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as hardboard, fabricated by consolidating fibers or chips under heat and pressure to
form an integral board material.

Wood composition board such as, for example, hardboard, is manufactured by
the reconsolidation of the de-fiberated wood chips under heat of up to 2320C (450
degrees F) and pressure up to about 82.64 bar (1,200 psi).The fibrous particles are first
formed into a unitary mat, by either a dry process or a wet process, which is then
consolidated into a solid board by applving heat and pressure. Prior to the
reconsolidation of the defiberated wood chips and before applying heat and pressure,
compositions containing syrithetic items, such as polyferic dispersions, aminoplast
resins and waxes, may be applied to the mat surface to increase the strength, integrity
and enhanced water resistance. These compositions are referred to as “prepressed
sealers”.

The production of wood composition board prepared by a conventional process
for preparing such products typically employ a step where the prepress sealer has to be
applied to the composition board mat surface prior to the application of heat and
pressure. The prepress sealer is conventionally applied to the fiber mat surface by
spraying. This conventional spray method for transferring the prepress sealer to the
mat surface results in significant losses of the prepress sealer into exhaust systems and’
air circulation systems.

Another shortcorning of applying the prepress sealer by spraying is the tendency
to have an unieven distribution of prepress sealer on the board surface. This uneven
application of the prepress sealer may create spots or surface discoloration in the final
product, as well as increase the cost of production due to the inefficient transfer of the
prepress sealer onto the mat. |

US-A-3,607,341 discloses a process for producing foam coated textiles, and
similar materials are produced by (a) foaming an aqueous emulsion latex composition
containing about 1.5 to about 10 parts by weight of a water-soluble salt of a saturated
organic acid to increase the volume of said latex from about 4 to about 12 times its
original volume; (b) applying the thus obtained foam directly to said textile or similar
substrate; (c) partially drying the foam and substrate to a moisture content of less than
about 20 percent by weight while retaining the foam in its extended form dunng the
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The present invention aims to produce an improved composition board.

One aspect of the invention provides a process for preparing wood composition
board by (a) foaming by air-whipping an aqueous emulsion polymerized latex
composition comprising a polymer of an ethylenically unsaturated monomer which
comprises a foaming agent and a wetting agent; ( b) applying the resultant polymeric
foam directly to a wooden mat substrate; (c) collapsing the polymeric ‘oam on the
wooden mat substrate; and (d) hot-pressing the foam coated wooden mat substrate to
cure the polymer.

Another aspect of the invention provides a wood composition board having an
acrylic polymer latex wherein the latex polymer is foamed from 4 to 12 times of the
original volume and comprises from 0.5 to 10 weight percent of a water-soluble organic
surfactant foaming agent and from 0.2 to 15 weight percent of a cationic, anionic or
nonionic surfactant wetting agent or mixtures thereof.

In order to minimize the loss of product and to maximize the physical properties
of the finished wood board, the present invention converts the sealer into a foam by
employing a foaming agent and a wetting agent prior to subjecting the fibrous mat to
heat and pressure.

- By applying the prepress sealer using the composition and method of the present
Invention to the surface of fibrous mat prior to the application of heat and pressure, it is
possible to obtain a finished composition board product which has superior surface
Properties, i.e., an absence of surface spotting caused by wood tannin, sugars or waxes.
Additionally, the coating composition of the present invention exhibits excellent
Prepress release properties which aid in the continual removal of composition board
Product from the press plate after repeated applications of heat and pressure.

This Sheet Has Been Replaced
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composition board. In addition, the coating composition and method of the present
invention allows for a more efficient and économical use of the prepress sealer. While
another advantage of the foam prepress sealer of the present invention is that it allows -
for a more efficient use of subsequent applications of primer.

Preparation of Composition Board

The basic process for the preparation of the composition board from defiberated
wooden chips is well-known in the art. Generally, this process is disclosed in US-A-
3,098,785 and 4,238,438.

As subsequently used herein, the phrase “wood.composition board” includes
various hardboard, fiberboard, particleboard, waferboard and strandboard. Also
included are wet processed hardboard, dry processed hardboard and wet/dry
processed hardboard, medium density fiberboard and oriented strandboard.

The general process for the preparation of composition board from defiberated
wooden chips involves using wood chips or particles which are steamed, converted to
fibers, formed into a mat, and hot pressed to form a hardboard or fiberboard. Usually,
the wood products are fed into a wood cooker and held under pressure of up to about
13.77 bar (200 psi) for less than about 10 minutes at temperatures ranging up to
somewhat less than about 2040C (400 degrees F). The steam chips are then refined into

- fibers which are introduced into a felting zone, where a thermosetting glue and other
additives such as low melting waxes and other synthetic additives are mixed with the
fiber products. In most conventional processes, these additives are mixed with fibers.
The fiber mat is then produced by spraying. The problem occurs when the prepress
sealer is subsequently applied to the mat surface. Conventional processes use spraying
to apply the prepress sealer to the surface of the mat. However, spraying results in an
inefficient transfer of the sealer to the mat surface. Losses of the prepress sealer to the
atmosphere and air ventilation and exhaust systems can be as high as about 40 percent.
This results in both an economic loss of product as well as an environmentally
unfriendly workplace.

After the glue and other additives are mixed with the fibers and the fibrous mat
is produced, the prepress sealer is sprayed onto the surface. The wet or dry mat is then
conveyed into a hot press where one or more cycles of heat and pressure are applied. In
a typical operation, the mat is pressed for up to 10 seconds at 27.5 bar (400 psi), then for
four (4) minutes at 30.9 bar (150 psi) and 2320C (450 degrees F). Generally, one or more
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processes and products are well known in the art and will not be described further. In
order to ensure that the acrylic emulsions are subject to crosslinking using the
crosslinking agents described hereafter, they should contain from about 1.0 to about 30
percent by weight of a carboxyl or hydroxyl functional monomer. Examples of the acid
monomers include acrylic, methacrylic, ethacrylic, crotonic and itaconic acids, as well as
various haif acid esters or maleic and fumaric acids. The hydroxy monomers include
the hvdroxyalkyl acrylates and methacrylates predominantly. Also included are other
acrylate-type monomers, including acrylonitrile and methacrylonitrile and other related
materials. In order to adjust the Tg of the polymers prepared according to the instant
invention, up to about 40 percent by weight of an alpha-beta ethylenically unsaturated
aromatic monomer copolymerizable with the aforementioned acrylate and methacrylate
esters can be employed. Examples of such materials include styrene and vinyl toluene.
Also included are up to about 60 percent by weight of another optional monomer
copolymerizable with these first monomers, such as acrylamide, methylol
(meth)acrylamide and methylolated ureidoethyl methacrylate. Monomers such as
vinyl acetate, vinyl versatate, and butadiene are another option. The acrylic emulsion
useful herein should have a viscosity of less than 2,000 cps, preferably less than 1,000
Cps, at a solids content of about 10 to about 60 percent by weight. The preferred
emulsions useful herein are the anionic surfactant stabilized emulsions based upon, for
example, alkylaryl sulfonates, sodium sulfosuccinate and ammonium lauryl sulfonate.
Also preferred are the various polyethylene oxide and polypropylene oxide-based
phenolic-type surfactant. However, the nonionic surfactant and cationic surfactant
stabilized emulsions may also be employed herein.

The second element of the compositions of the invention is a melamine
formaldehyde-type crosslinking agent for the acrylic emulsion. The curing agent
should be water-soluble or readily water-dispersible, with or without the use of a co-
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crosslinking agents are preferably based upon polyalkoxymethylol melamine, with the
hexamethoxymethylol melamines being most preferred. Crosslinkers such as glycourils
and dimethylol-dihydroxyl ethylene urea are also considered useful in this purpose.

An optional component of the cdmposition of the instant invention is a high-
melting wax. Generally, these waxes must have a softening point in the range of above
about 609C(140 degrees F), preferably 65°C(150 degrees F). Most preferred among
these waxes are waxes of the carnauba, polyethylene polymekan and micro crystalline.

