;noe3eqn"| 6THML6 ,1 U | 2D02 TRANSLATION Decenber 14, 1998 S/ uc 570471
Gebr. Gtto KG Gustav- Hei nemann- Uf er 54 50968 Col ogne Gernany Waste 16 JUL 2002
cont ai ner nade of Pol ymer conposition as well as the use of phenols for the
pr ot ectm““"wmmmmlMOM ainers as a biocide The invention relates to a waste
cont ai n pol ymer conposition as well as to the use of phenols as
a bioci des diseont ai ners. US-A 3,075,940 relates to a sterically hindered
phenol , especially in the formof a hal ogenat ed di hydroxydi phenyl nethane

(see ni 3), whIdR AeNSd. 1A EdaO N ze soft PVC (daim1l).
Accor di mem“w]mmwwm claims, GB-A 1,511,495 relates to the use of 0.1%
to 3% Db speci al hal ogenat ed di hydr oxydi phenyl sulfide as a
stabilizer t¥%ol yners, selected from pol ypropyl ene or other polyolefins,
PVC or ABS The stabilizer cited in that docunent is explicitly excluded
fromour application for protection, particularly si nceDFFﬁ‘%b%rli“t i 19 pat ent
only provides for the use of the stabilizer as an anti oxi dan®/uef7847 lan
agent to de-activate netal in the plastic m xture. DE-A 2,640,473 discloses
t he prodadiri OtodGbactriostatic plastics, such as PE, PSt, SAN by the

addi t on @fistheHKemehmanoefffensor triclosan It neither dicloses or suggests to
provi de snoBLoogent ai ner made of a specific polyner conposition with
speci fi cGammapt s of specific phenols and the use of specific anounts of

specific phenols as a biocide in platic waste containers. 16J UI 2002
-z TAE-A 106 51 445 relates to the use of bisphenols, as they arc al so bean
defined in the new Caiml, as nononers for the preparation of

ol ycai at e l.ycycl ene, can be seen in faornula VI .o 4. liars
58 1 hr oulfitseconHEr fiads il FOBES corBposirion g avell s cihe use of pReRalY Tanthe, ' 1o
whet her @igediiRw JTURE cAitalReSSs ABRRIRY s are still to be found in tho
polynmers in the end. According to its main claim EP-B 112,542 relates to

pol yarul i de nol di ng conpounds containing, relative to the pol yam de, 0.5%
to 15% by wei ght of at |east one nonophenol. US-A 5,3ti7,025 relates to a
cross-1linhabl e conposition containing polyethylene that can be farther

processed, Thalinexé@opkdates td 9 vasitdhia@ies madd bf ahallymémcontpdisitionnstveell as
pol yol efins, aflcﬂio contajh a cross-linking agent in the formof an organic
per oxi delOitht pieRIPhynels as @ Blocidgs swganaidgs ght of a pol yal kyl ene benzene

pol ycar bongig aag oebho ﬁéiate§ & %tsjtéﬂ%a%f hirQiQrtea;Stlﬁe_%oBfes Q86T AYIENBr R YPATEY |

0.2 to 2 parts by weight of a suitable cross-I11nking co-reagent, whereby

t hi s contpdegedatied dstgldeatyelih Henplnmetiremgy (ss¢ atiddlaldf\cohinmt @), exhighhesteds to sta-

ant i oxi d@gt Sifmﬁgﬁbh .holvvever, excl usi vel y non- hal ogenat ed anti oxi dants are
cited in'eoy C{H418s052 t hrough 64. According to its main claim US A

5,298, 540 nRkaidasy tolitdsdPCcRIms GBSA abi1lie8 eRe4abaeBe use of 0.1% to 3% by
weight of a special halogenated dihydroxydiphenyl sulfide as a stabilizer for polymers,
selected from polypropylene or other polyolefins, PVC or ABS The stabilizer cited in
that document is explicitly excluded from our application for protection, particularly
since this British patent only provides for the use of the stabilizer as an antioxidant or as
an agent to de-activate metal in the plastic mixture.

DE-A 2,640,473 discloses the production of bactriostatic plastics, such as PE, PSt,
SAN by the additon of hexachlorophen or triclosan It neither dicloses or suggests to
provide a waste container made of a specific polymer composition with specific amounts
of specific phenols and the use of specific amounts of specific phenols as a biocide in

platic waste containers.



m xtures of thcrtnoplastic polyners, whereby this m xture contains gg?@gqmz
75%.by. wei ght of pol yolefins) 5 ~ to 25% by wei ght of polystyrene) 0

15% by wei ght of PVC and up to LO% by wei ght of other plastic polyners,
whereby this mxture is put into contact with a cornbinatian of at |east
one statically hindered phenol and at |east one phosphite or phosphonite.
The exclusively statically hindered ph@rols cited in the patent have a
characteristic halogen-free tent-butyl phenol group) as can be seen in
colum 3, top. Ul manns Enzykl opadi e der techni schen Chem e (LJIImann's
Encycl opedi a of Industrial Chemstry]) 3" ~ edition, Valunme 5, page 757,
descri bes the use of polyval ent phenols of the type defined in Caim1, but
wi t hout i ndiggts p K . it @n.

U1 mann s Encyel oaed & or i hdaery S 5? ERERFRts o 4y AR UPEARORISH A8 1 oo
descri besntw€lainasd sas-fohomete fadthp hespatasion mf phycpdssageobhgtitngnrkicaxibdant s;
Table 3, how, 1 6 JL%¥2002 -3 .ever, does not show any representatives of a
hal ogenat &8"dP BYaRw% Y& hassit: HatsBnerough 99 d bz ¢ar e Poes petareiads soc-

ai hydr oxy iRNBRaRLIE to diethe? fRIEDIREATUBEE oottt ROCAR!S bBound in
disinfectants, that Is to say, 1n order to destroy pathogens as well as to
prot ect phepadymemtietheaind. and f ood products agai nst nmicrobial attack. This

is normally done .in that the disinfectant w thdraws ter fromthe terial
to be prot ectERPriigE 1oL measclpiy EE; é?rg“%ﬁl?'f@%“’dﬁ&ﬁr“ £ FE1AiBE SPBPRURHSanges,
while oth S 3 0%;%, : | €50 rbﬁ"-"v?c? [ ' bi f the
cells. Thgs%ggﬁgg?&%‘g}gggﬁdate lggm%/?gigdﬁp eny@ﬁ?fg{‘lﬁ%?g? HARbpBnof
di hydr oxydi pt8ry |5, 3a102iSdelatea tal a didsy-dinkablel cgrhposjtionet dnaising tpalyesrydensf that

articular ipterest here are enpl pyed especi al | an di t.ve for
Raotor 1 o1 53 B Gshe PrEEseD: oo e, 5o Eunera 1348 ARl ih bPo R, o
cases, SUGkoSiedihdh RfcsBaRinEREbAE (RO fHnSof&] brgabiovRrd: Q@ i difakad Jat least

