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”lfIhe.ﬁre@enﬁwlnventLon rel ates to conpositions which are especi ég
“switable for use in the paper and 5 woodworking and:rel ated fiel ds?™ 25-2.
ipreedsent conpositions find particular, but not excrusTve USE, as adhes! Ves

‘bi ndi ng, coating and sealing materials. Many adHesi VBEPLAGEShORERIS | aSiG,
particularly for 10 use in woodworking, contain Qﬂl vingl-alcohaﬁue% qOr=
a di spersion of another polyner such as polyvi nyj® ZC8¥RIY 19€"gﬁ%r'g{"r ny T
‘al cohol (PVAc) (PVOH). The adhesives operate by [fBCOHEimg) a hﬁ?@#ca&~ﬁdﬁ@9d """"
with the wood substrate. In this resfRMPOSEIION qmoeaaagé)n: gdged adhes paged ...7..

—

conposition and the 15 -OH groups from cel | ul oskei A wgg% Subst kAbRed .......
toget her form strong hydrogen bonds. Probl ens arﬁgéﬂﬁ%¥ﬁ suc eadhesiv%g I h

that they exhibit poor water resistance. This limts the nunmber of
hood 20" subst rat cTRArPARES R AT RReRTToT HrErER B SoMbSaERieifoeiah s
many exi stingapg 0gdesée1401¥S8uiPabl€ for use in the paper and
5 woodworking and related fields. The present compositions
find pafficular, but not exclusive use, as adhesives,

binding, coating and sealing materials.

Many adhesives currently available, particularly for
10 wuse in woodworking, contain polyvinyl alcohol (PVOH) or a
dispersion of another polymer.such as polyvinyl acetate in
polyvinyl alcochol (PVAc) (PVOH). The adhesives opérate by
-forming a physical bond with the wood substrate. In this
respect the -OH groups in the adhesivé_compoSition and the
15 -OH grbubs from cellulose in the wbodi§ubstrate together
form strong hydrogen bonds. Problems arise with such
adhesives in that they exhibit poor water resistance.
' This limits the number of potential uses for such
adhesives. The inherent moisture content of the wood

20 subStrafe can also cause difficulties for such adhesives.

Also, many existing products in use in the
woodworking field require metal salt catalysts in their
crosslinking or curing reaction sucﬁ as aluminium chloride

25 and chromium nitrate, for example. Use of such metal
salts has disadvantages in terms of safety for both
manufacturing and handling of the adhesive. Also, many of
the formulations piesently“available have a low pH value
(approximately 3) which can give rise.to discoloration of

30 wood which contains tanin. fa

ke
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moodmorklng field require nmetal salt catalysts I n Lhe+#-cr9%s#+nk+ng—er

curing reaction such as alum niumchloride 25 and r Bltrate for
exsarpl e. Use of such nmetal salts has dlsadvantages qy for
bot h manuf acturing and handling of the adhesi ve.

formul ations presently available have a | ow pH value

whi ch can give rise to discoloration of 30, wood which contalns tanln

The present invention seeks to alleviate af' |east sone of the
"nvent i on concer no TSt BESPERE SASRPEABPUARRESC SRpBRORTAReaRE BOSRReroin
Conponent A cgphai 8% £hbaatelrdhkAtithed pP8bIEAR.WHI Ch includes a first
pol ymer containing units having hydroxyl groups and a second pol yrer
contai ning units having acetate
With this aim in mind, in one aspect the present
5 invention concerns a two part pack including components A
and B,.wherein '
Component A_contaihs Ai)a Sélution or dispersion which
includes a polymer containing units having hydroxyl
groups; and . .
10 Aii) a polymer containing units héving.carboxyi groups;
and
wherein Component B comprises
‘Bi)a crosslinker, preferably comprising a polyfunctional
aziridine, the crosslinker being capable of crosslinking.
15 with at least one carboxyl group and at least one hydroxyl

group.

In this aspect of the invention, suitably both
components A and B are in liquid form. In preferred

20 embodiments the pack includes a first openable compartmenf
containing both components Ai) and Aii) and a second

openable compartment coﬁtaining component Bi).

In another aspect the preéent,invention provides a

25 composition obtainable by crosslinking Ai) a polymer

| containing hydroxyl units and Aii) a polymer containing
units having carboxyl groups with Bi) a polyfpnctibnal
crosslinker which is capable of crosslinking with hydroxyl
groups and with carboxyl groups.

30

| In another aspect the present invention also relates

to use of a composition obtainable by crosslinking Ai)a



_10 groups; and Aii) a third polynmer containing unlts.ﬁﬁﬁ%mg boxyl
groups; and wherein Conponent B conprises Bi) a polyfun efhe
crossl i nker capabl e of crosslinking with at |east one ¢ Hﬁl WW nd at
least one 15 hydroxyl group. In this aspect of the |nv

‘both conponents A and B are in liquid form In preferred 20 enbodlnents t he
pack includes a first openable conpartnent3containing bot h conponents Ai)
and Aii) and. a second openabl e conpartnent containing conponent Bi). In

anot her aspechot Yel” £8RL: LIKEHARAVIT3e2020 ATETPAoLbgfaght 2i nabl @

by crosslinki onen ove W

defi ned abovecoﬁeaihmngnqhhcté hapeay baebakgaegkoupsenwmn a9 ael at es to
use of such a conposition _
polyfunctional crosslinker as a protective coating,.

especially for products derived from or containing
5 cel;ulose, including paper and wood pfoducts.
A yet further aspect of the present invention
concerns use of a éomposition obtainable by crosslinking
Ai) a-polymer containing hydroxyl units; and Aii)a polymer'
10 containing units having éarboxyl groups; with Bi) a
polyfunctional crosslinker as an adhesive, especially for
wood products and other products derived from or

containing cellulose. -

15 Other aspects of the present invention concern
methods of pfoviding protectivé coatings eépecially for
wood and paper products and methods for adhering surfaces
of wood and paper products to other substrates.

Preferably the methods of coating include applying the

20 present compositions in the form of a spray. . Suitably the

method of adhering substrates involves applying the

compositions to one substrate using brushes, rollers etc.