Another optional component of the composition of the invention is a platelet,
platey or micaceous form of falc. (Talc also occurs in these other forms: fibrous or
foliated; acicular or tremolitic; and, nodular or steatite.) Generally, talc materials are of
two types: hydrous or anhydrous. Both may be based upon magnesium silicate and
may have the chemical formula Mg3Si4O10(OH)2 or 3Mg0O.4Si02.H>O. While either
material may be used, the hydrated materials are most preferred. In either event, it is
crucial that the talc compositions of the invention be of the platelet form. In general, it
is preferred that the talc compositions of the invention have aspect ratios (average
diameter/average thickness) of about 10:1 to 30:1, preferably about 15:1 to 25:1, and that
they have diameters of about 1 to about 4 micrometers and thicknesses of about 0.5 to
about 0.05 micrometers, preferably diameters of about 2 micrometers and thicknesses of
about 0.1 micrometers.

The compositions of the invention may optionally be compounded with
pigments, fillers, reinforcing agents, thickeners, ﬂdw.control agents, release agents and
other conventional coating formulation agents. In addition, the compositions of the
invention may contain certain acidic or basic materials to adjust the pH to the range of
above about 7, preferably from about 8 to 10. Lower pH materials are less stable and
often will gel prior to use. Preferably, the composiﬁon herein should be compounded

employing pigment volume concentrations in the range of about 0 (zero) to about 60
percent.

Foaming Agent

The polymerized latex emulsion produced according to the present invention
preferably contains a water-soluble surfactant. Such water-soluble surfactant can
function as a foaming agent and a foaming stabilizer. It has been found that when the
+Water-soluble surfactant consists of, or contains, a substantial amount of a water-soluble
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CUr Sodphtesk theeibveheftoned acids are the alkali metal, usually sodium or potassium
salt, the ammonium salts and the amine salts such as alkanolamine salts, e.g., mono-, di
and triethanolamine salts.

If desired, other water-soluble surfactants may be incorporated in the
polvmerized latex. Examples of such salts and soaps of fatty acids contain from 12-24
carbon atoms, included are salts of aliphatic or alkylary sulfonic acids of suliates such a
sodium lauryl sulfate and sodium dodecylbenzyl sulfate, as well as non-ionic
surfactants such as polyethylene oxide condensates of higher fatty alcohols, higher
alizhatic acids and alkylphenols. However, such auxiliary foaming agents should not
be used in an amount greater than the salt of the Cig aliphatic carboxylic acid.

Preferably the emulsion polymerized latex composition contains from about 0.2-
to about 10 weight percent, and preferably about 1.0 to about 5 weight percent of
water-soluble surfactant based on the dry weight of the polymer in the latex emulsion.

The emulsion polymerized latex composition starting material may be foamed
by any of the known conventional mechanical or chemical foaming processes. While it
is preferred to accomplish foaming by the air whipping method due to its easy
procedure and its production of very fine uniform cell structure, other methods, such a
releasing a non-coagulating gas such as nitrogen, or causing the decomposition of a ga:
liberating material to chemically react with an ingredient in the composition with the
liberation of a non-coagulatable gas as a reaction product, or by use of an apparatus
having commercially available foam heads may also be employed. These foaming
Processes may be carried out at around room temperature. .

The key characteristic of the foam, used for manufacture of the wood
composition board of the present invention, is that the foam must collapse between the
time the foam is applied onto the surface of the mat and the time that the mat
containing the foam comes in direct contact with the hot press plate. To accelerate the
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o preferably 10 to 15, times its original volume in the foaming step. The density of the
foamed latex is indicative of the volume expansion. For example, a density of 0.1 is
equivalent of one gram of dry solid increasing the volume 10 times.

The resulting foamed polymeric latex may then be applied directly to the mat
surface by any method utilized in conventional procedures, apparatus or machinery
known in the art. The technique of applying the foam is not in any way critical to the
practice of this invention. Once applied to the mat or substrate, the foam polymer latex
may be leveled to any desired thickness which will satisfy the ultimate thickness
! directed by economic consideration, the equipment used, and the desired end results.

Leveling of the foam coating may be accomplished by using a doctor knife, a roll or a
curtain coater.

The Wetting Agent

In preparation of the latex composition of the present invention, it is necessary to
employ surfactants as wetting agents. Wettirig agents are classically subdivided into
three categories: anionic, cationic and nonionic surfactants.

The purpose of the wetting agent is to enhance surface wetting; to help wet
surfaces which are not completely free from grease, wax or dirt; to distribute the
prepress sealer uniformly on the fiber; and to collapse the foam on the fiber mat within
a very short period of time before the foam is contacted with the hot press plate. The
time period for collapsing the foam is generally from about 30 seconds to about two (2)
minutes between the time that the foam is applied to the mat surface and the mat has
contact with the heat and pressure.

. In general, the cationic surfactants are the surface-active portion of the molecule
which bears an apparent positive charge. Examples of cationic wetting agents useful in
the present invention are selected from the group consisting of C12 to C18 primary,
secondary and tertiary amines and salts thereof, diamines, polyamines and their salts,
quaternary ammonium salts, polyoxyethylenate amines, quaternized polyoxyethylenate
amines and amine oxides.

In general, the anionic surfactants are the surface-active portion of the molecule
that bears an apparent negative charge. Examples of anionic wetting agents useful in
the present invention are selected from the group consisting of alkylaryl sulfonates,
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f eni cal | yirugenerak gf.%aomomc surfactants are the surface-actlve molecule that bears no
apparent ionic charge. Examples of nonionic wettmg agents useful in the present
invention are selected from the group consisting of polyoxyethylenated alkylphenols,
alkylphenol ethoxylates, polyoxyethylenated straight-chain alcohol, amine polyglycol
condensate, modified polyethoxy adducts, polyoxyethylenated mercaptans, long chain
carboxylic acid esters, modified terminated alkylaryl ether and alkylpolyether alcohols.

The emulsion polymerized latex composition preferably contains from about 0.2
weight per cent to about 15 weight per cent of anionic and/or cationic and/or nonionic
surfactants and mixtures thereof. More preferably, the levels of anionic, cationic and
nonionic surfactants are from about 0.5 weight per cent to about 5 weight per cent
based on the total latex solids.

Defoaming Technology

It is critical to the process of the present invention, as discussed above, to have
the foamed latex polymer collapse at the appropriaté time. Additionally, itis also
critical to select appropriate foaming and wetting agents in the practice of the present
invention. However, mechanical means such as, for example, heat, vacuum, air
blowing or ultra sonic, offer an addition alternative to collapse the foam.

The invention will now be described with reference to the following examples:

EXAMPLES
Examples 1-5

Clear acrylic emulsion foams in Examples 1-5 were evaluated for ease of
foaming, foam density, pore size and time of foam collapsion. The composition used in
these Examples are given in the following table.
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anmonglum | auryl sul fonate. Al so pref e(padt byrweight) vari ous pol yet hyl ene

oxi defand pol ypropyl ene oxi de-based phenolic-type surfactant. However, the

noni o : gﬁé@gt@%&@nd cati g suiq?act anfgpt abilp'?lzed ngl sions may al so

erein. e second el enent of e compositions of the

I nvengi on_i s | am ne formal dehyde- e crosslinking agent for the
acryl §c HBPE ‘EE The curing afben%/ S ﬁlod B wat gso?ulﬂg@ or readily
wat er §di sf{éeasnisigagentl h or without the use of a co-

Triton GR-5M 0 2 4 6 8

(wetting agent)

Water 123 123 123 123 123

Rhoplex E-2893 is a waterborne acrylic latex manufactured by Rohm and Haas Co.
- Sipon L-22 is an aqueous solution of ammonium lauryl sulfate in 28% solid,

manufactured by Rhone-Poulenc Co.

Triton GR-5M is anionic surfactant, manufactured by Union Carbide Co.

Properties of the foams show as follows:

Examples 1 2 3 4 5
Ease of Foami fair good very very extreme
Foam Size not uniform notuniform = uniform uniform uniform
Foam Quality unstable unstable stable stable stable

xamples 1 indicates that without a foaming agent and a wetting agent, the foam size is
not uniform, and the foam quality is not stable.



