Box Application Properties 7
Room Temperature Adhesion Excellent
25 - Cold Climate Adhesion Poor
Hot Climate Adhesion Good
Average %" Surface Hardness 84.3
Presence of Fissure Cracks After Drying None

Presence of Check Cracks After Drying Minor



trials have shown that when the fornmulation is mxed at a | ower viscosity,
.20 there is a tendency to entrain less air making in-transfer vacuum R 7005
unnecessary. The followi ng exanples are froma prelimnary nmanufact L}?%\
trial. T%ﬁ%iﬁ%ive of the trial was to determine the feasibility of

i ncor por at ghtwei ght resin mcrospheres. into a readyTiSeLjsRnt
conpound manufacturing system 25 EXAMBE 1 (Conparative Exanple) CGC AJl
Pur pose Lite Joint Conpound, avail able from Canadian Gypsum Co., Cal gary,
Al berta, was sel ect edAdisesion %d‘b -\ [ | oi nt conpound
and was be chrr%gk d for corrpggé%iw\%é%%r pose@sﬁgf@c}gmﬁ%ﬁﬁ%# A% not

cont ai n hol PEWOY RIS Adhe&noneteslrspa'ahnesmmrealloﬁ@d'm@Icmpéwlm §ﬁ0|’ or
al kyl benz . 2 2005 02144255 PCTI USO1 /43526

Testing of e‘%ﬁ’eﬁ ‘If:ﬂo'{ntﬁ;ri %F’GHT%'@HFO%%W@MF@%@ Adhesionrtest was ren at i on
densities a&5%edrid BO%Viekiai S own,in Table,V.. Table V
Control Bat ch Pl ant ‘{'est Dgtﬁauhl‘\'/l Xer %ﬂ?ﬁ@;‘“ éﬁgrgagépgznsﬁwgy SPEQ‘)'Cte&i |l er
Stati®n Der@i4l/Fat&% mrjative hémiditcand B0'Fanyiosep Falbtives Ramiighender Uni ts
Fill St ati%éé&%yty 560 Brabender Units Further testing $ conducted in
t he | aboratory, ‘is detailed in 10 Table VI. Density was determ ned by
using a Gardner Weight Per Gallon Cup. Hardness was tested with a nodified
414 Duroneter on a panel of dry joint conpound 1/8" thick. Application
properties of the joint conmpound weEXAMRISE@d both by hand trowel and with
‘applicator tools. Ease of application was subjectively judged on a scale of
1-10, with 10 being the best. 15 20 25

The following trial batch formulation was evaluated to determine
10 the feasib’i!ity. of manufacturing a ready mixed joint compound containing
lightweight hollow resin microspheres.

Table VIi
Example 2 Formulation
Raw Materials Ibs. (k)  Percentage
15 IMASCO® 200 1468 (667) 74.07%
SILBRICO® #35.34 242 (110) 12.21%
Super Gel B 75 (34) 3.78%
METHOCEL® 2408 11 (5) 0.55%

Table VI {continued)

20 . METHOCEL®J75MSN & (2.7) 0.30%
Polyvinol BPO5S 4 (1.8) 0.20%
Sodium Nitrite 2.11 (.96) 0.11%
AMICAL® 48 0.38 (17) 0.02%
NACAN® 78-5692 112 (51) 5.65%

25 NUOSEPT® 95 25 (1.14) 0.13%
CARBOWAX® 8000 17 (7.7) 0.86%
EXPANCEL® 091WE 42 (19.1) 2.12%
Total Dry Weight 1981.99  (900.9)

Mix Water Added 1318.51 {599.32)



-

Tabl e VI Control Batch Laboratory Data Test Viscosity, Brabender Units300
.Sol i ds53. 49% Shri nkage20. 03% Cal cul at ed Density9.03 ppg (1.08 glcc) AckMAR 2005
Density9.11 ppg (1.09 g/cc) Hand Trowel Application Properties8 Tool 10"

Anes Bo lcation Properties7 Room Tenperature Adhesi onExcel |l ent Col d

c i mat emé“%ﬁ%or Hot C i mate Adhesi onGood Average 1/ SFCTAISNE3%L6

Har dness84.3 Presence of Fissure Crackg7After DryingNone Presence of Check
Cracks After DryingMnor 2 2 MAR 2005 WO 02|44255 16 PCT/ USOL/ 43526 Adhesi on

t est s wer eThaoretiesl Dehsity speC|3f4 meggwsg hum dity. |evels.