In some préferred embodiments Component Ai) is in the
25 form of an aqueous solution of polyvinyl alqohol. The
polyvinyl alcohol may_be selected f£rom both low and high
molecular weight polymers. Also, polyvinyl alcohols of:
various_degrees of hydrolysis may be employed. The
appropriate choice of polyvinyl alcohol will depend upon
30 the desired characteristics of the coﬁposition, for

example the desired viscosity.



3.as a protective coating, especially for products TEFTVEG fron1or
con;alnlng 5 cellul ose, including paper and wood pr ognissiset iﬁiﬂ

dner

aspect of the present invention concerns use of such S an
adhesi ve, especially for wood products and ot her produ om or
10 containing cellulose. 15 Ot her aspects of the present invention
concern nethods of providing protective cogtings especially for wood and
paper products and nethods for adhering surfaces of mood and paper products

20 prosent  conposi SPoRETe SRELEETREbErReeI At s Her R, A AR e
adher i-ng subsiiRleRdts AMYUPERTidiP ok @gphmgmgynwwydu(ymaﬂuae@ne substrate
usi ng brushes, rollers etc. In some preferred enbodi ments Conponent Ai)
i ncl udes polyv1ny1alcohol as a stabiliser. Preferably any such
polymers include units having acetate groups which are
5 popular fdr use in the wobdwdrking field, but many other
types of polymer are suitable. Preferred = polymers
6ontaining'units having aceéate groups include polyvinyl
acetate homopolymers or'copolymers, most preferably as a
| dispersion with polyvinyl alcohol. Other.example polymers
10 as component Ai) include ethylene vinyl acetate copolymers
and terpolymer dispersions. Preferably any component Ai)
is water miscible. It is alsoc preferred that the polymer
“has a viscosity of between about 20,000 and 80,000 mPas
when measured at 23°C. Preferably any such dispersion has
15 a solids - content of from abouf 35% to about 65%. Any such
polymers which include units having acetate groups may be
used alone or in combination. Polymefs containing
efhylene vinyl acetate units may be preferred in some

circumstances as they may produce films which are harder

20 than those obtainable with ethylene vinyl acetate.

Preferably the component Aii) comprises a polymer
derived from at least one ethylenically unsaturated
monomer. It is also preferred that Aii) comprises a

25 polymer derived from styrene units. Most preferably Aii)
domprises a carboxylated styrene butadiene rubber latex.
It is also preferred that any component Aii) be water
miscible. Preferably the component has a solids'contént
of from about 30% to about 70%.
30 _
In addition to Ai) and Aii), component A may

optionally additionally include filler materials. Any



25 an aqueous sol ution of polyvinyl alcohol. The polyvinyl

al cohol may be sel ected fromboth | ow and hi gh nol ecul ar wei ght pol yners.
Als'o, pol yvinyl al cohol s of various degrees of hydrolysis nmay be enpl oyed.
The appropriate choice of polyvinyl alcohol will depend upon 30 the
desired characteristics of the conposition, for exanple the desired

Vi scosity. 4 In other preferred enbodi ngnts conponent Ai) conprises an
aqueous di spersion of a polyner whi ch i ncludes pol yvinyl al cohol as a

ETABAEIE 0§ 2ech i i E gk R EELR Rt L,
types of pol ypg&s #t&nsei taﬁk&mpféefr‘ﬂiéﬂspﬁhdﬂ@dé €81¢ 21 81 Dcali kdoldNi Ng
acetate groups include polyvinyl acetate honopol yners or copolyners nost
preferably asom calcium carbonate. Preferably, one or more such
fillérs are provided in fine powder form or as a
5 suspension in water.

The amount of ény fillor employed may be varied in
éccordance with the desired end properties of the
composition. The fillers méy prevent excéssive

10 penetration of the composition into the substrafe. They
may also impart better water resistance and film hardness
to the final adhesive/coating. 'Suitably component A
~includes no more than about 70 weight % filler(s).
Preferably the component A includes up to about 50 weight

15 % filler; preferably from about 1% to about 50%, most
preferably between 30 and 45%. Component A may also
additionally includé agents to ease its storage and
handling, as are common in this field. Component A may
also include other agents for modifying the properties of

20 the crosslinked film product. Optional additional
égents/ingredients-include thickening agents (e.g. a
polyacrylic or cellulose thickener such as methyli
cellulose or hydroxyl ethyl cellulose, aromatic solvents,
and plasticisers (e.g. dibutyl phthalate or butyl benzyl

- 25 phthalate) to improve flexibility of the final polymer

film. '

Various weight ratios of components Ai) and Aii) may
be employed, depending upon the desired characteristics of
30 the composition. Preferably the fatio of Ai) to Aii)
ranges from about 1:10 to about 10:1. Most preferably,

component A includes approximately equal weight quantities



Pref erably any conponent Ai) is water miscible. It i
t he polyner has a viscosity of between about 20,000

di spersion with polyvinyl alcohol. Qher polyners usable Be Nr&RBgONeNt
Ai) include ethyl ene vinyl acetate copol yners and t8 @msi ons.

measured at [err].
of from about 35%to about 65%

d that
when

Preferably any such dispersion has 15 a solids content
Any such pol ymers which include units

havi ng acetate groups nay be used alone or in conbination. Polyners

cont ai ni ng et bl a9 wndyAidoet attE whiel FeTRXibe pmouAtr of Al )sde
ci rcunstances as they may produce filnms which are harder 20 than those
obt ai nabl e wi thcreapedndeyiond t@@@tdﬁ@elPr@héﬁagﬁﬁuﬂﬁé donpodesresse) in

conpri ses a pgzké ?8%%2 d&](‘?rat m§taet,3u &?%%’ gbgyl %g,l cal Ly unsaturated

nononer .

from Styrene Wipds Maﬂ PR hRPlotnAid ha?:%”p&'f‘%eal%%"eﬁo&f'

mer derived

FoRthoerrene

but adi ene rubber Iatex is al so preferred’that any. component Aii) be

wat er

m scisbl aii )Prief dnm:lxie,aslel@ ‘thaisp meantl tisadna as reddetiomt dmt the

bonding strength of the subsequent composition.