L s

olvent, and is preferably a nel am ne-based crosslinking agent,

gh urea/ f or mal dehyde-type curing agents-nmay al so-be- errpl oyed al one,
combi nation with the nelam ne formal dehyd

| bed hereafter. Basically, the crosslinki ng”’ hes 1%9’3&4}19{ rabI y
upon pol yal koxymet hyl ol nmel am ne, with the hyI ol

nes bei ng nost preferred. Crosslinkers such and
yl ol - di hydroxyl ethylene urea are al so considered useful in this

pur p@se. An optional conponent of the conposition of the instant

i nvellti opxdfipkestg-th- nelting wax. Cenerally, these waxes nust have a

sof t@ning polyt_in e _range of. above abaut 6 re F), .
pref grably 651 &M @F?@Heﬁ éé@leﬁ amgy}ﬁ_ﬁ;@p@%@ ﬁgevpﬁ%stggjg&é’genég%se

\Xaxte of oft foaningnfoalna depsity gidrelsézes tinod gﬁidamcalﬂnpts;on ando;vrtysﬁ wdléasee.

not fger o e invention is a

pl at ¢l etP Q%#Rﬁ%bc%?ﬂ%?@%%gﬁ%d #’Qr #&?P%ﬂ& Eg)t%fg C al so occurs in these
ot he

forms fibrous or foliated; aC|cuIar or tre f|t|c g\f; nodul ar or

st eafi t eThe compogitian used in these examplegare given the following'ta
Examples 6 7 8 9 10
(part by weight)

Pigmented

In-press Coating 100 100 100 100 100
(610-D5-111)

Sipon L-22 S5_. 5 ) S . S
(foaming agent) '

Triton GR-5M 0 1 2 3 4
(wetting agent)

Water 135 135 135 135 135

610-D5-111 in-press coating is manufactured by Akzo Coatings Co.

Sipon L-22 is an aqueous solution of ammonium lauryl sulfate in 28% solid,
manufactured by Rhone-Poulenc Co.

Triton GR-5M is anionic surfactant, manufactured by Union Carbide.

Properties of the foams and performance of the foam-coated boards

Examples 6 7 8 9 10
Ease of Foaming good good good good good
Foam _
Density g/cm3 0.06 0.05 0.05 0.05 0.05
- Foam Quality uniform uniform  uniform uniform uniform
Board released 8 9 10 10 10
from press

Press release: 10: automatic release from the hot-press plate
9: momentary sticking automatic release
8: must tap to release from the hot-press
0: cannot be released

10



.. hydrous or anhydrous. Both nmay be based upon magnesiumsilicate
ave the chemcal formula My[err]Si [err]CIerr](O—D[err’] or

3MyO. 4Si g err]H err]O VWiile either material may be, JRedBeplacdded
materialy are nost preferred. In either event, it is he talc
conposi t gons of the invention be of the pl at el et fori"“\!& Mi@ it is
preferreg that the talc conpositions of the inventio rati os

(aver age
about 15
m cr onet
preferab

di anet er/ average thi ckness) of about 10:1 to 30:1, preferabl y
1 to 25:1, and that they_have dianeters of about 1 to about 4
rsﬁammﬁﬁ:.anéﬂﬂwmthamh a(foamrting agent arid @sufficientretetting a ent the -

s bt B A AR sy

m cr onet
conpoundfd press rplegs@ent s, f| |l ers, reinforcing agents, thickeners,  flow
control Rgents, release agents and ot her conventional coating fornulation
agent s n additi!oEI tlge conpositions of the invention may contain certain
acidic of b | s to adjust the pHto the range of above about 7,
referab o@msdh @leleé & E_.b%@ en

\I?\nll gel )[;I’IFOI’ t. IS eferablty ter?gk%%?pggélﬁrgﬁ hagrrééslenﬁasrﬁoul eﬁ&i;thBI-
conpoundgd #’ﬁﬂ‘%{%ﬁ é 5? Btume concentrations in the range of about O
(zero) tp about 60 percent. Foam ng Agent The pol ynerized | at ex
emul si ong pr gdangdesaccording to the pr e$ent i nvanRti on prgferably contains a
wat er - sof ubl e surfactant. Such water-s sHeilR@f ant can function as a
foam ng pgent and a foam ng stabilizer.” It hg n found that when the

Pigmented In-press

Coating (610-D5-120) ... 100 100 . 100

Stanfax-320 S

(foaming agent)

Triton W-30 5

(foaming agent)

Monamid-150 ADD ' S

(foaming agent)

Triton GR-5M 2 2 2

(wetting agent)

Water 135 135 135

Ease of Foaming good good good

Foam density(g/cm3) 0.06 0.05 0.10

Foam size uniform  uniform uniform

Board released from press 10 10 10

Sténfax 320 is Ammonium Stearate, manufactured by Adhesive & Chemical Co.
Triton W-30 and Triton GR-5M are Sodium alkylaryl ether sulfate and Dioctyl sodium
sulfosuccinate respectively, manufactured by Union Carbide.

Monamid-150 ADD is fatty acid-alkanolamide, manufactured by Mona Industries, Inc.

11



wat er - sol ubl e surfactant consists of, or contains, a _substant i al anmount of
a wat er-sol ubl e -6- salt (or

- ssoap) of an 18 carbon atom ali phatic car boxyl i cThB t
i

eet H
be readily processed. Particularly preferred are mlm

nfRyalgedr oduced may
ubl e salts of
18 carbon atom aliphatic acid or m xtures of .ali lic acids of

fromabout 16 to about 20 carbon atons, but containing a substanti al
anount, at |east about 40% and preferably over 50% by weight, of an 18
carbon atom al i phatic carboxylic acid. - Exanpl es of preferred

al i phat i Examplesy4416 aci ds include stearic acid, tallow fatty acids and

oleic acid. P P@ 1,{,@ ef er. i cid_or of _
partially or ?8% y y%éﬁ%ﬂ?gaﬁ ?}gﬁ ?%%&a?sa O%Fg%?ﬁgﬁtgfgﬁ%&lﬁsm
a maj or 8BBfat of stearic acid such as hydrogenated tall ow acid,
hydrogenated tall oil fatty ac_i ds, hydregenated

Examples 14 15 16
(parts by weight)
Pigmented In-press 100 100 100
Coating (610-D5-120) .
;. Sipon L-22 3.0 3.0 3.0
| (foaming agent)
Triton X-405 (nonionic) 1.0
(wetting agent)
Triton GR-5M (anionic) _ 1.0,
~ (wetting agent) B '
Fluorad FC-135 (cationic) 3
(wetting agent)
Ease of foaming good good good
Foam density(g/cm3) 1.05 0.04 0.06
Foam size . uniform uniform uniform
Boards released from press 10 10 10

Triton X-405 is Octyl phenoxy poiyethoxy ethanol, manufactured by Union Carbide.
Triton GR-3M is Dioctyl sodium sulfosuccinate, manufactured by Union Carbide.
FC-135 is Fluoroalkyl quaternary emmonium iodide, manufactured by 3M Co.

