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| NSULAT] Ng&é%gé%ﬁ? TS CONTAI NI NG - PCT/US98/13256 )CH
COVPCOSI Tl ONS BACKGOUND OF THE | NVENTI ON

Recently interest had increased in theronplastic resin systens which
contai n desiccants or other adsorbents, especially where the resulting
systemis used to deliver an _adsorption and/ or desiccation
function to an eTRERNHABRASTKOADSORBENTLOMPOYITIONS GRNEANING appar ent
in the insulating gl'¥és ANILUEYSYLARBNE GLASS UNITISCC@NT AIBENGol ogi cal

devel opments such as those descSUGRHCOMEDSITIONSNt S 5,313,761 and
5,177,916 have proved to be reliant on the ability to deliver a

fl owabl g, adhesive desiccant fornulation in the manufacture of insulating

glass units. 15 Various formul ati ons have been proposed to
meet the needBAGKGROUND OF THE MSUENTION 9l ass industry. Exanpl es of
formul ations are disclosed in U S Patents 5,510,416 and 5, 632,122

as well as in PCT Bgptniynateresphad ingrerend inheromplastic regi@/syggms which

VWil e the exigtin rulati ons have significant, conmercial use, there 20
is a constant Eé‘_g%’?‘r‘%g’t%aqt%r%g% a?ﬁ%r%f”g?’%ﬂ’%cﬂé n‘é’h%§t_ lﬁ?‘_m‘% HEEhE ampunt
of . I @§ddnto GRIPEIRMHIsBESE /S BBlck YT ANGidPL L AhDibdRdecessary
amount of ) desiccant In the desired location (e.g., a fered to a
U- shapd@ wi nddWisspiesst is.especially apparent in the Insulatieg glags indestnewlertor hi gher

| oadi ng/ nore efficient formylations, it is . eneral ly desirable
that the for nfficat %ﬁ?oéqgéwg]é%‘fﬂtl@m??‘%%cétaﬁ H’{j’sééﬁﬁcﬁﬁﬁ‘g%ﬂ i patonts t hat
t he i npl ement atiiiqm¢of f j _ J ol y,.addi ti onal
expendl tur e of ooy orent by P hareyed el iR LR AR A Ot

t he fleablecudtrtive tesicdaanibkimbtibhen fremisudiches of insSlatipdieat i ng,
punpi ng, applyjng) . do not becone nore severe. This presents a
significant cBE$&HEe in the context of flowable thernoplastic

ST 9851, 11k M B BR AR oyt LY 1T Cs
insulating glass industry. Examples of formulations are disclosed in U.S.
Patents 5,510,416 and 5,632,122 as well as in PCT Published Application WO
96/08541.
While the existing formulations have significant commercial use, there
20 is a constant desire to improve the formulations by minimizing the amount of
resin component needed to deliver and maintain the necessary amount of
desiceant in the desired location (e.g., adhered to a U-shaped window spac:ar).
In meeting the need for higher loading/more efficient formulations, it is
generally desirable that the formulations are usable in existing equipment such
25 that the implementation of the formulation would not reguire any additional
expenditure for equipment by the user. Thus, it is highly desirable that the
requirements for handiing the formulation (i.e., heating, pumping, applying)
do not become more severe. This preseﬁts a significant challenge in the
context of flowable thermoplastic resin systems since the formulation viscosity

30 typically increases sharply as a function of adsorbent loading just above the



maxi mum practical |oading for the specific fornmulation. Thus. si rrpI%/

i ncr easi ngVPR&H Bunt of adsorbent even in a seemingly m ncRCHHBEISor
decreasi ng the anmount of resin conponenb) would result in a large increase-
in viscosity for the overall formilation at application tenperature.
5 WD 97/ 00724 di scl oses adsorbents containing thernoplastic
conposi tions containing polyolefins and | ow nol ecul ar wei ght waxes.