Particularly under the designation Irgasan~ DP 300, Ci ba-Geigy of Basel,
Switzerla %fbfyewgghtrpfmquaghd' sagiHieateng geincambgpata e weH a8 osigve ¢o 100 parts

preparatio and, thi s, agent ,i.s,2, Ry SN C i ) t her
or 5-chl orogﬁ% E‘?‘Z!"&F @ﬁ}ﬁcdpﬁ%ﬁ%%ﬁdﬁgﬁéﬁ%{&%m% %éﬁggg%g%ﬁwgo %bﬁf%ggﬁt i on
to its cl agidre®) thiS Corhpoutdsipelestd fibhi smengstoritalliyshindesed phegylodyetoxidants
conjunction wth nmedications and ms%i cal tpﬁr oducts, gr[agrti ul a%l{\}% i‘p { he
dental sectbircbniomsss, Grdesysiaen-halpsanaicd joROP S5 U PR et i 1 e
fibers andsﬂh?oﬁgfh with an anti-mcrobial finish, and this product also

d

serves as an additive to prevent mnicrobial contamnination of water, anueous
sol uti ons or Axcording todtimeainalaimnEsed b 2D8,6M refatehtogsproeass to pabilige eccycled

air-conditioning systens. Noreover it I wn. | | gpadi e
der techni m%gdfeﬁ’ic’émmlj“l" “Engbgf’%’bé | am(g{x &?%&%ﬂ?gﬁg?%cﬁgﬁft ?f] ,
5"" editi Ofeigh0biBlydfefink 984, 1o R3YE byt vel ght tofglolyskyaetd, %5 théfeby exightefnot
attacked by m croorgani snms. However, it wou|d be a}flcv nt@ eous to au\{oitg
cont ami nat PY& 2 19 03p by g bt ofqtherRiasys RPYIRETS F iesetyd gﬂ@é{%{%ﬁt%l Ner's

that are ”ﬁ@rﬂh tt\vgitﬁt&(){o%?giﬂﬁﬂmpc{foaqqﬁﬁ of sRHEAR} GindBRH DheddlCard ASRAL one
i nvention Ras the objective of providing a waste container for a pol ymer
conposi t i ophédpaite loaphasptlositeniThe tivigsiedly eeticaliyohingraed phenoleitsd indaypiton:

containers where a disinfecting effect plays .a role 16 J : - 41 An
addi t i onal haw; &chppetegptic h@owgféférffﬂrc%%gri‘?ﬂg%ﬂ FrQUR %Pgﬁasgg?i‘%%%{mal
pol yrer ma%ésr bat ch that contains the above-nentioned additive and t hat

can thus be Turther processed into the above-nentioned containers Acpo_t her
obj ective of UHeapneEeztclopidisrder tashpischenfrhemie dVilonann s Fosxdopyiie pflpdus

abovenentiqn ol. I ,@QIPOSI ] r r4<hh 'W, ols
mast er bat éﬂﬁdgﬁewﬁt&‘ ’ guﬁ e %@ﬁgﬁ’giﬁt”ﬁg gcrsgggér?ﬁ h?ﬁ'\%dﬁlti on aiIPégt ?Eﬁd
further progagsiyie @dfidedanatiome | Mptisinad inditaingr thootppsie Bowmpsnert] ¢f as of
t he above-nentioned polynmer master batch into containers containing

pl astic, egpégnendomposttienst orage and transportation containers and di sposal
containers of .this kind. . Finally, AR T 86t sOf cdilen PRRERENE ARVelbi on
is the use of L%Wéars{‘é‘l Gs%g’gy%{o%cfak)ac%aelg?‘%axglﬁcgﬁf&glisﬁg’r Scon‘%lgﬁt.s as desczrli bed
above for nakefbealiBe eRBY &f Kihdgedphaiblsan the pasasgesahopt wiaxedoptst dable 3.hetv- by
using a specific quanity of a phenol that up until now has only been
.utilized in the cosnetic sector as well as in the classical disinfectant
sector, it is possible to achieve a material -protecting, that is to say,

di sinfecting effect in conjunction wth the above-nentioned special polyner
conpositions or wwth the polyner master match. Thus, the present invention
relates to a polymer conposition in which the polymer is



sel ected froom anong pol yol efins, styrene polynmers and pol yners cont &i §1pg2pp7
hal ogen; except for soft PVC, |inear polyesters, |inear polycarbanates,

hi gh-tenperature-resistant plastics as well as recycled material stenm ng
fromthese types of plastic, characterized in that, relative to the total
conposition, they contain 0 Ol%to 10% by wei ght, preferably 0.05%to 2% by
wei ght, of at |east one phenol in thqa;prn1of hal ogenat ed di hydr oxydi phenyl
nmet hane, di hydroxydi phenyl sul fide and/ or di hydroxydi phenyl ether, except
for the di hydroxydi phenyl sulfides, 2,2'-thiobis(6-halogeno-4-0C -a-alkyl
phenol ) and 2, 2't hi obi s(6-hal ogeno-4-C2_g-al kenyl phenol). A preferred
group of the phenols enployed are the halogenated dihydroxydiphenyl

ur et hanes, di hydr oxydi phe sul fides .or hen et hers, which are
el et acbVeR GO et AHEK Y EReSRAHY S 262 b bRngtee: SmstoaT g b sty
nethane

3,5,3 &E?g¥$g%ﬁ+%§ﬁhﬂﬁgysg?ﬁg?Péyygv%ﬁlﬁg?rnethane (Monsant o Cor por a 1
6 JUL 2007 Itis sonmad, ;Bacmcs to B¢ ﬂwhbmadksﬁmfc@ams,zthatds l:g/shyoxy@hdphtorqutmygt hane

Eacht | ntAPHR A L 25 6 PR lacts "By e NSO Rt b BRERyoBiD) 1 e,

3,5, 3 Sattatcetm@m @rially dondlinfihlr R Nidinkdiedi Iwnﬂidlrefwmatér ﬁ@frﬁh@@da:terMP'ﬂ@ant 0),
d, 4'- dlhydroxy 2' -di rnet hyl - di phenyl net hane)

2" 2-di hlgmprg@teg dgngﬁummeuég lpm(ggrﬁbpgt,@qhyl) protein changes, while other dis-
2, 4 4" - tlrnfe% oty lﬂogk [JQYa%r gééﬂd &?9“ th%tutﬁgh {]J)f &%Scﬁns %e c%)s% oq;'hgf% gﬁdtgcy )
eno P or

AnDng t he above- neén consi's

hal ogenadlhgddxdxymyldemkytchtlmnemydxhymbkmﬁ@engll wﬁdwwﬂ amgdwxyslphényde:tmd
dlhydrox%dlphc yl ether has proven t? be especially pQFferrod and, .,in this
A

cont ext , Ak Becticplar interesiisre aneesmnloysdespecially as an additive tor deodorizing

