;] ~e3el FL"nV6TO5&WD 001 51913 PCT/ US00/ 03191 PACKAG NG FOR HYGROSCOPI C
MATERI ALS CROSS- REFERENCE TO RELATED APPLI CATI ONS Not Appl i cabl e FEDERALLY
SPONSORED RESEARCH Not Appl i cabl e BACKGROUND OF THE | NVENTION 1. Field of

t he I nventi W@ 0¥B¥W13 nvention rel ates to packagi ng for hygr 8STAE0N319Si n
materials, and nore particularly the invention relates to nethods for
packagi ng a hygroscopic resin conposition wherein said nethod conprises
packaging the conposi ti orbidphand dBRMYARREEEREIAZRNES COTPT I Sh

pol ypropyl ene resin and wherein the container has a wal | thlmwwﬁmm“mmmmw
between 0.25 mmand 0.6 mm In a preferred enbodi nent, the c

conprises at | east one polyam de resin or a conpatibilized bl endGooi* -
pol yphenyl ene ether resin and polyam de resin. 2. Brief Description of the
Rel ated Art dWRjay-reiteREREE TORelA8h AspSELHo@s Pol yuret hane resin,

pol ycarbonate resins, polyester resins, and polyam de resins as well as
various bl ends coptaining these resins are hygroscoplc to varying degrees
and absorb NotAppgsalilg 51913 PCTNS00/ 03191 noisture fromthe air. In
manuf act uri ng processes for the resins special handling precautions are
necessary to mnimze the water absorption. Oten the resins are produced
as small pellets that are packaged for shipnment to a nol der or converter
into articl of co T ellets are typically dried by the nolder to
reduce the ?%@E?NﬁYg§§é%§§§HQ§E¥QPHto very low levels to avoid issues such
as material degradation and surface appearance issues. Unfortunately, if
wat er i s al INntégpticabddsor b t hroughout the thickness of the pellets,
extrenely long drying tinmes are required for the water to mgrate out from
the pellet. Consequently manufacturers of such resins take special
precautions to both mnimze the water |evel that is packaged with the
pellets and utilize packaging that allows very little noisture perneation.
Resi ns may BASKEROWHERGEHEINVENTIOMNY nont hs bef ore being used so noisture

pi ckup by the resins while packaged is highly likely to occur, this is
however hi ghly undesirable. Mreover, the packagi ng cost needs to be

m nim zed since nost packaging is discarded after a single use.

Convent i onal nuf act uri ng. processes for such resins often involve use of a
conpoundi ng lexfie ﬁhﬁhwﬁﬁ fhe resin with any additional conponents. The
material typically exits the extruder through a die in the form of nunerous
strands whi ch e invention melates! @dpadkagingafoe hybrisbogio desihopatetiaisntapdpel | et s

for packagi ng. By cont L i, n he ree of coqling in the water bath and
| omt . ¢ e e the aRho et i motods d ke ng SERAERES nt o

pel | ets, nanesinCbposRion ahepsiftsal methed| wilriseé paEkajirfy theeconpdsienpel | et's
up to the packaging stage. In order to maintain the | evel, of water very

| ow) speci al'ntBa% EESPH@Y 13§Rer CTPISHIG PAXRIORYICR? yesiR AndavRereethieat i on

l'evel . Convephidit! haw @k aail NhickSesal b BefiveBrl DI25| Mrerangtt 016CHIH.L) Inf ar
exanple, a two]l ayer structure of an alum numfoil adhered to a second
| ayer, oft erPrefigEdf BROYBIEPEt Y| CHRPASItionorgRIPHSaS ahiesst @ae Aolyamideayer

structures frgginRAFCKempatiBiifadbiAd &% ¥dIypRERREME biier 3bsiA dHdNpAIGAthideayer s
sandwi ched between two plastic resin | ayers. These conventional packagi ngs

have suffi ci™®$f. noi sture barrier properties to maintain very |ow water
| evel s in the packaged resin