However, thi smagfhemepeetidddsading fos tigpgppsdtifiafyrmplativh.c Thes, sispiges of wax to
accommodat e hj gh | oadi ngs of adsorbent suitable for applying as a hot nelt
to i nsuln§teasige rsamennt o isogbe,m B5RID 3 FEHASLY WHPRATRPYTB (PTads or bent

| oadings int " + 0= 659 j ] : :

Addi tionally, Higctrga%‘sng(}gg?Ir%ggﬁf“eé?%sgl?@rﬁ%%%(ﬁ;ep %hg i %ﬁ{ 1%%[%%? RS eénny | oss of
per for mance i gis@dsgforhbeetisii \Mhingllatiinyat BEplicaleH fedfperabget he specific end
use. Thus, ere the formulation is to be used in an insulating glass

unit subh as Adésionplindt issesirablestbantbe farmulatine dofpzesent any lpsreo!
formul ati on should be resjstant 15,.f0 slu and . provi de.adeqguat e adhesi on
to the wi ndowPSpYEEHce in other %P%\M’ﬁ@“w b?lgép?% celicend it The

| nvention pr 0%@&%&%@‘5&%&1&%&9% BSlsed iPAPRERNSMg glass unitGRAPASI Li ons

whi ch enabl e rediction in the anount of resin needed to deliver 20 a

gi ven anount déscaidsbimtbatbactthentiondépaeitartat foomubfiow slwobbiesipizhatedl | ng
performance. The inventiqn al so provides inproved thernopl astic adsorbent
conposi ti ons SEHMPANSPARYide pfrauaieiadiesion l§EheWHidowW FPa¥bunt of adsorbent nore
reli ablm and/ or under |ess severe handling/application conditions.

I n one "aspect, the invention enconpasses thernopl astic adsorbent 25
conposi ti ons wNAZOVICH THEN VBNEAEROr bent conponent and (b) a

t hernopl astic organi c matrix conponent containing (i) 2-20%by weight wax,
and (ii) thernopl ag‘ﬁlﬁén‘ﬁ@tlymmvg‘g‘éﬂfﬁprmwﬁmlﬂﬁﬂé adexbamhs a wei ght aver age
{Tﬁ L?%L?;SY\?Lgg}npggitigrgo%icgggab e(:) %%gct?orﬁQn e a%?crgx?natof rtn?:!\;irel n‘%&e@ 12[3 leiver

a given amount of adsorbent without deterioration of viscosity/handling

15 performance. The invention also provides improved thermoplastic adsorbent
compositions which enable the delivery of a given amount of adsorbent more
reliably and/or under less severe handling/application conditions.

In one aspect, the invention encompasses thermoplastic adsorbent
compositions which contain (a) an adsorbent component and (b) a
20 thermoplastic organic matrix component containing (i) wax, and (it)
thermoplastic polymer resin, wherein said wax has a weight average molecular
weight of about 800-10000 and is compatible with the thermoplastic resin {le.,
not prone to phase separation or other adverse interaction when combined).
In another aspect, the invention encompasses thermoplastic adsorbent
25 compositions which contain (a) an adsorbent component and (b) a
thermoplastic organic matrix component wherein the composition contains at
least 55 wt.% of adsorbent component and has an apparent viscosity of about 3

x 10° cP or less measured .according to ASTM test D-3236-88 at 124°C and
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resin (i.e,. notgprone to phase separation or other adverse interaction
when WoTHIAA) . | n anot her aspect, the inEnFP#§13254

enconpasses thernopl asti c adsor bent conpositions which contain (a) an
adsor bent conponent and (b) a 5 t her r‘?opl astic organic matrix conponent .
wherein the conposition contains at | east 55 wt. % of adsor bent
conponent and has an apparent viscosity of about 3 x 10[err] cP or

| ess measur ed0.426 seadi shgat rateATHelcompbsiBoROR6 piffcrably B2U¢stve 41@ rasistant

3 0. 125 sec[err] shear rate. The conpositions are preferably
adhesi ve and Oc4{8Pant to slunp. I n anot her

aspect, the invent 'Fxp Q%%%E@ﬁ?l?esi{xb%%}i}naeﬁmb{)‘ﬁgg%égs\?\iﬁ}lsdg%%ﬁ(’g(sﬁll?sgiufzixitf a) an 5

cont ai ni ng thernoplastic adsorben nPosI

adsor bent conpsmghinganstmidplastic bORFEEAPEREHbEcHs FAIEICCoRMiR (2 agOonPonent
containing (i) wax, and (ii) thernoplastic polyner resin, wherein the wax

has a 3 adspelieghcorapaneabnd ) e thermpplastiqgirgani¢ nebucorB@det0000 and i s
conpatible with .. . t he,t.hernopl ast.ic resin (i.e.,.not prqone to phase
separation or SYUHBIMELH K gnd E‘B tﬁem%p&ﬁi“é?‘élé’me’éﬁs&hgﬁe@b‘h’g? ﬁ’@&ﬁlas a
Preferably, t %@%%Q«%M&&HEP@&QB: SrOBbAM §1%- Poob and is corflBbEGHA NI
adsorbent and the fornulation desiccates a conpartment partially

defi ned by twhechermmpéasiansn @F., hhepronstd pHakagepgtagies oroiher adverse

The conpositions of the invention r(%y al so be used for other

adsor pt i on - applifregtiqropiaen coelisedin Hredemably. Hepdeqrbei COMRAngTh GRMRINGA are

L ALy A ERAT P e
adsor bent conpefiddi WMo or more panes of the insulating glass unit.