In the various aspects of the present invention the

polyfunctional crosslinker is one which is capable of

10 crosslinking with a hydroxyl group from component Ai) and

a carboxyl group from component Aii)

Preferably the crosslinker Bi comprises a

‘polyfunctional aziridine crosslinker. It is especially

15 preferred'that the aziridine crosslinker is trifunctional

and most preferably it has the following formula:

CH, - CH-Y
N_/
bll CH-Y
20 R - N
l ™~
N CH,

7\
CH; - CH-Y

wherein Y is a lower alkyl group of from 1 to about 4

25 carbon atoms. Preferably Y is a methyl group. R is

a

polymer chain. A particularly preferred polyfunctional

aziridine crosslinker in which Y is methyl is commercially

available. The crosslinker is designated CAS number
. 64265-57-2.
30

Whereas polyfunctional aziridine crosslinkers are



of from about 30%to about 70% 30 In addition to Ai) and Aii), conponent A
may optionally additionally include filler materials. Any 5 such filler
nat erials are desirable for inproving water resistance. Exanple fillers
include talc, silica, kaolin or calciumcarbonate. Preferably, one or nore
such fillers are provided in fine powder formor as a 5 suspension in

wat er. The anount of any filler enployed ngy be varied in accordance wth
the desired end properties of the conposition. The fillers may prevent
excessive 10 mRateigrlfdirdd, Id¥her0BIEd1idkdrY GHifth Ffesidatable By my
al so inpart better water resistance and filmhardness to the final

adhesi ve/ coat iampssSuinkibly widitp@ieteast one carboxyl group and at least

one hydroxyl group may be employed. Other example

crosslinkers include melamine resin.

.
Suitably the component B is added at a level of no
more than about 10 weight $ to component A, preferably at
the level of between about 1 to 5 weight % component A.

10 Most preferably the crosslinker is water miscible.
An aqueous dispersion of the crosslinker may be stabilised
with the aid of solvents such as methylglycol acetate and
glycol solvents, for example.

15 Such a trifunctional aziridine crosslinker may
crosslink components Ai) and Aii) and the wood substrate
as follows:

Reaction with carboxyl group in Aii)
20 CH, - CH - CH, '
N\ : : _
N . : -
' CH - CH; 0
/ - 1
R - N : +30H - C — A~~~
AN
CH.
- 25 : N\\
CH, --- 'CH - CH, l
H CH; 0
: \ I "
30 ~-N-C-C-0-C~ " \\N\—
|

!

i
% H HIEI-



I ncl udes no nore than about 70 weight %filler(s). Preferably the conponent
A includes up to about 50 weight 15 %filler, preferably fromabout 1%to
about 50% nost preferably between 30 and 45% Conponent A nmay al so _
additionally include agents to ease its storage and handling, as are conmon
in this field. Conponent A may al so include other agents for nodifying the
properties of 20 the crosslinked film prodyct. Optional additional

agent s/ingredients include thickening agent's (e. g a polyacrylic or

cel lul ose thickener such as neth cel | ul ose or eth cel l ul ose,
aromati ¢ ‘sol vents, RSﬁ&tﬁP&sFFGPSéVQrP§Y& QHPHBt§P ﬁﬁthépg gﬁ butyl benzyl
25 phthalate; Fg Eg@gove flexibility of the final polyner-film Various
wei ght ratios of conponents Ai) and Aii) may be enpl oyed, dependi ng upon
the desired characteristics of 30 the conposition. Preferably the ratio of
Ai) to Aii) ranges fromabout 1:10 to about 10:1. Most preferably,
conponent A |nclud§§zaepr%&|n3¢%iy equal wei ght - quantltles

5
CH-CH, + 30H
/ -
R - N
N\
CH,
N
10 CH, - CH -CH, ‘L
% H CH,
b
R-N--C~-C - 00—~~~
v
% H H H
15

Suitable aziridine crosslinkers are capable of reacting
with a carboxyl group at normal room temperature. As a
result the present compositions and packs are capable of
produding an adhesive effect, or of forming a protective

20 -éoating; at room temperature.

In preferred embodiments of the invention,
appropriate choice of components Ai), Aii) and B may
provide an adhesive or coating composition, for example,

25 which is employable at room temperature without the need
for additional catalysts as requiréd in prior

formulations.

The combination of components A and B in accordance
30 with the present invention gives rise to compositions
having improved adhesion and water resistance as compared"

to products currently available. The prime and preferred



6'of Ai) and Aii). If the relative anount of Ai) is increased beyond this
level, this results in a decrease in the water and heat resistance of the
subsequent conposition. On the other hand, if the |level of conponent 5 Aii)
is increased this results in.a reduction in the bonding strength of the
subsequent conposition. In the various aspects of the present invention the
pol yfunctional crosslinker is one which isqcapable of 10 crosslinking with
a hydroxyl group from conponent Ai) and a carboxyl group from conponent
Aii) The crosslinker Bi c rises_a polyfynctional azirjdine cross|inker.

't 1s especi afPHLLERETERG FPEG thRaPEPREnE, HAVBPRAOR: b8sF PRk HPOfGWOEkIng
trifunctional ; aadsepsbspr eber akhipik HB84q! BenkehhoWeBImbeIBH 8 CH2 - CHY

particle board by binding woodchips and wood coating to-

improve abrasion, chemical and water resistance. However
5 the present invention is also applicable to paper'

industries, particularly for coating paper to improve

water resistance and stiffﬁéss. This may be useful in the

production of paper cartons.

10 In this regard, another aspect of the present
invention relates to a particle board obtainable by
bonding woodchips with a compoéition comprising components

Ai), Aii) and Bi) as defined above.