12




soy bean oil fatty acids, and hydrogenated tung acids Preferred—

wat er -sol ubl e salts or soaps of the above-nentioned acids are the alkal
tretal , usually sodium or potassiumsalt, the anmh : he am ne
salts such as al kanol am ne salts, e.g., nono-, dir“ | Elanine

sal ts. | f desired, other water-soluble sur : '
incorporated in the polynerized | atex. Exanples of such salts and soaps of
fatty acids contain from 12-24 carbon atons, included are salts of

al i phatig or alkylary sulforic acids of sulfates such as sodium | auryl
sul fate Wodecyl benzyl sulfate, as well as non-ionic surfactants

such as pol yepamﬁﬁ(?%m@%%ﬁmg&m elarhWal & Eadle 15
l'i ph . d . , ’
Shoul d nBITENEIeYeD o cascRgmthe pantder {haﬁ”fheaﬁéit'ﬁﬁthe Gorrl

al i phatic carboxylic acid. Preferably the emul sion polynerized | atex

conposi t Exampbest ai ns from about 0.2170 about1810 wei ghg percempt, and
preferably about 1.0 to about 5 wei ght percent of water-sol uble surfactant

based onAhRGuRY o X8H of the polyner in the | atex enulsion. The
emul si on Pmm&&gs at ex corrposit'hon startf'cﬁg'rrat erziL@I may. be foaned by
g%p no‘-‘i? a
sl

any of t conventi onal mechanical or em cal m ngjLQ)rocesses.
VWile it '|g erred to acconplish foam ng by the air whipping nethod due
to its easy procedure and its production of very fine uniformcell

st ruct ur Brésgeelepsedbt hods, such as rel easing a non-coagul ati ng gas such as
ni t§ ogenPexformanee ng t he deconposi idon of a g@s- |iber@ting ggterial to
chemcally react with an ingredient in the conposition with the liberation
of a nonH@@@@ul atabl e gas as a reacki on produgt, or by,use of,an apparatus

havi ng conmmrercial ly avail abl e-foam heads may al se be | oyed” These
foam ng Water permeation 15 8 6 4
Tape adhesion (%) 85 20 8 0

Hiding: 10: perfect hiding, 0 (zero): no hiding

Water permeation: grams per sq inch per 24 hrs. of water pass through the film and
retained in boards.

Tape adhesion: percent fiber pulled using 3M, #250 tape with 90 degree to the surface

abrupt pull. 0 (zero) percent pull is a perfect adhesion, 100 percent pull is indicative of
total failure. : |
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psses may be carried out at around room t enperat ure. The key

hcteristic of the foam used for manufacture of the wood conposition -
I of the present invention, is that the foam nust collapse between the
the foamis ‘applied onto the surface of the mat and tThe Time that the

gglt er glt ggthgjlnmm‘munﬁmml“‘rect cont actmmﬁhehﬂahaeehq@mwss pl ?tf

col | apse, air bl ow g, *hedtihg, or applyi ngJ he bot t om of
jat i nmedi ately after the foamis laid down on surface may

f edtlaims In order to produce wood conposition board, preferabl y
olunme of the latex conposition containing the foam ng agent is

whlppmg an aqueous emulsion polymenzed latex composition compnsmg a polymer
of an ethylenically unsaturated monomer which comprises a foaming agent and a
wetting agent;

(b) applying the resultant polymenc foam directly to a wooden mat substrate;

(c) collapsing the polymeric foam on the wooden mat substrate; and

(d) hot-pressing the foam-coated wooden mat substrate to cure the polymer.

2. The process according to claim 1, wherein the latex is an acrylic latex polymer.

3. The process according to claims 1 or 2, wherein the latex polymer is foamed from 4
to 50 times of the original volume. '

4. The process of claims 2 or 3, wherein the acrylic latex polymer contains from 0.2 to 10
- weight percent of water-soluble surfactant foaming agent, based on the total
formulation solids.

5. The process of claims 2,3 or 4, wherein the acrylic latex polymer contains a water-
soluble organic surfactant foaming agent selected from the group consisting of alkali
metal, ammonium and amine salts of higher fatty acids and mixtures thereof.

6. The process of any one of claims 2-5, wherein the acrylic latex polymer contains from
1.0 to 5 weight percent of the water-soluble organic surfactant foaming agent, based on
the total formulation solids, and wherein preferably the water-soluble organic
surfactant foaming agent is ammonium lauryl sulfate.

- 7. The process of any one of claims 2-6, wherein the acrylic latex polymer contains a
cationic, anionic and nonionic surfactant wetting agent or mixtures thereof; and
wherein preferably the cationic surfactant wetting agent is selected form the group
consisting of Cy2 to C1g primary, secondary and tertiary amines and salts thereof,
diamines, polyamines and their salts, quaternary ammonium salts, polyoxyethylenate
amines, quaternized polyoxyethylenate amines and amine oxides; the anionic surfactant
wetting agent is selected from the group consisting of alkylaryl sulfonates, disodium
mono ester sulfosuccinates, disodium isodecyl sulfosuccinates, disodium ethoxylated

14
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d latex is indicative of the volunme expansion. For exanple, a density
1 is equival ent of one gramof dry solid increasing the volunme 10

‘The resul ting foamed polyneric latex may then be applied
ct ly to thi“ﬂl“ﬂ"umﬂmﬂmgny rret hod utilized in conventional

edures, ry knowmn in the art. The techni que of
yi ng the foam I's hot "irfaly way critical to the practice of this

ntion. Once applied to the mat or substrate, the foam polyner |atex may
evel ed to any desired thickness which wll satisfy the ultinmate

knelsehel halé eigr Bf sulfesunninic asids diadinmethoxyiiated;nppirbpheneldwlf ester bhe
r eshlenfhcERRis, %hsdeﬁﬁﬁ{ ARGl thaa&hfaﬁémﬂﬁ%dcﬁﬁ:ﬁgﬁd%cﬁﬁﬁpm ) xdoby

G Kk | We
D cRalRtndty Srltostiscales, disiifer thiyf apydSAbahpLaliouchinetes taitasodive
s SN l&l 2, edmagrﬁ dethyi-a\N-@ataﬁeayl wffdsmgxramn HSog}liﬁhtNrtg:tQ%fﬁgﬂZ nar e
SUu | VI ego 0
o nFilfashRitpee s08fuh bR SRR RS, BHLER et ftorieiites nance
acsodwm diliexyl sulfosycaimates, sotlacmsd inhiyd lsukfowawnates; rspdénrel diokyelehéxyim
s?sumgeucefmfiﬁ SodhanHigkyl QHfszﬁ%%#éﬁ%aﬁﬁnsﬁ k1 geﬂsta%xhegwger - od

to co n a ver

leem suifopucdinesianshthe nonipnic sysfaciantseetsing @genms:sglemd
Odfrbﬁli tROLHARS bOkis BP?BI yox &Bﬂéﬁét’e& alkfphanels! awlglmtéihéﬁyla@gut

oko r?S‘UtFﬁ&dbEtt\gﬁa%fadé b 0ol AR OBy el P Pod e oalfid

polyethoxy adducts, polyoxyethylenated mercaptans, long chain carboxylic acid esters,
modified terminated alkylaryl ether, and alkylpolyether alcohols.

8. The process of claim 7, wherein the acrylic latex polymer contains from 0.2 to'15
weight percent of the anionic, cationic or nonionic surfactant wetting agent, based on
the total formulation solids.

9. The process of any one of the preceding claims, wherein the subsirate is selected
from the group consisting of hardboard, fiberboard, particleboard, waferboard, and
strandboard, wet processed hard board, dry processed hardboard, wet/dry processed
hardboard, medium density fiber- board and oriented strandboard.

10. A wood composition board comprising an acrylic polymer latex wherein the latex
polymer is foamed from 4 to 50 times of the original volume and contains from 0.2 to 10
weight percent of a water-soluble organic surfactant foaming agent and from 0.2 to 15
weight percent of a cationic, anionic or nonionic surfactant wetting agent, or mixtures
thereof.

This Sheet Has Been R
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ecul e which bears an apparent positive charge. Exanples of cationic
ting agents useful in the present invention are selected fromthe group
sisting of CJerr] to (Jerr] primary, secondary and tertiary am nes and
S thereof, diam nes, polyamnes and their salts, quaternary ammoni um
s, pol yoxyet hyl enate am nes, quaterni zed pol yoxyet hyl enate am nes and
ne oxi des. In general, the anionic surfactants are the

ace-active portion of the nolecule that bears an apparent negative

ge. Exanples of anionic wetting agents useful in the present invention
sel ected fromthe group consisting of alkylaryl sulfonates,

ABSTRACT

A PROCESS FOR PREPARING WOOD COMPOSITION BOARD

general, the cationic surfactants are the surface-active portion of the ;7

This invention relates to a method for preparing wood composition board, such
as hard board, fabricated consolidating fibers or chips under heat and pressure to form
an integral board material.