The compositions of the invention may also be used for other
adsorption applications. These and other aspects of the invention are
described in further detail below.

15
DETAILED DESCRIPTION OF THE INVENTION

The invention encompasses thermoplastic adsorbent compositions
containing an adsorbent component dispersed in a thermoplastic organic
matrix component wherein the organic matrix component contains (i) wax,

20 and (ii) thermoplastic polymer resin. The compositions of the invention are
especially useful for forming high adsorbent loading thermoplastic
compositions which can be applied using conventional hot melt applicator
equipment and conventional hot melt application conditions. The invention
also encompasses articles such as insulating glass units which include the

25 thermoplastic adsorbent compositions of the invention.

The adsorbent component used in the compositions of the invention

may be any conventional adsorbent material such as zeolites, silica gels,

activated carbons, silica aluminas, non-zeolite molecular sieves, etc. Non-



cont ai ni ng an adsor bent conponent dispersed in a thernoplastic organic

mat ri x comquesmekswherein the organic matri x conponent cont acmgisgsnszeax, 20
and (ii) thernoplastic polyner resin. The conpositions of the invention are
especial |y useful for forming high adsdrbent |oading thernoplastic
conpositions which can be applied using conventional hot nelt applicator
equi pnent and conventional hot nelt application conditions. The invention
al so enconpas -1 i j ni j isncl ude t he
25 e o B S e Rl TR AR

The adsor bent magipaaeckd uspefdrm 4 specifio fimasiohioo nembihatidreofi fnnaions.on

may be any conventional adsorbent material such as zeolites, silica gels;
activat ed car Bbwus adsarperasadapiedita adsorh eIty GPBEOHNSE OEFIR%8S, etc. Non-
4 eactl ve i norgapl i i [ ly preferred.
The adsor bent hffeo may be u%e(?faglle eé%g’ﬁg%g‘g%hfe%?g%@?%re %%ﬁgg{es%#lfi c function or
combi nagi on ofqdokink kRIkS: zeolite A, especldlliSzeoBESIN, ReHidtSis adaypdded phigagiths or b
specific el enents, conpounds or classes t hereof may be used.
Preferably, t héscelisatenefibe edsopmnbeampoaniainagalancoBain adsorbegtidseigaed such a

eolite A i all ite 3A ,which i dapted t i il )
gdsolr b wat e?.sgoer??fgg ﬁﬁgkffuigbﬁ’éh%?f?%lﬁg@g‘é‘gﬁég%%‘aﬁgw%rggg%? %18%? ¥ desi gned
to adsorb | ow, ol eeubat, Weh S wALIARLGIGOMREMRAS (e.g. zeolite 13X) alone

or in conblnation wth the water-adsorbi ng adsor bent.
The thernopl astic Ghgalrmophbiid orghsic aleaiaistohriaziedzduybyttheppseasente of 10
one or nore waxes wherein the wax has a weig aver age, npl ecul

TPREE Wk A vei ght of
about 960 100069 THE WasESSHEHE (i Wek 6 Scurign BREs oAU ER e EREmopl ast | C
resin contained i - i (S, : t b

tOSI | pﬁg‘%l:grgggglg)ra g@'g?ﬁ% %’m E ?\‘géﬁ%lgérrggé?@ aé%’?%?ﬁ@?f%o‘ﬁ&gﬁ’ %?ﬁtﬁl engi ﬁ(r;ne

The wax resin S61R4thed Hohe beBicanytriel Mast indiewaesionlenadtipamewd t h t he
resin or other 1 5 conmponents. The wax is preferably a polymer wax,
nore pref er ablphasersepsrafei from the wax/resin copybingtian ﬁgcrdzimg#m Thgrvaxnbst