2. Brief Description of the Related Art

Many engineering resins such as polyurethane resin, polycarbonate
resins, polyester resins, and polyamide resins as well as various blends
containing these resins are hygroscopic to varying degrees and absorb
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2 WO 001 51913 PCTI US00103191 neterials, however, these packages require .
speci al handling for |oading and sealing, are very expensive, and are not’
recycl eabl e and nmust be landfilled or burned after a single use. Methods
have been deyRlspiagd to avoid the nulti-layer packagi ng amdruisidoztg nore
conventional single | ayer packagi ng. For exanmple, single |ayer polyethyl ene
bags having a thickness of 0.2 nm have been used to package pol yam de
resins. The |0MlnE|ti£% poi nt of t yet hyl ene requires that the pellets

be cool ed MEISHIe P enfeibt dPemBBV%F@%BSdP{S@ﬁ’%@SthF 0®irgsingnarggiat he
packagi ng ﬁérﬁ tpr@éauhawa%ehé@éssa@ftotrﬁmmmegItﬁb AR fbsbipiiohe Wagl ng.

Speci al nmanu ur| ng equi pnment andl or nodifications to the aforenentioned
strand cootherrgsiaadre pesisicad asrscdliorsliets thebarecpackaged feroshipmentthea

t enper at ur f | ow

o1 ot ur e | oifer ok Eppae inth 2Ry SeInERE, DRRNAGRICE FBIGEAZURE |1

avoi ded t hiay tneheoldermtn@dece;ﬁmleml obabsdibed waten td) Mewydawésvedsatmam over
time, nmaki e d e

t herefore gg‘f)are eh % téer?‘ael g% %?%bc{ens n@ %‘gkg&%e cﬁ‘%‘or X '?‘Sod\}a d net hods
for pac kagUntgzrtbygheQ/scfowater riesilosed BiEhEdY OFoubHBUt méEtm'dkmbs'l' lbé thenvent i on

relates to hy iCc re £la nd_.nor.e rticularly
Che i moent PRts. arplehlonfRHEd SRR erk SRR Wy Bres SR amBtdis oBF,

conposi ti oftomhtheepsliesai domdnmdtl)cmmmmlfaﬁwermokagCMQemhe takespetial on into a
Contai nor | PEGRGTt b LR FnEEE B APt BB 6808 Rk anel ik M pobee o°

cont al ner

preferred @rﬁ@@ﬁlz@%ﬁoka?lhg tn@trmrowstue@mmenﬁdsmﬁseesp@ﬁmé&mte SRt@gfs:rrﬁ?ng of the

group consi sti o] ol yur et hanes ponat es

pol yami desrerﬁﬂ%g’écﬁa}&do%ﬁé?a”érfﬁ%hﬁ@ﬁ{ € "lgﬁésqdrﬁ%ﬁ'ﬁ%ﬁ‘fevﬁ"m“pb%orre

appar ent agedRsfis WA ALRied @ nigh 1RGO AD bac PCTHL IO HRARLBE b | PTI ON OF
THE DRAW NGS Not appl i cabl e DETAI DESCRI PTI ON OF THE | NVE Accordi ng
to this i nV@?ﬂSi"éhe fiReevers herRAFKaRINg SoPnaedsith e Stirimizest @ne Meshonol ayer
conpr i si NgpAKay qu)msgg,qea%pa%r@ug@the mono-| ayer is between 0.25 mm
and 0.60 mm preferably between 0.28 nmmand 0.40 nm The package structure
is free of a petal h. as an al um nu f0|I The kagi ng
Structure morRyianR Ry RS Brctades i S imainn SREY D Hek dhee of a
few grams chdﬁﬁio%l’ntiﬁhb érdarr nbmnkahe&esmwlt@mm@atm@ Zolripafkéntsn a bul k
package of _500 re. After fillin g%gheqjdlg(:kage with the desired

anount of Hae Eﬁt%fa' tXH’F@”}S&éﬁ%E\? EHHABRth VN I (PEML QT SWENEreNS hods such