Adhesi on test specinmens were al ure 24 hours In each cont(r)ol
envi ronnent. The, Room Terrperature Adhesi on test was run at 75F and 50%
relative humdity.

d. an imate te ts were conducted 5 at 40F at 80%
relative humdity aﬁ“&bﬁ"‘gﬁﬂewmsﬁam RgRoAtaiging amwmatelwmi«xEXAlvPLE

{i 10 th
f2 e-zli-gsbr IO: ![W@t ?rgﬁﬁg?q? rﬁfgégpﬁ‘;u% ?1)10?( %’%‘?ﬁ%ﬁu‘&ﬁ&%‘ﬁ‘!@ ni ng ©

| i ghBwei ghtndwiludw ard eacl‘mmxed;wmhr% allorts 94\6 Igoﬁwgag%d iA 7325@5"%“ ation Raw
Materials | 11 SRS 89S) taik. A stacgard EPGOHTI‘IAf\IG‘?W mlxer with a three-inch
propeller type agitator was used to mix the microspheres until homogeneous
slurry was observed. It was observed that a large layer of the resin
microspheres was floating on top of the tank liquid, leading to a concern that
10 insufficient mixing was taking place. In subsequent examples, a second
propeller mixer was added to insure proper mixing of the surface layers.
Water used to disperse the microspheres was subtracted from the first water
typically added to the main mixer. Dry bulk ingredients were weighed and
placed into a dry bin. Non-bulk dry additives such as the fungicide, were
15 measured and pléced into a bag dump, then transferred to the dry bin.
Additives in the dry bin were mixed prior to transfer to the main wet mixer.
Bulk liquid ingredients were metered into a holding tank. The contents of both
the liquid holding tank and the dry mixer were transferred to {he Jarge main
wet mixer along with the microsphere slurry and enough water such that the
20 additives when mixed formed a soft, dough-like consistency. A second
portion of water was then added to obtain the optimal mixing viscosity. Trim
water was then added to fine-tune the product viscosity prior to packaging.

Table Vil
Example 2 Plant Test Data
25 Mixer Density 7.39 ppg (0.885 cc/g)
' Fill Station Density 7.82ppg  (0.937 cclg)
Mixer Viscosity - 390 BU
Fill Station Viscosity 530 BU
30 Further testing was conducted in the laboratory. The foliowing

Table 1X lists the results.

S



SILBRI CO(r) #35-34 242 (110) 12.21% Super Gel B 75 (34) 3.78% MNETHOCEL(r)
.240S 11 (5) 0.55% Table VII (continued) 20 METHOCEL(r) J75MSN 6 (2.7) @AR?gﬁgo
Pol yvinol BPCBS 4 (1.8) 0.20% SodiumNitrite 2.11 (96) 0.11% AM CAL(r)
0.38 (.1 é}”g% NACAN(r) 78-5692 112 (51) 5.65% 25 NUCSEPT(r) 95 2.5
(1.14) 0. 504 RBOWAX(r) 8000 17 (7.7) 0.86% EXPANCEL(r PCTAB0VE3S2@ (19. 1)
2.12% Total Dry Weight 1981.99 (900.9) 1§ x Water Added 1318.51 (599.32) 2 2
MAR 2005 WD 02144255 PCTI US01143526 17 Theoretical Density 8.401 ppg
(1.006g/cc) Two and one half bags, each bag containing approxinmately 18.8
wet pounds (8.5 kg.) of EXPANCEL(r) O091VE m crospheres, were added 5
individually and each m xed with 25 g@%ﬁlggk (94.6 1) of water in a 50 gallon
(189.1 1) stainless steel tank. A standard LIGHTING'' mxer with a
three-inch propeller typeEQ' ) [ ] X the m crospheres until
honbgeneous slurry was obse S ~8 hat a | arge |ayer of the
resi n m cr o¥pstefissositys Brabenderd)gits t op of the @ggk liquid, leading to a
conceén thaé @ insufficient mxing was taking place. In subsequent
exanpfes, a°% nd propeller mxer was added #8.40%ure proper m xing of the
surface | ay§hfnkag@dt er used to di sperse the m%rgﬁ%heres was subtracted from
the first water ypically added to the main mi8 .A’Dry bul k ingredients
wer e wei ghetheoreticllDessity nto a dry bin. Non- byl 6. 44 ves, such as the
f ungi ci de, r‘(x:/ere 15 measured and placed into a gé‘l:g)ﬂé%%,a(qﬁ@n&fe’?)ansferred to
the dry bi n2CURHERSIES in the dry bin were msgampp%g)r(_ggag/&@psfer to the
mai n wet mﬁgﬁ? ng}ﬁ]hpb‘i%éjn I’Pc?;;eergésems wer e [Irgtere into a hol ding tank.