2, 4, & -te{ddcmtpmu?rla @&ﬁ; OBYEY RABAY bacPLBEHsol¥If thos! Bagkd SUciP Sutslriedy! ngbe LDso

value) is practicall on XI C an does not acctunuldte Int

to its hingltihg pdegys wdmabme orat2 m°Fﬂrd>raetl¢ullmty eRCtHesRSsighhtion gisan® ﬂ)P

practica a i on_or. an nificant tr ition to the hase
_when t hiedol St &atgga.f @%S?ﬂcém%? Pifort £ aphranipiebiAL ped dRUssrin capBotibe

pol yner ;%Bi}%éﬂs' QRd iR RRON zhwﬁéhn&eeﬁhp&%sz% ALl teke® drS5-0RPAY-2t 0 be

added to a pol ymer conposition. Wt pol yner conp05|t|on) t he pol yner

is sel ec&%dmh(\;mmW)mhey@ll @fttrlnbsats@%)nén padijioe te its plasyinelr gseciortoat ni ng

halogen ne [ e I|ne pol Fha

hi gbt enpe Cur e Be5| (s:ttlél [Sopqma{)s?ye ngg J&E& arsn%ber%fcﬁauamn%qderpf 1 s[frgﬁ:r ni Xx~g

f rom t hesas tpapaclafy i ﬁl‘étdeﬁtal Aéct 8 TA Hdeiekr i widedpeeddr R8ANGT usevcsaﬂﬁmrin grbe term

pol yol e~ins refers to et hyl ene and the subty es of pol%fth yl ene,
nanel y, Yidinggexiile ﬁbfswpé asa‘éﬁq\gltla P antimprgbiad finishnang thispre coalggeerqpﬁm)

HDPE wi t t
copolyne?%ﬁBa%ﬁka?engﬁﬂgﬁb wRﬂﬁ%@&@gﬁEﬁég@ﬁ gaﬂﬁ %&QB&S%K§ %g“%ell as
E' TFE, methcaésnsmdllapohymchmbefnelnmmbe atrkmmdpmlnmgesryst;ema chenai eal

dif f f PEC, ..CSM d P
T ort o Mot it 55 Ry oy D imapa B lamai s, FBRE TR e OB y rer s

and pol yphignsts’ Pﬁn%ldb@ﬂﬁﬂif'lﬁdlﬁma‘?%@nﬁs‘i e difibiNIoliERM 1, 1088, dadd 46 2002
as wall as EPZ'R her bdnds of pcl ins arc onbutare) pol yT aet hyl

pent ene Hs thal nlaS@@S plesingselysh at cyn@tn:@tac bqolm;lsr ogfgagtsmse Rewsety iteweuldobgre

enpl oyed_ as ner.s_ ar yrene itself G I

ctyxene uRarBErorati shfeiialipf X, bF Shisad o BlekodRrb ML S REORIS < s
ASVK, SA&ntBers gad afd memip @ Maﬁrfso@gd)daalsbbb@radﬁ: Vodstd. mpact - r esi st ant

anor phous thernopl astics, such as 8, ABS, NDBS, MAFdS, ASA) ACS AES as
wel | as ES,The-psessekinyessintasibe a@e@tn@rqﬁmp‘aémg@ wRHecOMaNST fof acpplymersps,

SI5 and es Qi I: used in
t he abov'g)]mn?tJD il Ongﬁg%wéﬁo ?/lgr%lrf&%%p%g%?tt ?gn%sa?é&earﬁ%gﬂ ?ggl?f&)n?sneo g?'%v\aor ds)
so- cal | edisinfegtitlg PEEYt ghplsydablnds with PVC as inpact-resistant PVC types such
as, for instsmco, ACVC/PVC) >rVrVPVC, MB5/PVC, PEC/ PVC and ABSI PVC.

Mor eover, statistical copolymers such as) for exanple) VCVAC) VCS, VCAN and
VCDVC can al so be used. Exanples of e.dditional polyrncrs containing

hal ogen are pol yvinyliden,a chloride, polyvinylidane fluoride sad pol yvi nyl
fluoride. The additional |inoar polyesters used in the pol yner conpositions
according to the invention ere polyethyleo,e tcrephthal ate, polybutyleac
tcrepht hal ate, bl ock copolyners as thernoplastic elastorners as well as

pol ycar banates. Anot her plastic group incorporated according to the
invention into the polynmer conposition is trade up of linear

pol ycar ba, tnates, al so including the polytuthancs p0.nduced by neans of
addltlon polynerlzatlon to dllsocyanates or polylsocyanates as a stage

o, . o



Finally, mention should al so he nmade of the high-ternprxature-resisthﬁUULmM
pl astics for use according to the invention in the polynez conpositions

such as, for instance, polyphenyl ene, poly-p-xylylene, polyphcnyl ene uxide
pol ystyrene, polysul fone, polyether sulfona, polyphenylene sulfide,

pol vphenyl ane sul fone, pol yrncthacrylimde) polyimdc, polyesteritrxide and
pol yet herim de. Instead of the above-pncntioo,ed plastic classes, it is

al so possible to utilise the corresponding plastics that have been

recovered in a recyclins pt~ocess and separated according to their
trusterial class. 16J UL 20D2 7 It is particularly preferred to

enpl oy ~, polyethylcrte, es~p~ially an H~-fE, within thn scope oC the

dbovenent i ne&. olﬁngr ﬁonaﬁéﬁ§ition. Particul ar %gcfexerlcelis given to
setting the"p %‘B‘8P iODIecHYe ShEKATeTeRt IWELiYbIS e PrParbotiof RRPIYPe 0™y, t 0 2~a
by wei gldr)bagshidthatbénthihy tidl atdvéTRertOnld adaiBVe \WRH 9hdt-cah Ahd b fifleRtpedd-, it s
a matter of course that the above-nentioned pol yner cotz:position, aside

f cronn esred paip shebwyeinggntighebcanszinerisns the auxiliaries arid additives

comanonly pr nt...n.pl ics) for tnstaace, Ftlle~ aradlor colorants in
Cheor m o RBTBENbuEAR B skl inleBRRATE S sekicefon BT e Be ARG £ ves
acre pr asafibnedpdli@eCaIRSitionat foithd ABOWY-Sehdsi@dpolynid Mmddid Yuica. 3% by

wei ght) preferbly 1% 10 ~.'o by weig4~t) relative to the fatal

cocnpogi t | drothegubiest matter ¢fdhe prosent Avention éuthg dithar precessingef hadbevsres al so
i ncl ude 1 Ay es, C i - AN ke, for
exanpl ef’if{ﬁgﬁ%@(ﬁ%@ér %#9%(%? .ﬂﬁ} %t‘?’%f %s%‘(}ﬁ § aﬂ&‘:’“%t}h%@i"%g {1 ?Ebﬁegglr%g&? I]:D%%{zgﬁpl es of
filteseiita dohmisroceRgaimnplatticrespidlgt inoh seegieosrs! aimpohaida, cdrahiaend)

fiberglass.,. |, Efa | .es ofagigqﬁnts are fitran carton bl ne~c, ctrrom um
oxi de g@@@?“g?q EJHiaigersof 485 Kindt ani um di oxi de and pht hat ocyanir~cs. Hal's is

an cxar npl ginily, anbih@Péubfdcbi {Hegﬁ‘es_@ﬁlﬂi’fn%ﬁﬂbn iSXRITRE ST pREndIEA! 4 BloBRIEIA R Ers arc
cot ~pounds on ‘the basis”of (3,5-di-rerr-butyl-4hydroxyphaayl)-propxonic

aci d esftentginef eonténis esadaseribgderboug &rymdtenialp conspinogt plakicanol , whi ch are sold
by G bo- Gej under . t he .br nano Irganox.. Anot her subjec tter .of the
ot esent. i risatae DS ts cgpR el S Rsier B WaarS) o L AhFRL BRI bt ¢ et )
t el ati veoivohas faly Béehl utdRER s kid @RnRtit skctbi s WBBhSTin Bt ddksichl dgRifdcddngt s t 7. 1

