TREATED EXPANDED POLYSTYRENE POAM FI ELD OF THE | NVENTI ON [ GB01]
The present invention relates to expanded pol ystyrene foans that have
been treated with at | east one organic conpound and net hods for
preparing t o smsnes13sBACKGROUND 1=21 Pol ystyrene igcgederatloyw
formed by the polynerization of styrene nononers to form chai ns of
from 150, 000 AMJ to 400,000 AMUJ | ong that coal esce into small round
beads when suspended in an aqueous phase and agitated under pressure.
The speed of the agitation helps to control the size of the beads
with a common target size of around 1 mm During pol ynerization and
bead formation, snmall seed particles of; for exanple, talc, are
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the beads creating microvoids within the beads. These m crovoids
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temperatures that exceed the boiling point of the blowing agent encapsulated in the expandable

polystyrene resin at which point the expandable polystyrene resin expands. The EPS may than be
molded into various shapes through treatment with heat and pressure which cause the EPS to fuse
forming a solid foam.

[6884] Polystyrene foams are generally tough, lightweight, and resistant to degradation
and have many common uses such as, insulation, for example in refrigerators and coolers; packing
material, such as foam “peanuts”; and shaped foam padding used for example, in packing
electronics; and recently, building and structural materials, such as, in-foam board insulation and

structural insulated panels, These uses may require the polystyrene foams to come into contact



[01005] Recently, pesticides have been used to treat expandable
pol ystyrene foam (EPS) buil ding products that come in contact with
structural wood, such as, insulation, and particularly BPS board
i nsul ati on. - 648, JP 63-159451, JP 63-254143, and JP 63-
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i nsecticide than may ot herwi se be required to achi an effective
anount . wﬂﬁwater, X’nto so'pl or standgng water and may become foxic to 51\111 ren, small animals, pets,

and fish. Additionally, high borate concentrations may produce corrosive and toxic gases
when bumed.

[6008] U.S. Patent No. 5,704,172 teaches scoring of EPS board with grooves, which
in turm would facilitate the application of insecticides,

[6803] U.S. Patent Nos. 6,033,731 and 6,080,796 describe the impregnation of
expandable polystyrene beads with an insecticide. When the beads are expanded, a large
portion of the insecticide remains within the bead, and the insecticide material near the
surface of each expandable bead appears to be most effective at repelling insects.
Accordingly, impregnating insecticides within expandable beads may require as much as 50
to 100 tmes more insecticide than may otherwise be required to achieve an effective amount,

[0218) Accordingly, there is a need for expanded polystyrene and molded articles
made therefrom that effectively repels pests using a relatively low dose of a pesticide,



[0*10) Accordingly, there is a need for expanded pol ystyrene and
nol ded-articles made therefromthat effectively repels pests using a
relatively | ow dose of a pesticide. Mreover, a need exists for such

expanded pokysiyg&hp,that is resistant to | eaching out P%tm@g’@m i de
life.
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DESCRI PTI ON OF DRAW NGS (0141) For a fuller understanding of

t he nat.ure and advantages of the present invention, reference should
be made to the follow ng detail ed description taken in connection
with the ac i drawi ngs, in which: 160151 Fj qur
illustrat esW#@ art of an enbodi nent of a nethod vﬁ#@%ﬁ@#ﬁ%@t ed
expanded pol b L o= PRI der. liquid
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These may vary. It is also to _be understood that the term nol‘%ay used
in the descripti d®135 PWer emhediggnty e direrted dp ap prpaRdsd Pelpstyreig mpqlqef jagicle
versions or egphesi §FMeSmeRsd ihc]uﬁiﬂfl chiftaclfd ekpah@bEERlysHrehd With 4 hastsarpe
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beads and equblystirenstespantietioderin kenatad exrandeh pelstistee] and preparing tiandided artigled
so forth. UnkessdebhBedahdie’ WisGrend 'gqsrgﬁfchwns‘p@{md@rb@ bRk Wy be

ternms used herein have the sane néani n as commonl y. under st 0o

.U y
one of or di napsjablihqund forihe gxaanded polysyreR® themves AR clerFeH G dnteadiomaRddRaY s
simlar or eguidal 8&th deSticldBOSHsebiRAIEY, | thasticlRg huiiGRs, BeldiksRY BabedidiRs,

prfactice or testing of enbodi ments of. the_present inventian, the

p :('ef erred nef’ﬁ'ﬂﬁ‘é‘?‘gﬁemdd:@g{g“‘gf?as ﬁ’ﬁ‘?%gr‘f‘ éPysf°§'F é“cﬁ’gwg'dl@’é ot gl B Hiehg
herei n is tolif€d eankiohlsednaikcibld cageina® hincetthiia bmbdimdnByhe bigatic ¢osnpowid
entitled to antedate such, di scl osure virtue of prior,invention.
709181 The i tio® dgmilite; Picn TEE; B bt BoftumB bl o HERRE o
prophyl act i c imidielogdc ewataininggnigturea t Inveneigeboilimenth the aplded hrtigln peraret mayge
condi tion. ol y : : i 10%
of the numer fuspLy REEkf o b bl el R hojdFQRT: Rl 5 sl Rt
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calculated to achieve the desired effect, i.e., to effectively deter
the infestat®MW%f nanufactured material fromone or nore pest.