The contents o
‘ 10 Tool 10" Ames Box Application Properties 8

Room Temperature Adhesion Excellent
Table IX (Continued)
Cold Climate Adhesion Poor
Hot Climate Adhesion Excellent
15 Average V8" Surface Hardness 82.3
Presence of Fissure Cracks After Dry.ing None
Presence of Check Cracks After Drying None

Example 3 is from a second manufacturing trial. The objective
of the trial was to determine the optimal main mixer viscosity, improve
20 microsphere dispersion and reduce mixing time through the addition of a
second agitator to the microsphere premix tank, increase batch size to better
utilize the volume of the main mixer, and study the feasibility of introducing the

polyethylene glycol into the prem'ix tank with the microspheres versus the dry
additives system.

25 EXAMPLE 3

The following trial batch formulation was evaluated:




the liquid holding tank and the dry m xer were transferred to the |large main

wet m xer along with the mcrosphere slurry and enough water such that? MiReE0;

20 addi'tives when m xed forned a soft, dough-1like consistency. A second

portion Qf ter, was then added to obtain the optimal mxing viscosity. Trim
FoREhE,

wat er wa ded to fine-tune the product viscosity pPLEUSOB4Backagi ng.
- Table VII1 25 Exanple 2 Plant Test Datai® xer Density7.39 ppg(0.885 cc/Q)
Fill Station Density7.82 ppg(0.937 cc/g) Mxer Viscosity390 BU Fill Station
Vi scosity530 BU 30 Further testing \A/a§~ag|g?@uct ed in the | aboratory. The
followwng Table IXIists the results. MAR 2005 WD 02/ 44255

PCTI USQJ/ 43536 18 Tabl e I%mmboratory Test Data Test

Vi scosity, Brabender Units » Shri nkagel6. 04% Theoreti cal

Densi t y8. 40Rawdateriallo6 g/ cc) Albisual Densi fi¢8) 331 PPgrder?ffs 9/ cC) Hand Towel
Applicati onl%ﬁgg@tc#@m Tool 12" Ames Box ’%E’pl I cation Properties8 Room
Tenper at ur e Hhcel lent TABAR | X (CdRO2hued) 74413% C i mate Adhesi on

- Poor ot O SipBRICE sS4 Excel beat (116) 12.24%
Super Gel B 79 (36) 3.79%
METHOCEL® 2408 12 (5.5) 0.58%
METHOCEL® J75MSN 6 (2.7) 0.29%
Polyvinyl BPO‘SS 4.2 (1.9) 0.20%

10 Sodium Nitrite 2.22 (1.0) 0.11%

' Table X (continued)

AMICAL® 48 0.4 (.18) 0.02%
NACAN® 78-5692 118 (53.8) 5.66%
NUOSEPT® 95 2.6 (1.2) 0.12%

15 CARBOWAX® 8000 17.7 (8.0) 0.85%
EXPANCEL® 091WE 42 (19.1) 2.02%
Total Dry Weight 2084.12  (947.33)
Mix Water Added 1518.79 (690.36)
Theoretical Density 8487ppg  (1.017 g/cc)

20 EXPANCEL® microspheres and PEG were pre-slurried in water,

using 2.5 bags of EXPANCEL® microspheres 17.7 Ibs. (8.0 kg.) of PEG. First
the microspheres were siurred with.85 gallons (321.725 1) of water, then
approximately 20 gallons (76 !} of wéter was added with the PEG for a total of
105 gallons (397 ). A first water of 57 gallons (216 1), not including the pre-

25 slurried water, was also added bringing the total initial water to 162 gallons

(613 1). The addition of 19 gallons (721) to the main mixer saw the final water
be 182 gallons (689 ).