%to 20% by weight) preferably L%to 5i0 by wigl~t) of at |east one
Phenol . sqHer, dbis Possiblee peted amstesial-peatedtingsthst Bftersap| disipfestingietfectiin t he

formo:f t al G r tycj. |-y t
For mu a7 HRAGoR fily AENEPhen 50 HpLHDF L oocl s Y Rt B pYfmer
above- t messier in@tched poEym er corrl position. The other additives cited about

are prescrtt in the rnastet batch in anounts ranging fro I to 50% by

wei ght , prtﬁit&r s RFe¥erbayention Rl tah Y0 T GEpos andfliw}ucrﬂ G Tega
conposi thigfted ARRaHORG Sy AR /lyrEiLHONRRES SRPPEiyMehd chht¥ining halogen, _
above-nerltioncxt ataster batcheglare pfoduced in“such a nnanner tThat basic

pol ymer exeaptferssoft, RVhehinesd polyestetsc lineas| potgcatbamates, high-tgmperat@@0esistant
paraturc,t etherlmﬁth ck~0 ddhtives.a~ d Hbs duont.l ra ulaﬁed.dThis 15
one, 1 GPRGIRRELES kspybied Puleint ptamitinggTom ahes heR el s g dS s a Ron
wheel  niixgiat, raltied orhié elaltddmpositien, they Eqflainlnd 196 eneatedvdightapeasmy ci al |y
avai l abl e granulator..ln order to produce the finished parts) an

appr opr 0450 &3 £70aby Meighbfofideast ormplanol & Bederm of helegenpied dibgdroxydir by
means of j t.ar) .c8s ayi ! . I exari.cally),
Aot ner PAERT anfheiS RS AR TS LB O BlonPetlelralearBE i g
of the ahodiverddydiphdnylosyifigds, Cphisbis(@halogend-4-Gnk-alkgt phamsiprany2 eans of

i njection nol di ng, rotaonol ding, injection blow nolding or other
conventﬂ@ﬁgﬁ&%&ﬂgﬁ?P6H89F8@€§gé§6@§)meII ae bl ow nol ding. bTfhen one o the
above- ment \ofieflrRATrGu POt MEESRnOSE &b RCEteaRe AhlokEnatdPlinl BDxyaibREST
methanes, dihydroxydipheny! sulfides or dihydroxydiphenyl ethers which are selected,
for instance, from among 5,5'-dichloro-2,2'-dihydroxydiphenyl methane (Preventol DD,

Bayer AG), 3,5,3',5'-tetrachloro-4,4'-dihydroxydiphenyl methane (Monsanto Corpora-



rial, then'the fiu-ther processing into the containers used according‘hﬂ 00
the invention, pt~ticularly the storage and transportati on containe as vw%?
as the disposal containers, is carried out by means of the addician of the
tsppropriatc polyttlcr-nmaster batch granul es containing phenol) whereby

t hese granul es can be fluther processed by the abovctncntioned nethods,
especially by injection nolding or injééfion bl ow nol ding, to formthe
containers, particularly the storage and transportati on containers as well
as :he disposal containers. Another subject matter of the present invention
is the use of phenols for the protection of the container contents for

mat eri al s coatai ning plastic, especially the containers nmade thereof.
Moreover, it is also possible to enploy this phenol rig a biocide. As
defined in the present :nvetttion, tho termcontainers refers il

particular to storage and transportation containers of the type described,

f | @on}, 1B, 5:63NHE-Bé y i ) tQs.
or exanpl &pnj, 8, 6BNEYE-B ﬁamaf&z,&aﬁxﬁgﬁﬁ%&i%g% &fgq)mz omélxaetqo%pﬁﬁi@bg, 95

di sposal coratainece as described in 16. Moreover, 't term
al so ref er Sighprailshdidroudiphemdanifide MVavery BeckmngenPéanahainio 2s6H34S- n

the form of [ ~liter contajngr.and, . in the disposal, Sector, to
the typi ca!he&%glol&%/@%b%h@glph?g ﬁ‘ﬁ*‘%a?jogge’ '%ﬁgl.ﬂoW'%’ﬁi'Wg‘?’ %}é" ‘gBlbeé‘y ff“[‘he
use accor difilg (Qctaher,i M&ﬂﬁzﬁt@ft)1,4E-Bih§dxfo§§rm2ahﬁﬁctﬁ§lfd—’x?§eﬁyp Refbhfe, SAT314ng or
interi mstorage container used for ofgani c uraste) of the type ma. do) for

i nstance, &ydroxyyifaiphenyleethed (UiSlever).cddtdatnrblorpy?phydtbkydiplzamy] cther glrda-U ~
200Z -9 vol, :10@ &pﬁ_@égﬁr of magnitude fromLO to 1000 liters,
preferably Trom100° 10 iters. Wthin the fi-amework of the

above- nent i onAthongahe kboviesm@nished g@cﬁhof gioupd) ehep NP | cdniistinpeofRGRAtet @i-AN
anount ranq&r{‘l? fromO0.0l%to 10% by wejght, preferably from0.05%to 2% by
vei ght, rell¥ofrydipheny]dnetbang, diydisradipheny] sultids and dikidroxidiphepyhethenbas i n
the materi i N . i r. n: i: t i :

Pl yrTor - e ey e, i Bletbrg s PR KAl R dol-beliBfed,
upon bel ow 2p,BHnchles-@rnerdaydgriboylieten whichDirskiswifasungin Dg valmandphani ng a

t hi ckness of .3 nm ar.e eppl oyed as the test, specinens in.the m crobi.ol ogical
experi ment sc,aUMPT“émﬁF %@°Mémgp%‘w+ﬁﬁ 9“[3'0 OGRS %&‘dﬁﬂ‘_é“ Q%IHEC’P

thi ckness ahgreufgfl2¢0*Ci[3869F Ahabiio x?c_?ai1§,no%aﬁxhdmapoﬂuntyméﬂslcam {rBfdition

| r7asan DP 300. For purposes of determ ning the concentration by means of

t he i nhi bi ttentge rien@bassswhen RletphisEdi (s fncomontted ipp haToets 3nmh anmto the