Ef fective anounts of conpoundspESCRIPHOPIGFBRAWINMGENt I on can be
nmeasured by the ability of the conpound to deter pest infestation,
movenent, and dedsP¥MLFeron felfer madrftanding rof dharaatane| a9d sadyantagesd el [hyj prepent

materials.  jgvention, reference should be made to the following detailed description taken in connection

; with the accompanying drawings, in which:
' [6915] Figure 1 illustrates a flow chart of an embodiment of a method whereby
treated expanded polystyrene may be prepared.

- DETAILED DESCRIPTION

[0916] Before the present compositions and methods are described, it is to be
understood that this invention is not limited to the particular processes, compositions, or
methodologies described, as these may vary. It is also to be understood that the terminology

used in the description is for the purpose of describing the particular versions or embodiments



109201 It will be further understood that in the ensuing description
and clains the term"pesticide" is interchangeable with and
enconpasses "insecticide", "tematicide", "fungicide", "noldicide",

"m | dewi cid ricide" and the |like and are distinguishabl e
only by evi Sveonzcogé?f‘s%}g? a compound is nore effective at FE%@F%““H?;“””
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an outer surface that 1s substanti al covered by an_organi.c
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outer surface of [@ﬂ@%ﬁﬂ"Qﬁgn@%oﬂ%ﬂ%ﬁ%@ﬁ%ﬁs‘ﬁﬂpﬂae&%eﬁEﬂ@tﬂl’t Glculated
pesti ci de. 100231 Cont acti ng _expanda pol ystyrene resin

and/ or EPS affchieveths drsispd Bt gy togflegively detesisrnfasiationef mewulernsdmatenal
the art. For ﬁﬁﬁﬁadﬁploEmotefbe&QrmfeaﬁbQﬂxbw&men@o@w\ﬁethe Bresehi i eaGorDéaR be
concentrate of an grg’an. R ticid d[ﬁﬁ be ed . wth ex a&ﬂgble .
pol ystyrene FE&Hfgd byhe gpility of ihg cqrpoun ?erpﬁt SareP- Bpve 0s) e 1§
organi c_pest bbmdﬁfm;edhmeﬁqﬂfayﬁdiarlgmgmami\alexpandabl e pol ystyrene
resin, BPS, or P es

organi c pestici ggb%‘agmﬁ“ﬁhb ar“#‘ %’h ﬂf}ﬂé g"sagiﬁ&?"rlroﬁl annc'%{ [ ng,
but not i mi teed tpgstlcnpe’werrﬁerchlamgqehlajsntheamﬁl@pmmsseeﬁmsqcme’éc“tmmde”
concent r at s 4fgds! ahSaGHPOdhiliEoRte”, hefR A o HRMRHLIPE Sistirliifible

t han one organi ¢ pesSticide hay be conbined and used make coat ed
BPS beads. TREY RECYRATmCt B2t rempeundds F’@f"'(ﬁffeﬁ%&h’ieﬁf’“ﬁ@sl“lh@ﬂdéPfeﬁe'ﬂ%‘hf’n

the final rr?_@e_wg] JPitRediR i, fuﬂged tmweﬁ}lfmbaﬁlbtaama,smpeftﬁa?r ably, t
organi c pesti ci sed a sufficient.concentration
o o et aco TaPRL Bbadinn ot il fr Sl DEaB e EPE e
organi ¢ pest expattied pblystyehe (Bereitiditer cmw}arabatat whm aOflea@!’r wb@arﬁceewnaﬁde
ma ary de N e once

y vary P&AS 40915%12%'0&1 nlla%lg Pﬁlgclg P en? agc? methog's Br grﬂiucmée

article. In sone OncER rganic

may be from Qb@mandbd@ﬁlwwwmar% tBy “atpouded pol@smmwmmnmsmmaxﬁd bredny
mol ded artic 0 ; Aafl b QARG

0,01 we vol - JEpet HiablinbhdaHrolulfe SACRRTIER G sHRo Sioph JRAR, oo
final nol ded=#msipe| The oppied B angi mided grticles prepamdumiae peated RS of) embadnents
concent r at i ORusigf inRUARA I FonP&RindR | pARSsulN asTR)r dR5hpRS tﬂs&lseenmsiee&r&p%ng],
coated EPS may be much | ower than other inorganic pesticides used in
prior art because | ess pesticide may be necessary to coat the EPS
beads than to fill them 108251 Organi c pesticides nmay operably
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the organic pesticide to the BPS may be achi eved during the expansion
process wherein the expandabl e pol ystyrene resin may soften during
heating. An electrostatic interaction, such as, for exanple, hydrogen

bondi ng, na t ween polystyrene nononers and nDI he
or gani ¢ pes%é‘lldgzl(bgd7|£r I%r? water fromthe steam used to heat® crwé%%w&mtg
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afseni c (CCA treate P, were included in each jar housin