as, for exsmaHde. wmeﬁltaréﬁﬁ{uwao@édwalwasr wethfhr@rbr%bsahme pem@. feackage can
be manuf actured by met hods known in the pack a&' art. hough nost any
& Wa

resin mat ePAGH agmy Byecqsiroling dbe F’?Q@@@f)?@%ﬁ‘@é" Enéaw@’gbaﬂowm/em. on, it
I's most usgelsirhRds RBCH%Q'aHSJ méwuascrﬁ&s&.ré eo%f&eﬂ%hs;smﬁé Sintofellef@y 9 0SCOPi ¢

resin materials include any ' resin that need have nol sture pi ck- up
bel ow aboufmapufEstuigisgean sentrehthenavel pf pﬁ@ﬁ@f%tbm ythﬁeﬂleikﬁtsabl@u@ ¢he10 wei ght

; t
Depoai ol | yPadkad Inae4tabe! A mek&gﬁ%ﬁt% tﬂngeﬂrﬁ% Y Yory IR dolgNt! on i

pack ag|n yur et hanes ycar nate Bol yesters,
and pol yanbaekaging wmust bes blﬁ@ldl hsise d yetyh dow| watps mrme@tmm nlgvat | east one

of t e a1 OLeHAlCldEsRSe i BALRLEFdSabRdioPglaiifiel S3ubnvent | on.

the resin materi aﬁgcorrpr east on yani de resi e pol yam de
cont ai ni nglayesstuctuse bban atemninemt fajredheperd yam skconddayer, foﬁenem | e,

nylon-6, nyhonsGydinyiB¥d 8P pdgvitl) chliorldeV\Q‘rggé SN E RS O gglgaggjmg

are also used wherein the aluminum foil layer is sandwiched between two
plastic resin layers. These conventional packagings have sufficient moisture
barrier properties to maintain very iow water levels in the packaged resin
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may be a filled polyam de containing , for exanple, glass fibers and/or
mneral fillers. Alternatively, the polyam de resin may be a conpatibilized
bl end of at |east one pol yani de and at | east one second resin nmaterial such
as) for exgipbdsio@dn €l astonmer or a pol yphenyl ene ether r egdmysofaian
especially preferred enbodi ment, the resin conposition conprises a

conpati bilized blend of a polyphenyl ene ether resin and a pol yam de resin.
Conpati bilized bl ends of a pol yphenyl ene ether resin and a pol yam de resin
are gener almatekalgnhowevearhthesptpackagesereguise goeeipkehandling 401 pagiwgeanchr ough
reactive U 9eh oRhGNE Sald M i e 2Rbld S Blusol RReffd LI | 21 N
agent to conposi'tions ‘contal ning polyphenylene ether resin and pol yam de
resi n. The tuomgrhaftdrid $inglegisagent is thought to result in reaction products
bet ween the pol yphenyl ene ether resin and a polyam de resin and that these
reacti on prod I v Qi g t | A ene et her
resin and pol 9%@3'8%% E?éﬁ]'ﬁdgglg%rg%\}gdé\}c%%gfirﬁ@ﬁﬂrbtgypspeagg%%geggwenhanced
physi cal pruiize niare coungentional singleclayeppackagingr eBeredxaiopiei binple. layéd ustrat i ve

conmpati bilizj . pal I r.r.esin and

pol yam de rp&){%ﬁhﬁ%ﬁéé%g glé\f"lr?é ?qg@"g‘%“n@‘%??@%ﬁﬁgg’ﬁgh@,%e? Jﬁ%ﬁ?'&aagfci d, malic
acid as welpgolmsnidaresins dhe ilovameltey) wdintt dfehé polygtiyiene réheiresthad thef

