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- Anti-bacterial additive The invention relates to an

anti bacterial additive for nelanine resins in

acor d@nce owstriecl aim 1, to an 5 ant| bacReRRR2004/013219

mel am ne resin in accordance wth claim 16, to a

proceas for produci ng such a melamine resinin
accordance w t.h._cl to an anti bacteri al
| akiYrdt ©3SESEEESr § vz'\néth claim2l, to a process for

producing an anti bact er| al lamnate in accordance wth
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artlc es exposed to severe stresses and especially for
surfraceq yidy Fa@imcgtvent i onal appl i cations of
nmel am ne reS| ns are in the form for exanple, of

Melamine resins find diverse industrial application for
example for the coating of surfaces or else for the
15 production of decorative laminates. Among the melamine

resins the greatest industrial gignificance is

possessed by melamine-formaldehyde resins and
melamine/urea-formaldehyde resins. Their excellent
properties such as scratch resistance, flame

20 retardation, chemical and mechanical stability, and
" their hardness make them extremely suitable for
articles exposed to severe stressesg and especially foxr
surfaces in everyday use. Conventional applications of
melamine resins are in the form, for example, of

25 melamine resin laminates for floors or for kitchen

surfaces.

In view of increasing worldwide need for such laminates
and their use not least in areas where hygiene-critical
30 conditions prevail, there is a demand for surfaces
having antibacterial properties. By antibacterial is
meant that the total germ count on the surface in
question over a certain period of time is constant or
even decreasing. Especially in densely populated
35 regions with less than ideal epidemiological boundary
conditions, in the domestic sector and in the public
sector, antibacterial surfaces create the basis for a
rise in quality of life and in the health of the



25 mel am ne resin lam nates for floors or for kitchgnJanuary 2007
surfaces. In view of increasing worldw de need for

such lamnates and their use not least in areas where
hygvenzoes/048a16 30 conditions prevail, PeeyErRs0da/013219
demand for surfaces having antibacterial properties.

By anti bacterial is neant thd?® the total germ count
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sector and in the public sector, antibacteria

surfaces create the basis for a rise in quality of

life and in the health of the 22 January 2007 WD

2005/ 048716 PCT/ EP2004/ 013219 - |a popul ation.
Furthernmore, in the area of hospitals and biol abs,

for exanple, antibacterial surfaces afford additiona
security agai nst contam nation. 22 January 2007 WO

2005/ 048716 PCT/ EP2004/ 013219 2 JP 61258079 A

di scl oses anti bacterial polyester fibers which

conpri se an anti bacterial active substance plus

mel am ne conponents or acrylic conponents containing



al kyl ene glycol, and which exhibit a long-lasting 22 january 2007
anti bacterial activity. Knowmn fromthe literature,
additionally, are additives which nmake nel anm ne

reswosze0s fbagTe6i al . 10 JP 08073702 A relpetrggp2b02/013219
exanple, to antibacterial nelamne resins which
conprlse a mixture- of alunifufm ~oxi des, nagnesium

[ des and al so, -el.e silver
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sant i bt dd &1 SOPONspis, the greater the nunber of
i ndi vi dual conponents added to a nel am ne 20 resin,

the nore difficult it is to carry out optinmum
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15 antibacterial properties for up to 48 hours. The
disadvantage of this additive is 1its sghort-lasting
antibacterial ©property and the large number of
individual antibacterial components; the greater the
number of individual components added to a melamine

20 resin, the more difficult it is to carry cut optimum
guantitative tailoring of all constituents of the resin
liguor to one another.

JP 07329265 A likewise degscribes an antibacterial

25 melamine resin, in the form of a decorative panel., An
overlay paper 1is impregnated with an antibacterial
melamine resin and then pressed with one or more core
papers, Iimpregnated with phenolic resin, to form a
laminate. The melamine resin acquires its antibacterial

30 properties through one of the components gilver,
benzalkonium, cetylpyridinium or isopropylmethylphenol.
In order to make the antibacterial component compatible
with the melamine resin it has to be applied in a
separate processing step to a laminar phosphate support

35 material. Only in this form can it be added to the
melamine resin.

WO 03/009827 A1l relates to melamine resins which



In order to make the antibacterial conponent 22 January 2007
conpatible wth the nelamne resin it has to be

applied in a separate processing step to a | am nar
phogphat es sowgpré 35 material. Only in thb&Tgﬁwb@a?onzla

it be added to the nelam ne resin. WO 03/009827 Al

relates to mel am ne resins whi%sh 22 January 2007 WD

2005/ 048716 PCT/ EP2004/013219 - 2a -contain o i
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the resin surface, so that the antibacterial activity
decreases wth tinme. 5 Exanples of further

anti bacterial conponents described include zinc or
sodi um pyrithions, azoles, hydrochloride,

carbanilide, and also silver, copper and zinc in
zeolite or anorphous gl ass powder. Since sone of

t hese conponents can react wth the nel am ne resin,



10 they nust be encapsulated in a support material o5 5
which is conpatible with the nelam ne resin before January 2007
they are added to the nelamine resin, and this

entwo| s005/048iiiéi onal and high level of ewRoR$S0bd/013219
terms of |abor. 15 US 6248342 B| descri bes

anti bacterial lanmnates in whése
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hasrdean mmnf@@eat ego AshattivReanthbabhetédlial activity
suq§é@? L. DL qp§qgsn|s given to using zeolites which

20 contain ne i ons such as, for exanple, Ag, Cu,
Zn, Hg, Sn, Pb, Bi, Cd, C or mixtures thereof. As a
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obj ftdehiteh Q:'lﬁg%laﬁrﬁ%reef Qk8inasSahlat tQls entails an
deve anf i bacteri additive for nelanine_ 35
resa}ciifg'pttlﬁgl a}'d@é'é ‘iheel'\?é'etlhé’fa%‘?@ﬁ itgnhégrms of labor.
di sadvant ages. Besides an effective and | ong-Ilasting
15 US 6248342 Bl describes . antibacterial laminates in
whose melamine-resin-impregnated surface an inorganic
active antibacterial substance containing a metal ion
has been  incorporated. As active antibacterial
substance preference is given to using zeolites which
20 contain metal ions such as, for example, Ag, Cu, Zn,
Hg, Sn, Pb, Bi, Cd, Cr or mixtures thereof. As a result
of ion exchange processes, the metal ions pass to the
laminate surface and so make the antibacterial activity
possible. Disadvantages in this case are that the metal
25 ions may be converted, during the ionic exchange
process, into their oxides, hydroxides or other salts,
a form in which they deposiﬁ on the laminate surface
and hence attenuate the antibacterial activity there. A
further disadvantage from a health standpoint is the
30 use of heavy metals associated with employment of these
zeolites.

