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PLASTERBOQARDS PROVIDED WITH ANTIMICROBIALEFRRLY

The present invention reiates o the use of e-phenyiphenel fr the production of anlimicrablally freated

plasterbosrds.

Plasterboards conslide 3 versatile comtruction material 2ad fom the basks o modern aad effickent iy
sonstuction. Plasterboards bave the advaniage Gat they are vary sagy ko procoss sod economieal and
aee the fdeal pongtraction materiel Tor rapid inplementation of architechusd and strpcharal modificatines,

prticulsrly In interior finishing. The conmercist imparianse of plasterhoards i considerable.

in principle, plestarboanis {samdwinhetyps plastorboueds) consist of & gypausy cors which s sdhesively
bonded on both sides with 8 paper or sardboard which impadts stebility to e gypsan.
The gypsum swee consiste of gypeur, prefemsbly plaster of Parls, and sevondury conatituents, such ss, for
axmpia, starch-baned thivkewers. The plaster of Pards can be obtedned by saleining buth nateral gypsam
sed dodustrial gypywns. Scccrdiogly, the gypsune cors orsishy malnly of norgenie substances {ealoiun
sulphate) with & smsll propontion of organie constineents, but one which iv inpotant for the
fimctionality. The paper surrounding the gypsim oore can have a relatively rpe basis weightvangs and
_can be sppropristely conditicned for achieving additional propectivs, such s fivy rosistancy or fmprovad

wiber resistanca,

A disadvantage of sandwicivtyvps plastechoards s thelr sonsithvity o molstuge, sinee this Sotly may
adversely affert the mechenkead propertier and cencadly absy permdte the grovth of undestned miern
orgaisens. Although sandwisketype plasterboards, & songhruction material for loterior finishing, ave
desigoed per s for a dry envirgnmmens, they ey in ot vote It contact with oolsture R s shavteror
fonger time st varisuy pobnts during thelr fife ovale. This tosy socur o swrdy a3 duving the serggeof
frechly prodesed boacds still contaliing residual mcisturs frow the groducion, g R exavple, during

2

drying inonew E@x;iiéitxgs, as % sesult of water danongs, 85 2 veaull of Htativtion tn humid rooms ot deritn
persistently high netral relative humidity, Be exsmpls In popkal countries. Under the adverse
conditions of use desorihed above, S mrowth of rolcro-orpsndims (beotedia, waalds voasts) may ooy

toof tompurary oF onger-dasting modstening of the constraction materidd, fn partikeuler the

s
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oscarvence of moulds prosenting the greatest problems Iy practies

The suscspiibifity of sandwich-type plesterboseds to the undesived growth of micre-organisme wder
hovid conditions is ouplatnad by the prevenos of orpani soaatiteents Ity ocostruction roaterial. Firsd
fe be mentioned bree i5 the proseace of sfareh, which contribuive te the retontfon of thy paper layers
spplied to the surface. Although stersh scovends for only a very soell proportion based on the totl

bis notrient, fogether with offier possible onganie additiens and S

waight of the plastecboard, s avd



i@

24

s

FORy

30

“ - 18563438

papers o cavdbonrds also present ow the arfhces, s sufficient for perbanently promoting te growth of

o

micra-organisms and, oy & consegunnse of shis, redusing the quality of the omsuction mstetial and of
the prowsses. constructed thevewhh in e long torny. The wndesived growth of wfcro-organisgs, n

pariionlor of fongd, on e serfioe of te sandwich-type plesterboards has 3 nomberof disadvantages:

- migro-organisms countitgs an aosthutic impabrmant of the plasterhoards
~ the mechanioal fntegrity of the board v adversely affected by modsture rotention and thereby

pravvides the medivn for Riether growth ofmior-arganica

“ odogr chunges
- the phenomenon of “ick buildlng avndromey” deseribad v detail in the Hicrahure ia dug inter

alia fo exposure fo fengal sposes In pariculsy, prople with and i aoy oase Beromsed
susceptibility to allergenis agents can thes be exposed fo & gronter health visk by fnferior roduns
with demp walls based o8 sandwich-type plastesboarnde,