15 “ Suitably, an aziridine crosslinker as component Bi)
has a pH of between about 10 and 11, espécially about
10.5. Typically component Ai) has a pH of about 4 to 5.
Preferably component Aii) is selected so as to have a pH
of between about 7.5 to 9.5. in this respect, a

20 composition comprising components Ai), Aii) and Bi) will
typically have a pH which is higher than the pH-3 valﬁe of
prior art compbsitions. Embodiments of the present
invention provide compositions having a pH of between
about 6.5 to 8.5, especially approximately 7/8. This has

25 advantages in reducing the possibility of causing

discoloration of wood containing tanin.

As discussed abové, suitably components Ai), Aii) and
-B are selected so as to be water miscible. Thus, the
30 present invention also has advantages in providing a ‘cost
effective water borne system, which may be free of |

undesirable solvents such as fdrmaldehyde and phenol. In
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N . CHY 20 wherein Y is a |lower alkyl group of from1l to about 4 25
carbon atons. Preferably Y is a nethyl group. R is a polyner chain. A
particularly preferred pol yfunctional aziridine crosslinker in which Y is
met hyl is commercially available. The crosslinker is designated CAS nunber
64265-57-2. 30 Whereas pol yfunctional aziridine crosslinkers are 7 nost
preferred, other crosslinkers which are cggable of crosslinking with at

| east. one carboxyl group and at |east one ﬁydroxyl group may be enpl oyed.

Qther exanpl e,67 0S3LLDKE" fnd GEESe ™ AALEL S8 Hds favantages over

" prior art compositions.

Embodiments of the present invention will now be
5 described further, by way of example, with reference to

the accompanying examples:

Example
10 A first example formulation was prepared as follows:
Component o Parts by
' weight
15 Ai) Homopolymer Polyvinyl Acetate
Dispersion (PVOH)
(Solid content approx. 60%) 30 p.b.w.
'Aii) Carboxylated Styrene Butadiene
20 Latex Dispersion
(S.C. approx 46-52%) _ 30 p.b.w.

Aiii)Filler - Paste form

(Calcium carbonate powder 60-70% in water) 40 p.b.w.
25 '

In can preservative 0.5 "

A pack contains two compartments, one accommodating Part A
30 and the other accohmodating Part B.

Part A is a blend of the above preferfed components Ai)

to Aiii). Part B (crosslinker) is preferably in an amount

‘of added 3 p.b.w to the compounded dispersion (Part A)

before use. In this example B is of Formula I whérein Y

35 is methyl.

The properties of the first example formulation wére.

determined and compafed with those of an existing adhesive



Sditably the conponent B is added at a | evel of no nore than about 10

wei ght % to conponent A, preferably at the |evel
% conponent A. 10

wei ght
m sci bl e.

exanple. 15

of between

Most preferably the crosslinker
An aqueous di spersion of the crosslinker nmay be stabilised with
the aid of solvents such as nethyl gl ycol
Such a trifunctiona

acetate and gl ycol
azi 11 di ne crosslinker

about 1 to 5
i's water

sol vents, for
may crosslink

conponents Ai) and Aii) and the wood substrate as follows: Reaction with

car boxyl

10

15

20

25

30.

35

40

err
shown below.

Crosslinker

Bonding
effect

Water

resistance

Solvent
resistancy

Abrasion
resistance

pH

Setting speed

Ageing time*

grouramﬁwujiis) hritdially BRAGNIL N t rHY HeBty red#AWS idkeN ) and

mpod substrate

Test Results
 Example 1 Commercially
' ‘available
adhesive
Polyfunctional aziridine Metal salt
catalyst

Chemical Bond

Physical bond

Reasonable Reasonable
Reasonable Poor
Reasonable Poor
Approx. 7-8 Approx. 3-
-low discoloration effect high
~ discoloration
effect
Fast - readily adjustable Moderate -

difficult to
adjust.

Fast - less than 3 hours

Slow - at

' least_ﬁ hours

*Ageing relates to the time for which the substrates are

left to stand at room temperature after pressing to enable

them to be suitable for proceésing such as by sawing or

| sanding.



5 15 Suitable aziridine crosslinkers are capable of reacting wth a
carboxyl group at normal roomtenperature. As a result the present

conposi tions and packs are capabl e of produci ng an adhesive effect, or of
form ng a protective 20 coating, at roomtenperature. In preferred

enbodi ments of the invention, appropriate choice of conponents A), Aii)
and B may provide an adhesive or coating genposition, for exanple, 25 which
i s enployable at roomtenperature wthout the need for additional catalysts

as required in Prigiyf ehuUbabbeRtsole RO ELaRoPh $ORBARARLE: AnoRdeB I N

accordance 30 with I nvention gives rrs 0 conpositions aV|ng
| mpr oved adheBeOOaﬁmddmﬁhﬁﬁeéeSthﬁﬁéedéﬁiﬁéﬂpéﬁedabplﬂé&dﬂehsaﬁdré@QtLy
avai l able. The prinme and preferred
' However, the above formulation stated has been dewveloped
to provide a desirable balance in the end properties such

5 as adhesion, cohesion and film hardness.

It will be appreciated‘that the Example 1 formulation
included equal amounts of components Ai) and Aii). The
following Examples 2 and 3 illustrate the effect of

10 varying the weight ratios of the two componenfs on the
final properties of the crosslinked product. The |
compooents Ai), Aii) and Bi) are the same as those

employed above; only the weight ratios have been varied.

15 Example 2
'Component ' Parts by weight
Ai) PVAc Homopolymer (PVOH) dispersion - 54
Aii) XSBR | | | 6
20 Aiii) Filler paste ' 40

B: as Example 1

Example 3

Ai) PVAc Homopolymer (PVOH)dispersion 6
25 Aii) XSBR : 54
' Aiii)Filler paste . ' 40

B: as Example 1
Packs were prepared containing a first vessel of
components Ai) to Aiii) and a second vessel containing

30 solely component B.