15 Average Ms" Surface Hardness 82.3 Presence of Fissure Cracks After
.Drying None Presence of Check Cracks After
second manufacturing trial. The objective

m xing tine

prem x tank, increase batch size to bettzy
m xer, and study the feasibility of
into the prem x tank with the m crosp
bat ch

25 EXAMPLE 3 The followng trial
2005 WO 02/44255 PC T/ USOl / 4332
Materials | bs. (kg.) Percentage

rough the addition of a

i ntroduci ng the

78-5692118( 53. 6) MIRGHVINLEEEPT(1) 952 ffln?) 0. 12% L5CARBOMX( 1)

800017.7(8.0)0. 85%
Fill Station Viscosity

24 Hour Viscosity
48 Hour Viscosity
72 Hour viscosity

420 BU
600 BU
680 BU
700 BU (Stable)

Dryi ng None Exanple 3 is froma
of the trial was to deter Fijneirt e
opti mal RahL\ ,rqzégr viscosity, inprove 20 m crosphere di spersion and reduce

%1.1 second agi tator to RIRUSnIGBEEEpPher e
utilize the volune of the nmain
pol yet hyl ene gl ycol

ersus the dry additives system
ornul ati on was evaluated: 2 2 MAR
Exam | e 3 Fornul ati on Raw
VE G545t/ 02) 74. 13% 5S| LBRI CO(r)
#35- 34255(116) 12 Mixes Bepsity Gel B79( 36).87 I\/ETHOCEL(gg“)) é@gng( 5.5)0.58% M
ETHOCELe J75MSN6g:2| Qﬂq 29% Pol yvi nyl BP .2(1.9)0. 02 di um
Nitrite2. 22(1.0) &M $liendlensity cont i iid8ppam CAL7 48(D8K g/bB) 0. 02% NACAN(r)

10 Further testing was conducted in the laboratory. Table Xi| lists
the results.
Table Xli
Example 3 Laboratory Test Data
15 Test Viscosity 300BU
Solids 52.19%
Shrinkage 15.57%
Theoretical Density 8.487 ppg (1.017 g/ecc)
Actual Density 8.08 ppg  (.968 glcc)
20 Hand Trowel Application Properties 10
Tool 10" Ames Box Application Properties 8
Room Temperature Adhesion Excellent
Cold Climate Adhesion Fair
Hot Climate Adhesion Not Tested
25 Average Va" Surface Hardness 84.6
Presence of Fissure Cracks After Drying Very Minor
Presence of Check Cracks After Drying None

The following example, Example 4, is from a third manufacturing
trial. The objective of the trial was to manufacture test material to evaluate in



EXPANCEL(r) 091 WE42(19.1)2.02% Total Dry Wi ght 2084. 12(947.33) M x_\Water
.Added1518. 79(690. 36) Theoretical Density8.487ppg(1. 017 g/ cc) 20 EXPARCHEE 0
m crospheres and PEG were pre-slurried in water, wusing 2.5 bags of
EXPANCELQ“;dm % ospheres 17.7 Ibs. (8.0 kg.) of PEG First the m crospheres

were slurre 85 gal lons (321.7251) of water, then appt&AishE+isrey 20
gallons (76 1) of water was added with phe PEG for a total of 105 gallons
(397 1). Afirst water of 57 gallons (216 1), not including the pre- 25
slurried wath fieldpada fragratien diliditicte She to 162
gal lons (613 ]g) The l;.mgl tion of 19 gallons "E(?gﬁllﬁ @ﬂl?ﬁ&n% I'rc’m xer saw the
final water ev@ibates the pdditionof etia) benzmmmfm|mdwaé4ﬁé pRtdASOl / 43526
20 Table X :Ei%ﬁ@ st Area 5 10 M xer Density |II Station
Density M L) | s%?fsm%y%h%p t'éﬁati on Viscosity 24 Hour Viscosity 48 Hour
Viscosity 72 Hour viscosity 7.67 ppg (.919 glcc) 8.25 ppg (.988 g/cc) 300
BU 420 BU 600 BU 680 BU