pol yphenyl ene ether resin to paolyam.de resin can vary widely.but is

ret orabl y BRipbr aolES i 2 ByBmEBIRUE, (S ielddhBoltd Abifdiinenous
phas?a. Pr _efpycabgl;mg_tdﬂ_etortoblyamvdeml&tsatof IthlaSrteslab@?herﬁO% btlyevwiiogbgingf lthe_
total resin conposition. .lncreasing the |evel of t olyam de results in
enhanced d[qucfnaﬁl"ﬂlanéﬁfﬁft‘f’"I'W%‘HB’“FEP%?‘{)%rntP@F@Mn&P%H‘E@fc}/rgg‘ieﬁt'?ﬁﬁ?posi tions
may cont ai rstrERbe chbiy Carel toHeepinh pedosduiede areshecesdaly as anddtenid of nylon
6 and nylon 6,6. \Wen a g]xt%r of %{JO[‘I 6 an&agylon ,6.1s used, it is

of ten pref SPMREratYenligWation ;qf; theq PalyBtimienss PACHASR 8N nMaINtIP R oloMaxi ni ze
the heat rafbisturdfevePh thé pelisPHiindUchi@dwhlRBRadihg A cBRhIEMGidEE et her
resin and pglﬁe/am de resins. M nor anounts of nylon 6 are often useful at

i nprovi ng dBak BPAMIRIHES eantent ofjBe resiy increases tegmueh oyactime; makingtt eover
the am ne tﬁé&ggﬁ}r@@g@rtﬁgpegiﬁbbfbrémo]dﬂ% 01 51913 PCT/ US00/ 03191 of the
pol yam de resin of m Xture of polyamde resins may al so be varied as well

as the relative viscosity of the tg\l@}lam' de contained within the resin
conposi tion. SUerherefargt Rﬂ?ﬁergrtﬂaﬁ qucopiues; lgehg gnneRy &y improveshysi cal

properties ,qgﬁlbag%riﬁackg@né hpgros§spidRsinst on. The pol yphenyl ene et her resins

useful in the present invention include all known pol yphenyl ene et her
resins. Preferable resins include poly(2, 6di nethyl phenyl ene ether) as well
as the copolyner resins of 2, 6di nethyl phenol and 2, 3, 6-tri net hyl phenol .
These and ot her variations of the polyam de and the pol yphenyl ene et her
resi ns do nedmmiey@rCtHENINCGENTIdNe present invention. I n conpositions wherein
hi gh heat resistance is desired to accommodate, for exanple, paint cure

(e oy by ones FrBhElite R BRI fr v dtol AH bieidhelg L o 2
pol yam de rmsrenpdrticulary therisvdnting relaiestto metisodsTo) papkagingra hygrosdope oven
tenperature, In referr odi nent, the. pal enyl ene ether.resin
conpri ses c'@ﬁ'gl‘ip osﬁg’g’i %Eggﬁn%ugm%ﬁéo&%rm{é%&%%@ég &%QQ'PW%Q%I phenol
and the poliptradeoranigper seraingt oomprising Polypropyneatsionend whelein thesi ns are
pol yphonyl cHRIHe Far i Mela P Brs, Akithovean S EYPEt 0% aM y M ant i n
various pr oprefdricdn®@ibbdifieht,sthe rcontpositiont comriset adt 16asttard tasirepherecenent .
Useful elastonmers for .this_purpose are know&ai n the art and include, for

exanpl e, stYPHRi COHFSERI c GholRPHEFENanRS. v AoiYsaEbogateg.  polyesters,  and

polyamides. These and other embodiments of the invention will become
apparent as described herein.



functionalized ethyl ene-propyl ene copol yners (e.g., EP-graft-malefic
anhydride). O her property nodifiers include nucleating agents,
stabilizers, flanme retardants, pignents) dyes, mneral fillers and

rei nforci ngya@iss. One advantage of the present inventi aieTigsodéxad:
conventional manufacturing processes wherein the resin material to be
packaged can exit a conpoundi ng extruder through a die in the form of
nunerous strands, cooled in a water bath, and chopped into pellets for
packagi ng can be readily utilized. The 6 WO 00151913 PCT/ (JS00/ 03191
pell et tenperature can be nai ntai ned between about 50 and about 110,

pref er abl y?%%&ﬁ(\ﬁﬁ@N@b‘?HE DRAWwiNgyd about 80C wi t hout significant distortion
of the package or adherence of the pellets to the package. It should be

clear that the present invention includes a container for packaging a
conpositioNO&BWﬂW?Qan at | east one hygroscopic resin wherein said
conposition has a tenperature of at |east about 60C when packaged and
wherein the container conprises a nono-|ayer of polypropylene resin free of
a netal |ayer and wherein the container has a wall thickness of between