More particularly, this invention relates to an improved method for applying a
clear or pigmented prepress coating, also known as a prepress sealer, to the surface of a
fibrous mat by converting the prepress sealer into foam prior to subjecting the mat to a
temperature and pressure press treatment.

- This Sheet Hag Been R,

I
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| L0 0—8S ates, disodiumisodecyl
sul f ogucc/RERPLACEMEND §FER 8t Aated al cohol half ester of sul fosuccinic
aci d, i ®eseriptienh gkt e RS ] tBhenol hal f ester of sul fosuccinates,
di sodi urg/mmyj{s)am:@@g@d}b‘h@? P8E&Y-0Su¢ci nSubstitute sheetim 18 ISeptembeo 1996
pol yet hqxprautdetdugeirhiedo P8EXbH Ul al RKyt—am doetranor sul ToSUCCI Nates,
t et r aspo¥ uBshiadtl, Z,pag'ecbé.ﬁb@wg@ihffl 1) - N-oct adecyl sul fosucci nates, disodium
N- octhdecyl sul fosuccinamate, sodi ym bistridecyl sulfosuccinates, sodium
di octy Oéﬁcﬁh Vigs gxyl, sul fosucci nates, sodi um di octyl
sul f osl a-65——3otH
sul f osucci nat es, ' L amyd i ; N dj |
sul f osucci nat es. £PRSE gé.gc REREPARIDNG WD COMEG LN BOARE
surface-acetive nol ecul e that. bears no apparent ionic charge. Exanples of

noni oni ¢ wet { | TisEeehRoN Sktds t8 B cdiRoR TEEERDalRKAR & rgm
t he group cgns‘%st i gg@gf?&ol ﬁ)x et %ﬁ trjlatﬁ.t&q:'_a l?f/ﬁ ﬁfgé]do?gbﬁglszgsgﬁo%%gﬂ SLCR
et hoxy! at 83 3 LR% yf (% S Y pSe %dﬁt S i°n <hiPs singier heal 3 persgate taol
condensat éorovegiiftegralibsapd medaryaladduct s, pol yoxyet hyl enat ed mer capt ans,
| ong chai n car pPxyd E6mPesitiof el Ed ' ga(fal h..and
al kyl pol yet her alﬁgcp | g 1 ° %if]séuggufgr?ﬁlgﬁg%?ge gty%gﬁ%}oarrcg%glgﬁyon
pr ef er abl ?‘%B"ﬁ?ﬁf ﬁ%mrﬁﬁ&ﬁ' emt i‘“@?ﬂd%é‘l"’s uBfer hept ofuprto 23208IFA per
cent of adiegrdes Fandd@ressure apitc abowl 3264k (0,200 psi)Thadthaous partitles ack Hres
thereof. KomrSe =\ QL Loni hQni c
surfactants arcg&?tr)é)n‘iﬁgkb%fﬁg&?%}a@ﬁ%ﬁgﬁ&%&g%ﬁ&%%cﬂﬁgﬁ cent
based on CPRBsqlidtated rup asolidboged by applying heat and pressure. Prior to the
reconsolidation of the defiberated wood chips and before applying heat and pressure,
compositions containing syrthetic items, such as polyirieric dispersions, aminoplast
resins and waxes, may be applied to the mat surface to increase the strength, integrity
and enhanced water resistance. These compositions are referred to as “prepressed
~ sealers”.

-——

The production of wood composition board prepared by a conventional process
for preparing such products typically employ a step where the prepress sealer has to be
applied to the composition board mat surface prior to the application of heat and
pressure. The prepress sealer is conventionally applied to the fiber mat surface by
spraying. This conventional spray method for transferring the prepress sealer to the
mat surface results in significant losses of the prepress sealer into exhaust systems and"
air circulation systems. :

Another shortcoming of applying the prepress sealer by spraying is the tendency .
to have an uneven distribution of prepress sealer on the board surface. This uneven
application of the prepress sealer may create spots or surface discoloration in the final
product, as well as increase the cost of production due to the inefficient transfer of the
prepress sealer onto the mat. |

US-A-3,607,341 discloses a process for producing foam coated textiles, and
similar materials are produced by (a) foaming an aqueous emulsion latex composition
containing about 1.5 to about 10 parts by weight of a water-soluble salt of a saturated
organic acid to increase the volume of said latex from about 4 to about 12 times its
original volume; (b) applying the thus obtained foam directly to said textile or similar
substrate; (c) partially drying the foam and substrate to a moisture content of less than
about 20 percent by weight while retaining the foam in its extended form during the

REPLACEMENT SHEET
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“ Defoam ng Technol ogy It is critical to the process of the present
l.nventi on,__as di-se T_above, to have the foaned | atex pol yner coll apse at
t he appr pRE\ajAGEME% itionally, it is also critical to select

appropri gt g—Foamtng and yel{ting agent§,dstithifecsidetCt i 8eSepteinber 996Nt

i nventi or. {Hoygv 996 hgnijical nmeans-suctras, for—exanpte, heatr, vacuum
air blowing of¥uftra sonllc offer an addition alternative to collapse the
f oam e oniwi |l now be described with reference to the

f ol | ow ng} exanpl es: : -2 - EXAMPLES

Cl ear acry oSt on foans in Exanples 1-5 were eval uated for ease of

comost EFERARERES poRdu it Qi MR el e N bartdly i
_ and uncured foam, and (e ereafter rying and curing the resultant crus ed foam.

US-A-4,517,228 discloses a process for manufacturing composition boards which
utilize a composition board co'ating having an acrylic emulsion present at 2.5 to 58% by
weight solids, a platelet talc present at about 25 to 97% by weight solids, a crosslinking
agent for the acrylic emulsion present at about 0.3 to 18% by weight solids and a high
melting wax present at about 0.2 to 12% by weight solids level.

US-A-4,376,142 discloses a method for preparing a prime-coated fiberboard
product by preparing a frothed aqueous latex prime coating having a foaming agent,
the frothed coating having a consistency of 500 to 700 grams per liter, applying the
coating at a rate of 220 to 320 grams per square meter of fiberboard and exposing the
coated fiberboard to heat, thereby collapsing the froth and drying the coating.

The present invention aims to produce an improved composition board.

One aspect of the invention provides a process for preparing wood composition

“board by (a) foaming by air-whipping an aqueous emulsion polymerized latex
composition comprising a polymer of an ethylenically unsaturated monomer which
comprises a foaming agent and a wetting agent; ( b) applying the resultant polymeric
foam directly to a wooden mat substrate; () collapsing the polymeric loam on the
wooden mat substrate; and (d) hot-pressing the foam coated wooden mat suostrate to
cure the polymer.

Another aspect of the invention provides a wood composition board having an
acryvlic polymer latex wherein the latex polymer is foamed from 4 to 12 times of the
original volume and comprises from 0.5 to 10 weight percent of a water-soluble organic
surfactant foaming agent and from 0.2 to 15 weight percent of a cationic, anionic or
nonionic surfactant wetting agent or mixtures thereof.

In order to minimize the loss of product and to maximize the physical properties
of the finished wood board, the present invention converts the sealer into a foam by
employing a foaming agent and a wetting agent prior to subjecting the fibrous mat to
heat and pressure. _ |

By applying the prepress sealer using the composition and method of the present
invention to the surface of fibrous mat prior to the application of heat and pressure, it is.
possible to obtain a finished composition board product which has superior surface

- Properties, i.e., an absence of surface spotting caused by wood tannin, sugars or waxes.
Additionally, the coating composition of the present invention exhibits excellent
prepress release properties which aid in the continual removal of composition board
Product from the press plate after repeated applications of heat and pressure.