Dol yet hyl ehe wRRB oL ERG P sTieE AR o had b an b T ohae
15 components. The wax is preferably a polymer wax, more preferably an olefin-
containing polymer wax. Most preferably, the wax is an olefin homopolymer
wax such as polyethylene was or polypropylene wax. The wax preferably has
a weight average molecular weight of about 1000-6000, more preferably about
1500-5000. The wax component is believed to impart lower viscosity at
20 application temperature for the thermoplastic adhesive composition while
avoiding slump or flow of the composition at the actual use temperature.
Preferred waxes are Epolene® N-14 polyethylene wax (M, = 4000) sold by
Eastman Chemical Co. and AC-1702 polyethylene wax sold by Allied Signal
(M,, = 1850). The weight average molecular weights in this application are
25 based on ASTM D3536-91 using GPC.
In addition to the wax component, the organic matrix contains one or
more thermoplastic resins. The thermoplastic resin preferably comprises one

or more polyolefins resins, e.g., polyethylene, polypropylene, olefin



a weight a | ecul ar wei ght of about 1000-6000, nore preferably about
1500- 5000. %?%%conponent is believed to inpart |ower viSCodP$syidts420
application tenperature for the thernoplsastic adhesive conposition while
avoiding slunp or flow of the conposition at the actual use tenperature.
Preferred waxes are Epolene[err] N 14 pol yethylene wax (Merr] = 4000) sold
by East Emn Chenmcal Co. and AC-1 702 pol yethyl ene wax sol d by
Al lied Signal SCPOYMELS, O %@mqum&rf%@ymbmh%omé 1gyhef; howeengdn smhecul ar

e | o o B SR RRER e oy B3l Y PR Theons. 00 O
nmor e t her nopl agieiioplesticssin hiea %%hﬂ@@rﬁ’%tﬂl&eéﬁéi%igtﬁ%ff?%@ﬂhﬁo”pri Ses one
pro

or nore polyolefins resins, e.g., polyethylene, pol yl'ene, ol efin

5 SR, paeferablyoit ddashatiost Pa0§0rmos: mefecabishatriedst alvs:it 5080007 ;
however Ln so . instancges, other thernoplastic resin systens may
al so be grrpl ogﬁl&? thepgoplastic resin pr W@?I%%‘SF 4 $phingRqIRt (HAg aadhéil)gﬁl aver age
mol ecul ar wei gigq@h0.908at 6ok .14heO erably at | east
about 30, 000 m)rog pr eper a’ebifl?/ g?&iarggi tabggtosuﬂt Ofoggbgég{em&gmvrhe

t her nopl asti c enystahingy iebmfabbly haas neiaef fodmi oTabeRisot250PC NGopnd bal 1) of
about 30-200[err]C, nore preferablﬁé about 50-150[err]C Where the resin is

crystal line, iPrefrafipphpitg0rZ90°G. Abe thermyoplastistresif pretferalbly $0s 250[ err | C, nore
preferably abo - 20 rr] C. r mopl.asti.c Si referably has a
Brookfiel d nel g}o\ﬂ% gg@srg_%lyvf%%ﬁtyi[&b%gr ﬂil%,he g‘%?)rfg{ago‘ﬂgﬁg“&oogbout

150- 10, 000 10 centipof@ethire PréfBrabBOiBuPI, SORR 0D ¥ AR rodicd 000 CP. Al

Brookfield nelt _viscosity's specl erein were neasured with a
Br ookfi el d TheYisess#y's specified hereinnwmte mehidPedAvith b Brppletedd Uhermbsell ef er r ed

t her nopl astic resi.n,l - 2730 but ene copol ynmer__ err] = 60, 000
- 65,000) sol dm8§el%g§1§ & aﬂpﬁyatus. A preferred thennoplamtéregmgiaﬁié%@”i x may al so
contai n auxi | i gy, ec%ggmﬁf{} B SU . tlg%' ' col ori ng agents,
scents, |ubri cant%, t abi it(zé’r swgﬁ &%%?0)%1& é"L:hg[’:%m‘appl i cations,

tackifiers and auxi Thaonganiompmieriay alsoeonfad KAy cBPéneh@ sdch as
m ni rrumlgr are v,?i ded er]tirel%% . . The relative anmounts of
t he wax!tonpon@rfiiisitacaipiang pacnisprents: jubrieants, stabilizers, etc. Fempginent nay be

varied dependi pgon.d e sRAciThS aﬁ\ﬁﬁg.%sc)om%ggerﬁse e Ig:g'esf'?arabh{ kepttoa
minimum or are avoided entirely.
The relative amounts of the wax component and the thermoplastic resin
component may be varied depending on the specific wax(es) and resin(s)