t gr mtes. The ter W@és%é’“ft%ﬁp%f’?”%ﬁﬂ iq gPEHLYE fusen e rPEﬁS%‘?‘? Withiy, the
whi ch to f eesthold 36 may cdfilad&ib iddrdaeasd prodies fantdorn@h Geldadrninkd st tieditetaal

trat [ w % dth it d with
Che v/ vol . Sybiant B S ubTreE s Bt piflucialssfres Fedfel dstsiprf i ff
envi ronnment s 3¢ ony kessepad ang vaach 48 agajnl raay\be rpplipd © plzrnedd Jscakiol [Thepressimet o

i ndi vi dual i - r ,
i dual SOk pd AT ) iy BCEEHLAANE2 I 0el P BT GRONM
wat er . Dur i ngresshee hapenualived prsothe fubvé cpatpdsERfeis sufficigntly geoled], the mokl 36t rogyebe

bet ween 78F Bgen&?fndmetfﬁmaadqﬁ.cﬁa{aﬁw@l@mbﬂe%meaﬁ@d %'s@?d&%@to@%@ﬂﬁg
mai ntai ned within 2% of the original conditions p04zq Test

sanpl es were cut [BESh. Supingmgy cqntipye forank pmopntofing. febﬁ‘a'PP‘F&h%lf‘b’b@Pts
E:onst anlt wei ghs, unel ﬁedfo}ﬂeﬂlgmﬂvelwns:‘dﬁﬁbrﬁlﬁﬁﬂﬁﬂﬁht?%ﬂé ﬁiy&aafuaﬁYd%ﬁga@emod
typical termte tarqget e sim.]lar i,on One test sa

ot one. Sw o B GToRER ey e St At SR e Relop byt b SRolded
opposi t e si desiclk oag bé wsgd direetlynwipsicessed igrtherT [Fer example riﬁtcmafmomed recdtaddEP8

plain BPS, BE}% b il G858t B duleP RS LARY Aot whr oBR % or BE Surfal SFRIn M

spdl um bor at

I

article may e smoothed.

[603¢) The above example represents a single embodiment of the disclosed
invention, and embodiments of the invention should not be limited to those described above.
In embodiments, any method controlled metering of the dry chemical into the manufacturing
of EPS may be employed. For example, a continuous expansion system may be used instead
of the batch method described herein.

[0037] Adventageously, the use of organic pesticides may improve the service life
and performance of equipment used in the process described above over inorganic pesticides

because inorganic salts used as pesticides may have a deleterious effect on equipment made
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and positive controls of SYP sapwood treated with CCA at three
concentrations (5% 10% & 22% . CCA treated wood sanpl es serve as
positive controls to verify that the test has been set up correctly

and as calibration standards to conpare with other Iabs Seunnin

t he
test In all "A2V&I ¥ vere set up for each test material &ﬁﬂ”"é’gﬁl?ﬁs
for each p05| C r r bﬁ% I 0
were pl aced i nfnogleaggwj |gtyb ﬂfe ot wgr? Ese@?&gg g1 ]f:kgn?]%}g‘;ﬁkt]&?ﬁ
no nore thans§Ysofivesmad tpeqdpdet @gerbﬁ,ﬂmgméwms}ls@/\m Q:hm%s H@tm%aﬂfgﬂmc

whi | e the balangges"eliSred Rt KBS Stdrdthibi Perfi@n GAT %aru-gkl:%stfcﬁé Ehd %ﬁmhﬁ@t&d

for the test procedure were, Reticuliternes avi whi ch_have a .
very broad g&gwifieasty betiar i thp intarestion hetvwess prinpramelt ?eﬁ“%eri’éﬁi F%Epsdﬁlﬂ’wl%us

are representabigific Pbstididé oy {00@naiA a@ifereld n& SHecEHS dEh4 pRGesRS Therefore,
conduct ed for

exani ned for © H%gg%ﬁﬁgg%wmgmﬁg% H@ra%%@gé@@o{d%r ks gy

[11s0J The i dedt ity nealy Benevdided t bymalirsinatiaf Shamekdt foe soms Uhdisteraficet bff these
test are presented in Table 1. TABLE 1 Test Sanple Description

Concentr at i of"R &Eaﬁ‘:&ﬁdl tive Termte Danage Test Sanple Termite Damage
Control Sanpl e Tel@9d8] eTBuprgania pesticides of embodiments may be any organic compound

known in the art to impart pesticidal activity, or pest repellency to an article treated with the

organic compound. For example, organic pesticides may kill, repel or deter growth of

insects, termites, beetles, fungi, mold, and/or mildew, and may be referred 1o as insecticides,
( termiticides, fungicides, moldicides, mildewicides, or equivalents thereof In some
embodiments, one or more organic compound may be utilized in the manufacture of a
molded article having coated EPS. Therefore, in some embodiments, mixtures of two or
more organic insecticides, termiticides, fungicide or moldicide, one or more insecticide and
one or more fungicide or moldicide, or one or more fungicide and one or more moldicide
may be incorporated into an EPS molded article. .