Rhone- Poul eke—Eo-

9 - Exanpl es . -l 2 3" 4 5
(part by [ gEﬂUAGEMﬁﬂBIS&EEE- 893 100 100 100 100 100
Si pon L-22 51 Qhoet 4 1B CbpaImBE #9981 )
Triton GR-3M 18 SEP 1990 .2 S&bstltu’f’& 22 —8 ﬂ?VEt tTTIg—agent )
Wat er 123 123 123 123 123 Rhoplex E-2893 is a
wat er bor ne fac nyf actured by Rohm and Haas Co. Sipon L-22 is an
aqueous sol ption of ammoni um_\

| auryl sul f3ate in 28%solid, manufactured by

Another advantage of the coating composition of the present invention is that it
does not carbonize under surface pressure and heat employed in preparing the
composition board. In addition, the coating composition and method of the present
invention allows for a more efficient and economical use of the prepress sealer. While
another advantage of the foam prepress sealer of the present invention is that it allows
for a more efficient use of subsequent applications of primer.

reparation of C ition Board

The basic process for the preparation of the composition board from defiberated
wooden chips is well-known in the art. Generally, this process is disclosed in US-A-
3,098,785 and 4,238,438.

As subsequently used herein, the phrase “wood.composition board” includes
various hardboard, fiberboard, particleboard, waferboard and strandboard. Also
included are wet processed hardboard, dry processed hardboard and wet/dry
processed hardboard, medium density fiberboard and oriented strandboard.

The general process for the preparation of composition board from defiberated
wooden chips involves using wood chips or particles which are steamed, converted to
fibers, formed into a mat, and hot pressed to form a hardboard or fiberboard. Usually,
the wood products are fed into a wood cooker and held under pressure of up to about '
13.77 bar (200 psi) for less than about 10 minutes at temperatures ranging up to .
somewhat less than about 204°C (400 degrees F). The steam chips are then refined into
fibers which afe.introduced into a felting zone, where a thermosetting glue and other
additives such as low melting waxes and other synthetic additives are mixed with the
fiber products. In most conventional processes, these additives are mixed with fibers.
The fiber mat is then produced by spraying. The problem occurs when the prepress

.sealer is subsequently applied to the mat surface. Conventional processes use spraying

to apply the prepress sealer to the surface of the mat. However, spraying results in an
inefficient transfer of the sealer to the mat surface. Losses of the prepress sealer to the
atmosphere and air ventilation and exhaust systems can be as high as about 40 percent.
This results in both an economic loss of product as well as an environmentally
unfriendly workplace.

After the glue and other additives are mixed with the fibers and the fibrous mat
1s produced, the prepress sealer is sprayed onto the surface. The wet or dry mat is then
conveyed into a hot press where one or more cycles of heat and pressure are applied. In

. & typical operation, the mat is pressed for up to 10 seconds at 27.5 bar (400 psi), then for

four (4) minutes at 30.9 bar (150 psi) and 2329C (450 degrees F). Generally, one or more
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high pressure treatment steps may be employed with pressures up to about 82.6 bar
(1200 psi) and temperatures from about 939C to 3150C (200 to about 600 degrees F).

i D on

The basic process for the preparation of the polymeric dispersion of the present
invention is well-known and is described more particularly in US-A-4.:17,2_8

The acrylic emulsion resin useful herein can be prepared by conventional
emulsion process techniques, which involve the emulsion polymerization of various
acrylic and other alpha beta ethylenically unsaturated monomers in the presence of free
radical generating initiators and various surfactants or emulsification agents. These
processes and products are well known in the art and will not be described further. In
order to ensure that the accylic emulsions are subject to crosslinking using the
crosslinking agents described hereafter, they should contin from about 1.0 to about 30
percent by weight of a carboxyl or hydroxyl functional monomer. Examples of the acid
monomers include acrylic, methacrylic, ethacrylic, crotonic and itaconic acids, as well as
various haif acid esters or maleic and fumaric acids. The hydroxy monomers include
the hvdroxyalkyl acrylates and methacrylates predominantly. Also included are other
acrylate-type monomers, including acrylonitrile and methacrylonitrile and other related °
matezials. In order to adjust the Tg of the polymers prepared according to the instant
invention, up to about 40 percent by weight of an alpha-beta ethylenically unsaturated
aromatic monomer copolymerizable with the aforementioned acrylate and methacrylate
esters can be employed. Examples of such materials include styrene and vinyl toluene.
Also included are up to about 60 percent by weight of another optional monomer
copolymerizable with these first monomers, such as acrylamide, methylol

. (methjacrylamide and methylolated ureidoethyl methacrylate. Monomers such as |

vinyl acetate, vinyl versatate, and butadiene are another option. The acrylic emulsion
useful herein should have a viscosity of less than 2,000 cps, preferably less than 1,000
<ps, at a solids content of about 10 to about 60 percent by weight. The preferred
emulsions useful herein are the anionic surfactant stabilized emulsions based upon, for
example, alkylaryl sulfonates, sodium sulfosuccinate and ammonium lauryl sulfonate.
Also preferred are the various polyethylene oxide and polypropylene oxide-based
phenolic-type surfactant. However, the nonionic surfactant and cationic surfactant
stabilized emulsions may also be employed herein.

The second element of the compositions of the invention is a2 melamine
formaldehyd.e-type crosslinking agent for the acrylic emulsion. The curing agent
should be water-soluble or readily water-dispersible, with or without the use of a co- -
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solvent, and is preferably a melamine-based crosslinking agent, although urea/
formaldehyde-type curing agents may also be employed alone, or in combination with
the melamine formaldenyde-type curing agents described hereafter. Basically, the
crosslinking agents are preferably based upon polvalkoxymethylol melamine, with the
hexamethoxymethylol melamines being most preferred. Crosslinkers such as glycourils
and dimethylol-dihydroxyl ethvlene urea are also considered useful in this purpose.

An optional component of the composition of the instant invention is a high- ,
melting wax. Generally, these waxes must have a softening point in the range of above
about 609C(140 degrees F), preferably 65°C(150 degrees F). Most preferred among
these waxes are waxes of the carnauba, polyethylene polymekan and micro crystalline.

Another optional component of the composition of the invention is a platelet,
platey or micaceous form of falc. (Talc also occurs in these other forms: fibrous or
foliated; acicular or tremolitic; and, nodular or steatite.) Generally, talc materials are of
two types: hydrous or anhydrous. Both may be based upon magnesium silicate and
may have the chemical formula Mg3;SiyO10(OH)z or 3MgO.4Si02.H2O. While either
material may be used, the hydrated materials are most preferred. In either event, it is
crucial that the talc compositions of the invention be of the platelet form. In general, it
is preferred that the tale compositions of the invention have aspect ratios (average
diameter/average thickness) of about 10:1 to 30:1, preferably about 13:1 to 25:1, and that
they have diameters of about 1 to about 4 micrometers and thicknesses of about 0.5 to
about 0.05 micrometers, preferably diameters of about 2 micrometers and thicknesses of
about 0.1 micrometers.

The compositions of the invention may optionally be compounded with .
pigments, fillers, reinforcing agents, thickeners, flow control agents, release agents and
other conventional coating formulation agents. In addition, the compositions of the
invention may contain certain acidic or basic materials to adjust the pH to the range of
above about 7, preferably from about 8 to 10. Lower pH materials are less stable and
often will gel prior to use. Preferably, the composition herein should be compounded

employing pigment volume concentrations in the range of about 0 (zero) to about 60
percent.

Foaming Agent

The polymerized latex emulsion produced according to the present invention
Preferably contains a water-soluble surfactant. Such water-soluble surfactant can
function as a foaming agent and a foaming stabilizer. It has been found that when the
Wwater-soluble surfactant consists of, or contains, a substantial amount of a water-soluble
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aliphatic acid or mixtures of aliphatic carboxylic acids of from about 15 to about 20
carbon atoms, but contammg a substantial amount, at least about 40%, and preferably
over 50%, by weight, of an 18 carbon atom aliphatic carboxylic acid.

' Examples of prefen'ed aliphatic carboxylic acids include stearic acid, tallow fatty
acids and oleic acid. Particularly preferred salts or soaps of stearic acid or of partially or
fully hydrogenated fatty acids of natural origin which contain a major amount of stearic
acid such as hydrogenated tallow acid, hydrogenated tall oil fatty acids, hydrogenated
soy bean oil fatty acids, and hydrogenated tung acids. Preferred water-soluble salts or
soaps of the above-mentioned acids are the alkali metal, usually sodium or potassium
salt, the ammonijum salts and the amine salts such as alkanolamine salts, e.g., mono-, di-
and triethanolamine salts.