The object which emerged, therefore, was that of
developing an antibacterial additive for melamine
35 resins  that does not have the  abovementioned
disadvantages. Besides an effective and long-lasting
antibacterial activity, an additive of this kind is
subject to further requirements. It ought as far as
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it ought not to inpact adversely on the

characteristic physical propef&ies and processing
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chloride or bromde. 15 An advéntage of the
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with Ry, Ra, Ry = C-Cg alkyl, Ry = C1-Cgqg alkyl or
benzyl, it being possible for R,, Rz, Ry and R, to be
identical or different, and X = chloride or bromide.

15 An advantage of the antibacterial additive of the
‘ invention is that through the use of borate salts it is
possible to minimize the number and the amount of the
active compounds contained within the additive. In this
way  the quantitative tailoring to the other
20 constituents of the melamine resin liguor is not a
problem.

4 further advantage of an antibacterial additive with
at least one borate salt and at least one quaternmary
25 ammonium compound 1s the synergistic activity of the
active antibacterial compounds. This means that, in
order to achieve a defined antibacterial activity, a
lower overall amount is  necessary when using a mixture
than when using the individual components. Furthermore,
30 the active compounds of the additive that are employed
are unobjectionable from a health standpeint.

Over and above these advantages, the active compounds
are compatible with the melamine resin without further,
35 additional operations such as, for example,




over and above these advantages, the active Co"pounﬂfdanuaryzoo'r
are conpatible with the nelam ne resin wthout

further, 35 additional operations such as, for

PCT/ EP2004/ 013219 - 4a encapsulation in or

application to a support materddl~ |In the course of

the operatjon, of producing _the |amnate, the active
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Thelnitkeli the enepfarime imesint iaomd i s used in particul ar
for 5 nmelam ne-fornmal dehyde resins or ureal/nelam ne-
for mal dehyde resins. Further advantageous exanpl es of
nmel am ne resins which can be used are those which
formas a result of 10 condensati on of nmelam ne or of
m xtures of urea with nelamne with al dehydes of chain
l engths C1-Clo. Mxtures of al dehydes of these chain
| engths as well, such as fornmal dehyde, acetal dehyde,
tri met hyl ol acet al dehyde, acrol ein, benzal dehyde,
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t er epht hal al dehyde, i sobutyral dehyde, acetone or

ket ones, such as nethyl ethyl ketone and di et hyl
kehﬁpqﬂdgy@4%@qmple are al so possible. 20 ggpé@@/6{3219
mel am ne resins are also those which are etheri

by reaction with Cl-C4 al cohols and subsequently, if
desired, transetherified with C4-Cl3 alcohols.
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ex@ﬁﬂi’is@_sﬂén\ﬂoa@ﬁh%@@%ilﬁl\}ﬁ%é’ eétt;yurt her possibility

are those nel am ne resins ' ﬁ - foll ow ng
etherification, are subjected, for exanple, to
partiealaddianset el in‘lia:a:hi-\mnwdzh i alse@dnidd grattdicular for
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nmelam né réesins of ind is th
caﬁqmmq&dﬁh¥§§e¢e§}nﬁhernDpIastlc processi ng met hods
such as extrusion or injection nolding, for exanple.
In_this way, with the 22 January 2007 _WD 2005/ 048716
PCFMEBPOTA ASEIRIeans  SFATIBERS cpf aMeAaM. ARy & epfneheihich

i Neent | BB, Lbelis PHESithdse t UG D! dsNgs MewddD: of
antlb%FterlaI pro erthﬁ@FP The ng anln% resins.ma
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élsfaltllpélrs Po/F ©Of mixtures of u¥‘ea with

melam::.ne with aldehydes of <chain 1lengths (C;-Cip.
Mixtures of aldehydes of these chain lengths as well,
such as formaidehyde, acetaldehyde,
trimethylolacetaldehyde, acrolein, benzaldehyde,
furfural, glyoxal, glutaraldehyde, phthalaldehyde,
terephthalaldehyde, isobutyraldehyde, acetone or
ketones, such a8 methyl ethyl ketone and diethyl
ketone, for example, are also possible.

Examples of melamine resins are also those which are
etherified by reaction with C.-C, alcohols and
subsequently, if desired, transetherified with C4-Cis
alcohols. Melamine resins of this kind are described
for example in WO 03/046053 Al.

A further possibility are those melamine resins which,
following etherification, are subjected, for example,
to partial transetherification with diols and/or to
partial reaction with bisepoxides.

The advantage of modified melamine resins of this kind
is that they <can be processed by thermoplastic
processing methods such as extrusion or injection

molding, for example. In this way, with the




such as, for exanple, elasticizers and also curing §2January2007
agents, wetting agents, release agents or other

custonmary additions. 22 January 2007 WD 2005/048716
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acid H3BO3, of netaboric acid HBO2 or of polyboric

aci ds Hn-2Bn02n-1 are descri-b®® - in the absence of a
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f orTHATEAN FiiFionsy H20 and/or Ma Na Bb O~ * d H20
where 15 a, a° =1 or 2 b =1to8 ¢c=1to 13 d =
O0tol1l0 M N=NH4, Na, K Li, Ca, MJ, Zn, and where
20M N, a and a' may be identical or different.




Exanpl es of possible borates in the additive of the22January2007

i nventi on are Na2B40O7 * dH20O where d =.0, 5 or 10;
NaBO2 *dH20O where d = 2 or 4; NaB5C8*5H20;

Na2@e Q1G0S2887185 Ca2B6OL1* 5H20, NaCaBs ORtat2S2002/813219
d =5 or 8 LiB®R*8 H20; LiB508B*5H20; Li2B407*3H20"

KZB407*4H20 KBSCB*4H20 NI-I218608*4H20 (NH4)
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%1 n e anount "o am ne resi
10 the invention are those which can be described by the

following formulae:
Ma By O¢ * d HO and/or
Ma Na By, O¢ * d HyO0, where

a, a' =1 or 2

b=1+to 8

¢ =1 to 13

d =0 to 10

M, N = NHy, Na, K, Li, Ca, Mg, Zn, and where
M, N, a and a' may be identical or different.

Examples of possible borates in the additive of the
invention are Na;B;0; * dH,0 where d = 0, 5 or 10;

NaBO; *dH;O where d = 2 or 4; NaBsOg*S5H,0; Na,BsOi3*4H,0;
CazBg011*5H20; NaCaBgOp*dH;O where d = 5 or 8; LiB0O,*8
H»0; LiBgOg*5H0; LizBgO4*%3HoQ;  KyByOy*4H,0; KBs05*4H50;
NH,B:05*4H,0; (NHy) 2B107*4H,0,*4H,0; Zn,Be0y,*dH,0 where
d = 3.5, 7-7.5, 9; ZnB,0,*2H,0,.