' EXAMPLE 4

5 The preferred formulation is described in Table XiIl.



700 BU (Stable) Further testing was conducted in the |aboratory. Table Xl I
lists the results. Table XII Exanple 3 Laboratory Test Data 15 2%5@&2%
Viscosity Solids Shrinkage Theoretical Density Actual Density ¢ I

Appl i cat Wof%%gert i es Tool 10" Ames Box Application Properties Room
Tenper at ure A hesion Cold Cimate Adhesion Hot Cinmate ARGEISON4IS2er age

i/a" Surface Hardness Presence of Fissppe Cracks After Drying Presence of
Check Cracks After Drying 300BU 52.19% 15.57% 8.487 ppg (1.017 g/cc) 8.08

ppg (.968 glcc) 10 8 Excellent Fai_'rabll\éo “il'ested 84.6 Very M nor

Example 4 Formulation

Raw Maten'é!s lbs. {ka.) Percentage
5 IMASCO® 200 1532 (696) 72.91%

SILBRICO® #35-34 255 (116) 12.14%
Super Gel B 91 (41.4) 4.33%
METHOCEL® 2408 12 (5.5) 0.57%
NATROSOL® 250 HXR & (2.7) 0.29%

10 Polyvinol BPO5S 4.2 (1.9) 0.20%
Sodium Nitrite 2.22 (1.0} 0.11%
AMICAL® 48 0.4 (.18) 0.02%
NACAN® 78-5692 118 (53.6) 5.62%
NUOSEPT® 95 26 (1.2) -0.12%

15 Vanilla Extract 0.83 (.38) 0.04%
WITCONATE® 90 2 (0.9) 0.10%
CARBOWAX® 8000 17.7 (8.0) 0.85%
EXPANCEL® 091WE 42 (19.1) 2.02% |
Total Dry Weight 2084.12  (947.33) I

20 Mix Water Added 1518.79  (690.36)

< Theoretical Density 8.487ppg  (1.017 g/cc)

Table XIV reflects the combined test results from the
manufacturing plant and the faboratory. The resuits indicate that the
formulation has preferred application and physical properties over the control

25 ready mixed all purpose joint compound while achieving a density less than
that of water.

I



None The foll ow ng exanple, Exanple 4, is froma third manufacturing trial.
.The objective of the trial was to rranuf acture test material to evalu rangp '2%5
2 MAR 2005 WD 02144255 21 PC T/ U SO 1143526 the field, add fragrance {o
enhance the snell of the fornmulation, and to evaluate If the addition of

al kyl beNRPéH fonate i nproves the application propert pes/usbyifigs

formul ati on. EXAMPLE 4 5 The preferred bgrnulation is described in Table
XI1l. 2 2 MAR 2005 WD 02/ 44255 22 Table X1 PCTIi1S41/ 43526 Exanple 4
Forrmul ati on Raw Ma erial slbsfl P )t .oercen age 51 MASCO(r)

2001532(696) 72. 91% SI LBRI CO(r) #35- 34ahig X1¥) 12. 14% Super Cel B91(41.4)4.33%
METHOCEL(r) 240S12(5.5)0.57% NATROSOL(r) 250 HXR6(2.7)0.29% 10Pol yvi nol

BPCES4. 2( 1. 9) 0. 20% SoEixampie drRtaabarnd® | 46l Iﬁés‘klmegﬁkér) 480. 4(. 18) 0. 02%
NACAN( 1) 78;@%3&}}%&?6)5%@!%%@%?7&'&“%

. 110 (416 1)
2™ Water (gal) 177 (670 1)
5 Mixer Viscosity (BU) 290
Mixer Density (ppg) 6.98 (.836 g/cc)
Viscosity Fill Station (BU) 380
Density Fifl Station (ppg) 8.31 (.996 g/ce)
% Solids 56.7%
10 % Shrinkage 14.79%
90°F / 90 R.H. Good
75°F / 50 R.H. Excellent
40°F /80 R.H. Fair
Average Surface Hardness 85
15 Fissure Cracks None
Check Cracks None
Hand Trc_;wel Application Properties 10
Tool 10" Ames Box Application Properties 10
The above data shows that significant reduction in joint
20

compound density is obtainable with low shrinkage, no cracking, and reduced
cratering using the joint compound of the present invention.
A description and source for materials used in the above

examples is contained in Table XV.