20 selected, the desired adsorbent loading and the desired flowability
characteristics. In general, the wax component acté to promote the flowability
of the composition at application temperature relative to the effect of the resin
component at a given adsorbent loading. Increased adsorbent loading
generally acts to decrease flowability of the composition at application

25 temperature for a given organic matrix composition. The overall rheclogical
characteristics of the thermoplastic adsorbent compositions of the invention
may be varied somewhat depending on the desired application conditions and

end use. Where the end use is as a hot melt desiccant adhesive for use in



20 sel ected, the desired adsorbent |oading and the desired flowability
char act er i%@P°%8225 n general, the wax conponent acts to pr ofsITéUoRE3254
flowability of the conposi ti op at application tenperature
relative to the effect of the resin conponent at a given

adsor bent | oadi ng. Increased adsorbent | oading generally acts to
decrease flowability of the conposition at application 25 t enperat ure
for a given owngadivs smhib XhosedRodbdd iaN. S Theenoy$B B, 16 Ir hed, DO, B3| the
characteristics of the thernoplastic adsorbent conpositi ons of the

i nvention overail copppgsifien mfmbiyélémmmar@ép@mnm §f ehout Bu:s 1@esP oed
application c ng,ldhlg%ngsygfa fﬁg)y%]ﬂé)élt ﬁ 10 &9 or féss measurede accm%mg to Au‘fﬁvll s as a hot

nmelt desiccan

6 %s@@masss?ﬁ @%"é'&ﬂé@l@ﬁ&“%@ﬁrh@ U.S. patents 5,313,761 and
5,177,916, the overal | conposition pref erably has an apparent

vi scosi tSy of about '}316)f513!ﬁ{’&33im<]3m11lf edsorbent componkesiSa themiserbprtéigmab| y about 2

x 10[err] cP or less, neasured, according to test. D-3236-88 at
124[ err] C and WW&SO@EE{‘%‘P‘P may P%é(?fi‘?da“toéSIde%bﬁ lependmg on the degiged ¢ at i ve

amount of ads%ﬂ%‘[‘z}c ﬁ%gﬂi‘ogér%l&zg g%cgj%ftaeg%?(@%Bh{pﬁ%ﬂ@r?'tﬁads%tmn matrix

conposition may be varie depen red

adhesi ve and/ eapdcitg@f ag patifip adsebdnt(e); tf deshed s:dsmgﬁan thpaBility hethadsor ption
capacity of the specific adsorbent(s), the desired adsorption capability in
t he énd upssendionmedi rentn genasal, tha thremeplastic adh@rb@rnema’wml astic

adsorbent matrix 1Q. ositio t he vent rably contain
at | ea(saltrb about-CfEoyfions of the mqgmmré?ﬁ%ﬂ?g)hfom%? égl"& 0/gbout 20- 80%
nost pr ef er ablads@Beont! meffefevolPabout 20-80%, moﬂ}ﬁeﬁfe%h&ﬂouf %Q?wi% us in
insul ating gl ass units is preferably abouf 55- . % Were the
conposi ti ons d&fhettypicalmamgetioons mrxasuia;mg gi:msdaﬁs xscpeﬁtferabiy aboutSS 60 conpartnent -
of an insulating gm nit, such E pat ent s 313, 761 and 15
5,177,916, t ha"HAs OV EeRt e&em&%ms?yfrtmvamﬂ%ﬁieé.tﬁ &siesitbi nat i on of an
adsor bent conpg rRAeR s rbent for
renovi ng | ow rmﬁ@cu?gr wel g t“@aotr a%&%hb%lsg???{ag% t%rggg?%pjéﬂégadsorbent
for renivi ng I50W7rﬁilsedmlaﬁsorbmtgbmpon@mptecferumbrabmbms amembm&dm sfdness t han
about 10 wt. % of the overal| conposition.

not ed above, taﬁéorb%rrtacpmén%éémtgd t@fnrtm%ﬁmd@oahnwa&eh@odta@eadﬁ%ﬂﬁé‘% c

removing low molecular weight organic volatiles. Preferably, the adsorbent

for removing low molecular weight organic volatiles represents less than about
10 wt.% of the overall composition.