In one particularly preferred embodiment of the
antibacterial additive of the invention at least one
borate salt is technical zinc borate Zn0O * B,0; * dH.0
or technical sodium borate Na,0 * B,0; * 10 H,0, the
technical zinc borate having 2> 45% by weight 2ZnO and
2 36% by weight B;0;.
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The advantage of these borate salts as active
anti bacterial conpounds is that with themit is
possible to obtain particularly good anti bacteri al

proper2e®s/e4etie nel anine resin. A furtheeragpabbag6izaio
15 here is that the anmount of active conpound required
for this purpose is low. A foWw anount of active

conpound is positive because the additive is then
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exmmﬂamlndux&ﬂnnnunwuse form can be sel ect ed. 22
January 2007

The advantage of these borate salts as active
antibacterial compounds i1is that with them it is
possible to obtain particularly good antibacterial
properties in the wmelamine resin. A further advantage
here is that the amount of active compound required for
this purpose is low. A low amount of active compound is
positive because the additive is then easy to manage
from a technical standpoint - that is, it can be mixed

well with the melamine resin.

In one particularly advantageous embodiment
benzalkonium chloride is used as quaternary ammonium
compound. Benzalkonium chloride is the term used for
the substance alkylbenzyldimethylammonium chloride, R
in the commercial product not having a unitary
definition.

GH,
e @

N—CH, Cl
R

Benzalkonium chloride is a substance available on the
market that is offered both in solid form and in liquid
form. Hence, depending on the technical circumstances,
such as the viscosity of the melamine resin used, for
example, the optimum use form can be selected.

22 January 2007
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preference is given to an anti bacterial additive
whi ch has a nmi xture of technical zinc borate ZnO *
B2Gdo *2 6@ e or techni cal sodi um bor at ?crh@?@oﬁ‘a/onzlg
B203 * dH2O0 with d = 10 and benzal konium5 chlorid
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mel %%ntﬂégea&é’ﬁyl 2t9: 13n22anhhbagyerial
20(b7ddiM1\%06ﬁﬁéB7hﬁsPGF/rEB2ﬁ% 03821%chm8calit die borate

fur fe r the nmount_ of, technical zjnc
boril{kg Zn L %and?%?hqje% i caf® umborate
bortégt& NaB@Dg* Bmw 10»::H:10 and £hko0anpwmd of benzalkonium
be A&oirg m or ddiEi v tQ:1%

5 Q%?i% reforanl Y92 ratdoorhy I adifilorate
t hAndRFu e B ERA ] oﬁ%wb@rm@,abﬁnwxlw@mmmm:xpeie in
of i snddieh et RRGURY Ia@varRGheWly v §:¥€RY good

and at the sane tine the 10 technical piocessing
properties during |anminate production are very good.

When a sheetlike structure is inpregnated with an

anti bacterial nmelamine resin conprising the additive

it is critical that the active antibacterial

conpounds of the additive that are

22 January 2007




15 present in the nelamne resin are distributed
uniformy over the sheetlike structure. This is 22 January 2007
achieved to particularly good effect in the case of

an wirhgtsenig i which the mel ani ne feSi?c@?ﬁ?%b&@?ofazls

m xture of zinc borate and/or sodium borate an
benzal koni um chl oride. 20 TheBpresent invention

further provides an antibacterial nelanmne resin _
whikh oniiridear Rrafrymuttof i @re amennt vef ofeeleical zinc

i n\kﬁﬁdtgi’l, @l alB0,providesu pr?@@ﬁ@r f@ééc}%ﬁﬂﬂé@il N8odium
an .anti bactefi m pe in of this ind. In
t hPERSe o a‘ta%e*nggr%éiugtjr%ﬁi?&‘ t &RGnt | B8t er i2glount  of
neltzmiaed keesium ofhldeidavent the addElt@veneigesid to 1% by
pr I n dj %ﬁ%:f ram j 1 xed, W .t 3
“ant’ Eggf:l%ﬂe'r i%é%%l t eé)b%‘n tﬁeﬂ]i'_ﬁ\"/erlfyi ?3"%1 s%ﬁg%ased on the
custsilty ofirisglig epligyimet regdim.as stirrers, for

exanple. In this procedure it is inmportant that the
m xt.ure of an%i bacterial additive and nel anm ne resin

i s V6t r AP 1 RdPbEGRRY, Of0 FRdGucding exdtenerytibacterial
unidoarimeidy antg baehef i afodte| afidie 1eSidhesUSRANS| Glimd N the
1M ILLIE 0% YLt s Mo LS ALY P e
22 Rradyeii 2O GEe \We 30 RIS MG rPET/ SRS 3xb8ict\ige is
impregnated with an antibacterial melamine resin
comprising the additive it is critical that the active
antibacterial compounds of the additive that are
15 present in the melamine resin are distributed uniformly
over the sheetlike structure. This ig achieved to
particularly good effect in the case of an embodiment
in which the melamine resin comprises a mixture of zinc
borate and/or sodium borate and benzalkonium chloride.
20
The present invention further provides an antibacterial
melamine resin which <comprises an antibacterial
additive of the invention, and also provides a process
for producing an antibacterial melamine resin of this
25 kind.

In the course of the production of the antibacterial
melamine resin of the invention a melamine resin
present in dissolved form is mixed with the

30 antibacterial additive of the invention using customary
mixing equipment such as stirrers, for example. In this
procedure it is important that the mixture of
antibacterial additive and melamine resin is stirred
thoroughly, to produce an extremely uniform

35 antibacterial melamine resin suspension, in which the
particles are held lastingly in suspension.

The melamine resin to which the additive is admixed is




typically in the formof an aqueous or alcoholic
sgPutionY The additive can beqadnixed to the nelani%%Ja"uarVZOOT
resin in 5 solid and/or liquid form It is possible

to wold20b®/048miei dual additive constituepe®/rEp2004/013219
individually or as a mxture of the constituents. The
borate salt present in the additive may be 22 January
2oqz VWO 2005/ 048716 PCI/ EP2004/ 013219 9 admi xed ﬁo .
t he" et & re8i - %gdtdt W't h 38nd PFHECREt ePTangigpholic
befspkut e quat er nary ammoni um conpound that may be
present. Following the addition of additive it is
possi bl e, where appropriate, to add the curing 5

agefte addiRéveastiarcoppondmixetlo tchethel awilaminesiresin in
5Thi so i ¥y eandf c@nti Nagter EgkmTel g B8 NRAUNHIL o add the
suspended_ form_ _which subsequently can_be processe
furtetvidiakcpRgltive s Gonstitmend sy bt %ﬁlkmror as a
ex?ﬂi;bﬁ;r@roiot}ﬁ:@nc@ﬁstgﬂfw&ﬁﬁ§g THS Obéfi&é Oééi"]a@fpﬁe%ent in
sol,j.d re Spr rying, for exanple, and can be
paggg% %ﬁ?#ﬁﬁQ%tQé§ ther processing at a | ater point
intime. Preference is given to an enbodi ment in which

the 15 antibacterial additive is adm xed during the

mel amne resin synthesis. In this case the nel am ne

resin precondensate obtained in the nelam ne resin

synt hesi s




is cooled and subsequently m xed with the additive. ét
i s advantageous -in this case that an anti bacteri al 2 danuaryZOOT
nel am ne resin can be produced directly fromthe raw

nat Woi 20857048¥be resin synthesis, withoutbc®7EP2004/013219
addi tional step of internediate isolation of the

mel amine resin. 25 Additionally preferred is an

enbodi nent in mhich the antibacterial additive is

dni h ft th | a
AR et s THe TRTaMEHsn FRELS el RIS odiLtPrmgnd/oT
be pfesentarad/cx | bqﬁoder gdia qnatdraanyvainnicﬁfmmr caSpound
a sphif §§' Be %%egéﬁéenfeggogzgﬁ% §gg gd&? 5 O 6%1 aégltlve

convert e Into | SSO efore e| ng
wi thtt B8 RRFIIRAS. | Whehe @pproriaties epboddderthe t curing

