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bonded to the glass fibers using binders such as urea-, phenol- or melamine-
formaldehyde resins (UF, PF, and MF resins), or a modified acrylic or polyester resin.
Ordinary polymer latexes used according to the disclosure are Styrene-Butadiene-Rubber
20  (SBR), Ethylene-Vinyl-Chloride (EVCI), Polyvinylidene Chloride (PVDC), modified
Polyvinyl Chloride (PVC), Polyvinyl Alcohol (PVOH), and Polyvinyl Acetate (PVA).
U.S. Pat. No. 4,745,032 discloses an acrylic coating comprised of one acrylic
underlying resin which includes fly ash and an overlying acrylic resin which differs from
the underlying resin. U.S. Pat. No. 4,229,329 discloses a fire retardant coating
25  composition comprising fly ash and vinyl acrylic polymer emulsion. The fly ash is 24 to
50% of the composition. U.S. Pat. No. 4,784,897 discloses a cover layer material on a
basis of matting or fabric which includes calcium carbonate powder and a polystyrene-
butadiene dispersion.
Many different coating compositions have been formulated over the years but

30  often such compositions would bleed through substrates, such as fiberglass substrates, if
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invention of U. S Pat. No. 5,965,257 which is marketed as VersaShield®.
20 As indicated in U.S. Pat. No. 5,965,257, VersaShield® has many uses, including
utility as a moisture barrier. However, it has been found that the products of U.S. Pat.
No. 5,965,257 are unable to provide a satisfactory water vapor barrier. In newly
constructed office buildings, owners and tenants frequently desire to have carpeting layed
down on concrete floors before sufficient time has passed for the concrete to completely
25  cure. As aresult, the water vapor which rises from the concrete often stains the carpet,
requiring costly cleaning and/or removal. Although the products of U.S. Pat. No.
5,965,257 provide a moisture barrier, they do not provide a sufficient water vapor barrier
and accordingly, they cannot satisfactorily serve in applications where vapor barriers are
important, such as in interplies or underlayment between incompletely cured concrete
30 floors and carpeting. The applicants have discovered, however, that by covering the

structural articles of U.S. Pat. No. 5,965,257 with metal foils or preformed plastic films,
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to the substrate. In such embodiments, one side of the coated substrate is covered with a

water vapor impermeable material selected from the group consisting essentially of metal

20 foils and preformed plastic films. Again, the material is attached to the coated substrate
with an adhesive. In other embodiments, one side of the coated substrate is covered with
a metal foil water vapor impermeable material and the other side of the coated substrate
is covered with a preformed plastic film water vapor impermeable material. Both
materials are attached to the coated substrate with an adhesive. In further embodiments,

25 both sides of the coated substrate are coated with the same water vapor impermeable
material.

The adhesive which is used to attach the water vapor impermeable material to the
substrate, or to the coated substrate as the case may be, is selected from the group
consisting essentially of low density polyethylene, high density polyethylene,

30 polyethylene-vinyl acetate, polyester, polypropylene, polyvinylidene chloride, nylon and

mixtures thereof.
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microspheres, or a blend of fly ash and calcium carbonate, or a blend of fly ash, calcium
carbonate and ceramic microspheres or any combination of these filler materials to meet
20  desired cost and weight criteria. Calcium carbonate and fly ash filler increase the weight
of the product, but utilization of ceramic microspheres enables the manufacture of a
product with reduced weight and increased fire resistant properties. Ceramic
microspheres can withstand heat greater than 2000° F. Also, ceramic microspheres
increase compressive strength, absorb no latex and/or water and thus permit the faster
25  drying of the product. Ceramic microspheres also increase product flexibility.
Further, the ceramic microspheres help to increase the pot life of the coating.
Larger agglomerates_in the calcium carbonate and fly ash filler, although they may
comprise but a small percentage of the particles in the filler, have a tendency to settle
near the bottom of a storage vessel. When ceramic microspheres are mixed together with
30 calcium carbonate and/or fly ash filler, a dispersion is produced which has an increased

pot life or shelf life. Without wishing to be bound by any particular theory, it is believed
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The microspheres were a 50/50 ratio of 3M's W1012 microspheres and 3M's
10 smaller diameter G200 microspheres or 100% 3M’s G—3500 microspheres. Although the
table shows possible combinations of calcium carbonate, fly ash and ceramic
microspheres in the filler component of the coating, it is believed that any combination of
these materials may be employed.
The coating is prepared by using a binder material such as a high performance
15  heat-reactive acrylic latex polymer to bond the filler materials together and to bond the
filler to the substrate. Such a binder material is Hycar 2679 acrylic latex polymer
supplied by B.F. Goodrich Company of Cleveland, Ohio. It is believed, however, that any
linear polymer, linear copolymer or branched polymer may be useful in preparing the

coating. Possible binder materials include butyl rubber latex, SBR latex, neoprene latex,
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coated on oné side or th sides depending on the intended
Structural articles made in accordance with this invention may be of any shape

and may be used in any of a variety of products. Preferably, such articles are planar in
shape. The substrate is coated on one side or both sides depending on the intended

20  application. For instance, if one side of the substrate is coated with the filler/binder
coating, the other surface can be covered with the appropriate water vapor impermeable

material.