15Vani | | a Extract0. 83(. 38) 0. 04% W TCONATE(r) 902(0. 9) 0. 10% CARBOWAX( r)
.800017. 7(8. 0) 0. 85% EXPANCEL(r) 091 WE42(19.1)2.02% Total Dry 27 MAR 2005
Wei ght 2084. 12(947. 33) 20M x Water Added1518. 79(690. 36) Theoreti cal

Densi ty8‘é§zﬁp_g§%. 017 g/cc) Table XIV reflects the .conbined test results
fromthe  mafitifatturi ng plant and the | aboratory. The resuthwsondssnat e t hat

the fornulation has preferred applicati2dn and physical properties over the
control 25 ready m xed all purpose joint conpound while achieving a density
| ess than that of water. 2 2 M§RpROKY WO 02/ 44255 23 Table XIV

PCT/ USOl / 43526 Exanple 4 Plant and Laboratory Test Results 1St Water (gal)
110(4161) 2nd Water (gal) 177(6701) 5 Mxer Viscosity (BU 290 M xer

Density(pp%@_@ﬁ_,éﬁ% g/ cc iscosity Fill Station (BU 380 Density Fill
Station (pp SLOlion ' g6 g/cc)r)-%-é@mw 56.7% 10 98®cenkage 14.79% 90F
190 R H Good 75F 150 R H Excellent 40F f 80 RH Fair Average Surface
Har dngss 85 _15 Fissure Cracks None Check Cracks None Hand Trowel

Appl i Bat i onCalaidey Cathonate  IMASCO® 200 imasco Minerals
Inc., Surry, B.C.
Expanded Perlite SILBRICO® 35-34 Silbrico Corp.,
Hodgkins, IL
Attapulgite Clay Super Gel B Milwhite Corp.,
10 Houston, TX
Cellulosic Thickener METHOCEL®2408  Dow Chemical
Co., Midland, Mi
Thickener NATROSOL® 250 HXR Hercules,
Palatine, IL
15 Polyvinyl Alcohol BP-05S Perry Chemicals,
| Whitestone, NY
Cellulosic Thickener METHOCEL® J75MSN Dow Chemicat
Co., Midland, M|
Fungicide AMICAL® 48 Angus Chemical, I
20 Buffalo Grove, iL
Description Trade Names Source

Polyvinyl Acetate
Emuision

NACAN® 78-5692

National Starch
Bridgewater, NJ

S



Tool 10" Anmes Box Application Properties 10 The above data shows that
significant reduction in joint 20 conpound density |Is obtai nable w Erm(ﬁ\g
shrinkage, no cracking, and reduced cratering using the joint conp 905
t he pres%nventi on. A description and source for materials used in the

above eX &% s contained in Table XV. 2 2 MAN 2995 \\OpOR4612BE2624

- PCT/ US{I1/43526 Tabl e XV Description Trade Nanmes Source 5 Cal ci um Car bonate

| MASCCe 200 Imasco Mnerals 1Inc., SurrgyY B.C. Expanded Perlite SILBRI CO'

35-34 Silbrico Corp., Hodgkins, IL Attapulgite Clay Super Gel B MIwhite \
Corp., 10 uston, TX Cellul osic Thickener METHOCEL(r) 240S Dow Chem cal |
Co., M dI andactriogiieckener NNUQSEBTPHS HXR Her Créaifova Rt atine, L 15 |
Pol yvi nyl Al cohol BP-05S Perry Chenicals, Witestone, NY Cellul osic

Thi ckener METHOCEL(r) J75MSN Dow Cheni cal Co. , Desdlaings, 1 Fungi ci de

AM CAL(r) 48 Angus Chemical, 20 Buffalo G ove, IL Description Trade Nanes

Sour ce Pol yﬁi%l Acet ate NACAN(r) 78-5692 National Starch Emulsion |
Bri dgewat ertodgYlBenzagne 2005 WIDGDNATES DO Witco Chemicals,