5 S agan| ageotise Tk PR NS nesi mAVRllabLe A% .

the market can be converted into an anti bacteri al
mel amine resin by a 35 sinple mxing with the
addr'biwegifes hani anebbaober TAE febselte | A¥EMHI O suspended

f S tlb er|al lam nate co i si.n
on S P AR ANERTLE Sho ) B0 TRHECSETRR ViFther
o@#m@ﬂm Pas/ émoohamm Baodandlahso fprowéxteple, or

loprc@&%Sbﬁaorc@xﬁ@éjﬂ%&‘glﬁ‘Eo afd bachker gt Lamppl 8 Qhein by

thls ki nd Jan
pray drylng, gor example, and can be passed on for its

further processing at a later point in time.

Preference is given to an embodiment in which the
15 antibacterial additive is admixed during the melamine
resin synthesis. In thig case the melamine resin
precondensate obtained in the melamine resin synthesis
is cooled and subsequently mixed with the additive.
it is advantageous in this case that an antibacterial
20 melamine resin can be produced directly from the raw
materials for the <resin synthesis, without an
additional step of intermediate isolation of the

melamine resin.

25 Additionally preferred is an embodiment in which the
antibacterial additive is admixed to the melamine resin
after the melamine resin synthesis. In this case the
melamine resin may be present as a liquid resin in
dissolved form or as a solid resin. If present as a

30 solid resin, it is converted into the dissolved form

before being mixed with the additive.

In the case of this embodiment it is advantageous that

any melamine resin available on the market can be

converted into an antibacterial melamine resin by a
35 simple mixing with the additive of the invention.

The present invention further provides an antibacterial
laminate comprising an antibacterial melamine resin,




WO 2005/ 048716 PCT/ EP2004/013219 - 10 For lam nate
production at |east one dry absorbent sheetlike
structure is inpregnated with the antibacteria

nelu012605¢84ﬂ715 The absorbent sheet|i ke pgin/ebidiod /093219

in the form for exanple, of paper, board, woven
fabric or nonwoven, wood Ven s, wood flberboard or
mood oa and referabl conpri ses cel |l ul ose
and? %}%%eIPEPgé 85510 The PIRCESACt eF PRI MAUMMGINT
r esantl,ﬂsadtémal ahamotete psHdileis aniedn be present in
the formof solid resin or liquidresin, and is
typically used in the formof an aqueous solution for
| am nate production. It may conprise further

adj uvants such as, for exanple, 15 wetting agents or
rel ease agents, plasticizers and curing agents, and
ot her customary additions. The application of

anti bacterial nmelam ne resin, based on the sheetlike
structure originally enployed, is 20 typically 1100
to 130% by weight. This produces an antibacteria
sheetli ke structure, which is dried prior to further
processing. 25 The dried anti bacterial sheetlike
structure is subsequently pressed with at | east one
resin- inpregnated sheetlike structure as an
interlayer or with a support material such as

chi pboard panel s, for

22 January 2007



exanpl e, under customary pressure and tenperature 3 January 2007

conditions, to forma lamnate, and in the course O
this operation is fully cured. In addition to the
exoeh | 2005 rede7i@l s properties and surfagngg@nghﬁ@§3219
that are typical of nelamne resin 35 | am nates
antibacterial |aminate obtaind® in this way exhibits"
excel | ent pernanent anti bacterial properties. 22
Janyary 2007 2005/ 048716 PCT/EP2004/013219 10a, As

2 B R RS A REPEHCEAr Pl Shot 1SATG GPS RTY  Sbsosbent
rrel%tmeielx]esl nssefutherenvents on agpreghagedery Winead the
S t very aggressive
bgcter urggh' Sﬂaer5|q§ of possible 5
appllcatlons are opened up. For exanple, antibacteri al
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can be 22 January 2007 _ WD 2005/048716
PCTHE53 0 P32102PeY bmﬁ?ess@e‘fﬁg thabigp| 83t i Renwoven,

Furvtchﬁi Wéﬁeeﬁ@tl hisdcer EdberboaPE T 01908@' @MN@board, and
%po an be r.oduced. reover
antd aé?e

e e ol PR ot d i apeerRd udges

up a dlversity of p055|ble appl i cati ons.

The antibacterial melamine resin used for laminate
production can be present in the form of solid resin or
liquid resin, and is typically used in the form of an
aqueous solution for laminate production. It may
comprige further adjuvants such as, for example,
wetting agents or release agents, plasticizers and
curing agents, and other customary additions.

The application of antibacterial melamine resin, based
on the sheetlike structure originally employed, is
typically 110% to 130% by weight.

This produces an antibacterial sheetlike structure,
which is dried prior to further processing.

The dried antibacterial sheetlike structure is
subsequently pressed with at least one resin-
impregnated sheetlike structure as an interlayer or
with a support material such as chipboard panels, for
example, under customary pressure and temperature
conditions, to form a laminate, and in the course of
this operation is fully cured.

In addition to the excellent materials properties and
surface properties that are typical of melamine resin
laminates, the antibacterial laminate obtained in this
way exhibits excellent permanent antibacterial
properties.