DETAILED DESCRIPTION

Structural articles are made by coating a substrate having an anionic charge with a
25  coating having essentially the same ionic charge. Any suitable reinforcement material
capable of withstanding processing temperatures may be employed as a substrate in
accordance with the invention. Examples include, inter alia, glass, fiberglass, ceramics,
graphite (carbon), PBI (polybenzimidazole), PTFE, polyaramides, such as KEVLAR and
NOMEZX, metals including metal wire or mesh, polyolefins such as TYVEK, polyesters
30 such as DACRON or REEMAY, polyamides, polyimides, thermoplastics such as
KYNAR and TEFZEL, polyether sulfones, polyether imide, polyether ketones, novoloid
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The polyolefin may be pol yvinyl "al cohol, polypropyl ene, 5 polyethylene,

pol yvi nyl chiulpr indeotton pyd/prehearieal lyarecessadsgBulase sush as rsonanlorlxRreth one
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newsprint, Kraft pulp and cotton and/qr chenically praocess | 1 ul ose
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such as r aydrehan@/lonch saeq. Cerapge pHeropphpresgre mayuaeend: b Z@@Wﬁ@lﬂﬁt@eﬁmf
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particle sizZe suc emains on an agitated 0.1 1nch X
0.1 inch scrobeimed@maRtankiih GrdhsphdMiseralsef GbhTtmtbtAveade DprtdeShshmillenBerst ri es
of 3M Center Bldg., 220-8E-04, St. Paul, Mnn. 55144-1000. Cal cium

car bonatlé nﬁ’yg‘@- obtained fromFranklin Industrial Mnerals of 612 Tenth

Avenue North, Nashidd& halBn jorte cBA8E JrercSHRRIITR &R i Wollsiddd wiehd ¢ char ge
were coated on one and both sides wth a
coating having essentially the same ionic charge in the manner described in U.S. Pat No.
5,965,257 the entire disclosure of which is incorporated herein by reference. As noted
above, the one and two sided coated structural articles are available as the product
20  VersaShield® from the Elk Corporation of Dallas. The one or two sided coated
structural article is then coated with an adhesive so that the water vapor impermeable
material may be attached thereto, In a preferred embodiment, the coated structural article
runs on a traditional line where a hot melt adhesive is extruded onto it. Water vapor
impermeable metal foil and/or preformed plastic film is then applied from preformed
25  rolls via a press roll and a chiller roll which serve to press the foil or the film onto the
adhesive covered coated structural article and then chill the product immediately.
Although the adhesive may be applied by any traditional means, such as spraying or hand
brushing, applicants' preferred method of applying the adhesive is by extruding a hot thin
film. Utilizing an extruder enables one to include a variety of components which are

30 available in pellet form, such as color additives, antioxidants, flame retardants and other

constituents.
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The term "wat er vapor 1 nperneable nmaterial’ used herein by applicants
does not nean that the material nust Wero g/ n2/ 24 hr

A coating prepared with the ingredients and percentages described in composition
“C” of Table I was used to coat a fiberglass mat on one side. The mat was manufactured
20 by Elk Corporation of Ennis and had a basis weight of 1.7 1b/100 ft* (1.7 Ib/sq.). The dry
weight of coating applied was 9.3 1b/sq. (“Coated Mat I”).
A 0.002 inch (2 mil) preformed film of high density polyethylene (HDPE) was
laminated to the uncoated side of Coated Mat I using 0.6 1b/sq of linear low density
polyethylene extrudate as the adhesive.