There bas fn the past been mo fack of attempls fo sobve e desoribed probispm of the attack of
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plasterboards by rmlcro-neganizms shrovgh varkeus measurey, e 8y v oavangle, by

antinicrabial sobstaness, fn prineivle, sch atinforebial subsiances or Rmgicides van be ncompoeated

iote the gypeum core (of for axaopde URA 30891 & 'mmagm*.m i the papare and cardboard
present on the surfsess {of. for example US-A 2003031898 1, and optionally combined troatment of both
board comtitosaty may aleo be suitable.

However, these processes knows from e prior art susure protection of the placterboneds fowm tierobial
attack onby with the use of active sebstanoas In sueh high concantration manges that use asseptabds fro
sconomic puints of view wig not possible and these provesses thersfore do not becosne sstablished on an

indastnidd seale

EP 1180328 & discloses thy iveidal use of ertho-phenyiphenc! (OPP} In industial materisls, bul makes
a0 mention of plasterboards. UR 3303883 Asad US 4303668 A do disclose use of OFP in plasterboards,
tat Tarnish only the osliuloss matsrdal with OPF, msaning that only the owter puper Jyer of 2
plasterboard can have boen meant. The high vapour pressure of OPP gives it a high tate of migration Into

Ra sgroundings, and so the blogidal sattvity & of short durntion ey

& object of the prosent brvsntiar was o pravide antimioroblal sclive subalances or active substange
wivtures, provessss and owethods which make # possible to protect plasterboseds effectively aud In the
long term frony microbial attach and at the saeme e 1o eogure goed toxicologiead and ecntoxieniogioal

sorapatibifiey
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Surprivingly, i hus now been Bound that the obhiect deseribed can be aclivved by the use of the active
sghstanee o-phenyivheno! forthe antinderobinl freatmens of phaterboasds.

The presand vertion therefrs reliey o the uxe of ophomylpbensl, the sodhue o potasshum seliy
theraad or mixbuves thersel &y protecifog plasterhoards fom aitask andfor destrustion by micre-
orgendsms, whereln o-phevyiphenal, the sodivm or potamiem sl thereed @ mbitwese theeof e

nwoduced fnto the vars of the plasterboard.

The amounts of o-phenyiphennd (0P, the sodium or pedassinm wily thereof or mivhnes thereaf whick

are-incorporated dnto fhe gypiam Core iy vary snd depend-an varieas faotors, sieh as, for exxmple the
thickness of the board to be trented b each cass, the mivrobivlugion! susceptibility of the bowrd materials
specifically fo be protested, the olfmatic condBipay or cortade sharaciistics v By Kom wnde

comtrastion {wet rooras, selfarg, e},

Usually, s-phewiphenol (OPP) or the sodium ov potasshun saits thersof or mixtures thereof s o are
aned gooording o the Invention In g amont ol that the gypsumcceory of the plasterboard contalng ssid
aciive substances n a concentration of 58 & 3009 ppny poeferably 108 v 2000 pom, pasticulsly

proferably 250-1508 ppm, bused on the dry weight of the gypaum core,

By the uee according tu the jnvention, the resistance of e finished plasterboard to 2 high level ofmald

infestation s mprovad o such au oxtent shat o growth of fungal sporeg fo abservable-an a board rested

ascording t the ivention, in conivast 1o an unirested board {ofl Example 1)

By troducing father biocidal active substances Into the gypsum cove andior papsy pant of the
plasterboard, the sffeet of o-phenyiphenal (PP} wnd fhe sodiom or potasshen salt thersof can be

optimized, The frflowiny fungicidel componanty A are preforred for iy pueposer

- carhendazim
= iodopropargy! butylcerhamate
- sodigor prithions

wopiconazele

. sehunonazole
- setramsthy] dithioowrhamate (hivrem)
- Hiabendazele

zing Bisdimethykithiosarhsmwde (ziram)