In comparison to the formulation of Example I, the



application for the present invention is the wood working industries, for
exanpl e wood bondi ng, formation of particle board by bindi ng woodchi ps and
wpod coating to inprove abrasion, chemical and water resistance. However 5
the present invention is also applicable to paper industries, particularly
for coating paper to inprove water resistance and stiffness. This may be
~useful .in the production of paper cartons. 310 In this regard, another
aspect of the present invention relates to a particle board obtai nabl e by

bondi ng MDOdCQxQ%B@%t91§ormHP8%§§'fgﬁﬁfﬂPéé&'Q9188£P098H&§n$1%Egéhgiha“d

Bi) as define an azirrdrne cross

component 'Bi ) afias18wat! QhtEe! &Sénhébﬁ%eéﬂseéﬂcél nsscs:lahlaoapamsaﬁ
Typi cal 'y conponent Ai) has a pH of about 4 to 5. Preferably conponent A||)

is sel ected stoashéoEkRampla pFEofmbbaméen,abbetproéucb of cExamplei § was
respect, A 20 o P o 1n vioBL 2y "dnd *TRA0WAS mote ALE:1807:PkL ¥bbly
5. to the wood substrate. It also gave rise to various
levels of bonding strengths depending upon the nature of
the wood substrate. It did; however, exhibit good water

and heat resistance.

10 The above examples illustrate the effects of varying
the levels of thé respective components in the present
packs and compositions. Various modificétions may be made

_to the above Examples.



typically have a pH which s higher than the pH 3 value of prior art
conposi tions. Enbngh skeptiss Rbn ki’ €sent i nvention provide conpositions

having a pH of bet to 8.5, especialttyapproxtratety—+# 8. This
has 25 advant ages Hﬂ H e possibility of causi di scol orati on of
wood containing ta .

/ n
sed above, suitab II mﬁﬂm ﬂm Aii)
and B are selected so-as to be water m scifal e. Thuse t

. . . . : L M S
i nvention al so has advantages in providing a cost effective watef borne

system mhichc¥§1mﬁe free of undesirable solvents such as fornal dehyde and
phenol . In this regard the present invention has advant ages over
prior art conpositions. Enbodi nents of the present invention wll now be 5
descri bed further, by way of exanple, with referencg Eo.
1. - A pack containing components A an » Wherein:
component A contains Ai) a solution or dispersion
5 comprising a polymer containing units having hydroxyl
groups, and
Aii) a polymer containing units having carboxyl
groups:
component B comprises Bi) a polyfuncfional
10 crosslinker cépable of crosslinking with at least one

carboxyl group and at least one hydrbxyi group.

2. A pack according to claim 1 wherein Ai) is a solution
.of polyvinyl alcohol.

15
3. A pack acéording to claim 1 wherein Ai) is a.

dispersion which contains polyvinyl alcohol.

4. A pack according to claim 3 wherein Ai) is a
_20 dispersion'which includes a polyvinylacetate homopolymer

or copolymer.

5. A pack according to claim 3 or_cléim 4 wherein Ai)

includes an ethylenevinylacetate copolymer or terpolymer.
25 |

6. A pack according to any preceding claim wherein Aii)

comprises a polymer derived from at least one

ethylenically unsaturated monomer.

30 7. A pack according to claim 6 wherein Aii) comprises a
polymer derived from an optionally substituted styrene

monomer.



the acconpanyi ng exaﬁmﬁ . H@(@nﬂ{ lace% A first exanple fornulation
was prepared as follo Parts
by 15 Ai) Honopolyn?ﬂlhﬁ" etate Di spersion (PW d content
appr ox. 60% : W A Car |mmﬁi%““ m But ad| ene
20 Latex Dispersion (S. C approx 46- 52% ““‘

p.b.w. Aiii)Filler - Paste form (Cal ci um cgf bonat e pdmdér o- 70@6|n mater)
40 p.b.w. 25 In can preservative 0.5 A pack

contains two gonpaht g chggdgﬁgblengigé P@Etcfa§$ 9ngh59§19thiﬁgents

accommmodat i ng Part "B. e above preferre

Ai) to Alii).cBaptiBekCaogalkbbkelLated Bli:?i'éhébb)dthﬂiéﬁeaﬂ‘ubbbroﬁa&éﬁted 3
p.b.w to the conmpounded di spersion (Part A)

9. A pack according to any preceding claim wherein
5 component A contains Ai) and Aii) in a weight ratio of

between 1:10 and 10:1.

10. A pack according to claim 9 wherein component A
contains Ai) and Aii) in a weight ratio of between 1:5 and

10 5:1.

11. A pack according to claim 10 wherein component A

. contains Ai) and Aii) in a weight'ratio of approximately

1:1.
15
12. A pack according to any preceding claim wherein
component A additionally contains Aiii) one or more
fillers, and/or
Aiv) one or more preservatives.
- 20

13. A pack according to any preceding claim wherein
component B comprises Bi) a polyfunctional aziridine

crosslinker.

25 14. A pack according to claim 13 wherein component B

comprises Bi) a trifunctional aziridine crosslinker of

‘formula I
CH, - CH-Y
N N CH-Y
l // :
30 1 R - N
|
N '\\ CH.

7\
CH, - CH-Y



‘before use. In this'ﬁ appl .S p O gfrnula | wherein Y 35 is methyl. The
. . €pla
properties of the fi ation mere_deLeFﬁ%ﬂed~aﬁﬁ’66ﬁpared

wikt h those of an exi sti“ : Iﬁ%i which is comerci all ble. The
test results are sho i mm‘“ \ﬁd lts
Exanmple 1 Commerci al ly avail abl e au I nker

Pol yfunctional aziridine Metal saltl16atal yst™ Boﬁdlng Chem ca
Bond - Physi cal bond 15 effect Water Reasonabl e

Reasonabl € yherein R is a polymer chain and Y is a lower alkyl group

of from 1 to 4 carbon atoms.

15. A pack according to claim 14 wherein Bi) is a

5 +trifunctional aziridine crosslinker in which Y is methyl.

16. A pack according to any preceding claim wherein Bi)

is water miscible.

10 17. A pack according to any preceding claim wherein Ai)

and Aii). are water miscible.

18. A pack according to any preceding claim wherein
components A and B are provided in a weight ratio of from

15 100 to 10 to 100 to O.1.

19. A pack according to claim 18 wherein components A and
B are provided in a weight ratio of from 100 to 5 and 100
to O0.1.