{0839] Examples of organic insecticides may include, but not be limited to,
imidicloprid  (1-[(6-chloro-3-pyridinyl)methyl]-4,5-dihydre-N-nitro-1H-imidazol-2-amine),
thiacloprid ((Z)-3-(6-chloro-3-pyridylmethyl)-1,3-thiazolidin-2-ylidenecyanamide), fipronil
(5-Amino-1-(2,6-dichloro4-(trifluoromethyl}phenyl)-4-(1, R S)-(trifluoromethyl)sul finyl}-
tH-pyrazole-3-carbonitrile), clothianidin ((E)-1-(2-chloro-1,3-thiazol-5-ylmethy})-3-methyl-
2-nitroguanidine), thiamethoxam ((£Z)-34(2-chloro-1,3-thiazol-5-yimethyl)-5-methyl-1,3,5-
oxadiazinan-4-ylidene(nitro)amine), acetamiprid ((£)-N'-[(6-chloro-3-pyridyl)methyl]-N*-
cyano-N'-methylacetamidine),  allethrin  ((RS)-3-allyl-2-methyl-4-oxocyclopent-2-enyl
(1RS,3RS;1RS,35R)-2,2-dimethyl-3-(2-methylprop-1-enyl}cyclopropanecarboxylate),
bifenthrin  (2-methylbiphenyl-3-ylmethy! (1RS,3RS)-3-[(Z)-2-chioro-3,3,3-triflucroprop-1-
enyl]-2,2~-dimethylcyclopropanecarboxylate), chlorfenapyr (4-bromo-2-(4-chlorophenyi})-1-
ethoxymethyl-5-trifluoromethyl-1 H-pyrrole-3-carbonitrile),  cyhalothrin  ((S)-v-cyano-3-

phenoxybenzyl (1R,3R)-3-[(Z)-2-chloro-3,3,3-trifluoropropenyl]-2,2-
dimethylcyclopropanecarboxylate), phoxim (0-(e-cyanobenzylideneamino)0,0-
diethylphosphorothioate}, chloropyriphos {0,0-diethyl-3,5,6-trichloro-2-~
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Heavy. Attack Heavy Attack 85%

WO 2008/051392 PCT/US2007/021979

pyridylphosphorothioate), as well as pyrethroides series insecticides such as permethrin (5-

benzyl-3-furylmethyl-3-(2-methoxy-carbonyl-1-propenyl)-2,2-dimethylcycl opropane

carboxylate), decamethrin (@-cyano-3-phenoxybenzyl d,l-cis-3-(2,2-dibromovinyl)-2,2~

dimethyl cyclopropane carboxylate), cypermethrin (a-cyano-3-phenoxybenzyl (+-.) cis,

trans-3-(2,2-dichlorovinyl)-2,2-dimethylcyclopropanecarboxylate),  deltamethrin = ((S)-a-

cyano-3-phenoxybenzyl (1R,3R)-3-(2,2-dibromovinyl}-2,2-

dimethylcyclopropanecarboxylate), tralomethrin ((8)-u-cyano-3-phenoxybenzyl (1R,35)-2,2-

dimethyl-3-[(RS)-1,2,2,2-tetrabromoethyl]cyclopropanecarboxylate),  etofenprox  (2-(4-

ethoxyphenyl)-2-methylpropyl 3-phenoxybenzyl ether), fenvalerate ({RS)-a-cyano-3-

phenoxybenzyl (RS)-2-(4-chiorophenyl)-3-methylbutyrate), cyfluthrin (cyano-(4-fluoro-3-

phenoxyphenyl) methyl-3-(2,2-dichloroethenyl)-2,2-dimethyl-cyclopropane carboxylate), and

the like, and combinations thereof In other embodiments, the insecticide may be a

( termiticide, and in certain embodiments, the organic pesticide may be imidacloprid or related

compounds as described in U.S. Patent No. 6,936,624, entitled “Agents for Preserving

Technical Materials Against Insects”, filed June 21, 2001, hereby incorporated by reference
in its entirety, and emulsions and immiscible concentrates thereof.

[0040] Insecticides may be effective against a variety of insects known to colonize,
ingest or otherwise cause decay or destruction of manufactured or natural technical materials
including, but not limited to, those of the order Isoptera, Mastotermitidae, Kalotermitidae,
and the like such as, Kalotermes spp. Cryptotermes spp.; Termopsidae, such as, Zootermopsis
spp.; Rhinotermitidae, such as Reticulitermes spp., Heterotermes spp., and Coptotermes spp.;
Termitidae, such as, Amitermes spp., Nasutitermes spp., Acanthotermes spp., Mikrotermes
spp.; Coleoptera; Lyctidae, such as, Lyctus brunneus; Bostrychidae, such as, Bostrychus
capucinus and Dinoderus minuius; Anobiidae, such as, Anobium punctatum, Xyletinus
peltatus, Xestobium mfovillosum, and Ptilinus pectinicomis; Cerambycidae, such as,
Hylotrupes baiulus, Hesperophanus cinereus, Stromatium fulvum, and Chlorophorus pilosus;
Oedemeridae; Serropulpidae; Curculionidae; Seolytida; Platypodidas; Hymenoptera;

' Siricidae, such as, Sirex spp. and Urocerus spp.; Formicidae, such as, Camponotus spp. and
the like.