- zine pyrithione
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The mixtures $o be used sopording 1 the fovention are geosmily wasd b angounty such Hhat the gypsam
2R LS B

save of the Baiched plastarboasd has 2 consenteation of, proforshhy, SO-I008 poon oF OFP o the sodim
] Pw

W
or putssshen saby thersof v mibaures thereof, and 2 $8-2000 ppw of ut least one further hincidal active
suhstance Al

The we, aocording to the neention, of & mixtere of I} e-phenyiphond, the sodhum o potassin salfs
thereod o mivhores thereof and 1) hisbendszots is particalarly preforved. This mbntwre s distinguisied

by & synergistic enhanvement of autivity, Le. the fungioidsl pokeaey of the gynergletic oivtmss is

snexpectsdly higher than the sy of the Bmglcids! potencies o the reapeetivs Fangicides lons.

The synergistio mixture to be used according to the fnvention contiins He Botive mbstances 1y e i In

e oatie 25000 B L23G, posferably 12500 to 1IRS, in partioalar JO1 to 130G

in the vase of the we socording 1o the invantion, the active substanos cepherylphenel, the sadiun o
potassium salts thereof ov mixhures thersof and aptionally further fungleidal active substances A} are
mived with the gypsam glurry durng the process for the production of fhe phuterboands. I ix possiblato
add the active substange o-phenviphenct (OPP} v the socdban or poiassinm sall thereof and the fivther
antive substances A} wpticnally 1o be added in varous forme Tamiliar & the person skilled in the wrt dn
the gypsur ghurry. Thas, the active substance ophenyiphenol {OPP} or the sadiam or polassium sals

shereof can be added to the svnsamn slurry, for sxampde, in the solid state or dissnlved wr dispersed In
o #) £ g ¢

waater, alkslis o solveals.

The mixtures according to the invention which are fo be ssed and which comprise o-pheayiphensl, the
sodiwm or potassivm salts thereof or mixsures thereod with ot least noe further Smgloidal active substsnce
A) van, dependling on the respective physical sndfor chomicst propevties of the individual active
substanoss o fhe apecific vaguirenients of the preservation problem & be solved, either be introduced

oy

sepaentsly o the Bhon of metering of the Individual active substances 1o the gypsum slomy, # being
possivie to adiust e contentrationrratio mdividually soconding fo the axieliog proseevation problem. or
the aotive substance mixture requived for profecting S phistedboardy can be wddsd as & ready-

forrmaatad product to the gypsum shurry during the process for the produsticn of the phadterboseds.

The mixiurs 1o be used acoarding o the invention or the sotive substsnde a-phenylphenol (OPP) or the
sodium o potasshun salt thereafcan be converted beforshand foto 2 cntomary forowmiation, such as, &
sxample, inte a solution, emulsion, suspension, & powder, & foam, inde pastes, granules, acrasols snd into

very Saely encapsulated oo in polastie substanaes.

Thass femulations can be prepaved in & ey kyown per se, for example by mixing the mixhwe

acenrding to the Tovention or the ndivides? active subatwnees prosent theveln with axtenders, Le. Hgwd
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solvents, Hunefed gesses under prossuse andiee solld ourieny, optonally with we of swrBiesactive
agents, L. enwlsifiers andfor dispersants andor fosnrproducing sgents In the case of the use of water
3 sxiadey, Bor sxample, coganic solvenss may addittonsily be wesd 88 sndliary solvents. Selable
Houdd solvents sre swbstsntially: sloahols, auch ss butanob or gvond, and the sthery and esters theesof]
ketones, such as aoptons, methyl etfnd ketone, methyd fsobutyl betone or cvclohexancne, stongly polar
sobvants, soch &y dimathyibomamide, Nameihndpyrrolidone or dinsethyl sulphoxide snd watern HgueHed
gaseony sxionders & owriers are wnderstond s moming those Bondde which ave grestuy & snemsl
tempersture and under aimospheric presaire, ©.¢ avresol propelisnty, suel ay halohyrdrocarbong, and