20
20. A pack substantially as hereinbefore described with

reference to the accompanying Examples.

21. A composition obtainable by crosslinking components
25 Ai) and Aii) as defined-in any one of claims 1 to 11 with

a component Bi) as defined in any one of claims 13 to 16.
22, Use of a composition according to claim 21 as a
protective coating for substrates derived from or

30 containing cellulose.

23. Use of a compositioh according to claim 22 as an



-

resi stance 20 .Solvent Reasonabl e Poor
resi stancy Abr asi OfThis Sheet HaRB&A ] ,
Approx. 3- -low

o (1]
di scol oration effect col oration eff peed Fast
- readily adjustable er e - difficult tﬁ' mmnmnﬂw. ng tinme*
Fast - less than 3 hours : Slow - afl7l east 6"holurs" *Ageifng*relates to
the tinme for which the substrates are left to stand at roomtenperature
after pressiadhesiwvmaibe dibstratés deritved afitem for gomtabsimg such as by

saw ng or

stance

cellulose.

24. A method of adhering a first cellulosic substrate to
5 a second substrate which method comprises combining
components A and B as defined in any one of claims 1 to 17
to provide an adhesive combination, applying the
combination to the first substrate, and bringing the first
and second substrates together in the region of applied

10 adhesive combination.

25. A method of protecting a cellulosic substrate, which
method comprises combining components A and B as defined
in any one of claims 1 to 17 and applying the combination

15 to the substrate to provide a protective coating.

26. A particleboard obtainable by adhering woodchips
together with a composition comprising a mixture of
components A and B as defined in any one of claims 1 to

20 17.

27. A wood product obtainable by adhering wood substrates
together with a composition comprising a mixture of
components A and B as defined in any one of claims 1 to

25 17.



. sandi ng. 12 Al the proportions in this Exanple | fornulation can be
varied subject to the desired end application and cost. However, the above
f.ormul ati on stated has been devel oped to provide a desirable balance in the
end properties such 5 as adhesion, cohesion and film hardness. It will be
appreci ated that the Exanple 1 fornulation included equal anmounts of
conponents Ai) and Aii). The followng Exg8mples 2 and 3 illustrate the
effect of 10 varying the weight ratios of the two conponents on the final

properties of the crosslinked productemgggugggponents Al), Aii) and Bi) are
t he -same as those enpl oyed above; only the weight ratios have been vari ed.

15 Exanpl e 2 Conponent COMPOSITION Parts by wei ght
A pack contains components A and B wherein
component A contains Ai) a solﬁtion or dispersion
5 comprising a polymer containing units having hydroxyl
groﬁps and
Aii) a polymer containing units having carboxyl
groups; |
| component B comprises Bi) a polyfunctional
10 crosslinker capable of crosslinking with at least one
carboxyl group and at least one hydroxyl group. The
components A and B may provide an adhesive, especially for
wood substrates. The components A and B may also be used
'to form protective coatings on wood substrates. Example
15. components Ai) include solutions of polyvinyl alcoholé or
dispersions of other pblymers such as polyvinylacetate/
ethylenevinylacetate in polyvinylalcohol. Suitable
components Aii) include carboxylated styrene butadiene
rubber latex. The component A may also include filler
20 materials,'for example to improve water resistance. The
crosslinker may be a polyfunctional aziridine such as one

of the formula

CH, - CH-Y
N /
25 N CH-Y

30. wherein R is a polymer chain and Y is a lower alkyl group

of from 1 to 4 carbon atoms.



Ai) PVAc Honopol ynmer (PVOH) di spersion S?ﬁ%“ N
6.20 Aiii) Filler paste MDescrlpaon : : H* ,wgw o
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40 B: as Exanpl e fhckséws 6 g §§fred cont ai Eh@bﬁﬁﬁtrsf?ﬁb§seiﬁbP """
conponents Ai) to Al Q ‘an G d vesse] cortalnlng 30 sol el y_conponent
B. In conparison to the fornulation of Exanple A’IE OF m{:mfﬁa 20291..
formulation exhi bigd i Mﬂ%étéeeaeéht 1SUET IR ET 1 8 e
resi stance. Also, I n conparison

some of the aforementioned problems.

With this aim in mind, in one aspect.the present
5 invention concerns a two part pack including components A
and B, wherein
Component A contains Ai)a selution or dispersion which

includes a first polymer containing units having hydroxyl
groups and a second polymer containing units having acetate
groups; and

10 Aii) a third polymer containing units having cafboxyl groups;
and
wherein Component B comprises _
Bi) a polyfunctional aziridine crosslinker capable of
crosslinking with at least one carboxyl group and at least one
15 hydroxyl group.

In this aepect of the invention, suitably both
components A and B are in liquid form. In preferred
20 embodinments the pack includes a first openable compartment
containing both components Ai) and Aii) and a second

openable compartment containing component Bi).

. In another aspect the present invention provides a

25 composition obtainable by crosslinking a component A as
" defined above with a component B as defined abpve,'_'

307
In another aspect the present inventlon also relates

' to use of such a compos1tlon



to the Example 1 formulation, the product of Exanple 3 was very low in
viscosity and thus was nore difficult to apply 5. to the wood substrate. It
al’'so gave rise to various |levels of bonding strengths dependi ng upon the
nature of the wood substrate. It did, however, exhiTbis Beaemae@neﬁh%hmat
resi stance. 10 Jhe above exanples illustrate the effects of varying

the levels of the respective conponents |n t he preiﬁﬂ‘ b@£

conpositions. Various nodifications may be® made to aa)g E@?pl es. -
14 - CLAIMS: 1. A pack contai ning conponents A and B, wherein:

conponent A contains Ai) a solution or dispersion conprising a flrst

pol ymer containing units having hydroxyl groups, and a second pol yner
containing units

as a protective coating, .
especially for products derived from or containing

5 cellulose, including paper and wood products.

A yet further aspect of the present invention

concerns use of such a composition as an adhesive, especially
for wood products and other products derived from or

10 containing cellulose.