20 As noted above, the relative amounts of the wax and the thermoplastic
resin may be varied considerably depending on the desired application
characteristics and adsorbent loading. In general, the organic matrix
preferably contains about 2-20 wt.% total of the wax based on the total weight
of the organic matrix, more preferably about 2-10 wt.%. The organic matrix

25 “ preferably contains about 10-50 wt.% total thermoplastic resin based-on the
total weight of the organic matrix, more preferably about 20-45 wt.%.

The thermoplastic adsorbent compositions of the invention may be

formed using conventional compounding techniques. For example, the



resin my Led consi derably depending on the desired i i
A oY hLF PSR

character ics and adsorbent |oading. In general, the organi

preferably contains about 2-20 wt.% totjal of the wax based on the total

wei ght of the organic matrix, nore preferably about 2-10 wt. %
The organic matrix 25 preferably contains about 10-50 wt. %t ot al

t hernopl astic resin based on the total weight of the organic

matrix, nore BPTEPRHEE gan&gégpplyécaﬂgdmtp @ kneader extruder, Twin screwggtruder
{her Mol ast | CoRURer BSNln SATBAILL 885 O DG DKERLEANAIBLIAR dogrcr

formed using conventi oun ues. réxanple _

7 epaRRant ssgeadioh eTid Pt rosRsl teRhoplastienFasi®enext ruder, twin
screw extruder or other appropriate device to obtain the

conposi ti on weodpedidontarithevemipnde preferably charaétedassi ycthnmbstingpef aiyon. The
formati gn of tqg t her nopl asti ¢ adsor bent : conpositions of the
inventicn is pf @grably characterized by the absence of any 5

sol vent . In these probbshd] BRANBLRGERTE Adsoh iy LORPOTRAAYfE, adsor bent
conposi tions of the I'Aventi on can be appl ed using equi pment known

for depositi ngnveationedd be applied usingdfppineatknduifondepogitingienineiranuf act ur ed
by Airprint Systems Inc., The Dexter Corp., Nordson_Corp.,
Spraymation, PRAgestvesqueh asaayipmest mgnelastyredPy Airprintéysieiwdne, The is possibl e

to deposit th siccan i trlXx ,compositi . . of the
nventi on vi a TSHIRyTRG: oGP ot St ARG bd GHEe Using Bnposi trons

of the jgnvent ie@Ripaieft, s BEssaNPtd @fobiOtHeMRsiB QRGOS fmatAR bakbifiogd ass units
such as described in U S patents 5,313,761 and 5,177,916, the

conposi ti ons &f ée invention vipspdngabibYing ppitiusignyete.n g hetriiby werpositiong act ur ed
by d ass Equi pnent, 15 . vel nt, Inc. The di.scl psures of. U S
patents 5, 313 01 GF IHERton e toPRRPRIed 1o T spigeis of HEBHGE SAHUPETBFR by
ref erence. Thpas@i@é&ﬁ%@“ﬂBﬁp%nﬁ@?}mf’]g@%ﬂgrﬁm}fé,the gompositiGhsie Pe used in
packagi ng applications such as those’ described’in U'S. Patent

Appl i cation Seréfatablyoappli8d 65i8g 4@ fphehtanamuiaciurad b §lask Ffiprbdre di scl osure of
which is incor}%g,r ated herein bivj_ reference, 20 Ih er al

met hod bY t he Rgyslopmegt-dne Sorestd LoP- RARRL Hd hi PbAnd 5,177,8“)geni nvol ves
et e, L B OBl B piatice
desired also be used in packaging applications such as those described in U.S. Patent
Application Serial No. 08/673,401 filed on June 28, 1996, the disclosure of
which is incorporated herein by reference.
20 The general method of the applying the compositions of the invention
involves heating the composition to a suitable temperature in order to reduce
its viscosity to a point where the composition can be flowed using the desired
application technique. For example, where the composition is applied by
extrusion on a low speed manufacturing line, a higher viscosity may be usable
25 compared to higher speed manufacturing lines or where the composition is
applied by spraying or dripping. Typically, the composition will be heated to
about 50-300°C (more preferably about 80-150°C, most preferably about 90-