St aphyl ococ irr=errs (ATCC 6538) were bred on casein say-neal broth
(CM oxoi d)‘,?owﬁgﬂrﬁ:doﬁ#pé%@&ﬁbut ont o casei n- peptone soy-neal agar (CM 131,

oxoi d) and i nQhbabee:-mkntiohed EE&o@E&diti&#)ismaﬁﬂoheJaddéd for gpci e DEONIE it e
applied onto.6-mmfilter disks. A Htachi U 1100 sopect ral pB{o& ter in
conj unct i on"uhtthisRedme Fompoyitips, e PelyTEs is(ssiesddTom amopg peligieas, Lywat)

vrith a 5005 a 0 It {hay |aﬁ§mqt high-
spectroscog?ﬂyégﬁémyﬁlgﬁ%%mﬁ%%%cgﬁq} gﬂygnggtug wg)vgf&engt E”:ci"f : 5 nm
Tl | e cal cul ehiperatirerasistantqfiastibe aserlias eecycled nddsal istradmingl fom these sypeatoft o

be the foll olvvi ng: Vs - Tc MEiI xT whereinVs -sunp volune [% as a percentage
of the totaP“%‘bq'urre]Tc -total content [ng]M-mgration [ppm |]E -enptying

interval [1/yegd gdfinedSRTNE pRsdrt ifveh¥GRtBd term pdiysiefnsreZd920 polyethylene and
the subtypes of palyethylene, namely, LDPE with typical densities ranging from 0.918 to
0.950 g/dm?, HDPE with a typical density between 0.95 and 0.96 g/dm?, special copoly-
mers of ethylene, such as LLPPE, EVA, EBA, EEA, EAS, EVK as well as ETFE, mix-
tures of polyethylene with other polymers, a chemical modification of polyethylene in the
form of PEC, CSM and VPE. Other important representatives of polyolefins are poly-
propylenc, the copolvmers and polyblends of polypropylene, such as EPB, EPDM, EPM



For-a | oss of 2 ppmof Irgasan DP 300 per liter of sunp volume, this 16 JUL 200
results in the followng: v _ 42.3 x and correspondingly for a | oss of 10
ppm of Irgasan DP 300: 211.5y = [%4 . x with x = service |life [years] and

y = volume [% as a percentage of the total volune]. Exarzzple of cnz
erzzbodiizzerzt: A sensitive microbiologtcal test is to be enployed in

order to quantitatively detect m crobial contam nation in test specinens

made of HDPE as well as the migration of the Irjasan DP 300 out of the
plastic, in order to be able to estimate the rel ease of active ingredient

over the service life. An attenpt was also nmade to follow the m gration of

| rgasan DRs3@M aEPDE. Ofker pihabbt %ﬂ?&léﬁ@ar@%g%u%eﬁoﬁyﬁg%&ﬁl‘li;ﬁctm&@eaﬁbﬁ&ts.COpy'

For this purpose, first of all, est was drawn u es It possible
to quanti {28 PPlWeobptydeeect the anti-microbial effect of test specinens

cont ai ni ng Og2%.lygagsan DP 300 and ] rgasan 300 as a pure substance. In
order to exaﬁlgﬁ%p{egg?ﬁﬁy&r‘ﬁﬁ" ot ¢ h%%@a@WF%%PaW%@GMw feelbps

vari ous t egdll gekEs hR ARt ngdyc -t ast LTens
wer e incubated on gorgm%}gtozs?%éﬁgt%ﬁg‘go l%@%?ldsy\%g}éﬁaﬁ'a@égﬁ%g?%’ 1? ﬁceg‘%‘q&gfe&lﬁjrrf. As
i ndi cat or Polymgs rﬁﬁdﬁ?oéﬁy&;isﬁﬁs R razafe eppadymel s -and lpodyblendsi asumpiaciatebistanng

o0 oo ik Rebtobhelitn hrsian B S 388, MAted ABR RESIRER S B0 ¢
ki netics ofs hglorietsienas a@&%w@pliéﬁgrcﬁgioﬁf&s.isﬁhomaﬁvho$%ll'§%§}§§§.mi on were

exam ned by incubating test specinens in a defined une an
subsequent | yE¥omipleatoif pglynimesrconitaihing Iopgen s capdeasedvint theagbave-mdmtioned

inhibitin one test..Both S re_ cal i brated megn f | 1 el

bt ches. ol LTS raR YL olty T SUEs prospas <ol HEe BYEoaRBbRattnuon
Wl be claipP3CTes get-Relse PV Hpéchrh Qs, MBL idstinkfleadvavew ti oy AFvaure) .
The follo~c7/ng is shown: Figure 1 - a P~,ri dish with agar nutrietlt nedium

onto Wi chMBSEPYar iPEGR ¥Eneh BT ¥as Mereovegastanstiopl soprlmes sdnampiri ed

after an i i‘g@” iﬂf&1 v QU - twpi I e DlE T on
test with an appli ca&%{bn 0 Q{%%ﬁlﬂggys(g%v%@gm( ct‘f%flb%gdr!\?&ésoggéﬁl?aaﬁon

i n~t he ppnpalgacecqutabing chalgpan rusé polyeivylidévecenlariden polyviriyiidefsd Guodds andt he
m gration OLit of the HDPE in water (in the intcibiting zone test) during a
pcriocf of PAYYiBYLHudsiet o 400 hourss;

The additional linear polyesters used in the polymer compositions according to the
inveation are polyethylene terephthalate, polybutylenc terephthalate, block copolymers as
thermoplastic elastomers as well as polycarbonates.

Another plastic group incorporated according to the invenption into the polymer com-
position is made up of linear polycarbarnates, also including the polyiwrethanes produced
by means of addition polymerization to diisocyanates or polylsocyanates as a stage reac-
tion of dihydroxy or polyhydroxy compounds.

Finally, mention should also be made of the high-temperature-resistant plastics for
use according to the invention in the polymer compositions such as, for instance, poly-
phenylene, poly-p-xylylene, polyphenylene oxide polystyrene, polysulfone, polycther
sulfone, polyphenylens sulfide, polyphenylene sulfone, polymethacrylimide, polyimide,
polyesterimide and polyetherimide. Instead of the above-mentioned plastic classes, it is

also possible to utilize the corresponding plastics that have been recovered in a recycling

process and separated according to their material class.