15 Other aspects of the present invention concern
methods of providing protective coatings especially for
wood and.paper products and methods for adhering surfaces
of wood and paper products to other substrates.

Preferably the methods of coating include applying the

20 present compositions in the form of a spray. Suitably the

method of adhering substrates involves applying the

compositions to one substrate using brushes, rollers etc.

" In some preferred embodiments Component Ai) includes

25 an aqueous solution of polyvinyl alcohol The

polyvinyl alcohol may be selected from both low and h1 h'
molecular weight polymers. Also, polyv1nyl alcoholsuof
various degrees of hydroly51s may be employed. -The '
appropriate ch01ce of polyv1nyl alcohol will: depend upon
.30 the desired characterlstlcs of the.compos1tlon for :

example the desired viscosity.



havi ng _ ‘acetate groups; and Aii) a third polymer derived from an optlonally
10 “substituted styrene nononer, said third poly. r. nt ai It

havi ng carboxyl groups; and conponent B conpri ses B E‘?ﬁ ﬂﬁ‘fﬂq\“’dﬂ h“t
aziridine crosslinker capable of crosslinking with at Ieast one car boxyl

group and at |east ong hydroxyl group. 15 2. A pagg cco cp BRI m1
wherei n conponent (A) further includes a filler. Hﬁ- !E agcordlng to

claim2 wherein conmponent (A) 20 cont&ns 1- 50@6by melght of filler. 4.
A pack according to claim2 or claim3 wherein said filler is selected from

cal ci um car bonat e In githensinnaferned |ehqdiments; componant Adck ST ARG TD° any
Romopol yrer . 5 SUURd AARer i G & B e SR e n cai o
polyvinylalcohol as a stabiliser. Preferably any such
polymers include units having acetate groups which are
5 popular for use in the woodworking field, but many other
types of polymer are suitable. Preferred polymers
containing units having acetate groups include polyvinyl
acetate homopolymers or copolymers, most preferably as a
dispersion with polyvinyl alcohol. Other'polymers usable
10 in component Ai) include ethylene vinyl acetate copolymers
and terpolymer dispersions. Preferably any component Ai)
is water miscible. It is also preferred that the polymer
has a viscosity of between about 20,000 and 80,000 mPas
| when measured at 23°C. _Preferably any such dispersion has
15 a solids content of from about 35% to about 65%. Any such
polymers which include units having acetate groups may be
used alone or in combination. Polymers containing
ethylene vinyl acetate units may be preferred in some

circumstances as they may produce films which are harder

20 than those obtainable with ethylene vinyl acetate.

Preferably the component Aii) comprises a polymer
derived from at least one ethylenically unsaturated

monomer. It is also preferred that Aii) comprises a

25 polymer derived from styrene units. Most preferably Ail)

comprises a carboxylated styrene butadiene rubber latex
It is also preferred that any component Aii) be water
miscible. Preferably the component has a SOlldS c_
of from about 30% to about 70%.¥; S

30 T
"In addition to Ai) and Aii), component A may
optionally additionally 1nclude filler materials. Any



30 "sol ution of a first polynmer is a solution of ponV|nyI al cohol . 7.
A pack according to any of claims 1-5 wherein (Ai) i%- f# k%%?ﬂ*“
contains polyvinyl alcohol. 35 8. .A pack according to alm ereln,

(Al) is a

- 15 - dispersion which includes a polyvinyl acetate

honmopol ymer or copol yner. 9. A pack according to clDaiem ﬁim e‘g? (A) is
I 0.

ab di spersi on which includes ponV|nﬁI acetate hono
according to any one of clains 7-9 wherei

acet at e copol yner, or terpolyner.

cl ai m wher ei R Al)

10

15

20

25

: azirldlne crossllnker 1n Whlch Y is methyl 1s commercially

;64265 57 z
30

A pack
(AI) includes an ethyl ene vinyl
10 11. A pack accordin fg to a,ng/ pr ecedi ng
and Aii)y. If the relative amount of Ai) i

increased beyond this level, this results in a decrease in

the water and heat resistance of the subsequent

composition. On the other hand, if the level of component
Aii) is increased this results in a reduction in the

bonding strength of the subsequent composition.

In the various aspects of the present invention the
polyfunctional crosslinker is one which is capable of
crosslinking with a hydroxyl group from component Ai) and

a carboxyl group from component Aii)

The crosslinker Bi comprises a
polyfunctional aziridine crosslinker. It is especially
preferred that the aziridine crosslinker is trifunctional

and most preferably it has the following formula:

CH, - CH-Y
N

T CH-Y
R - N’/
| AN
N CH,
\

CH, - CH-Y

wherein Y is a lower alkyl group of from 1 to ‘about 4

carbon atoms. Preferably Y is a methyl group. R is a

polymer chaln. A partlcularly preferred polyfunctlonal

avallable. The crosslinker is de81gnated CAS number -

Whereas polyfunctional aziridine crosslinkers are



(Aii).éonpfises a carboxyl ated styrene butadi ene rubber |atex. 15 12.

A pack according to any precedi ng clai m wherei n conpofgatis Ahé& peviabdhent heet
and: (Aii) in a weight ratio of between 1:10 and 10: 1. ﬁ%. A pé@i accordi ng

to claim 12 wherermconporert—A-20 . contains (Al) and (Ali) in a weight

ratio of between 1:5 and 5:1. 14. A pack accordi ng t oDat®&i m ]ﬂaﬂmejgg‘,

conponent A contai !“Nm ' in a weight ratio of 25
approximately 1:1. m l Lﬂ"mu ’di ng to any precedi ng cl ai mwherein
conmponent A additionalfy cort ains*one or-nb#e-preservatives. 16. A pack

according to any precedi ng clai mwherein conponent B conprises (Bi) a
trifunctional aziridine crosslinker of formula I [err]

CLAIMS:
1. A pack containing components A and B, wherein:
5 component A contains Ai) a solution or dispersion

comprising a first polymer containing units having
hydroxyl groups, and a second polymer containing units
having acetate groups; and
Aii) a third polymer derived from an optionally
10 substituted styrene monomer, said third polymer
containing units having carboxyl groups; and
component B comprises Bi) a polyfunctional aziridine
crosslinker capable of crosslinking with at least one
carboxyl group and at least one hydroxyl group.
15 .
2. A pack according to claim 1 wherein component (A)
further includes a filler.