0.25 mmand 0.6 I h r that the present invention includes
a nethod f FTﬂh&%%éTég%g%&ﬁgF@ﬁg@orrpri sing at | east one hygroscopic
resin wherein said conposition has a tenperature of at |east about 60C when
packaged and Aduerding td fths raektion, nthersoist prionided coppekagesy struaiure- dfay er  of

pol ypr opyl ene i | aye N erein, the. container has a
el 17t b eiceelap Barbbng boderhiRas sT i WeBh iR MEr it  at ve
exanpl es derBanstm a&nd 0.80i roos peefocatiyreetweeaf 0.2Banpr asért.40 mwent Tiesn. However,
t hey are not intende n any., nanner

ta limt, the ipvention,i Exanpl es
Exanpl e 1 PACKARSLAIHTE: ' AP DR ARBRL o b1 Shaih A TBRE T Rl T0F% phenyl ene
ﬁ] her [es#ghmcpagglgrﬁgcme anaiiy;/\mvswvgdew i@?(%itfldﬁjchuisé mé@mmtbﬁogkﬁalﬁnom in
e art. e resin ena was we . eXl e extir er roug a
omvont | onBRCkAGES L BIEW GRS of maRT T in2ir hige! BF ekAtmeltngr @ PRt ¢ hr ough
wat er bat hbgrthakbgef 500 kKbt midie VkHee fillipgtthe Pa@kadd witBhe diekPed emove
resi dual noisture, The cool ed st randgewere Into pellets having a

3 hopped |
size of abdlount atmeterial e Pagkauncan Be sepisd by coBMwioNE MEthede wegh about 50
and about 48Gor BRhmBleS heBr sediing longedingvith an Raitesele Theqackaby eay! ene

resin having a 7 _ .

beé manufactured by methods known in the packaging art.

Although most any resin material may be packaged in accordance with the
present invention, it is most useful for packaging hygroscopic resin materials.
Such hygroscopic resin materials include any resin that needs to have a
moisture pick-up below about 0.15 weight percent water, preferably below
about 0.10 weight percent water after being packaged for about 180 days.
This invention is especially useful for packaging polyurethanes,
polycarbonates, polyesters, and polyamides as well as various blends and
alloys containing at least one of the aforementioned resins.

In a preferred embodiment of the invention, the resin material comprises at
least one polyamide resin. The polyamide containing resin may be a
conventional polyamide resin, for example, nylon-6, nylon-6,6, nylon-12 or



WO 001 51913 PCT/ US00/ 03191 t hi ckness of 0.2 mm The bag distorted and sone
pell ets adhered to the bag. The pol yet hyl ene bag was unacceptable at this
pell et tenperature. Pellets having a tenperature between about 50 and about
70C were pavioagstbid nt o a bag nade from pol ypropyl ene resi redrasoigia

t hi ckness of 0.14 mm the pol ypropyl ene bag did not distort. Cooling the
pellets to bel ow about 50C was necessary to avoid distortion and adherence
to the polyethyl ene bag. Exanple 2. In order to test noisture pick-up of
pel | ets pac'k‘é?géé 3 fiflegdRql¥anaide serialiing, fof pxampleeglaspEberstandigr rine@hvent i onal
conpati bili r aR¢ f | | r resin
wer e packag@%%l'nﬁﬁﬁﬁﬁﬁmvg?'ﬁhgggg%aﬁng@?%@ @c?@f%]gvc\gﬁ{ hpaﬁg%/dcgﬁﬁd\%g?gr over
time at atnespthene ay@mife iands atvaast @neesenond eresimirditenal ofuchbasit fob0- 70%

DaysPEI Al ' P 2 0 ; :