Figure 4 - ‘the plottutg of thd extinction at 2BS nrmfor a wei ght radrfgelbfi);
up to 20 ppm Figure 5 - the mgration out of the fIDPE in water (as
extinction); Figure 5 - the theoretical service Life of a disposal

cont ai ner ox Large haste container (LW 1201140 liters) plottod agai nst the
sunp volunme as a percentage of the totgl. volune. Figure t shows true
dependence of the surface steer o f the inhibiting zanea on the vari ous
concentrations of |zgasan Dp 300 a.ftcr Approxinmately 16 hours of

i ncubation on agar plates with a nutrient nmedium The concentric dark
t~ings do not exhibit any mcrflbial growth,. Fiowavar, the filter izi the
center of thﬁ.agar. \Hl ?te hat, is bﬁrely v 1siblz against_the_background of
the bacteri a gt BWH A ¥ HPHHTeE S FRPIY rRP IslyAE eI pEc 18 an HP-PRi wikbnifext |

t he di ane § B S0 Lt:zhiditi [ way
that is p?g%poe?{[i[%ér}%&# cr)Ifl %ﬁgn% ncen%rrct:fftﬁl ﬁg%ﬁégeﬁ%&dgi&?ﬁgﬂgﬁﬁ%ﬁgﬁéj‘c{ogfgo
dependent tigig thhpropensi boff yhang! of thispe iy e binpb st drgat ol B €6 waﬁwif)%ﬂn c¥dd-h
respect to.tre B Gl Vv %&redtcnt usod. In the case of Irgasan 300,

sui tabl e r?i‘%w&é édhf% LY Weightew of then speeificity and sensitivity - can
conpete ruit : . [ 1.C tection: methods, Sinca, . as a
rule, it cannb%%%ﬁ%f?ﬂ%ﬁ%f%f%%@? vﬂmgtaﬁgﬁlg‘@?\tﬁfgg)ﬁfmngd%g%}&ur,

speci mens tadn, ande flormite pon et allicotondineys akelabdefadhdditive tRaguhigment
that only yields absol ute val ues_once it has been conpared with the
caacei | t r PR DeRlREiSs.Jor injaghy fdlers epdgr Folgrantppptire form ofiBeaattcand tnor-

Accor di ngl y.: LA | J I vk 0~ A.njILt A nhi b tian
concentr at Oﬁé@@%ﬂf.ﬁﬂ%&i%dgg I g%%&%@ﬁ%e&é&é ‘%gfg‘]{‘rel%‘! %oﬂ&guﬁggpfﬂ?{c&&nﬁt rient
subst r at e.rafgigpiferd0 dEpioct’s by heighyrprefenbhr Pa to 2% Yhweeaighpvelatived toahe ragles as

a function of the ‘concentratiqon of Irgasan DP 3~0 (triclusan) .in ppm The
sat ur at i on“ SRR g@f“&ﬂé’é}?& FIOVETRFELRNGdnatEagies ap PS@I‘I‘]"F%P‘?% d%?]a‘g‘h?k? are

about LO pRkidritabstirted, Quais hg%gs&ﬂﬂlﬁﬁgrendsilﬁc%ffo?&@u@ﬂp,wiubﬁfrf)erﬁro.k%juﬁlsan
that, over the course of 1 ~ days in water, tnigrates out of a test

speci men hdatifg 8gcogfefichbert siebfliges. Exaaplansf délewrinzha sprigezanshransperatsn means
of the i nh;&loi%cﬁﬂﬂe est "Eéﬂ'aisft”e 3) as evell as t3y ultraviolet
spectroscopy (~1gi.l rém‘&). R ¢BiT "patison with the correspondi ng pure

subst ances sdapldiofpiimanat e fupen cirtler blodk, negmito deide Bragu; ddcdn diokdledy .

The differegnces :—lidgof E‘EE extinctions obtained fromexperinents with and
wi t hout t r PEPBEL foxjde and phthplgcyanincs.or od bet ween the ~rerious bat ches and

within the tggfs wniﬁﬁmpieﬁfhil@hi-ﬁatqﬁ@ ddaitivee smal | exttnetton val ues, which
lie close to the tower detectionh |im't, and to the |aw specificity of the

method as welExeaplioss ibpitystatiilizsry eronermprimgy ot Bty ph (L Adtiarrstrivbdri on
of the tri ﬁb&%ﬁ%}laﬁﬂ)-‘}%di&ﬂi@%ﬁh Qﬂéﬂ?fogmtﬁx@%eﬁﬁcmm'itolior octadecanol, which

are sold by Ciba-Gelgy under the brand namo Irganox®.

Another subject matter of the present invention is a polymer master batch that is char-
acterized in that, relative to the total compasition of this master batch, it contains 0.1% to
20% by weight, preferably 1% to 5% by weight, of at least one phenol. The above-
mentioned master batch is preferably produced in the form of granules, whereby, as elu-
cidated above, the qualitative formulation of the phenol and of the polymer cen be like
the above-mentioned potyraer composition. The other additives cited above are prescat in
the roaster batch in amounts ranging from 1% to 50% by weight, preferably from 1% to
5% by woight, relative to the total composition.

According to another preferred smbodiment, the above-mentioned master batches are

produced in such a manner that basic polymer granules are heated to their melung tem-



Neverthel ess, it can be 'seen in Figure S that the triclosaa concent dt/l 31l
that can be reached within | ~ days under optitnal test conditions
.(agitatioti) lies below the saturation concentration in the weter. The
concentration that can be reached under practical cot~dttions is probably
bet ween % pprn and 10 nptn) depending oa the length of the enptying i;
~.tervals. The cun~cs, which rise steepBy after 2 weeks, stzould not be
overestimated. This is due to the widely scattered values a.nd to the

mat hemat i cal regressi on nodel enployed. Figure 6 shows the range of the ng;
;imun surztp volunmes resulting fromthe abovenentiancd cal cul ation
formula, with contents between 2 peat dttd LO pptxt o trtclosan as a
function oferhties S&fcties Owith s @fdilib@ wg@aae@emy%mmmumst Rafiofol dyect s
at the bottomof the container is designated as the sunp. In the evaluation
of the reswptsce. dydiberouablyzmipinghs tcompontde tagethar gna Riwnsuhédorixef, fafier and
t he effectwgp: ttﬁg | i qui ddan sol %d cont ai ner .c%t ea'ri:]t&l?l' As fla.~ as 4he
surface | s CoRCEFhEE Meljedand granutaied 1p 8 Qe ifliy Ry e granulapr, Ay orqes o ¢
| east a_ 10p@luee &l fiili2n ref, dhl ShbRPARO|GUIRAY Iof RIS bich s BILIORTRALISHS
havi ng a hi gher 16J UI 2002 - 13 mninmuminhibiting concettlratiDn
(11ii1C) -pelercebyiowany efspesialimettring deviceE(gradmeticeldpountol@emicpiiyn - can
provi de i nforpmatjion about a e intense effect. .Keeping the contaj ner
surface cl eanﬁﬁq 21 S“S’l"%‘b‘&ﬁtwggf}v pé?sfntéﬁ‘fﬁu?‘%ﬁeat?‘e m’@eﬁe‘i Est’f‘qgto’g"g?réa{%‘“f"b
cont am nat h&ﬂti@ﬁecﬂpdil?micﬂf:&ﬁ?éﬂibrpifn 4 Menifien bahfler YCARLEBNE SinjddliochenbRligy, t he
contai ner contents, a satisfactory e~'ect cart_only be assunmed to occur in
the sunp) &temoidipgdpicetin tiewinaldibg or etoefcdny eriicnalExhnesn prlcesics agwgh e of
triclosan. b}%@gm%gg the service life that can be achieved, the results
show t hat a reaé’y >2,"0 tri clusan in the HDPE after a 14-day enptying
tinme all ows u®Hen oaxpé€elic dddvat-ndacomiifitacic polynidrs eemsioghdadsethe \saamind hate-nor e
than 5 years) even under untavorable condjtions. Moreover, the