3. A pack according to claim 2 wherein component (A)
20 contains 1-50% by weight of filler.

4. A pack according to claim 2 or claim 3 wherein said
filler is selected from calcium carbonate, talc, silica
and kaolin. '

25 _
5. A pack according to any preceding claim wherein (Ai)
includes a solution or dispersion of a homopolymer.

6. A pack according to any preceding claim wherein said

30 solution of a first polymer is a solution of pplyvihYl'
' alcohol. A . ' '

7. A pack acébr&iﬁgrfduéh§:6f c1éi@éf1;5'wheréinuYAi)
.~ is a dispersion which contains polyvinyl alcohol.™ ir.:
8. A pack according to claim 7 wherein. (ai) is a




wherein Ris a polyner chain and Y is a |lower alkyl QJ fram1l to 4
carbon atons. 17. A pack mmm 16 V\here?Wfssmﬁéﬁhbbembﬁt sﬁoet
pack according to any preggm‘ m‘lmmm in (Bi) is water mscible. 19.
pack according to any pre Irg el atmihérein (A) 10Date: a(i\clhw we

wat er m scible. 20. A pack according to any preceding clai

conponents A and B are provided in a weight ratio of from 100:10 to

100: 0.1. 15 21. A pack according to claim 20 wherein conponents A and B
are provided in a weight ratio of from 100*% and 100:0.1.. 20 22. A

Component A astHBPERBIOT SR otRe ndde cR ROl Thh abeFate BrpbREtYmeR )

as defined i n anycopolymer.

9. A pack according to claim 8 wherein (Ai) is a
53 dispersion which includes polyvinyl acetate homopolymer.

10. A pack according to any one of claims 7-9 wherein
(Ai) includes an ethylene vinyl acetate copolymer or
terpolymer.

10
11. A pack according to any preceding claim wherein
(Aii) comprises a carboxylated styrene butadiene rubber
latex.

15 12. A pack according to any preceding claim wherein
component A contains (Ai) and (Aii) in a weight ratio of
between 1:10 and 10:1.

13. A pack according to claim 12 wherein component A
20 contains (Ai) and (Aii) in a weight ratio of between 1:5
and 5:1.

14. A pack according to claim 10 wherein component A
contains (Ai) and (Aii) in a weight ratio of
25 approximately 1:1.

15. A pack according to any preceding claim wherein
component A additionally contains one or more
preservatives. '
30 : o

16. A pack according to any precedlng clalm whereln
component B comprlses (Bi) a tr1funct10na1 az1r1d1ne
crossllnker of formula I '. ' ' -

- a ':cn —-CH-Y




one of clains 16 to 18. 25 23. Use of a conposition according to claim .

22 as a protective coating—for—stubstrates derived fromor containing

ceflul ose. 24. Use of a conposition according tg.¢laim?22 as an ) o
adhesi ve for substrat es| “wuﬂm&[wcont ai ni ﬁaﬂ%ﬁﬁﬁﬂg@%‘} ezgglldl g}fq’ret hod -
of adhering a first £eIIL NI BREBENF Ar® to a second substrate which nethod
conpri ses conbi ni ng 35 conpoehents—A and B as gig§:i ned i n anégone of

claims 1 to 19 to provide an adhesive conbination,'applbﬁhﬂCTH 7 - 17 -
conbination to the first substrate, and bt¢nging the first and second -

substrates together ipn the region of | i ed ,adhesi ve_conbination. 5
26. A nethong?r%+Bt£cf?n3 Bgi¥WFEISgggnsﬁﬁgtFaﬁﬁ,amﬂPyﬁr a%iy? group

of from 1 to 4 carbon atoms.
17. A pack according to claim 16 wherein Y is methyl.

18. A pack according to any preceding claim wherein (Bi)
is water wmiscible.

19. A pack according to any preceding claim wherein (Ai)
10 and Aii) are water miscible.

20. A pack according to any preceding claim wherein
components A and B are provided in a weight ratio of from
100:10 to 100:0.1.

15
21. A pack according to claim 20 wherein components A
and B are provided in a weight ratio of from 100:5 and
100:0.1.

20 22. A composition obtainable by crosslinking components
(A1) and (Aii) of component A as defined in any one of
claims 1 to 14 with a component (Bi) as defined in any
one of claims 16 to 18.

25 23. Use of a composition according to claim 22 as a
protective coating for substrates derived from or
containing cellulose.

24. Use of a composition according to claim 22 as an
- 30 adhesive for substrates derived from or containing

cellulose. i

25. A method of adhering a_first'celluldsic sﬁbst?été €
a second substrate which method comprises combihing;i"  
35 componentszfapdﬂs;as;défined'in“any one of'claims@;;;o o
19 to provide an adhesive combination, applying the




-nethod conprlses conbi ni ng conponents A and B as defined in any one of

clains’1 to 19 and applylng t the substrate to provide a
protective coating. 10 Qﬂuﬂn}%ﬁmd obt & gqgltﬁebypladﬁmemrﬁ}"et
woodchi ps together with a conp93| ng a nlxture of conponents A
and B as defined in any one of claims 1 to 21. 15 A wood product
obt ai nabl e by adheri ng wood substrates together wt Iﬂa&gc Bé)?
conprising a mxture of components A and B 35 d defined in any one of clains

1 to 21.
combination to the first substrate, and bringing the
first and second substrates together in the region of
applied adhesive combination.

5 26. A method of protecting a cellulosic substrate, which
method comprises combining components A and B as defined
in any one of claims 1 to 19 and applying the combination
to the substrate to provide a protective coating.

10 27. A particle board obtainable by adhering woodchips .
together with a composition comprising a mixture of
components A and B as defined in any one of claims 1 to
21.

i5 28. A wood product obtainable by adhering wood
substrates together with a composition comprising a
mixture of components A and B as defined in any one of
claims 1 to 21.