Sulfonate Houston, TX

5 Polyethylene Glycol CARBOWAX® 8000 Union Carbide
Corp., Danbury, CT

Acrylonitrite Resin ~ EXPANCEL® 091WE  Akzo Nobe,

Microbubbles Stratford, CT

10 shown and described, it will be appreciated by those skilled in the art that

changes and modifications may be made thereto without departing from the

|
|
|
I
While a particular embodiment of the present invention has been
invention in its broader aspects and as set forth in the following claims.

|

|



.Dodeyl BenzeneW TCONATE(r) 90Wtco Chemi cals, SulfonateHouston, T)c(:_F 7 MAR 7005

Pol yet hyl ene d ycol CARBOMX(r) 8000Uni on Carbi de Corp., Danbury,

Acrylonitrite Resi nEXPANCEL(r) 091 WEAkzo Nobel, M crobubblesStratford, CT

Wil e a particul ar enbodi mrent of the present invention has been 10 shown

and described, it wll be appreciat by those skilled in the art that

changes and nodifications may be made thereto wi thout departing fromthe

invention In its broader aspects and as set forth in the followng clains. 2 |

2 MAR 2005 26 r W claim 3. A joint compound conprising a binder that |

enhan®é<!a@hesi on of said joint conpound to a substrate, water and one or |

nore fillers, wherein at |east one of said fillers conprises hollow resin |

m crospheres having a nean particle size of |ess than 75 microns, exhibits i
\

I
25 PCT/ USal143526 Bacteri oci deNUOSEPT(r) 95Creanova, Inc., Des Plaines, IL

no nore than 1.5%increase in density under high shear stress testing, and
I's present yin f; EbPBrisint b ibifdef fat BiB{dBedoh Of Bid FRAMMBHPEuSENSi Ly
| ess than tlh%ﬁé’?%&?&agﬁaﬁigggibnﬁseal Ellalnagersa% s Bresent in Hibe

concety 4 altisode, whteh androad otinotdfi s, atimntin 3t kistveee ofisaid HillerxonTirsey lodllow
conmpound of claim1, further conprising a fra\%;an‘ce. 3 e joint conpound

. of . Th
of cl s icTosRbeesshaxing® MEAYPUREE 128 9 I6ss Ben/3inicransesin o Borefhad | o nt

|

conpo i . j j ' res: : il e size of |
bout 32 BlerdsEiTbeihNEhG ek Bl ek B30HE' 4R IMHCed SRR 7\ 0

conpr keffiiendtdwistaipcaioh Rompbahd detsity 163 ifanttbat of Stskdroal whersinl saidiindeads d or

sul fonic acid, wherein said hydrocarbon is an aliphatic, olefinic,

al i cy®resentop capeapiipliensRidtipm apeutd “atakaue 3ofe WrbWEigDhor e t hereof , havi ng

from12 to 24 carbon atons. 6. The joint conpound of claimb5, wherein said
 hydr ocar bor2. i Bhedoitg compbemd efelaim 1, further comprising a fragrance.

3. The joint compound of claim 2, wherein said fragrance comprises vanilla extract.

4. The joint compound of claim 1, wherein said microspheres have a mean particle size of

about 25 to about 55 microns.

5. The joint compound of claim 1 further comprising a hydrocarbon substituted sulfate,
sulfonate, sulfuric acid or sulfonic acid, wherein said hydrocarbon is an aliphatic, olefinic,
alicyclic or aromatic group, or a mixture of two or more therecf, having from 12 to 24 carbon

atoms.
6. The joint compound of claim 5, wherein said hydrocarbon is dodecyl benzene.
7. The joint compound of claim 1, wherein said binder comprises a latex binder.
8. The joint compound of claim 1, wherein said fillers further comprise expanded perlite.

9. The joint compound of claim 1 further comprising polyethylene glycol or
methoxypolyethylene glycol.

10. The joint compound of claim 9, wherein said polyethylene glycol or
methoxypolyethylene glycol is present in concentrations from about 0.5 to about 2% by weight

of the solids on a dry basis.