5 For instance, they can be used for furniture
surfaces or floors in all areas where particul ar 22 January 2007
value is placed on hygienic conditions, such as in
theydaddumom®rie ki tchen or else in hOSDI beryErh8b4/013219
exanple. 10 Exanple 1: Preparation of the

anti bacterial mnelan ne fornal H&ékyde resin 500 g of

mel_am ne/ f or Idehyde reS|n Agrolinz Melamn Italia)

ar ]i Sol Wit é achfififthenagtgviyy opf the
t hensedniinmg ﬁ@SiéfZ.‘lS kafpa:fhd\lliﬁiv”«&‘@ikﬁin Saga®hsthe GHHAObroad
age nventlon wet t.i n ents an

r elga%cel\ée%gentégéf rIc:)’%] g\ Fofi n? | 9349 g‘fﬁr%r gaggressive
addsht eauasl aqueuﬂlsuaﬁsno resin meenﬂﬂeysat @fn xtpoesible
IS [y, |15 ol it i S ed,

> Ia[};rﬁ5 :Lne(‘e&ilr:*:e:ﬂ;glHné sol ut 1 é%ﬁ?é s% Bs gq%l}len??ﬁéidgﬁ xelaggb;{}%érlal
10 plsiings it dre Arrduesrdt &rom mwr@m% vésinanmpihiclD can
anthe2. 5 g of technical zinc borate, 2.5 g of technical

25 sodi um borate and 1.25 g of benzal koni um chl ori de

in the case of sanple E and the additized solution is
stirred for 10 mnutes wuntil a honbgeneous suspensi on

is formed. 30 Production of the antibacterial |amnate
This anti bacterial nelam ne resin suspension is used

to .



mpregnat e white decorative paper (density: 80 g/ mz%%danuaryZOOT

The i npregnated decorative paper is subsequently d

inair for 1 hour and then in a drying cabinet at 120C

35 Wwor280sse4ents until the residual nDISb@QQE@Q%bQ?bl3219
is approximately 7-S0O-. by weight. This single

i mpregnation gave a total resiin -add-on of

approxi mately 120 130% by wei ght, based on the mass

of the dr %‘gvh gecora ive, 22 January 2007 WO

200%?’%‘21%
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enptoyedes Thims- m:t:d:mgu vecpapeﬁndsrrpr egimat ecban t hproduced
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mﬂﬁﬁ@'ﬁﬁs@éﬁ@é Eh%?”éﬁh'ﬂ@rﬁgg t%%foﬁ%éﬁﬁure surfaces
mel ama)F or na resi n, Orma

| arff™h O%elfbr%%iu ) wla%mrganzbmul% VZ@IJ@G# oug7pbaced
PCTA1EP2Qr/ct32180Ad1 £ CORE) t i egBpl 0y8d L BSthroom or

foI presgesskﬁg%tlnﬁg)%§$%aﬁpwe33| Eﬁggf{ﬁguig

7OC The anti bacterial | am nate thus obtai ned has a
| usifQysie 5 And transparent surface.

Preparation of the antibacterial melamine formaldehyde

resin

500 g of melamine/formaldehyde resin (Agrolinz Melamin

Italia) are dissolved im 500 g of water, and then 3 g

of the wetting agent Melpan NUO2MF and 5 g of the

curing agent Melpan A462 (conventional wetting agents

and release agents from Agrolinz Melamin Italia) are

added. This aquecus amino resin precondensate mixture

is stirred until a clear solution is obtained.

This melamine resin solution is subsequently admixed

with

- 10 g of technical zinc borate in the case of
sample D and

- 2.5 g of technical zinc borate, 2.5 g of technical
sodium borate and 1.25 g of benzalkonium chloride

in the case of sample E
and the additized solution is stirred for 10 minutes
until a homogeneous suspension is formed.

Production of the antibacterial laminate

This antibacterial melamine resin suspension is used to
impregnate white decorative paper (density: 80 g/m?)
The impregnated decérative paper is subsequently dried
in air for 1 hour a1d then in a drying cabinet at 120°C
for 90 seconds until the residual moisture content is
approximately 7-8% by weight. This single impregnation
gave a total resin add-on of approximately 120-130% by
weight, based on the mass of the dry white decorative




the anti bacterial activity the resistance of

Gram positive and G am negative bacteria 10 is

I nveet pgak@d4asThe anti mcrobial activity g%T/EP2004/013219
anti bacterial nmelam ne/ formal dehyde resin over a tinme
period of 24 hours was initirallg tested on thirteen
bacterial s ecief and one yeast. The bacterial species

wer BARSEnBF FeHRa 1 L3I $mRA0Y®F ebsi el | a pneunoni ae 13, 15

gltr OTRils \Adcgarats vid, pﬁpééﬁp rEl Qtfrip&et_ai!’lﬁﬁledl%with  antibacterial
us.5, Enterococcus faecalis 1, .

R L e S SRR R i S SERE
St aphyl osocc@oresapropfitt i cusmpest aphithmosstsated with a
a j b S ol uor e t vl ococcus

Sgpﬁg%?ﬁ}%ﬁ%ﬁ%oﬁ?gn 0 g arreéshlglerr%?;‘ﬂt irg)i?usf§ %ﬁa Jeadle Paper

wasl Espdi e allpEas veitht y.a Thaebawt se/ dbrmaldehyde

spegéesn USEd fdirth b Smald 4 THRI000 Bl 4

i sol ated from human i nf ect i%{ls. og%lr%ﬂgj%;g%%t%?lt%e
antimcrobial activity the nmethod used was the film
contact nmethod in nodified form Each sanple was

grown in a tryptic soy broth in order to achieve a

m crobe count of 109 colony-formng units (CFUs) per

m . These cultures were subsequently diluted 30 with

steril e phosphate buffers, to give test cultures of
approximately 105 CFUs/ m . Conparabl e amounts of the
dilute broth cultures were subsequently applied to the

I nvestigation of antibacterial activit As a neasurezgganuary2007




followi ng sanples: 1) Nutrient agar in a Petri dish
(controlgspeanen) 35 2) Standard nelanm ne resin 22 January 2007
sanple A (contains no antibacterial additive) 3)
Antwbazoesjasswesan ne/ f or mal dehyde resi np%q.rmlpgola%ﬁhnlg
Anti bacterial nelam ne/fornmal dehyde resin sanple
January 2007 WD 2005/ 048716 BET/EP2004/ 013219 - 12a
Aﬁter 0, 4, 8 and 24 hours the sanples of the applied

were renmoved, .diluted suc ively in aratio |
of (P i8S " SR Sraa0oathnqathetohiavad oRPRast par Eime
Hi n2 onimagan®RBldaE0 aerdpS8zbouraud Bext ;)%fl‘mngzigressure
Janalar 7 BGEEP2004/ 013219 -
(on?jél ]}(%/?&E?é éo%é@%%@&g%% %% alglla;lcfans) in order to
detf[ébem et iprRCtediel | bamimaie abines bokbtained aBa€Fbslustrous
sResathd St Parddiarestl dig-0fcd he antibacterial activity of
the additized nel am ne/formal dehyde resins for
St aphyl ococcus aureus and Escherichia coli bacteria

ar eInlept theeh o I mﬂtﬁiﬁoa;lcu'ﬁﬂaa adtewsiapl es Sgownt
sanples D and Ie D alnln zinc borate
?‘%’LO Sampl %or 5@% %\% d’% @fivity the

bem@ﬂi@ﬂﬁnﬂﬂ of Gram p051t1ve and Gram- negatlve bacteria

10 is investigated. The antimicrobial activity of
antibacterial melamine/formaldehyde resin over a time
period of 24 hours was initially tested on thirteen
bacterial species and one yeast. The bacterial species
were Escherichia coli 14, Klebsiella pneumoniae 13,

15 Proteus vulgaris 14, Salmonella typhi 1, Staphylococcus
aureus 5,  Enterococcus faecalis 1, Streptococcus
pyogenes A22, Pseudomonas aeruginosa, Staphylococcus
saprophyticus, Staphyloccus haemoliticus, Pseudomonas
fluorescens, Staphylococcus epidermis and Vibrio

20 parahaemoliticus. The yeast was Candida albicans 494
variety.