20 07210, 050 SHBe0BRS0A BB S 68 B A ERY e U SR 1 0B FREHF A Ay i a
two- | ayer pprekamgs embodipentthyhemesini pedpesitidn adomprisasn 4 cadmpidibitiaed be seen
fromthe abgve data,  t ckaging structures containing a netal |ayer have
very good CAFRS BF2 BpupaFaate afla el #it s HOGERH sl 2t o o pi cke up

| evel s) even after 139 days. Pol yethyl ene packagi ng as conventionally

avai | abl e i s @ompatibiiagd dldras dfoagpalyphenglieoe adieerdresin @anthae polygmidei st ure

LEVELSSNS re\gn) Qrg/ &%gljagﬂy known in the art. These biends are typically made through
reactive compounding techniques involving addition of a compatibilizing agent
to compositions containing polyphenylene ether resin and polyamide resin.
The compatibilizing agent is thought to resuit in reaction products between the
polyphenylene ether resin and a polyamide resin and that these reaction
products improve the compatibility between the polyphenylene ether resin and
polyamide resin. The improved compatibility results in enhanced physical
properties such as, for example, increased ductility. lllustrative compatibilizing
agents for blends of polyphenylene ether resin and polyamide resin include
citric acid, maleic anhydride, fumaric acid, malic acid as well as various
derivatives of the foregoing.

The ratio of polyphenylene ether resin to polyamide resin can vary widely
but is preferably adjusted so that the polyamide resin remains the continuous
phase. Preferably the polyamide is at least about 40% by weight of the total
resin composition. Increasing the level of the polyamide results in enhanced
ductility and flow and is often preferred. The resin compositions may contain
more than one type of polyamide resin such as a blend of nylon 6 and nylon
6,6. When a mixture of nylon 6 and nylon 6,6 is used, it is often preferred to
have a limited amount of nylon 6 in order to maximize the heat resistance of
the compatibilized blend of a polyphenylene ether resin and polyamide resins.
Minor amounts of nylon 6 are often useful at improving certain physical
properties, for example, ductility, Moreover, the amine to acid endgroup ratio

w



Exanpl e 3. PCT/ LI SO0/ 03191 In order to conpare noisture pick-up of pellets.
packaged in bags made of a thin PEIAl |am nate versus bags made out of a
nono- | ayer of pol ypropyl ene packagi ng structures without netal |ayer,
pel | ets of yop ggdiy@nti onal conpatibilized resin blend of paryoegeao, 6 and
pol yphenyl ene ether resin were packaged and tested for weight percent water
over time. The filled bags were stored under atnospheric conditions with a

relative hum dity of about 5070% The thickness of the polypropylene |ayer
was 0.3 nmof the polyaimide resin or mixture of polyamide resins may also be varied as

WeeksPE/ Al PP40 : ) 112 . o can be
readily se%el]]b?/éﬁﬂeei%ﬁ%g%é? s‘%o%é’?%fn#(ﬂ)gl %@%@9'85 g%”&%ﬁg ev%sé@ %ﬁﬁﬁg’%gﬁ
unexpect edlcpmpesttionnedusb wastidtions arki nsefup dori fieertuding raestain pbhysiba

pol yet hyl enel al ym 3 f conventional ly used. A package
out si de” t h&'¥E %ggﬂeﬁé\ﬁﬁ@’ﬁ%?&ﬁﬁé@%on and having a wall thickness of
0.2 mm pol ypropyl ene will have an unacceptabl e high water absorption. It
was unexpect ethe palypbemterneoethabieasingr esefghinlthe prasedt ingentitrainoede it h t he

met hod and nt.ai [ Fein. ul d .be . hese dat a
that this i@@ght PQS{EP%@@G&;&Q@Q”& "gsd tgl'épf%'%ggégég%{pﬁy'é!rﬂggéo%#lg(@r%t erial
wher ei n t halimethyiphesylpne k etherlofag heellrater ittted  capdigser tdeaimsalwbut2,®. 15 wei ght
percent watgr after 20 9 00/51913 CLAI What ..i s ¢l ai med:

b Usoo osBeRy R anAeE g S metliaitl *Ihror Pod el obiB ot fon - wher ei n
t he met hod patyspiide @ad she polyphienglene atimsriresing do nwbdetractfeim tHe resemtr opyl ene
resin free  of netal |ayer .wherein the nono-layer has a thickness between
0.25 mm and”‘(ﬁ”gen'mnqn 290%%'5'%5’[5%’ SEgin Jigh %tv\%épéﬁ'}?et fre %ﬁ?%s‘ﬁ’opi c resin
has a noi stasegmpiciiatd]fobfexhfpte, it alteusvdhs ! polphamfleme ettt regmser after
20 weeks. 3. The nethod of claim 1 wherei '

Nt hygr oscopi ¢ . .conposi tion

conprises dB@ViGast HFRS (IPOBs t%’@ﬂ‘fﬁj '-Eo@)s}/‘l%ik?&ro aBoF%E@ﬁanes,
pol ycar bonag@perddireysrat @dsihbRnNgs ROLYAISF depolydmidEN@siehaang af meltiagm 1 _
wherein thep&g%g,rosco i C cog{-)?(g)\[sltlon conpri ses at Ie?st one E&Ip%gm de resin -
or a blend b niTMGergeter L85 e ueh i tee-r B3 prefegredrpigh 8 of claim
1 wherein tthe RYIHAEAIHE EHBPOSISIA OBoRBAREY S&pofymer resins of 2,6-

dimethylphenol and 2,3,6-trimethylphenol and the polyamide comprises nylon

6,6. Other variations in the resins are also useful based upon similar

principles.

The compatibilized blend of polyphenylene ether resin and polyamide resin
may additionally contain various property modifiers such as elastomers for
ductility enhancement. Useful elastomers for this purpose are known in the
art and include, for example, styrenic block copolymers and various acid
functionalized ethylene-propylene copolymers (e.g., EP-graft-maleic
anhydride). Other property modifiers include nucleating agents, stabilizers,
flame retardants, pigments, dyes, mineral fillers and reinforcing agents.

One advantage of the present invention is that conventional manufacturing
processes wherein the resin material to be packaged can exit a compounding
extruder through a die in the form of numerous strands, cooled in a water
bath, and chopped into pellets for packaging can be readily utilized. The
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conpatibilized blend of at | east one polyam de resin and at | east one

pol yphenyl ene ether resin. 6. The nethod of claim1 wherein the nethod
conpri ses packagi ng the hygroscopic naterial at a tenperature between about
50C and abowb 0dd0f3. ~. The nethod of claim1 wherein the ponosdadyRt has a

t hi ckness between 0.28 mmand 0.40 mm 8. A nethod for packagi ng pellets of
a hygroscopi c conposition wherein the nethod conprises placenent of the

pellets into a container wherein the pellets have a tenperature between
about 50C #glietatemperatutrccan Pemaintpined hetwesh aPAWY SeoRPHi akeyt 4 18Bno- | ayer
of polypro ' r f $ 1. et al

| ayer and %‘%‘?‘Q"W E%ttkad%r?hno- ugfgfctﬁgg az? t ?@é’ﬁé@@%ﬁﬁé@ﬁ%@@%%nd 0. 60
mm g. The ofrtitepatkafe of adnerénodeltbe petidts tdhgr mekage.c conposi ti on conpri ses
at | east one resin of the group consisting of polyurethanes,

pol ycar bonat eg, t 0 ). d o T h l.ai m 7
wherein the nsgigﬁfgjlgrg ﬁé%r é@ﬂ*gknréggﬁtb@t% \%/réﬂtlaér%i &%G%Ea(g%t@"ﬁ% f%"n Ii. The
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wall thickness of between 0.25 mm and 0.60 mm.

The following illustrative examples demonstrate various embodiments
of the present invention. However, they are not intended to limit the invention

in any manner.
Examples
Example 1.