[6341] Examples of organic fungicides, moldicides, and mildewicides, that may be
utilized in embodiments of the invention may generally include any biocide such as, but not
be limited to, chiorinated biocides, for example, chloroisocyanurates, chlorothalonil
(tetrachloroisophthalonitrile), and lithinm hypochlorite; brominated biocides, for example,
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ammonium bromide, BNPD (2-bromro-2-niiropropane-1,3-diol), halogenated hydantoins,
DBDCB (1,2-dibromo-24-dicyanobutane), DBNPA (2,2-dibromo-3-nitrilopropionamide},
and sodium bromide (NaBr); iodine-based biocides, for example, IPBC (3-iodo-2-
propynylbutyl carbamate, iodophors, and DIMTS (diiodomethyl-p-tolylsulfone); quaternary
ammonium compounds (quats), WSCP
(poly(oxyethylene(dimethyiminio)ethylene(dimethyliminio)ethylene dichloride);
oxazolidines; THPS (tetrakishydroxymethyl phosphonium sulfate; triazines; JIRGAROL 1051
(N-cyclopropyl-n’-(1-1-dimethylethyl)-6-methylthio)-1,3,5-triazine-2,4-diamine); DOWICIL
75 (cis-1-(3-chloroallyl)-3,5,7-triaza-1-azoniaadamantane chloride); trisnitro
(tris(hydroxymethyl)nitromethane); BIOBAN P1487 (4-(2-nitrobutyl)}-morpholine and 4,4’-
(2-ethyl-2-nitrotrimethylene)dimorpholine);  dithiocarbamates, for example, disodium
ethylene  bis(dithiocarbamate), potassium  dimethyldithiocarbamate, and sodium
( dimethyldithiocarbamate; folpet (N-(trichloromethylthio) phthalimide); isothiazolinones, for
example, BIT (1,2-benzisothiazolin-3-one), CIT/MIT (5-chloro-2-methyl4-isothiazolin-3-
one and 2-mehtyl-4-isothiazolin-3-one), MIT (2-mehtyl-4-isothiazolin-3-one), DCOIT (4,5~
dichloro-2-n-octyl-4-isothiazolin-3-one), OIT (2-n-octyl-4-isothiazolin-3-one), and BBIT (N-
butyl-1,2-benzisothiazolin-3-one); pyridinethiols, for example, ZPT (zinc-2-pyridinethiol-2-
oxide) and NPT  (sodium-2-pyridinethiol-2-oxide); thiabendazole (2-(4-
thiazolyl)benzimidazole); thiocyanates, for example, MBT (methylenebis(thiocyanate)) and
TCMTB {2-(thiocyancenomethylthio)benzothiazole); thione (tetrahydro-3,5-dimethyi-2H-
1,3,5-thiadiazine-2-thione); PCP {pentachlorophenol); OPP {o-phenylphenol); OBCP (o-
benzo-p-chlorophenol), trisclosan ((5-chloro-2,4-dichlorophenoxy)phenol); PCMC (p-chloro-
m-cresol) and the like and combinations thereof. Fungicides of embodiments may include,
tebuconazole ((RS)-1-p-chlorophenyl-4,4-dimethyl-3-(1/4-1,2 4-triazol-}-ylmethyl)pentan-3-
5 ol), propiconazole ((2RS,4RS;2RS,45R)-1-[2-(2,4-dichlorophenyl)-4-propyl-1,3-dioxolan-2-
ylmethyl]-1H-1,2,4-triazole), cyproconazole ((2RS,3RS;2RS, 35R)-2-(4-chlorophenyl)-3-
cyclopropyl-1-(1H-1,2 4-triazol-1-yl)butan-2-ol), triadimefon ((RS)-1-(4-chlorophenoxy)-3,3-
dimethyl-1-(1.H-1,2 4-triazol-1-yl)butan-2-one),  triadimenol  ((1RS,2RS;1RS,25R)-1-(4-
chlorophenoxy)-3,3-dimethyl-1-(1H4-1,2,4-triazol-1-yl)butan-2-ol), tolylfluanid (N-
dichlorofluoromethylthio-V' N'-dimethyl-N-p-tolylsulfamide), dichlofluanid {N-
dichlorofluoromethylthio-&, N'-dimethyl-N-phenylsulfamide), and the like and combinations

thereof.
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[0042] Biocides of some embodiments may generally be organic compounds that
actively combat fimgi, molds, and mildews known to colonize and feed from manufactured or
natural technical materials such as, for example, those of the orders, Neurospora,
Saccharomyces, Morchella, Mucor, Rhizopus, Allomyces, Penicillium, Aspergillus,
Cladosposium and the tike.