The bacterial species used in this antimicrobial study
had been isolated from human infections.

25 To investigate the antimicrobial activity the method
used was the film contact method in modified form. Each
sample was grown in a tryptic soy broth in order to
achieve a microbe count of 10° colony-forming units
(CFUs) per ml. These cultures were subsequently diluted

30 with sterile phosphate buffers, to give test cultures
of approximately 10° CFUs/ml. Comparable amounts of the
dilute broth cultures were gubsequently applied to the
fellowing samples:

1) Nutrient agar in a Petri dish (control specimen)

35 2) Standard melamine resin sample A (contains no
antibacterial additive)

3) Antibacterial melamine/formaldehyde resin sample D
4) Antibacterial melamine/formaldehyde resin sample E




chloride as active antibacterial conmpounds. From

figures 1 and 2 it is apparent that when the bor at®&January 2007
of the invention are used as antibacterial 15

addvoi zess(e4asples D and E), a significanpky/®Pbeo4/013219
rapi d decrease in the bacterial concentration in the

mel ami ne/ f or mal dehyde resin~ot€@rs than is the case in

t he di.ti zed | a / f or mal yde resin (standard _
%ﬁg‘?% 5&) i 20 #E‘?‘%g] gi {E‘B’d?éﬁ gg@ z?ﬁ‘ﬁ?ﬁ@ﬁt oFi¢ happlied

f|g@mb@uréﬂrwedeftemenédbaduémmadsmancassmyalﬁﬁanf@rratlo

ex I oSt 3R u us d h rlch co

Flgg?eg foqigxge I'C ?h€&%§t| g@té?%a 4&S Queller

25 Iﬂ%t%oﬁgﬁﬂve@w{l%)arﬁﬂcb Sahmuiast 6£Mn¢$a/argaaty of

bacterial species. Sanple E was produced with the sane

nmet hod as described in exanple 1 under "Preparation

of the antibacterial nelam ne/fornmal dehyde resin".

The sole difference was 30 that the curing -agent was

added to the nelamne resin as the |ast conponent, in

other words after the additive had been added. It is

apparent that the additive of the invention leads to

a rapid decrease in bacterial concentration across 35

all bacterial species as conpared with a

mel am ne/ f or mal dehyde resin not treated with the

addi tive.
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22 January 2007 AMGL85W0 021238W) EP0413219 - 14-
08.9.2005 dains 1. An antibacterial additive for
mel ami ne resins, particularly for

mel o 2@e $ po 4@t dehyde or 5 nel am ne/ureapﬁgz@b@ggyggmlg
resins, wth at |east one borate salt fromthe group

of the salts of orthoboric -adi3d H3BO3 and/ or of

nmet aboric acid HBO2 and/ or of pol yboric acigs ;

Hn- 2n-,1 a actlve anti bacter.i al conpoun and at
Ieaé?Il e 1BuateF nSAFCaron CaRALBRpGIRECAFlof LhRe Order to
f ordett eriiine |thhe Réedid4orX 1828 viddle RhctddkiaRAs @trCh

al kyl, R4 = Cl-C20 alkyl or benzyl, it being possible

for RI, R2, R3 and R4 to be identical or different,
andReéwlhl ori de or bromide, 15 characteri zed by at

Ieaﬁ{e Onfe@.?f@ée 9' ttl?é t t:[lgé @1; aBp A E}'FIZ he
1 AR

a 2,
20 aﬂﬂlt.le%e ant mséemérlﬁélfomamebﬁdeor nelr@fﬁlm,s for
r essfplflococcus aureus and Escherichia coli bacteria are

T

depicted in figures 1 and 2. The samples shown are
samples D and E, sample D containing zinc borate and
gample E =zinc borate, sodium borate, and benzalkonium
chloride as active antibacterial compounds.

From figures 1 and 2 it is apparent that when the
borates of the invention are used as antibacterial

15 additives (samples D and E), a significantly more rapid

20

25

30

35

decrease in the Dbacterial concentration in the
melamine/formaldehyde resin occurs than is the case in
the unadditized melamine/formaldehyde resin (standard
MF Resin A).

This is proved, as apparent f£from the figures, £or
different bacteria species such as, for example,

Staphylococcus aureus and Escherichia coli.

Figures 3 to 10 depict the antibacterial activity of
the additives in sample E against a wide variety of
bacterial species.

Sample E was produced with the same method as described
in example 1 under "Preparation of the antibacterial
melamine/formaldehyde resin”. The sole difference was
that the curing agent was added to the melamine resin
ag the last component, in other words after the
additive had been added.

It is apparent that the additive of the invention leads
to a rapid decrease in bacterial concentration across
all bacterial species as compared with a
melamine/formaldehyde zresin not treated with the
additive.

22 January 2007
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claim1l1, characterized in that the nelam ne resins ?ﬁganuaryZOOT

formed by condensation of nelam ne or of m xtures o
25 urea with nmelamne with al dehydes or m xtures of

al gebysleso sogt aguaf or exanpl e, fornmal dehyde, acef-
al dehyde, trineth ?olacetaldehyde acrol ei n, EP0413213

benzal dehyde, furfural, glyox glutaraldehyde 08.9.2005
pht hal al dehyde, terephthalaragﬁyd |sobutyraldehyde

30 acetone or ketones such as, for exanple, nethyl
etdndim&ket one and di et hyl ketone. AMENDED SHEET 22
January 2007 AMGL85WD 0Z21238W) EP0413219 - 15-

08.9.2005 3. The antibacterial additive for nelam ne

r dsi ns 2of aﬁtﬂbadksxlaa, %Rﬁﬁﬂﬁk@g'%%g 'ﬁeﬁgﬁﬁn%he esins
etherlfleg @ﬁ reaction wt f-Eﬁ d
algﬁﬁgls an / gF]fled Afiddpssdaenaliehyde or
m@r/iwne@dﬂmmrtal@@wt& Srakaabol swand/ ot dit@h$t one
a%@@@téﬁ§ﬁﬁﬁfffgma%ﬂgH%E%h§ﬁ 3§a9§§3§%ﬁ§? of orthoboric

bi sepoxi des anu
Aﬁ&%v&%zéi@@d@ozpismgt@@omQooacld 16iBD, ThRd/or of

apoillybotdic alaadgl Ui ug 86, 1Pl agkne J&SVES Ofntipacterial
compound and at least one quaternary ammonium compound
of the formula

hﬂ ©
R4-—¢?-+R2 X

R3

with Ri, Rz, Ry = C]_—C5 alkyl, Ry = CI_CZD alkyl or
benzyl, it being possible for Ri, Rz, R3 and Ry to be
identical or different, and X = chloride or bromide,

characterized by

at least one borate salt of the formula Zn,B,0. * dH,0
with a=1or 2, b=1to 8; ¢=1 to 13 and d =0 to
10.