butsne, propeos, alrogen aad carbon dioxdds; wltabie solid varviery wer vy, grovnd nutarsl winesaly,

such as kaoling clays, tale, chalk, quantz, attapudgite, nontooeiflonite or diatormesons swrth, 2 goound

syathetic minersls, such @ Soely divided stlics, sloming and siticatey; sultable selid carrlers for granulss

e orushed and fuctionated natuedl pdneraly, such ay osloltg, warble, piies, sepiolite and

dedeenite, mnd synthetic gramdes of inorganic and ovganic powders and gramades of organic materiaf,

: Py

such as &awﬁusx, cocom shells, muadre ooby and tobaseo stalks) suitadble snubnifiers aadler Seane

producing sgonts W 8.8, non-fonic sad andonie amdsifiors, such as pobroxyetiviens Sty acid sxters,

Ny

polyoxysthylene fatty alcohol ethers, v.g. aliylarylpolygiyoot ethers, alkanesulphorates, alley!
andsulphonates and protein Iodvelvsis produnts; mulishle dispavsanis are e Heopinsolphite waste

Higuars aad polyvaaryiates

Tackiflers and thiokerers, sweh 2y carbenpeethyleellulose, roethyioslbdise, oatunl and synthetis,
pulverafent, gramular ov Istex-like polymers, saoh as gany arabie, polyvingd aloshel, pobyvimvlaceiate smd
vatwal phospbodiplds, sneh ue copbating snd locithing, sod sodhetiy phospbolipiis, exn be weed in the

X

formafationa, Dither possible sdditives ave minorsl snd vegelable oils,

The Mmearparation of the Sogichlal conpoaats AY ity the canfboand or paper lavers surrounding the
gyhsum oore can be ofiactied by one of the methods known o the pe?”m: axilled in the avt, such as for
axample, by addition v the headbox of the paper mashire, by ibcorpomtion vis the size pross, by
addition o vosting slipe or By spraving on. The methed of Incprporation o beugad o the individosd vase

deperids on the astive substance sought, the respective preparation fom {solid, disperssd, dissolved,

emulsifind} mnd the given genernd operating conditions, o & preferred ervbodiment of the invantios, the
sroduction of the fmgividal cardboards or paper i sffected during popermaking el and not i the
conras-of the final producton of the plssterboards,

tse examples

Exsmpde §
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Forsheoking the effectiveness of » plastorhoned taated with PP in Ge gyosunicore, the resistance way
imvestigatad In the kboratory ofer inovalativn with & fnged midare, For thix prepnse, sandwish-type
plasterbpard sampley having the sHrosnsions 14 x 3 coe avg teansfeorad fo o ¥ Hitte powder bottle sod
uspended by the botle cap. AL the stwrt of the wxperiment, the fest specimens thus prepeved are

tmmersed ouoe iy 3 mixhure of the folowing moulds to simalate 3 strong finped sttacke

~  Penicilliym glowcum
- Choetombon globoswm
.

~  dspergiius wiger

~ Surecbehlinon pdivdany

The wmould species are material pests well koowsn & the person skilled in the at and ave thersline
suitalide for o qualifring cvnclitivs about the dogres of sothmiceokind protection of & product frexted with
an OPP or the sodiam or potuasium salt thersof and opticnally farther active components. The sample
bowds are stored 8t voom temperstere ovey & perind of up o § weeks, & watyy vapoursatursied
atmosphere being conBnuoasly cusured by wmatntalning the inttial amount of water 8¢ the bottomy of the
vegsel {Giveeh oontaxt betwaen plasterboard and water 5 not pormiitedh. The assessment of the test

spechnens v effeored at cortaln times snd s caried out according to the following rating scheme

{=n¢

< shight growih (< 1% of the surface in-fs&tesﬁ}

ey

growth on e serfice

v
@

2 =muderate growth (< 30% of the surfaes nfeste
3=

= afrong growth on te sarfies

Resulis

Microblological resictanon of ¢ placterhoard contamdnated onve fn 2 funnid envivonment