A compatibilized resin blend of polyamide-6,6 and polyphenylene ether
resin was prepared on a twin-screw extruder using methods known in the art.
The resin blend was allowed to exit the extruder through a conventional die as
strands of extrudate. The strands were passed through a water bath and
allowed to exit the water bath and air cooled to remove residual moisture.
The cooled strands were chopped into pellets having a size of about 4 mm by
3 mm. The pellets had a temperature between about 50° and about 70°C.

Pellets were packaged into a bag made from polyethylene resin having a
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structures, pellets of a conventional compatibilized resin blend of polyamide-
6,6 and polyphenylene ether resin were packaged in thin wall bags and tested
for weight percent water over time at atmospheric conditions with a relative

humidity of about 50-70%.

Days | PE/AI PE @ 0.2 mm | Paper/Al
0 0.04 0.09 0.07
21 |0.08 0.09 0.06
63 0.10 0.20 0.06
97 0.08 0.12 0.07
139 | 0.10 0.26 0.07

"PE/Al is a two-layer package of polyethylene lined with aluminum foil

As can be seen from the above data, the packaging structures cantaining a
metal layer have very good barrier properties and result in very low moisture
pick-up levels, even after 139 days. Polyethylene packaging as
conventionally available is not suitable for long time storage due to the high
moisture levels.
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Example 3.

In order to compare moisture pick-up of pellets packaged in bags made of
a thin PE/Al laminate versus bags made out of a mono-layer of polypropylene
packaging structures without metal layer, pellets of a conventional
compatibilized resin blend of polyamide-6,6 and polyphenylene ether resin
were packaged and tested for weight percent water over time. The filled bags
were stored under atmospheric conditions with a relative humidity of about 50-
70%. The thickness of the polypropylene layer was 0.3 mm £0.01 mm.

Weeks | PE/AI PP

4 0.14 0.14
8 0.12 0.11
12 0.12 0.12
16 0.12 0.12
20 0.12 0.12

As can be readily seen by these data, the mono-layer polypropyiene
package unexpectedly performed as well, within experimental error, as the
polyethylene/aluminum two-layer package conventionally used. A package
outside the scope of the present invention and having a wall thickness of 0.2
mm polypropylene will have an unacceptable high water absorption. it was
unexpected that such low moisture levels could be obtained with the method
and container as claimed herein.

It should be clear from these data that this invention includes a method to
package a hygroscopic material wherein the moisture pick-up of the material
is less than about 0.15 weight percent water after 20 weeks.
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1. A method for packaging a hygroscopic composition wherein the method
comprises a container comprising a mono-fayer of polypropylene resin free of
a metal layer wherein the mono-layer has a thickness between 0.25 mm and
0.60 mm.

2. The method of claim 1 wherein the hygroscopic resin has a moisture pick-
up of less than about 0.15 weight percent water after 20 weeks.

3. The method of claim 1 wherein the hygroscopic composition comprises at
least one resin of the group consisting of polyurethanes, polycarbonates,

polyesters, and polyamides.

4. The method of claim 1 wherein the hygroscopic composition comprises at
least one polyamide resin or a blend containing at least one polyamide resin.

5. The method of claim 1 wherein the hygroscopic composition comprises a
compatibilized blend of at least one polyamide resin and at least one
polyphenylene ether resin.

6. The method of claim 1 wherein the method comprises packaging the

hygroscopic material at a temperature hetween about 50°C and about 110°C.

7. The method of claim 1 wherein the mono-layer has a thickness between
0.28 mm and 0.40 mm.

8. A method for packaging pellets of a hygroscopic composition wherein the
method comprises placement of the pellets into a container wherein the
peliets have a temperature between about 50°C and about 110°C and

wherein the container comprises a mono-layer of polypropylene resin free of a
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13. The container of claim 12 wherein the hygroscopic composition comprises
at least one resin of the group consisting of polyurethanes, polycarbonates,

polyesters, and polyamides.

14. The container of claim 12 wherein the hygroscopic resin has a moisture
pick-up of less than about 0.15 weight percent water after 20 weeks.
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