2, The antibacterial additive for melamine resins of
claim 1, characterized in that the melamine re31ns are
formed by condensation of melamine or of mixtures of
urea with melamine with aldehydes or mixtures of
aldehydes such as, for example, formaldehyde, acet-
aldehyde, trimethylolacetaldehyde, acrolein,
benzaldehyde, furfural, glyoxal, glutaraldehyde,
phthalaldehyde, terephthalaldehyde, isobutyraldehyde,
acetone or ketones such as, for example, methyl ethyl
ketone and diethyl ketone.

AMENDED SHEET




any one of the preceding clains, characterized by a

| east one further borate salt of the fornula 5 Ma 2January2007
C * d HHO and/or Ma Na Bb Cc * d H2O where a, a' =

1 = c=1to1l3 10d=0to 10 M N =
NH§¥G§85W9(6E??3§£P My and where M N, a and a' negP%3219
identical or different. 5. The antibacterial addigd v 5905
of at | east one of the 15 df%renentioned cl ai ns,
characterized in that at |east one further borate

saPt i sTRA2BaDIbacERZOaWhercelid ive), fd mmléﬁinébB@%lns of
* dERQ1 mher g do= 3ha.t:aét NaB2Qg8 EH%Q B

Ca2B6011* 5L20; CaBbO9* dFRO wWh e @ﬁé 1 2ni e resins
Li B+ §HhsEit E.egsc%&* SHQQC’CEPEBWIBI—QD-CKZBHQGH@LBO and/or

20e1t¢85f}3fﬂ¢r&0anw%%@éqﬁd%%ly( I‘h@x?@é‘@?*ﬁ'?@& H20h ci—Cyp

Z * er e

za%g%%o °Thé Ja‘h]ﬁ ba?&de’ﬂrm %’ﬁrﬁf\}@dof apd partly
Iéﬁﬁcﬁﬂdawﬁthrhas¢pqxxdbmg clainms, characterized in

that at |east one 25 borate salt is techni cal zinc

borate ZnO * B203 * dH2O wth ? 45% by wei ght ZnO and

> 36% by wei ght B203 7. The anti bacterial additive of

at | east one of the preceding clains, characterized

in that at |least one 30 further borate salt is

techni cal sodi um borate :
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Na20 * B203 * 10 H20. AMENDED SHEET 22 January 2007
AVGLE5W)/ 0Z71238W) EP0413219 - 17- 08.9.2005 8. The 22 January 2007
anti bacterial additive of at |east one of the

pr ggedsBgorhah haracterized in that as sole borate
sal't it ﬁag tec ﬁﬁ§a| zinc borate ZnO * B203*dH2(EP&113219

9. The antibacterial additive of at |east one of p5g,9.2005
clains 6 to 8, characterizedl®n that the anount of

borate salt is 0.1%to 3% by wei ght, based on the

amount of solid nmelam ne resin. 10 10. The

antibacterial additive of at |east one of clains 6 to

8, % char Bt epPféBarherhal tdslignioentfaf mbbamiresakkins of

1%t9 2n5%dy wakg op1Lhgs, a |
Hredhasety oB1LRRs, 1 ga:ﬁ{eﬁs.i%eeogfby at

e ine resin.. 15 11. The anti bacteri
ati‘?ag%%to%%ef%?th%’? M6t Bt ehakhetEeimelain t hat

t & &po0at* af H.bomatidogalt is 1.8%to 2.2% by wei ght,

bagegy_op, the . gmoupt solid nelamne resin. 20 12.
The' aﬁt? é%ierial2§ddﬁﬁﬁ58 of at | east one of the

precetli iy k1% s, characterized in that at |east one
guaterinary @nmoni um conpound i s benzal koni um chl ori de.

13._Tg$ an;tgacterial additive of claim12, 25
chara é?? in that it has technical zinc borate

d =0 to 10
M, N = NHq4, Na, K, Li, Ca, Mg and where
M, N, a and a' may be identical or different.

5. The antibacterial additive of at least one of the
aforementioned claims, characterized in that at least
one further borate salt is Na,B407 * dHy0 where d = 0, 5
or 10; NaBO; *dH,0 where d =2 or 4; NaBsOg*5H,0;
NapBg013*4H30; CayBg011*5H,0; NaCaBsOg*dH20 where d = 5 or
8; LiB0;*8 Hy0; LiBg0g*5H,0; Li,Bs07*3H50; K2B402*4H,0;
KBsOg*4H,0; NH4BsOg*4H,0; (NH,) 2B407*4H,0,%4H,0;
Zn3Bg011*dH20 where d = 3.5, 7-7.5, 9 and/or ZnB,04*2H,0.

6. The antibacterial additive of at least one of the
preceding claims, characterized in that at least one
borate salt is technical zinc borate Zno * B203 * dH,O
with = 45% by weight Zn0O and > 36% by weight B,0s;,

1. The antibacterial additive of at least one of the
preceding claims, characterized in that at least one
further borate salt is technical sodium borate
Naz0 * By03 * 10 H,0.
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Zn0O * B203 * dH20O and benzal konium chloride in a 22Januan/2007

weight ratio of 2:1. .14. The anti bacterial additi
of claim13, 30 characterized in that the anopunt of

te ate and benzal konium chloride is
§@§¥§9?9?€2§23§?ght based on the anount of solf&f413219

nelan1ne resin. 15. The antipacterial additive ofgg, 9,2005
clain113 35 characterized Th that -the anount of

hni cal zinc, AMENDED SHEET 22 January 2007
MéﬂSSVT?%Z§2§8V@CEﬁ94§$2@letgveO8H©EQDOBeabbrahe aifd the

bqnz@d:ek@imgl meehliRs] dehbsa@te¥itked0 0008y, Bk gggl‘? borate
% gton t.he amount, of . so]id nmel am ne resin.

Lot 8T BRI QAT of LF droRAte 2P chabAtaioed
in that it has technical Z|nc borate ZnO * B203 *

dHRO a e_AMEN D SHEET 22
J;%uar;ﬂﬁ%o%w&%%%m 1¥P0425213¢ - frast one of
0F ' RUVDFL Ng2087 BICTractLZedt Hind chae arie amount of

beywed deonisdmechi grigle s i poa EH;}} %ggﬂtm‘ Baded on' the
The ant.i bacter. al addltlve of cl
c At ez P44 Mediamine #ifsidm- of technical zinc

10. The antibacterial additive of at least one of
claims 6 to 8, characterized in that the amount of
borate salt is 1% to 2.5% by weight, based on the
amount of solid melamine resin.