120°C) to affect the necessary viscosity reduction. Once deposited, the



application technique. For exanple, where the conposition is a&gl ied by

ext rusi oNV@P/®2Fbw speed nanufacturing |ine, a higher visc8sV¥SP84ea%4be
usabl e 25 conpared to higher speeg manufacturing lines or where the -
conposition is applied by spraying or dripping. Typically, the
conposition will be heated to about 50-300[err]C (nore preferably
about 80-1 50[err]C, nost preferably about 90- 120[err]C to

af fect the nemessition igiaiowsd toycavkditeteby the dOngesitiep bsidneas, fixelién the

8 conposition is allowed to cool whereby the conposition becones
fixed in thedesired positigiesi red position. The foll ow ng
exanples illustra vention. 5
Exampl e 1 Irﬁe §£pemn%\e)%62§pl rm&? t% %:&g%ggr thx?'\posztmngSc:ifgllﬁegn was forned
by conbi ni ngjdR&tion. fol |l ow ng | ngr edients in a kneader ext ruder:

Parts by wei ght Pol yet hyl ene Wax (Epol ene[err] N 14)

3.2 5 But ene Copol yner Resin (RT-2730) 35
Thermal stabilize (I rganox 1010) 0.3 Zeolite 3A
(Grace Davi se#ZR 52 Zeolite 13X (G ace
Davi son Al10) bRk pt (Tierr]
+ carbon bl ack) A thermoplastic adsorbent comgosmox§was formed bifcaMt X%E Comosi ti on
was tested f@sildviag inpeediogs bod kesadenvaxtraderadsor pti ve properties.

The results are reported in Table | bel ow. The corrp SIt:OI’l @

tested for water adsorption by determ ning the equil ght of wat er

adsor bed at 8 . Jhe, conposition was ap ed to a netal
Dok e S "3

substrate at Ircati on enperature and the Lap Shear Adhesi on

was 15 BiRas Wb 3herdadsil (RTC2m0gor ding to ASTM C 963587. The nelt flow
e Thermal stabilizer (Irganox® 1010) 03
Zeolite 3A (Grace Davison A3) 52
Zeolite 13X (Grace Davison A10)} 5
Gray Pigment (TiO, + carbon black) 4.5
10 The composition was tested for its rheological and water adsorptive

properties. The results are repbrted in Table 1 below. The composition was
tested for water adsorption by determining the equilibrium weight of water
adsorbed at 88°C at 84% R.H. The composition was applied to a metal
substrate at 121°C application temperature and the Lap Shear Adhesion was
15 measured at 25°C according to ASTM C 961-87. The melt flow was
teasured according to ASTM D-1238, Procedure B using a 1.2 Kg load at
124°C. The apparent viscosity was measured according to ASTM test D-
3236-88 at 124°C and 0.125 sec”’ shear rate using a Brookfield Thermosel,
model HBDV-III apparatus. The ring and ball softening point was measured
20 according to ASTM E 28-67.



measured according to ASTM D- 1238, Procedure Busing a 1.2 Kg |oad at
124[ err] Cyy Apparent viscosity was neasured according tqﬁ ﬁgg L D
3236- 88 at -&g%%/f)err]c and 0.125 sec[err] shear rate using a Bro %‘8?13?’3
Ther nosel nodel HBDV-111 appagatus. The ring and ball softening
poi nt was neasured 20 according to ASTM E 28-67.

9 Exanple 2 A thernopl asti ¢ adsor bent
conposition in manner simlar to Exanpl e 1 except that the
wax content a bent | oadi ng were increased as indicated in

Table 1. The properg E%gmngélgﬁg%dgﬁﬁéﬂttcb&goﬁﬁgﬂ’/via%fnt%&nﬁ%gPigﬁsigal?(?oi n>s

Tabl e 1. C adsor bent
conposi ti on Wakafriplddl BREBEthasSthBwWaR cofitent and adsorbenticaiiglvere @3c8&REd t hat the

Allied Signal AG1 702 pol yethyl ene wax was 10 substituted for
Epol ene N-14. a¥irdigateshier ¥abess. ot he prepertiendfithepswliting miatdriabans reported in
reporte% in Talbg{%gﬁ . Conpari son Exanpl e A
t her nopl-asti c orbent conposition was prepared as in Exanple 1 15

except that no wax was used, and the anpunt of thernoplastic resin and
adsorbent were increased as indicated in Table 1. The properties of the
resul ting nmat &xaadpl@Be reported in Table 1. It can be seen that the
appar ent viscosity at 124[err]C.is significantly higher in the
absence of wax. A thermoplastic adsorbernit composition was in a manner similar o
Example 1 except that the Allied Signal AC-1702 polyethylene wax was
10 substituted for Epolene® N-14. The properties of the resulting material are

reported in Table 1.