concent r at F@hdhet herfpaepcasHag mEx Meroniinerlsst PP RS to RpL YRR, £
material apgyfHyl DR AL M« Birib® chithinbistasawAPBS e gl @ BireliARkOfsa Of
the relevant rnicnbial Tlora. To that extcrtt, triclosan appears to be
extronel y weitledsqittbydmEars afttbe addiden of thegtppenpdiater poivpormasttohael gramitsscr s,
but especial |l yv.i.n_ dispgsal, containe for [ - I i C or
resi dunr - vaop il BAERET ner 3 et bl cof SRTRIer pocBhffiy 2, HRE °
gar bage carmgentiohediriethods,! dsptdidlll B mfectoe moldiiig poigectioy bigm nesidialg| & formbl ens
i n households or in the subsequent conposting, . 1 6 J U/l 30%82 - (ﬁatent
Clains 1. \Mgrenepsisapadiculsdy ?FW%%F‘W%%%*W%F %%é"ﬂt &
polymer is %l%hgqngrg_om anong pol yol efins, styrene polymers and pol yners
cont ai ni ng "hal ogen, except for soft PVC, |inear polyesters, linear

pol ycar bamat eg\nottieg hubijesvmeatiat of the presssit Hivantionys detuse of pkenpis| for s prefegtioned

materi al st ing fromthese.t f 4.0 IRTH i %
to 10% by w&iGRESMBINEE 8?"33§§/ f%%é&%&@/@%&%@sgﬂ%@?& ”Xttbf gglé?hgﬁe[qgﬁ%no?
in the fornhefechaliogenat Rk didpsisierys bRy this phidddaea bidkidydr oxydi phenyl

sul fide, dihydroxydi phenyl ether and / or

2,4, 4" -tri chl dysdcfinefyaitie.greicphiansation: he fermeseaiiners tfert HePdtiAYEr B Bheny !
R
30820, Parts 1, 2, 4 to 9 and to disposal containers as described in DIN EN 840 1-6.

Moreover, this term also refers 1o disposal containers of the type employed in house-
holds in the form of the typical 10-liter container and, in the disposal sector, to the typical
120-liter size used in garbage cans. Within the scope of the use according to the inven-
tion, this term also refers to a pre-sorting or interim-storage contaiter used for organic

waste, of the type made, for instancs, of recycled material. Such caontainers typically have



2. -Container according to claim1, characterized in that the hal ogendtbedldl0]
hydr oxydi phenyl net hane, di hydroxydi phenyl sul fide or di hydroxydi phenyl

‘ether is selected, for instance, from anong

5,5"'-di chl oro-2, 2' -di hydr oxydi phenyl nethane, 3, 5, 3",

5'-tetrachl oro-4, 4" -di - hydroxydi phenyl_gw®t hane,
3,5,6,3,5",6"-hexachl oro-2-2'-di hydroxydi phenyl nethane, 5,5 -dichloro

2, 2' -di hydr oxydi pheny! sul fi de,

2,4,5,2",4 ,5 -hexachl oro- di hydroxydiphenyl sul fi de,

3,5, 3 5--tetrach|oro 2-2' - di - hydr oxydi phenyl sul fide,
4, 4" -

di h I :
2,4,4 I—t}r(/f)gﬁﬁ)l(%rlg-ztge é/mr 8%9 ‘gﬁwonémeﬁﬂ@“ l&Sﬁt gqugr,ablgc{{gwd}%tq 8‘5 Q:I aim
1, charagk®ki zed in that the phenol is 2,4,4 trichloro-2'-hydroxydi phenyl

ether. 4. Container according to claiml, characterized in that the
pol ymers ar &ithin itlm&amywpvéfcq ﬂhec&bpw—mléblilqtﬂ ui@s pes ipsfbyed fgrahy phhyolene. 1
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caV] ca] ca] cE}ﬁa]m@a‘dﬁna@ ﬁau]rm]m@]}ﬂaxhgad daila&]maf/chhcaﬂecahplayecahcamcc&}scal 11J
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specimens in the microbiological experiments, while plates measuring 20 mm x 20 mm

and having the same thickness are used in the migration tests, each time with and without
Irgasan DP 300.

For purposes of determining the concentration by means of the inhibiting zone tests,
Klebsiella pnewmoni (ATCC 4352) and Staphylococcus aureus (ATCC 6538) were bred
on casein soy-meal broth (CM, oxoid), then plated out onto casein-peptone soy-meal agar
(CM 131, oxoid) and incubated at 37°C [98 6°F]. Up to 50 ul of Irgasan DP 300 were
applied onto 6-mm filter disks.

A Hitachi U-1100 spectral photometer in conjunction with reduced acrylic cuvettes
(product no. 67.740, Sarstedt) with a 500-ul sample volume was employed for the ultra-
violet spectroscopic determination of the concentration at a wavelength of 285 nm.

The calculation formula of the service life described below turns out to be the fol-

lowing;

-l
wherein
Vs = sump volume [%, as a percentage of the total volume]
Tc = total content {[mg]
M = migration [ppmv/1]
Ei = emptying interval [1/years]

T = service life [years]
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and correspondingly for a loss of 10 ppm of Irgasan DP 300:

y=211.5 (%] .
X

with x = service life [years] and y = volume [%, as a percentage of the total volume].
Example of an embodiment:

A sensitive microbiological test is to be employed in order to quantitatively detect
microbial contamination in test specimens made of HDPE as well as the migration of the
Irgasan DP 300 out of the plastic, in order to be able to estimate the release of active
ingredient over the service life. An attempt was also made to follow the migration of
Irgasan DP 300 and of the stabilizers by means of ultraviolet spectroscopy.

For this purpose, first of all, a test was drawn up that makes it possible to quantita-
tively detect the anti-microbial effect of test specimens containing 0.2% Irgasan DP 300
and Irgasan DP 300 as a pure substance. In order to examine the migration of the additive
and the sensitivity of various test germs, an inhibiting zone test was conducted: test
specimens were incubated on agar plates that had been inoculated with these germs. As
indicators, two microorganisms were employed whose minimum inhibiting concentration
(MIC) with respect to Irgasan DP 300 was between 0.01 ppm and 0.3 ppm, according to
information provided by the manufacturer. The kinetics of the release of active ingredient
into an aqueous solution were examined by incubating test specimens in a defined vol-
ume and by subsequently evaluating them with a spectroscope as well as in the inhibiting
zone test. Both methods were calibrated by means of parallel batches with the pure

substance.