11l. The antibacterial additive o0of at least one of
claims 6 to 8, characterized in that the amount of
borate salt is 1.8% to 2.2% by weight, based on the

amount of solid melamine resin.

12. The antibacterial additive of at least one of the
preceding claims, characterized in that at least one

quaternary ammonium compound is benzalkonium chloride.

13, 'The antibacterial additive of claim 12,
characterized in that it has technical zinc borate
Zn0 * Bp03 * dHy0 and benzalkonium chloride in a weight
ratio of 2:1.

14. The antibacterial additive of claim 13,
characterized in that the amount of technical =zinc
borate and benzalkonium chloride is 0.1% to 1% by
weight, based on the amount of solid melamine resin.

15. The antibacterial additive of ¢laim 13,
characterized in that the amount of technical zinc
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borate and techni cal sodi um borate and benzal koni u

chloride is 0.1%to 120- by wei ght, based on the 22 January 2007

amount of solid nelam ne resin. 10 18. The

anAM ive of claim16, characterized in
at@t@ﬁgeﬁg#g%%tgg%ét echnical zinc borate and  ©F0413219

technl cal sodi um borate and penzal konium chloridg.is 2005

0.2%to 0.6% by wei ght, basetf on the anmount of solid

nmel am ne resin. 15 19. An anti bacterial nelanm ne resin

COPPFASE NGran béHEFESﬁfﬁfna' @gﬂ}l[\i e, of @t Je%“-&”&

of the ecedi ng al s rocess
prmtﬁg At eraneuntel Cafnwld esﬂilalm:tne:l wésin.

19 char acterized in that an antibacterial additive

ne of clains 1 to 18 is mxed with a nmel am ne
reS| n prasent FHHEESVAL f or RAditHgeaddi Oifve beilagm 12,
adthaxatterizdwl nelnanithatr estn has 2% slriiband8he  borate
[ de f M %049 nt.i bact.eri al. | am ne resin
i nzqtbuspeggged f%lrg d/%nr?gh&s% secﬁﬁérﬁq ng?%q y or
follow ng conversion into a solid reS| n, is processed
further at a later point in tinme. 30 21. The process
of claim 20, characterized in that the antibacterial
additive is adm xed during the nelamne resin
synthesis after the nelam ne resin precondensate
obtained in the nelam ne resin synthesis has cool ed.
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the antibacterial additive is adm xed after the
mel am ne AMENDED SHEET 22 January 2007

AVEXBDWE 0732 38¥WhwEP0413219 08.9. 2005 -20 resin 0413219
S)I\/Ar%tkheg\igsq, Z?he adm xi ng taking place to a nel amiFRO41

resin present in dissolved f m as a |iQUId. resigs.9.2005
or, where a solid resinis p esent -t he adm xi ng

taking qe after the solid resin has been converted

5 |arl17to th‘% 8 ss‘gﬁ?@ed‘”ﬂb‘?n‘ﬁ 2310 TRRdpbsaged kehiany wrieride
ofirl aiweli@lt tva?Pe ofharacterized in that the borate

salt present in the additive is mxed with the
mel am ne resin together with 10 and/or after and/or

betbre ¥ quatndrimrgtamieni umadttirpionnd. 24 ANclainm 16,
andhdndd st Bled arﬂrﬁattﬁa(t\:o”@ﬁ{is'%goﬁlﬂt ant i Qa%*w?“ aall zinc

I e resjin of claim1l proces
ami}n%g aznl akerbaécali asodhwnndieratd @nal MbR4zalkonium

crcaﬂamle:re zesl Dnilthab az abfirﬁei\ﬁﬁ@f b%%%e%ih%ﬁ{'#ﬁg amount
st fj(gl,i%llé reegnated with the antibacteri
am ne re§?ﬁgﬁf% i 20 dissol ved form
18. The -antibacterial additive of claim 16,
characterized in that the amount of technical zinc
borate and technical sodium borate and benzalkonium
chloride is 0.2% to 0.6% by weight, based on the amount
of solid melamine resin.

19. An antibacterial melamine resin comprising an
antibacterial additive of at least one of the preceding
claims.

20. A process for producing an antibacterial melamine
resin of claim 19, characterized in that an
antibacterial additive of any one of claims 1 to 18 is
mixed with a melamine resin present in dissolved form,
the additive being admixed to the melamine resin in
solid and/or 1liquid form to give an antibacterial
melamine resin in -suspended form which subsequently,
directly or following conversion into a solid resin, is
processed further at a later point in time.

21. The process of claim 20, characterized in that the
antibacterial additive is admixed during the melamine
resin synthesis after the melamine resin precondensate
obtained in the melamine resin synthesié has cooled.

22. The process of claim 20, characterized in that the
antibacterial additive is admixed after the melamine
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b. the antibacterial sheetlike structure thus 22 January 2007

obtained is dried, and c. the dried antibacteri al
sheetli ke structure is pressed with one or nore

sl . . ¢
I e 3t IS nterlayers 25 or with a suppor
naterﬁgl, tgﬁ 2?%?2 laminate, and is fully curediP®$13219
The process of claim25, characterized in that thes o, 2905
mel ami ne resin conprises furéfer additives such as,
for 30 exanple, wetting agents or relea§e agent s, _
pl A8P1Bi 2 EWE ARG 1Gur i idicagerdmizainy al sakbhyer place Fo a
custbamieaddidirONsresddes ERe §PE:sOf v ?B'ﬂnbaé:st E/EN L quid
lapLpate gof claim 24 f?“ surfaces and floors. A b
SHE%$ r ©OI, wWhere a solid resin is present, the admixing
taking place after the solid resin has been converted
into the dissolved form.

23. The process of any one of c¢laims 20 to 22,
characterized in that the borate salt present in the
additive is mixed with the melamine resin together with
and/or aftér and/or before the guaternary ammonium

compound,

24, An . antibacterial laminate comprising an

antibacterial melamine resin of claim 19.

25. A process for producing an antibacterial laminate
of claim 24, characterized in that

a. a dry absorbent sheetlike structure is impregnated
with the antibacterial melamine resin present in
dissolved form,

b. the antibacterial sheetlike structure thus
obtained is dried, and

c. the dried antibacterial sheetlike structure 1is
pressed with one or more resin-impregnated interlayers
or with a support material, to form a laminate, and is
fully cured. '

26. The process of claim 25, characterized in that the
melamine resin comprises further additives such as, for
example, wetting agents or release agents, plasticizers
and curing agents and also other customary additions.

27. The use of an antibacterial laminate of claim 24
for surfaces and floors.
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