[6043] In certain embodiments, the organic pesticide may optionally be mixed with
one or more organic compounds known to provide EPS with qualities, such as, for example,
fire retardants, colorants, binders, anti-stalic agents, sealants, and the like, and this mixture
may be used to coat EPS.

[6844] This invention and embodiments illustrating the method and materials used
may be further understood by reference to the following non-limiting examples.

EXAMPLE 1

[6045] In the following example the effectiveness of deterring termite attack on an
imidacloprid treated EPS and borate treated EPS was tested and these resulis were compared.
All tests were carried out in accordance with the Standard E1-97 Scope 1.1.2 Choice Method
(the “two choice test”) as developed by The American Wood-Preservers’ Association
(“AWPA™), the standard of authority for protecting wood since 1904. Briefly, a negative
conirol, Southerm Yellow Pine (SYP), and a test sample, imidacloprid treated EPS, borate
treated EPS, or calibration standards of copper chromated arsenic (CCA) treated SYP, were
included in each jar housing termites, The termites were than allowed to choose the material
on which to feed.

[0046] Unless otherwise noted all insecticide concentrations are provided as a
wifvol %, and the units used with the wt/vol. system are pounds per cubic foot.

[0847] Test environments for assessing each sample were prepared as follows: Into
individual 80mmP x 100mm high screw cap jars, 150 grams of screened, washed, heat-
sterilized silica sand was mixed with 30 ml distilled water. During the test period, the jars
were kept at a temperature between 78°F to 82°F with lids screwed loosely and moisture
content maintained within 2% of the original conditions.

[0048} Test samples were cut to 0.25” thick by 1” sguare and conditioned to a
constant weight in a drying oven. Non-ireated controls of SYP sapwood (typical termite
target) were similarly conditioned. One test sample and one SYP control were placed into

. each jar on their edges on opposite sides touching the moist sand. The test materials included
plain EPS, EPS treated with imidacloprid (0.086%), EPS treated with sodium borate (0.5%),
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CCA treated SYP 22% Li ght Attack Heavy Attack 85% *The E1-97 net hod
does not have a rating for "No Attack”, which was apparent with these
sanpl es. 113051] CCA treated SYP perforned as expected,
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attack, and 2a%).ne@p patGywoodsanples| servees posiyecpontenisioyerty il he desidias heen
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avel s of - borle S o a8l 1o gt HRLive oL IS Ao ey @bk 6 ot ea
while the balance were workers {which do eat]. The termites selected for the test procedure
were, Reticulitermes flavipes, which have a very broad geographic distribution in eastern
North America and thus are representative of a large region of interest. Testing was
conducted for 28 days, and the test samples and controls were examined for damage and the
termite populations checked for survival.

[0050] The identity of the test materials and the results of this test are presented in

(- Table 1.
TABLE 1

Test Sample Comeeniration | Termite Damage | Termite Damage | Termite
Description of Additive Test Sample Control Sample | Survival
Non-treated 0% Heavy Attack Heavy Attack 85%
SYP
Non-treated 0% Heavy Attack Heavy Attack 85%
EPS
Sodium Borate | 0.5% Moderate Attack | Heavy Attack 60%
ireated EPS
Imidacloprid 0.086% Light Attack* Light Attack* 0%*
freated EPS
CCA ftreated 5% Light Attack Moderate Attack | 25%
SYP
CCA treated 10% Light Attack Moderate Aftack | 40%
SYP

( CCA treated 22% Light Attack Heavy Attack 85%

' SYp

*The E1-97 method does not have a rating for “No Attack”, which was apparent with these samples.

[0051] CCA treated SYP performed as.expected, validating the test procedure. The
imidacloprid treated EPS suffered no damage and caused 100% mortality. It should also be
noted that untreated SYP in jars with the imidacloprid also suffered no appreciable damage,
In contrast, borate treated EPS showed moderate attack, and the nearby SYP controls were
vigorously consumed with many termites surviving the exposure which may be indicative of
the slow action of borate treatments. Moreover, at 60% termite survival rate, borate treated
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[ 0052] Although the present invention has been described in
consi derable detail with reference to certain preferred enbodi nents
t hereof, other versions are possible. Therefore the spirit and scope

of the appergpgdofisadoss should not be limted to the desgihRbiod lg,gd
the preferred versions contained within this specification. is

claimed is: gpg did litile bhtterAhaf QAkAld BXD. DR RO Y8 MipBNRat GARRF ddké l&ﬁel@tﬂ‘
expanded pol ystyrene having at | east qne_org anlgviaﬂpqgnd o erahly

bound to an SEERHORSEeRlLke l@?d@ﬁ@“eéawﬁag&ww Fhigher lovel
subst anti al | yfkpas ird geelidtivo @&lﬁe@ée@%&ﬁ@@ul&f t he expanded pol ystyrene.
2. The coated exp ol of .claim]l, erein t. t

one organic corrpcﬁ&%fgéﬂ? éﬁlﬁ.’eﬁe JgipLes Fﬁ"&&% eidﬁ%g’é'f’p?fi’bgﬂ %eL’ﬁ Wb
termticides ;eféremg itec tetligia , prafertedi embodhsentsothereaf) otitar dhersipnsnart geswblei dbsefared
conbi nat i ons 1he s 1{‘1? d' scope, of the ap %m@%&&é\h?ﬂa%%{k}%ﬂ tﬁ)eoc#é/éih]y{ gﬁf
claim1l1, where€i & tP°%astPone organi ¢ conpound 1s a