7. The joint conpound of claim1, wherein said binder conprises a Eﬁ@ﬁf
.binder. 8. The joint conmpound of claim1l, wherein said fillers fugt 2005
conprise expanded perlite. 9. The joint conpound of claiml further

conpri sing pol yethyl ene glycol or nethoxypolyethylene glycol. 10. The joint
conmpound of claim9, wherein said polyethylene glycol or

nmet hoxypol yet hyl ene gl ycol is prese 7i n concentrations fromabout 0.5 to
about 2% by weight of the solids on a dry basis. 2 2 MAR 2005 27 11. The

j oi nt conpound of claim1 further conprising a second filler, said second

filler quﬁ gqt col?%'oﬂéﬁ]gfaﬁl I%ﬂ?%ﬁ'\ht:? %@Mié‘%é&h@ﬁqw}ﬁﬁﬂ%&@m@rﬁlﬁr

conbi natl o t conpou aiml wherein said second

Fill Clorftidth oé sASuAAFhdHRe,; eALRBNARite dilydratber h combinetomtiersb{of clai m 1,
wherein said resin mcrospheres conprise acrylonitrile copol ymer

m or 0Spher 29 Thdjoift ol n&BﬁB‘RHH‘i’]C\%@?Qﬁkélh‘e&oﬁamek§¢rﬁﬁnse§cbmﬁx bi nder to

enhance ad sal ] 0l jound to a substrate, said binder being
pr esepdrbbputeoncent rati ons of from about 1% to about 3.5% wet weight; water;
a thi ckener a preservative; a dispersing agent; a calciumcarbonate filler;

dodecy!l @ﬁeﬁ%ej&{a{ &i?h;)ﬁoufle'o?’cﬁ{mq Anelemkidens enerosphereraigprisel t; and
e copo

hol | ow acrylonit ymer m ctrospheres having a nmean particle size of
| ess  atrybomiiide copolyona, merdspherts.ng no nore than 1.5% increase in density
under high shear stress testing and being present in a concentration

suf fi ci ent Ju0AGBinREsmpound f@@ﬁbﬁ@ﬂﬂpﬂﬁﬂ@lty | ess than that of water. 15.
The joint conpound of claim wherel n said m crospheres have a nean

particle size ofiagRuimeméifice dhesitn B QR Bl Axubsira, saiipound
_ conprising: groupi ng conponents of said joint conpound into wet conponents

and dry cdipdméeing presahtincontmtrenions of Giepy ahouhiatosbade SbvENtgle adhesi on
of said joint
water;

a thickener;

a preservative;

a diSpersing_ agent;

a calcium carbonate filler;

dodecyl benzene sulfonic acid or a dodecy] benzene sulfonate salt; and

hollow acrylonitrile copolymer microspheres having a mean particle size of less
than 75 microns, exhibiting no more than 1.5% increase in density under high shear stress

testing and being present in a concentration sufficient to obtain a joint compound density

less than that of water.

15. The joint compound of claim 14, wherein said microspheres have a mean particle

size of 25-55 microns.
16. A process of making a joint compound comprising:

grouping components of said joint compound into wet components and dry
components, said components comprising a binder to enhance adhesion of said joint
compound to a substrate, water, a thickener, a preservative, a dispersing agent and one or

more fillers, and wherein said binder is present in concentrations of from about 1% to

about 3.5% wet weight;



compound to a substrate, water, a thickener, a preservative, a dispersin
-,ageft and one or nore fillers, and wherein said binder is presentZ 1 MAR 1005
concentrations of fromabout 1%to about 3.5%wet weight; 2 2 MAR 2005 28
addi ng hollow resin mcrospheres directly to said main mxer, said

m crospheres having a nean particle size of |less than 75 nicrons,
exhibiting less than 1.5% decrease ihg volume under high shear stress
testing and being present in a concentration sufficient to obtain a joint
conmpound density less than that of water; and m xing until said joint
conpound is hormaeneous 17.. The process of claim 16 wherein a. pOI’E_)I on of
said dry conponé fh@génpsowrr551ﬁ@a§m@wr685d1v6§iy Mo nwnams%c@sa icrqsphereh e

process of ,¢l.aim_16 further i o) p I: o her es
in water SFIBE? naeaéld:iaatlé; alzg%gﬁeséﬁ% 95 REDLS PSERIf%E R flad §595 dBLELL5H
volume under high shear stress testing and being present in a concentration sufficient to

obtain a joint compound density less than that of water; and
mixing until said joint compound is homogeneous.

17. The process of claim 16 wherein a portion of said dry components are pre-measured

and placed in a bag dump.

18. The process of claim 16 further comprising predispersing said resin microspheres in

water prior to said addition step.