VFG'<. 1 10! 9G'109%& ()-*!{9G'10%&' ()-*!q9G 10%&' ()-*9G 10%& ()-*10%&' () 6'JUL 2007
10%&' ()- GH VZ1*aBl 10!4"10% & ()-!v4"10%\ & ()-!v4"10%\ & ()-310% & () -
(110% & ()-4 10 10k! G#H#I #zXJ<1 10 10\\

10\\ 11 & 10%\ & ()-& 10% & ()-!14"10%\ & ()-!14"10%\ & ()-!g4"10%\ & ()- | #I#W
W% "' )rP11l 1S& 10%r& ()--!110%&' ()-9! 10%r& ()-9!! 10%& ()- ! 10%& () -
'3mLO%& ()-  10\\)_+ +a+b+q++}--uS1 1L{3. 1 109%HH& ()-!13 1 10%& ()-3

1 109&' ()- (0%, ()- 10nmm 10nm 10mm S& 10%m&’ ()---{//~01133}[<11 1 10-

The present invenuon will be claboratcd upon below with reference to the drawings

- (Figure).
The following is shown:

Figure 1 - a Petri dish with agar nutrient medium onto which the various concentrations
ofIrgas_an DP 300 bave been applied after an incubation period of 16 hours;

Figure 2 - a typical inhibition test with an application of the Irgasan DP 300 (triciosan)
cancentration in the ppm range plotted against the surface area in cm?;

| Figure 3 — the migration out of the HDPE in water (in the inhibiting zone test) during a

period of time of up to 400 hours;

Figure 4 — the plotiing of the cxtinction at 285 nm for a weight range of up to 10 ppm;

Figure 5 — the migration out of the HDPE in water (as extinction);

Figure 6 — the theoretical service life of a disposal container or Large Waste Container

(LWC 120/140 liters) plotted against the sump volume as a percentage of the

total volume.

Figure 1 shows the dependence of the surface area of the inhibiting zZones on the vari-
ous concentrations of Irgasan DP 300 after approximately 16 hours of incubation oo agar
plates with a nutrient medium. The concentric dark rings do not exhibit any microbial

} growth. However, the filter in the center of the agar plate that is barely visible against the
background of the bacteria growth did not contain eny Irgasan DP 300.

In this context, the diameter or the surface area of the inhibiting zones behave in a
way that is proportional to the concentretion used, although they arc also dependent on
the sensitivity of the appertaining microorganism with respect to the active ingredient
used. In the case of Irgasan DP 300, suitable microorganisms — in view of their speci-
ficity and sensitivity — can compete with the most sensitive chemical detection methods,

Since, as a rule, it can be assumed that interactions with the nutrient media occur,
specimens of an unknown concentration always yield a relative measurement that only

yields absolute values once it has been compared with the concentration series of the pure
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substance. Accordingly, the information perteining o the minimum inhibition concentra-
tion of inicroorganisms is always related to a specific nutrient substrate,

Figure 2 depicts the surface aréa of the growth-free zones as a function of the coq-
centration of I[rgasan DP 300 (triclosan) in ppm. The saturation concentrations of tri-
closan in water at room temperature are about 10 ppm, that is to say, 10 mg per liter The
amount of triciosan that, over the course of 14 days in water, migrates out of a test
specimen having a defined swcface area was determined in parallel by means of the inhi-
bition zonc test (Figure 3) as well as by uliraviolet spectroscopy (Figure 5). A compari-
son with the corresponding pure substances serves to estimate the order of magnitude
(Figures 2 and 4).

The differences (A) of the extinctions obtained from experiments with and without
triclosan are widely scattered between the various batches and within the test series. This
is due to the small extinction values, which lie close to the tower detection limit, and to
the low specificity of the method as well as possibly also to non-homogeneities in the
distribution of the triclosaun in the injection-molded samples.

Nevertheless, it can be-seen in Figure § that the triclosan concentration that can be
reached within 14 days und‘cr\optimal test conditions (agitation) lies below the saturation
concentration in the water. The concentration that can be reached under practical coud-
tions s probably between 2 ppm and 10 ppm, depending oa the length of the emptying
tntervals. The curves, which rise steeply after 2 weeks, should not be overcstimated. This
is due to the widely scattered values and to the mathematical regression model employed.

| Figure 6 shows the range of the maximuwm sump volumes resulung from the above-
mentianed calculation formula, with contents between 2 ppm and 10 ppm of triclosan as
a function of the service life of the container. The liquid that collects at the bottom of the

contaiace is designated as the sump.

[n the evatuation of the results, a disunction must be made between the surface effect

and the cffect on the liguid and soltd container contents.
As far as the surface s concerned, an effect can be assumed that corresponds to at

least a 10-ppm solution of triclosan Experiroents with microorganisms having a higher
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minimum inhibiting concentration (MICj — the concentration in the HDPE lies at about
200 ppm - can provide information about a more intense effect. Keeping the container
surface clean will probably play an additional role when it comes to contamination or a
re-infection of the container contents.

In terms of the container contents, a satisfactory effect can only be assumed to occur
in the sump, even when the achievable concentration lies below 10 ppm of tnclosan.

Regarding the service life that can be achieved, the results show that already 0.2% tn-
closan in the HDPE afler a 14-day emptying time allows us to expect that the effect wiil
be adogquate even aﬂz;.r more than § years, even under unfavorable conditions. Moreaver,
the concentrations of triclosan that can be achieved in the liquid waste material are suit-
able in principle to inbibit a considerable proportion of the relevant microbial flora. To
that extent, triclosan appears to be extremely weli-suited for use in storage and transpor-
tation containers, but especially in disposal containers, for example, in so-called organic
or residual-waste containers. In addinon, the proper utilizaton of organic garbage cans

treated with triclosan does not pose any appreciable problems in households or in the
subsequent composting.
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Patent Claims

1.  Waste container made from a polymer composition, whereby the polymer
is selected from among polyolefins, styrene polymers and polymers con-
taining halogen, except for soft PVC, linear polyesters, linear polycarbama-
tes, high-temperature- resistant plastics as well as recycled material stem-
ming from these types of plastic, wherein it contains 0.01% to 10% by
weight, preferably 0.05% to 2% by weight, of at least one phenol in the
form of halogenated dihydroxydiphenyl methane, dihydroxydiphenyl
sulfide, dihydroxydiphenyl ether and / or 2,4,4'-trichloro-2'-hydroxydiphenyl
ether, except for the dihydroxydiphenyl sulfides, 2,2’-thiobis(6-halogen-4-
C4.g-alkyl phenol) and 2,2'-thiobis(6-halogeno-4-C,_g-alkenyl-phenol)

2. Container according to claim 1, characterized in that the halogenated di-
hydroxydiphenyl methane, dihydroxydipheny! sulfide or dihydroxydiphenyl
ether 1s selected, for instance, from among 5,5'-dichioro-2,2'-dihydroxydi-
phenyl methane, 3,5,3 5'-tetrachioro-4,4'-di-hydroxydiphenyl methane,
3,5,6,3,5,6'-hexachloro-2-2'-dihydroxydiphenyl methane, 5,5'-dichloro-
2,2'-dihydroxydipheny! sulfide, 2,4,5,2' 4' 5'-hexachloro-di-hydroxydiphenyl
sulfide, 3,5,3',5--tetrachloro-2-2'-di-hydroxydiphenyl sulfide, 4,4'-dihydroxy-
2,2'-dimethyl-diphenyl methane, 2,4,4’-trichloro-2'-hydroxydiphenyl ether. -

3. Container according to claim 1, characterized in that the phenol is 2,4,4"-
trichloro-2'-hydroxydiphenyl ether.

4. Container according to claim 1, characterized in that the polymers are
optionally recycled polyolefin, especially a polyethylene.
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