4. The coatedm&wpamaawmp@ﬂy@ﬂyw@mdvGWﬂuﬁahMI1 wherein the at Ieast
one organic conpound is imdacloprid or imdacloprid containing

m Xt ures. 5. The coated expanded pol ystyrene of claiml,
wherein the at | east one organic conpound is in a formselected from
a powder, a liquid, an enulsion, and an i nm scible concentrate.

6. The coated expanded pol ystyrene of claim1l, wherein the at |east
one organi ¢ conpound is bound to the outer surface of the expanded

p ystyrene through an el ectrostatic interaction. 7. The
ated expanded pol ystyrene of claim1, wherein the at |east one
organlc conmpound is provided in an amount sufficient to kill a pest

that conmes into contact with the coated expanded pol ystyrene.
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8. The coated expanded pol ystyrene of claim 1, wherein the at | east
one organic conmpound is fromabout 0.01 w./vol.%to about
1.0wt./vol . % of the expanded pol ystyrene. 9. The coated

expanded po of claim1l1, wherein the at |east
. k}?’ 50¥§/ %ﬂ%fa{%?/lﬁ%gwt he

conmpound is from a out 0.01 wt/vol.% up to about 0.15 W7V

expanded pol Y&tV eAtned is: 10. The expanded pol ystyrene of claim
1, wherein the expanded pol ystyrene i s expandabl e pol ystyrene 10
beads. 11.1.The ﬁ%ﬁﬁmé@&mbaﬁfyﬁlemﬁimgmﬁmwmmhm The

ded I bst ant t ot VO
0081081302 EHTHS G P75 <ombouia opsb S B b REBH o e fPondes o
of claim1, whigstaeie teubetapiatyledinpabemteysudfae of tie sxpasded nolysiyireny.
resistant to termtgs. atedexpjm?dedéﬂ%}r&%f&a‘?{a é@{«ﬂ&&ﬂh@&l&%ﬁﬁe

expanded pol ystyren€ foam conpril I ng expan
pol ystyr ene wigahic esmpogrdsi sedmedﬁpg@mwd@onqwlmm ienmiticidesnrogicidest i on

sufTiclent ol ML HEBES bl cBaRADARGAD! © POl yStyrene

when expande m Xxi ng the at |east one organic conmpound with
the expandabl e pol ystyr aRecdaed bfafed pilysiirdhe 6f cladid, wherein the at least one

organic compound is a termiticide.

4. The coated expanded polystyrene of claim 1, wherein the at least one

organic compound is imidacloprid or imidacloprid containing mixtures.

5. The coated expanded polystyrene of claim 1, wherein the at least one
organic compound is in a form selecied from a powder, 2 liquid, an emulsion, and an

immiscible concentrate,

6. The coated expanded polystyrene of claim 1, wherein the at least one
organic compound is bound to the outer surface of the expanded polystyrene through an

electrostatic interaction.

7. The coated expanded polystyrene of claim 1, wherein the at least one
organic compound is provided in an amount sufficient to kill a pest that comes into contact

with the coated expanded polystyrene.

8. The coated expanded polystyrene of claim 1, wherein the at least one
organic compound is from about 0,01 wt./vol.% to about 1.0wt./vol.% of the expanded
polystyrene,

9. The coated expanded polystyrene of claim 1, wherein the at least one
organic compound is from about 0.01 wi/vol.% up to about 0.15 wt/vol.% of the expanded

polystyrene.

10.  The expanded polystyrene of claim 1, wherein the expanded polystyrene is
expandable polystyrene 10 beads,

11.  The expanded polystyrene of claim 1, wherein the expanded polystyrene is
substantially resistant to pests.
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« exposing the m xture to conditions such that the polystyrene expands
to forma coated expanded pol ystyrene. 14. The met hod of
claim 13, wherein the steps of exposing further conprises providing
st eam heat Wzooﬁ@&&?nal |y, pressure to the m xture. The

. . PCT/US2007/121979
met hod of claim wherein the at | east one organi c conpoun econes

operably bound to t e n I
pol ystyrene is expoi;%d ;&gggxg’%%"?@?g(ﬁ S)S?%%E’ Fclrl]a(r}; %&%ﬁ%ﬁeﬁﬁg‘@&%@“’“
16. The met hagsubstantiilbyiresisiadt todwmitasi n t he or gani ¢ conpound becones
bound to t he expandabl e pol stfyr ene by an electrostatic interaction
pol ystyrene when t h& exﬁ"a’ﬁﬁgﬂ er piRstugiag Jrespradsdolystyysicdaan ePrpgFiagt i ons
that induce expanghfgling expandable polfsfyrenkiieth ABEAROShe BfgarGt @inipodnd.in wWher ei n

t he organi c conpound is. selected from pesticides, insecticides,
tenni tici des *4% P?ﬂsﬂf%‘f’,‘m‘r}ﬁf’%ﬂ‘fﬁ%’éeéfu'%%?c‘#@f’f"’&aﬁd@gl?paﬁ%ﬁ i"¢fdes and

conbi nat i ons ekgaadedpf . 18. The nmethod of claim 13, wherein
h I ' i J f
pouder . o 11 qui d, RAedeg ERERY s SRR e BEAMGRY SR TR ©