25 EXAMPLE II

In the same manner as Example I, a 1.7 Ib/sq fiberglass mat was coated on both
sides with coating “C” of Table I. The total dry weight of coating applied was 16.4 Ib/sq.
(“Coated Mat II””).
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Rat e Test Proc r rocedure used is esse y that described in
ASTM E- 96. Aldbesive30 gr ans

Water Vapor Transmission Rate Test Procedure

The procedure used is essentially that described in ASTM E-96. About 30 grams
of water are placed in a Vapometer cup (Thwing-Albert, Philadelphia, PA). A diecut 3.00
15  inch diameter test specimen is placed in the flange at the top of the cup, the gasketed
flange cover is positioned over the specimen and the six machine screws are tightened
with a plier. The entire cup assembly is weighed on an analytical balance.
The Vapometer cup assembly is placed in a dessicator containing Drierite
(anhydrous calcium sulfate). After about seven days (the exact time is recorded), the
20  Vapometer cup assembly is removed from the dessicator and reweighed. The water
vapor transmission rate (WVT) in grams per square meter per 24 hours (g/m?/24 hr) is
calculated from the exposed area of test specimen, the loss in water weight from the cup

and the time.



of water are placed in a Vaponeter cup (Thw ng-Al bert, Philadel phia, PA). A
diecut 3.00 15 inch dianeter test specinen is placed in the flange at the
top of thwowapo426he gasketed fl ange cover is positioned oPET/UShz2@8pECi MEN
and the six machine screws are tightewed wth a plier. The entire cup
assenbly is weighed on an anal yti cal b?#?ﬂﬁfl The Vaponeter cup assenbly is
pl aced in a dessicator containing Drieri I(anhydrous calciumsulfate).
After about seven days (the exact time is recorded), the 20 Vaponeter cup
assenbly is renoved from tiyey 18 1 0RHR TRANKVES O WAL URE wat er vapor
transm ssion rate (WT) in grans per square neter per 24 hours (g/nR2/24 hr)
is calculated fromthe exposed area of test specinen, the loss in water
wei ght fromthe cup and the time. WO 03/ 004264 WaEr Vepoy Dsenission TABLE | |

WATER VAPOR TRANSM SSI ONoMall BESwshDesighationr Tr ansmi Retedig/mTdired Product
Desi gnati on Rate (g/nR/24hr) Coated Mat | 394.9 Coated Mat Il 383.5
Exanple | 0.9 Exanple Il 0. @oatcdanilie |11 4.3 Exanpl 3449 2. 3 The wat er

vapor inperneable nmetal foil material may be al um num copper, zinc or any
ot her netal that may be fornggabdivuid | i ght weight pliafdzesfoil. The
thickness of 5 the foils is preferably 0.5 m| or less. The water vapor

i nperneable netal foil(s) or E&%gfer[ed plastic films) npy be applied to
both sides of a coated substrate by applying the material to one side as

descri bed above and then repegidhgeciihe process on the other side. In such
cases, the nmetal foils covering the two sides of the coated substrate may
be the sane or different. Siggah%émthe sane or different preforned
plastic filnms may cover 10 the t coated sides of the substrate. Also a

wat er vapor i nperneabl e met a'E}faﬁlplle fRybe 23
The water vapor impermeable metal foil material may be aluminum, coppet, zinc
or any other metal that may be formed into a light weight pliable foil. The thickness of
5  the foils is preferably 0.5 mil or less. The water vapor impermeable metal foil(s) or
preformed plastic film(s) may be applied to both sides of a coated substrate by applying
the material to one side as described above and then repeating the process on the other
side. In such cases, the metal foils covering the two sides of the coated substrate may be
the same or different. Similarly the same or different preformed plastic films may cover
10  the two coated sides of the substrate. Also a water vapor impermeable metal foil may be
applied on one side of the coated substrate and a water vapor impermeable plastic film
may be applied on the other side of the coated substrate.
As noted above, the structural articles of the present invention are particularly
well suited for carpet installations on damp concrete. When the structural articles are
15  employed as such carpet underlayments, or interplies, it is believed that the coated
portion of the article absorbs water and water vapor, and the water vapor impermeable
material protects the carpet from staining.
Typical properties of the inventive carpet underlayments or interplies are provided

in Table III below:



applied on one side of the coated substrate and a water vapor i nperneable
plastic film may be applied on the other side of the coated substrate. As
not ed abowe,03wheestructural articles of the present i nvenPCarusaz/z0862
particularly well suited for carpet ilnstallations on danp concrete. Wen
the structural articles are 15 enpl Oy@ggﬁﬁ f)[uch car pet underlaynents, or
interplies, it is believed that the co 5 rtion of the article absorbs
wat er and wat er vapor, and the water vapor inperneable material protects
the carpet fromstaining.. Typical properties of the inventive carpet
under | ayments or i ftasp P@?%/&?/éo%ftgvi ded in ¥able 111 bel ow WO 03/004264
PCT/ US02/ 20862 11 TABLE 111 ®8Ds Weight (1942100 ft) 19.3 (g/nR) 942
Thi ckness (mil) 42 Thickmessi(n@®) Frazier Porosi4d (cfiu/ft2) <1.0 Tensile
Strength MD 90 (Ib/1" wi dfthin)CD 44 El mendork.07Tear MD 638 (gran) CD 1374
Moi sture Vapor Tr amsmiastaosi§. 8n/a) b/ 1000 ft2/.@4 hr) Water Shower Test - 4
Hours Pass Mi st ur qensikOStrédc@®ID SSi on tests ogere prefornmed according to
ASTM E-96 using Vapprefginaeps. Water was plgeed in the cups and Drierite
in the dessicator fﬂ&eﬁdd&?ﬁ?‘é/arﬁoto 0% gr adi ergzgacross the test specinen.
The preferred carp? erlay configurati 4is to place the filmor
foil side up. The,zoaring on e ot her sideoa orbs noisture fromthe
concrete, while th h(ﬁ;gur;gpporf 'rﬁmfsb?ﬂ des an” ervious noi sture barrier
on whi ch the carpe1 OfE724 Bt ed.

Watef Shower Test — 4 Hours Pass

Moisture vapor transmission tests were preformed according to ASTM E-96 using

Vapometer cups. Water was placed in the cups and Drierite in the dessicator for a 100%
5  to 0% gradient across the test specimen.

The preferred carpet underlayment configuration is to place the film or foil side
up. The coating on the other side absorbs moisture from the concrete, while the foil or
film provides an impervious moisture barrier on which the carpet may be placed.
Seaming the underlayment may be achieved using adhesive or a waterproof tape.

10 Overlapping the underlayment layers is not recommended because the 42-44 mil
thickness of each layer may result in an uneven surface which could allow moisture vapor
transmission.

Structural articles of the present invention covered with water vapor impermeable
metal foils may also serve as radiant energy barriers. Possible uses include applying the

15  radiant barrier to a roof (with the foil side up) for utilization under roofing shingles and
applying the radiant barrier in the attic of a dwelling with the foil side of the structural
article placed up against the rafter. Because the coating on one side of the radiant barrier
structural article protects the foil film, thinner and therefore less expensive foil film may
be used to provide radiant barriers in a number of applications. For instance, the

20  structural article of the applicants' invention can be cut into strips and wrapped around
hot pipes in e.g., oil fields, industrial facilities and buildings. If the foil is placed against
the pipe, it is protected by the tough, durable coating on the other side of the substrate

and heat is radiated back into the pipe thus reducing energy costs.
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col | ection.




It should be understood that the above exanples are illustrative and that
15 conpositions other than those descri bed above can be used while
utilizi ngwoha/oprsnci pl es underlying the present inventi oRCTRODNOD4264
PCT/ US02/ 20862 13 We Caim 1. A st¥uctural article conprising a
substrate having an ionic charge, (a) coated on one side with a coating
havi ng essen® it he sane ionic charge wherein said coating consists
essentially of a filler material and a 5 binder material and wherein said

pindel material bonds the ! dGtmfR LA ARHPLuARde %ing{ag_io?ﬁ’cpéﬁa%%,e

and wherein said coating does not bleed through sald substr and
covered on the other side wdh acosddoon arspide witip e coealy hevingesentially thel ect ed

fromthe group consisting essentially of netal fqgils an reforned, plastic
s 20 wh s G AP SRETers 30 CorTisa RS FERRTLRo A S AL AR o sal d
coated substinalSnilif)l /0 vAHIRES @ birder MafHALSINE fle Mldr hfak&iat ERiHeS hitbtod
substrate having an itonic charge coated on both sides with a coating

havi ng essenthealibstratedandswineein said coating dpss whiehle¢dthsaigh saidsubstrage; eodisi st s

tially of a fill terial and a hind terjal and wherei id 15
b nder mater al bondsthe. {10l or SR PAPC PBgRE b vAHET LisEE PR ang

wher ei n sai dmaeial ddhet&oRsm MRS grble eshsistih @ egHenSAlycb fShAStHAS &id pWeRi@kd one
side of said coated substrate 1s covered with a water vapor | nperneable

mat eri al sel plestedfiitsom t he group consisting essentially of metal foils and

prefornelcbplasticfilrrs' and 2 i N. saj i r.J r I
material 1s attached t8 €alt a%:ovg%%g@a%gugé}?%rg}eé}@l\%ﬁ%ﬁ%ergg%g aéﬁge:%l\}gggigc%%ed
structural agibsehte wigcar sihegvd.0o cl aim 2, wherein one side of said coated
substrate is covered with a netal foil water vapor barrier material and the

other side of said coated substrate |s covered with a preforned.plastic
filmwater vapor 25 inper rre%ﬁFré"tHﬁ’ll é’r’t}czq COMEFING T ﬁatﬁgﬁﬁnﬁ/&’[‘ é}m‘g%e

i nper meabl e Rt er §Abcin &8s &ithaCh&hg having essentially the same ionic charge wherein said

coating consists essentially of a filler material and a binder material and wherein said