Fable}
| Amount of OFF ie the gypsum Rasting
eore of the plasdterboned
H 30 4 8 Weehs

0 pra 5D YO 383

300 ppm we ok o ol

400 pow 00 LI ¢ ¢

788 ps} fts 5O 90 0%

In this fest, geod effectiveness of UFPR way fomd under the tost conditions desoribed frowm »

consentention of e of oaly 300 ppm-of ppheaydpbesed (P bucad on the weight of the gypeam son



L8

i

i
foood

35

R 1836348

Thas, & plasterboard tropted with iy weun of e-plissdobionel fy e gypsum cove his o higleradistange
to attack by meteriab-dumaging misrr-crganismg, o particaler by mowlds, snder the sanditions of the tegt

desoribed here,

Example
For toproving e ovenl porformsnsy of ay antimicrohial boxbuod, the wse of aofive subddanog

muxfarey iv costomary Tor compermating, for exsvpde, for gops fy the sotivity of one companent ovfor
optivdzing the vosts of proservation, A mikiure acvording o the invention comprising OPP and the

i3

seeond Bmpicldal Somporent thisbuadazole way Investigated, 3 sipprisigly Mgh, yvergisiie ¢t
betng found againel cedaln ndoro-organisms, In particafer those relevant in pravtive, such ws, $or
avample, dopergifie Fovs {Table 2) Lo the antivity of the mixture s betior than that which would have

baen derivable from the sotivity of the ndivideal comgonents,

Tohe svnorglan found for the mixture scoording o the lpveontion tay by dotermined via the fhllowing
muthemativad formula (¢f FO. Kadl, RO Elisnan, BD. Syvbwestrowics and P, Maver, Appl

Misvabiol. 8, 338 (19613

synergintic bdex {80 = e S .
Q4 Up

wher

Qs = smount of companat A io the astive subsisnce mbadure which schieves the desired
effect, Lo, ne microbiad growth,

Qa = amount of componsnt A which, when used alone, suppresses the growth of the ndgro-
TYERBiEmE,

Gy = amount of somponent B in the active substance miixbire whish suppresses the groved of
the prderaeorganiseg,

Q™ amount of compangnt B which, when usad alone, suppresses e growth of the micres

Qrganisms.

Symerglens of o-phoayiphenel (OPT} 1 Hisbendazole (TBE)
Using the test sforo-organism, dspereifhe fSoves, the mindmsen bdibitory conventoation of the sclive

substance combinaticns histed in Tabie 2 wers nvestigated.
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Table 2

Aspergitbus faves

Amount of pure active substances whick suppress growth (i ppm) St
=GR ISR
§B=TRI ; {QS}‘ = 50

§ Propottitady I e active eobstance winipesy which doppress growide u

ppm

TOPP T TRE (oY i3y Cia 1 =087 {Clyy gy = .00 | 693

{QEP/TRE (=830 HOQUQa =04 ¢ Uy Ony = O ‘

QPi* SIBRE (13 G Qs ¥ 035/ (1 Qp) = 043

{OFP 7 TRE (64 |
3

557
ol o
£
fevd

h QO Ga =03 Oy g~ 004 | 5.34
OPP 7 TRE (=5u8)" (Qar Qa1 = D257 (Qgy Oy = 0.05 g0
OPP/ TBZ (=46 Oy 08 1= 027 Oy Q) = .26
OFF 182 (=31 O Qg 3= 0157 (s Q) =0.07 .23
5P THE (=3 a S c},.,i} 1T O O =00 | NG
OPP/TBZ (=1:9) {2038 =005 ¢ Uy Q) = D09 ’ @14

¥ = yweight raties of the antive sebsianges In themikiere)

In veriziy concentration ratics, the swubinations seserding to e investion bave 2 pronounced
N N > = Ed }:

synergistic effeet. The incorporation of & mixture of OFF and TBZ into the gypsum ore accordingly