_ If desired, other water-soluble surfactants may be incorporated in the
polymerized latex. Examples of such salts and soaps of fatty acids contain from 12-2¢.
carbon atoms, included are salts of aliphatic or alkylary sulfonic acids of sulfates such as
sodium lauryl sulfate and sodium dodecylbenzyl sulfate, as well as non-ionic
surfactants such as polyethylene oxide condensates of higher fatty alcohols, higher
alichatic acids and alkylphenols. However, such auxiliary foaming agents should not
be used in an amount greater than the salt of the C13 aliphatic carboxylic acid. .

Preferably the emulsion polymerized latex composition contains from about 0.2-
to about 10 weight percent, and preferably about 1.0 to about 5 weight percent of
water-soluble surfactant based on the dry weight of the polymer in the latex emulsion.

The emulsion polymerized latex composition starting material may be foamed
by any of the known conventional mechanical or chemical foaming processes. While it
is preferred to accomplish foaming by the air whipping method due to its easy
procedure and its production of very fine uniform cell structure, other methods, such as
releasing a non-coagulating gas such as nitrogen, or causing the decomposition of a gas-
liberating material to chemically react with an ingredient in the composition with the
liberation of a non-coagulatable gas as a reaction product, or by use of an apparatus
having commercially available foam heads may also be employed. These foaming
processes may be carried out at around room temperature.

The key characteristic of the foam, used for manufacture of the wood
composition board of the present invention, is that the foam must collapse between the
time the foam is applied onto the surface of the mat and the time that the mat
containing the foam comes in direct contact with the hot press plate. To accelerate the
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foam collapse, air blowing, heatihg, or applying a vacuum at the bottom of the mat
immediately after the foam is laid down on to the mat surface may be effective.

In order to produce wood composition board, preferably the volume of the latex
composition containing the foaming agerit is increased from about 4 to 50 times,
preferably 10 to 15, times its original volume in the foaming step. The density of the
foamed latex is indicative of the volume expansion. For example, a density of 0.1 is
equivalent of one gram of dry solid increasing the volume 10 times.

The resulting foamed polymeric latex may then be applied directly to the mat
surface by any method utilized in conventional procedures, apparatus or machinery
known in the art. The technique of applying the foam is not in any way critical to the
practice of this invention. Once applied to the mat or substrate, the foam polymer latex
may be leveled to any desired thickness which will satisfy the ultimate thickness
directed by economic consideration, the equipment used, and the desired end results.

~ Leveling of the foam coating may be accomphshed by using a doctor knife, aroll ora
curtain coater.

The Wetting Agent

In preparation of the latex composition of the present invention, it is r necessary to
employ surfactants as wetting agents. Wetting agents are classically subdivided into
three categories: anionic, cationic and nonionic surfactants.

The purpose of the wetting agent is to enhance surface wetting; to help wet

-surfaces which are not completely free from grease, wax or dirt; to distribute the
prepress sealer uniformly on the fiber; and to collapse the foam on the fiber mat within
a very short period of time before the foam is contacted with the hot press plate. The
time period for collapsing the foam is generally from about 30 seconds to about two (2)

- minutes between the time that the foam is applied to the mat surface and the mat has
contact with the heat and pressure.

In general, the cationic surfactants are the surface-active portion of the molecule
which bears an apparent positive charge. Examples of cationic wetting agents useful in
the present invention are selected from the group consisting of C12 to C18 primary,
secondary and tertiary amines and salts thereof, diamines, polyamines and their salts,
quaternary ammonium salts, polyoxyethylenate amines, quatermzed polyoxyethylenate
amines and amine oxides.

In general, the anionic surfactants are the surface-active portion of the molecule
that bears an apparent negative charge. Examples of anionic wetting agents useful in
the present invention are selected from the group consisting of alkylaryl sulfonates,
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disodium mono ester sulfosuccinates, disodium isodecyl sulfosuccinates, disodium
ethoxylated alcohol half ester of sulfosuccinic acid, disodium ethoxylated nonyl phenol
half ester of sulfosuccinates, disodium alkyl amidoethanol sulfosuccinates, disodium
alkyl amido polyethoxy sulfgsuccinates, disodium alkyl amidoethanol sulfosuccinates,
tetrasodium N-(1,2,>dicarboxy-ethyl-)-N-octadecyl sulfosuccinates, disodium N-
octadecyl sulfosuccinamate, sodium bistridecy! sulfosuccinates, sodium dioctyl
sulfosuccinates, sodium dihexyl sulfosuccinates, sodium dioctyl sulfosuccinates,
sodium d1ocydohexyl sulfosuccinates, sodium diamyl sulfosuccinates, sodlum diamyl
sulfosuccinates and sodium diisobutyl sulfosuccinates.

‘In general, the nonionic surfactants are the surface-active molecule that bears no
apparent ionic charge. Examples of nonionic wetting agents useful in the present
invention are selected from the group consisting of polyoxyethylenated alkylphenols,

. alkylphenol ethoxylates, polyoxyethylenated straight-chain alcohol, amine polyglycol
condensate, modified polyethoxy adducts, polyoxyethylenated mercaptans, long chain
carboxylic acid esters, modified terminated alkylaryl ether and alkylpolyether alcohols.

The emulsion polymerized latex composition preferably contains from about 0.2
weight per cent to about 15 weight per cent of anionic and/or cationic and/or nonionic
surfactants and mixtures thereof. More preferably, the levels of anionic, cationic and
nonionic surfactants are from about 0.5 weight per cent to about 5 weight per cent
based on the total latex solids.

Defoaming Technology :

It is critical to the process of the present invention, as discussed above, to have
the foamed latex polymer collapse at the appropriate time. Additionally, it is also
critical to select appropriate foaming and wetting agents in the practice of the present
invention. However, mechanical means such as, for example, heat, vacuum, air
blowing or ultra sonic, offer an addition alternative to collapse the foam.

The invention will now be described with reference to the following examples:
EXAMPLES
Clear acrylic emulsion foams in Examples 1-5 were evaluated for ease of

foaming, foam density, pore size and time of foam collapsion. The composition used in
these Examples are given in the following table.
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Examples 1 2 3 4. 5
. (part by weight)

Rhoplex E-2893 100 100 100 100 100
Sipon L-22 0 5 1.0 20 4.0

(foaming agent) to
Triton GR-5M 0 2 4 6 8

(wetting agent) '
Water 123 123 123 123 123

Rhoplex E-2893 is a waterbormne acrylic latex manufactured by Rohm and Haas Co.
Sipon L-22 is an aqueous solution of ammonium lauryl sulfate in 28% solid,
manufactured by Rhone-Poulenc Co. -

Triton GR-5M is anionic surfactant, manufactured by Union Carbide Co.
Properties of the foams show as follows:
Examples 1 2 3 4 5
Ease of Foami fair good very very extreme
Foam Size not uniform notuniform = uniform uniform uniform

Foam Quality unstable unstable stable stable stable

Examples ] indicates that without a foaming agent and a wetting a.gent the foam size is
not uniform, and the foam quality is not stable.

manuf act ured by Uni on Carbi de. Mnam d- 150 ADD
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performance after the coated boards were hot-pressed.

The composition used in these examples are given the following table.

Examples 6 7 8§ . 9 10
(part by weight)
. Pigmented

In-press Coating 100 100, 100 100 100
(610-DS-111)-

Sipon L-22 S._.. .5 S S . S
(foaming agent) '

Triton GR-5M 0 1 2 3 4
(wetting agent) o

Water : 13§ 138 135 135 135

- 610-D5-111 in-press coating is manufactured by Akzo Coatings Co.
Sipon L-22 is an aqueous solution of ammonium lauryl sulfate in 28% solid,
manufactured by Rhone-Poulenc Co. -
Triton GR-5M is anionic surfactant, manufactured by Union Carbide.