15  binder material bonds the filler material together and to the substrate and wherein said
coating does not bleed through said substrate;

wherein one side of said coated substrate is covered with a water vapor

impermeable material selected from the group consisting essentially of metal foils and
preformed plastic films; and

20 wherein said water vapor impermeable material is attached to said coated

substrate with an adhesive.

3. A structural article according to claim 2, wherein one side of said
coated substrate is covered with a metal foil water vapor barrier material and the other
side of said coated substrate is covered with a preformed plastic film water vapor

25  impermeable material; and wherein both water vapor impermeable materials are attached

to said coated substrate with an adhesive.

4. A structural article according to claim 2, wherein both sides of the

coated substrate are coated with a metal foil water vapor impermeable material and



to said coated substrate with an adhesive. 4. A structural article
according to claim2, wherein both sides of the coated substrate are

coat ed wiwb ca/ooebal foil water vapor inperneable naterial pamdSWRB38Z 004264
PCT/ US02/ 20862 14 wherein said wat erldvapor inperneable material is
attached to said cogted substorate with an adhesiv 5. A structural .
article accOFRfHS Vt‘ﬁ??iivﬁi’(f,mm’é?%m”ibﬁf’ Iﬂﬁﬁeﬂa@F 8&%‘;}18&(1 Frd Cocaieéf{sé@“?d%%’tltpat e
are coated whtRpaiwreforned plastic filmwater vapor inperneable 5 nateri al
and wherein said water vapor inperneable material is attached to said

coated substrate with an adhesive. 6. A structural article according to
claims 1, 2, 3, 4 or 5.wherleptructurpkprtiglgieeqrdiagite clgin dcvbercimrkoth sifes ¢frtheip

consi sting essentiall i vl i 9@5&?&1

pol yet hyl ené:?atﬁgls9]°es‘ttrt%§e1 ag%%éag%ﬁn‘gﬁ ﬁlg %%8@2%&%%%5{3@3%%%&%0 Vi %Hlle dene 10
chl ori des nyh#&terialpal westedf saddorater xiporéspeienablaimaterial As sitachad worsald matedc] e
according to claim®6, wherejn said coating is from84%to 96%filler

sel ect ed fr@ﬁbfttﬁéemtb@ba@t?ﬁ%’iesti ng of fly ash, charged cal cium carbonate,
cerami c m crospheres and m xtures thereof and from 16%to 4% acrylic | atex
binder material. 15 8.4 A stf %ﬁ%ﬁ@f arfiblelaCl R dRE SO E-ING1, 120 3Ch 8t BwheraGfi@1 N
said coating further i'ncludes SBR rubber. 9. A structural article

accor di ng t adhésiveris8¢levtd fremrthe gratpaonsisting dssantirlly bf lededensity pslaettiyiendber

are cross linked. 10. tructural, article accordi.ng to claim9 .wherein
ani d subst r 408 Spstghebefilons bl G gREed. pondebTistn del gt s by a
m xture9f fhRMRIR916L pbBYtF 8ad nfiRfurgltigbyde and from 1% to 25% acrylic
| atex. 11. A structural article according to claim6 wherein said article

is a carpet underlaynment. 12. A structural article according to claim®6
wherein said article i% 25\ sirucignbarticls apegrdingde glaim 6, wherein said coating is

from 84% to 96% filler selected from the group consisting of fly ash, charged calcium

carbonate, ceramic microspheres and mixtures thereof and from 16% to 4% acrylic latex

binder material.
15 8. A structural article according to claim 7, wherein said coating
further includes SBR rubber.
9. A structural article according to claim 8, wherein said acrylic latex

binder and said rubber are cross linked.

10. A structural article according to claim 9, wherein said substrate
20  consists essentially of glass fibers bonded together by a mixture of from 99% to 75% urea
formaldehyde and from 1% to 25% acrylic latex.

11. A structural article according to claim 6 wherein said article is a

carpet underlayment.

12. A structural article according to claim 6 wherein said article is

25  attached to hardboard.