{eady fo an tmprovement in the sifect achicvabde with UFF wlone. Alternatively, 8 Corfidn amaunt oT4EP

cant wise be fncorpurated in the gypsum sore and a fungieidal treatment with TBE can be effteted in ong

vaper suter fayeror iy both papsr outer Tyyers e enbanving the offnt
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1 O-feniffens], odtviun- vagy kilinvmsdinak vagy arek Reverdkeinek sivalinandss gipgs magd &8 8
magot dirilvevd paply wvagy Rerton kilsh cdtegeket Swfelrexd pipachamionok milooorpanizmusel chozia
ferifiedstd dufvagy Tebomidstd Hritnd védelmiry, dbol sz o-feniifonnl Svivagy wifviumy- vagy Keliumedt wagy

apek keverdkel 2 gipss magbs vannak hedplive,

PR S 2

2 Az . igfuypost szerindl alkaimands, aezal jellemenve, bogy sz o-Railfenol, silriwe vagy biliwesd
vagy exeh keverdkel 3 plovr maghs & glpsy mug sedrse Yanegdrs vonstkoutatott 33608 ppm honcsinicitban

vannak badpitve,

3

3 &z B2, igduyponked legslhdh apytie srecintd alkslimazas, anzal filamerve, hogy & gipse vuaghs

Sufvagy @ papdr vagy Radton kithd ritegbe legaitbb agy tovabbi &) biocid hatdanydy van bedpiter,

& A AL igdonyponiek legaliblh sgyibe szerintl alkalmands, awzal jellkoresve, bogy a kabuwdasie
Sdpropargi-butirbamdt, ndvhoeplifon, proptkonasel, tehokongzol, tetvametil-ditiokarbam$t (thedng,
tiabendazel, clnk-tiszdimstildiiokarbarest {zivdm} &5 cink-pivition kizi} Jopalabd egy vogyiiet a gipsz magha

T

dafvagy « paply vagy Ranton kubd rétegbe kovdbbl A) hatdanyaghent vax badplive.

&z -4, igduvpaniok legrldbb sgyibe saecintl alkalmanic, szesl jellomcave, hogy an QPP Ssfvagy
ndtrivm- vagy kdlivmad! vagy eeck heverdhel & gipse maghe SG-1GE pan koscentrdcishan vannak bedpltve,
a2 kwbendazim,  jodpropargit-butifacbamdn, ndvhunepiition,  proptkesazel,  fohakosadel,  tettametth
ditiokarham$t (thedo), tabendazel, cinlbbzdimetib-ditiokachandt (eirdmy} 8¢ cird-pirition kil Jegulabd sgy
tovibbi A) biocld hatdanyag a gipse magbs Ssivegy 2 peple vagy Xerton kitisd rétegbe 502000 ppm

ksncentrasithan van bedpitve.

&, Az 15, igdypontok fegalshh eavike seorintl alkalmands, el jellemervs, hogy s o-fonitiens!
gxivagy nairiums vagy bélumsdl vagy szek keverdkel & pipse magha vannak bedplive & tlabendaznl a gipsz

.

raagba Syvagy 2 paplt vagy kseton kitle réleghe van bedpitve,

7. Antimikrobidiisan kecelt gipsakarton, amely givse magot & & vepot koridverd papir vagy kartos
kidlsd rifteget tartalmaz, amely tariadmae & gipsdkacton magithn o-fontifencdt dafvagy natrhane vagy killomsel
vagy szek beverdelt, ds adoit csstben o kahendszimy, ddpropergiBbumifberbamdt  sdtchn-pirition
propikonszel tehukonszol, tevametitditiokarbunidt (furdmy, tabendazel, sink-bivzdimediditicharbamal {zirdm}

ée cinkepiritive Kozt valasatonh sgy vagy 10bb biveid hatdanyugol a gipsz magban defvagy a paglr vagy karton

kinst rdtegek egyikshen vagy pundkenlen,
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