Properties of the foams and performance of the foam-coated boards

Examples 6 7 8 9 10

Ease of Foaming good good good good good
Foam : :

Density g/em3 0.06 005 . 005 0.05 0.05

Foam Quality uniform . uniform uniform uniform uniform

Board released g 9 10 10 10

from press

Press release: 10: automatic release from the hot-press plate
9: momentary sticking automatic release
8: must tap to release from the hot-press
0: cannot be released



- 13 - Exanples 17- 20 Foa I n Exanpl es 17-20 were prepared the sane
way as Exarrplj | evel s of coating on the boards. Exanples
17 18 nount of Add-on dry filmthickness

1.0 2.9 4.0 0.001 ijc Press rel eased Performance

10 10 18 SERO1996 0  substitute sheet - 18 September 1996

-1l -

Examples 6 and 7 show that with a foaming agent and insufficient wetting agent, the

press release performance was unsatisfactory. Examples 8 and 10 provide satisfactory
press release.

Example]1-13
Foams in Example 11-13 were prepared in the same way as Example 10 except for
changing the foaming agent. :

Examples - 11 12 13
(parts by weight)
Pigmented In-press
Coating (610-D5-120) - 100 100 - 100.
Stanfax-320 S
{foaming agent)
Triton W-30 S
(foaming agent)
Monamid-150- ADD ' , S
(foaming agent)
Triton GR-5M 2 2 2
(wetting agent) :
Water 135 135 - 135
Ease of Foaming good good good
Foam density(g/cm3) 0.06 0.05 0.10
Foam size - uniform  uniform  uniform
Board released from press 10 10 10

Stanfax 320 is Ammonium Stearate, manufactured by Adhesive & Chemical Co.
Triton W-30 and Triton GR-5M are Sodium alkylaryl ether sulfate and Dioctyl sodium
sulfosuccinate respectively, manufactured by Union Carbide.

* Monamid-150 ADD is fatty acid-alkanolamide, manufactured by Mona Industries, Inc.
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Foams were prepared in the same way as Example 9 except for changing wetting

» agent.

 Examples 14

Pigmented In-press 100
Coating (610-D5-120)

Sipon L-22 3.0
(foaming agent)

Triton X-405 (nonionic) 1.0
(wetting agent)

Triton GR-5M (anionic)
(wetting agent) '

Fluorad FC-135 (cationic)

(wetting agent)

Ease of foaming good
Foam density(g/cm3) 2.05
Foam size uniform
Boards released from press 10

15 16
(parts by weight)
100 100
3.0 3.0
1.0
3
good good
0.04 0.06
uniform uniform
10 10

Triton X-405 is Octyl phenoxy poivethoxy ethanol, manufactured by Union Carbide.
Triton GR-5M is Dioctyl sodium sulfosuccinate, manufactured by Union Carbide.
FC-135 is Fluoroalkyl quaternary emmonium iodide, manufactured by 3M Co.
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different levels of coating on the boards.

Examples SR 17 18 19 .20
Amount of Add-on .
dry film thickness S 1.0 2.0 4.0
0.001 inch

Press released _

Performance 10 10 10 10
Hiding i 2 7 10 10
Water permeation 15 8 6 4

Tape adhesion (%) - 85 20 8 - 0

Hiding: 10: perfect hiding, 0 (zero): no hiding

Water permeation: grams per sq inch per 24 hrs. of water pass through the film and
retained in boards.

Tape adhesion: percent fiber pulled using 3M, #250 tape with 90 degree to the surface

abrupt pull. 0 (zero) percent pull is a perfect adhesmn, 100 percent pull is indicative of
total failure.
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2. The process according to claim 1, Wherein the latex is an acrylic latex polymer.

3. The process accordir\g to claims 1 or 2, wherein the latex polymer is foamed from 4
to 50 times of the original volume.

‘4. The process of claims 2 or 3, wherein the acrylic latex polymer contains from 0.2 to 10
weight percent of water-soluble surfactant foaming agent, based on the total
formulation solids. '

5. The process of claims 2,3 or 4, wherein the acrylic latex polymer contains a water-
soluble organic surfactant foaming agent selected from the group consisting of alkali
metal, ammonium and amine salts of higher fatty acids and mixtures thereof.

6. The process of any one of claims 2-5, wherein the acrylic latex polymer contains from
1.0 to 5 weight percent of the water-soluble organic surfactant foaming agent, based on
the total formulation solids, and wherein preferably the water-soluble organic
surfactant foaming agent is ammonium lauryl sulfate.

7. The process of any one of claims 2-6, wherein the acrylic latex polymer contains a
cationic, anjonic and nonionic surfactant wetting agent or mixtures thereof; and
wherein preferably the cationic surfactant wetting agent is selected form the group
consisting of Cy2 to C13 primary, secondary and tertiary amines and salts thereof,
diamines, polyamines and their salts, quaternary ammonium salts, polyoxyethylenate
amunes, quaternized polyoxyethylenate amines and amine oxides; the anionic surfactant
wetting agent is selected from the group consisting of alkylaryl sulfonates, disodium
mono ester sulfosuccinates, disodium isodecyl sulfosuccinates, disodium ethoxylated
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latex poPyiiess succmates, sodh dxocty sulfosuccinates,
sodium dihexyl sulfosuccinates, sodium dioctyl sulfosuccinates, sodium diocyclohexyl

sulfosuccinates, sodium diamy! sulfosuccinates, sodium diamyl sulfosuccinates and
sodium diisobutyl sulfosuccinates; and the nonionic surfactant wetting agent is selected
from the group consisting of polyoxyethylenated alkylphenols, alkylphenol ethoxylates,
polyoxyethylenated straight-chain alcohol, amine polyglycol condensate, modified -
polyethoxy adducts, polyoxyethylenated mercaptans, long chain carboxylic acid esters,
modified terminated alkylaryl ether, and alkylpolyether alcohols.

8. The process of claim 7, wherein the acrylic latex polymer contains from 0.2 to'15
' weight percent of the anionic, cationic or nonionic surfactant wetting agent, based on
the total formulation solids.

9. The process of any one of the preceding claims, wherein the subsirate is selected
from the group consisting of hardboard, fiberboard, particleboard, waferboard, and
strandboard, wet processed hard board, dry processed hardboard, wet/dry processed
hardboard, medium density fiber- board and oriented strandboard. "

10. A wood composition board comprising an acrylic polymer latex wherein the latex
polymer is foamed from 4 to 50 times of the original volume and contains from 0.2 to 10
weight percent of a water-soluble organic surfactant foaming agent and from 0.2 to 15
weight percent of a cationic, anionic or nonionic surfactant wetting agent, or mixtures
thereof.
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"wei ght percent of the anionic, cationic or nonionic surfactant wetting
agent, based on the total fornulation solids. 9. The process of any one of
the preceding clains, wherein the substrate is selected fromthe group
consi sting of hardboard —f+berboprd, parig rsheetafl 88 tembrc 996

st randboard, thpmmwﬂ SHEEY poar d, d%ﬁ%—mﬁﬁmw
processed hard oz - ' epsiity fiber- board and oriented strandboard.
10. A wood' confgo iti%P gﬁea,@g cdnmpri sing an acrylic polymer |atex wherein
the | atex pol yner i 458 ?r mj4 to 50 tinmes of the original volune and
contains fromO} 2, to | pdrcent of a water-soluble organic
surfactant foanjng agent and fl’dl 0.2 to 15 wei ght percent of a cationic,
ani oni ¢ or noni tnke—se-faTtant wetting agent, or m xtures thereof.

ABSTRACT
WWW

This invention relates to a method for preparing wood composition board, such
as hard board, fabricated consolidating fibers or chips under heat and pressure to form
an integral board material.

More particularly, this invention relates to an improved method forapplyinga
clear or pigmented prepress coating, also known as a prepress sealer, to the surface of a
fibrous mat by converting the prepress sealer into foam prior to subjecting the matto a

- temperature and pressure press treatment.