19. The net houxtwk; awfiai m 13, further conprising preparing a nol ded

article fromthe &E%ﬁrﬁ%eﬁégﬂﬁqggm@m}ﬁé%cﬁ&lﬁpﬁe F$l)(gs%rene expatd to £0fn a coated

expanded pol ystyre article prepare a net hod

conpri sing: expandedpplistgenti ng expandabl e pol ystyrene with at | east one
organi ¢ conpound in_a concentration sufficient to_coat the expandabl e
pC()?ySt yr engp when exb‘tdndé[a? metiloda of claxj?n 13, whergmt e steps of expOSting ft'nher copmpgses

providing steam heat and, optionally, pressure to the mixture.

15,  The method of claim 13, wherein the at least one organic compound
becomes operably bound to the expandable polystyrene when the expandable polystyrene is

exposed to conditions that induce expanding,

16,  The method of claim 13, wherein the organic compound becomes bound to
the expandable polystyrene by an electrostatic interaction polystyrene when the expandable
polystyrene is exposed to conditions that induce expanding.

17.  The method of claim 13, wherein the organic compound is selected from
pesticides, insecticides, termiticides, fungicides, moldicides, bactericides, mildewicides and

combinations thereof.

18.  The method of claim 13, wherein the at least one organic compound is

.

added in a form selected from a powder, a liquid, an emulsion, and an immiscible

concentrate.

19,  The method of claim 13, further comprising preparing a molded article
from the coated expanded polysiyrene.
20.  Anexpanded polystyrene molded article prepared from a method
comprising;
contacting expandable polystyrene with at least one organic compound in a

concentration sufficient to coat the expandable polystyrene when expanded;
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m.xi ng the at | east one organic conpound with the expandable
polystyrene to forma m xture; exposing the mxture to
condi tions such that the polystyrene beads expand to forma coated

expanded po and preparing a nolded article fr ed
c?%o}fz{f(??ﬁz ‘E}Js 7@8%

expanded pol'ystyrene 21. The ol ded article of “Clarm

wherei n the organjging HERPMRHodeSrR8E @&ﬁp%%dfxﬁ@l%é%ﬁﬁﬁnﬂﬁﬂéj&@sl}mene to form 2
i nsecticides, ternticCide, fungicides, | di ci des, bactericides,

m | dewi ci des “aﬁﬂ“"conbl nati ons thereof 22. The nol ded

article of clai m&Qomglﬂ&rrﬁkmrett@amamorlsem&haomep@ysmbaeaﬁmwn@ifohsaa
termticide. The nol ded article of claim 20, wherein the

at | east one CB?@aﬁﬁPa@d@(ﬂ‘?Bﬁﬁﬁ‘?Be i mi dacl oprid or inidicloprid

cont ai ni ng m Xt ur@eparing a molded artite. frofihibe dvatedl egared pobisireané cl ai m 20,
wherein the at | east one organic conpound is in a formselected from
a powder, a liquid,2an dheingidedarticianf claim 30hwhesein hk ergamnesmponrdtisselected

25. The nol d%nﬁe&ﬂcﬁ&emgéctl&a@'t 1devﬂﬁ?g§(§d0@ rﬂohﬁcld@ lbg&glcﬁl'é§ hﬁh&wéxé&s

substantial l'y resistant to pests. 26. The nolded article of
cl ai m 20, \/\héﬁ‘é@ﬁlbtnh’@n’ﬁrﬁ‘le article is substantially resistant to

termtes. ed art m.20, wherein the
nol ded article is s@ ectggﬁmf'nﬁ cihi W@nﬁ?ﬂ%ﬁfﬁﬂ?ﬂ‘i%?@?ﬂ‘é ompoiind

pol ystyrene fisoaemitichkded, pol ystyrene foam packagi ng, and pol ystyrene

f oam coat i ngs.
23,  The molded article of claim 20, wherein the at least one organic compound

(. is imidacloprid or imidicloprid containing mixtures.
24.  Themolded article of claim 20, wherein the at least one organic compound

is in a form selected from a powder, a liquid, an emulsion, and an immiscible concentrate,

25.  The molded article of claim 20, wherein the molded article is substantially
resistant to pests.

26.  The moided article of claim 20, wherein the molded article is substantially

resistant to termites.

27 The molded article of claim 20, wherein the molded article is selected
from polystyrene foam insulation, polystyrene foam board, polystyrene foam packaging, and
polystyrene foam coatings,
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