Comparison Example

A thermoplastic adsorbent composition was prepared as in Ekample 1
15 except that no wax was used, and the amount of thermoplastic resin and
adsorbent were increased as indicated in Table 1. The properties of the
resulting material are reported in Table 1. It can be seen that the appavent

viscosity at 124°C is significantly higher in the absence of wax.



10 Tabl e 1 Exanpl e

ition in Wight Percent RT-2730

35 Conpag’v‘?g%z%%" 36.1 N-14 V\:srxcorrpoSlt " crrssnzgss
5.2 - AC 1702 Wax - - 3.2
Zeolite 3A ' 519 55 52 54
Zeolite 13X 5 5 5 6
| rganoxu 1010 0. 3 0.3 0.3 0.24 G ay
Pi gment 4. 5 3.6
Properties Water Adsorption [err] 88[%] C (wt. . 11. 22 11.9
10. 04 10.51 Lap Shear Adhesr on ( . 129. 2 1121262 -
S 0ob hobey BT, 2 T (O T 1 P, 5 [Comiteor| 4 6o
Ring & ball softening paoint ( r%?ﬂoﬁﬂon n Wezghf ercent 139 :
CLAI MB REA739s clained is: 30 1. 35 A th&énbpl astic
adsor bent conpdsidtWar conpri sing an 3,2 5.2 - -

AC1702 Wax - - 32

Zeolite 3A 52 55 52 54

Zeolite 13X 5 5 5 6

Irganox® 1010 0.3 03 | 03 0.24

Gray Pigment , 4.5 4.5 4.5 36

Properties

Water Adsorption @ 88°C (wt.%) 11.22 11.9 | 10.04 10.51

Lap Shear Adhesion (psi) 129.2 | 1429 - 130

MFI @ 124°C/1.2 Kg (g/10 min) 15.65 - 16.85 3.695

Apparent Viscosity (10° ¢P) 1.74 | 227 | 1.36 4.66

Ring & ball softening point (°C) 122.3 - - 139




5 adsor bent . conponent di spersed in a thernmoplastic organic matrix, said
mat ri x wo oR@RsAI ni ng a wax conponent and a therm opl ast ipgriR84/M5254

conponent, said matrix containing at |east about 15 wt.% of said
adsor bent conponent based on the lit ot al wei ght of the corrp05|t|on,
sai d conposition containing at | east about 2 to 20 wt. % of said wax
based on the conbi ned wei ght of said wax and.said. 10 ..thernoplastic resin,
sai d wax havimi ght average nol ecul ar wei ght of about 800 to
10, 000. and s rnopl astic resin having a %@I@ET “ hil‘i‘ ot “&g,

nmol ecul ar wei gftat & @a@kee 1§:han 10, 000. SURI UG conposi tion

of Caim1 wherein said conposition has an 15 appar%nt vi'schsity of about
3 x 10[err] cP or |less neasured accordi ng to ASTM test D 3236- 88 at
124[err] C and 0. 12? sec[err shear ra The

conposi tion of dailm 1 dnbFERgplashe ad%t?ﬁabng%ﬁme&ﬁwmﬁ@g an at | east

about 53 wt. &’%ﬂ?@l‘t g%rﬁair%ﬁp&%er&g 9@&%’10?1%919 orgamc matrix, saxémam/b-rhe

conposi fion o ereln sail conpos t1on contalns t 57-65

W . % of said asimainhend weotqnperht and a thermoplastic resinfcomponddigsagdnposi ti on of
Caim1l wherein said wax is selected from 25 theégﬂooup consi sting of
ol ef i n- cont ai ﬁ@rﬁgoqsmrymaimg@ﬁleambwt%éuvteé of paa¢ adorbent component 6.

'Ir;gle egﬁrgfs\i,\,te: gﬁstegf 1%% mllv\ie\é%g gg{%é:%%pgsa 1011, sal cogxposﬁlgn containing arvcrage
12 least about 2 wt.% of said wax based on the combined weight of said wax and
10 said thermoplastic resin, said wax having a weight average molecular weight
of about 800 - 10,000, and said thermoplastic resin having a weight average

molecular weight greater than 10,000.

2. The composition of Claim 1 wherein said compesition has an
15 apparent viscosity of about 3 x 10° cP or less measured according to ASTM

test D-3236-88 at 124°C and 0.125 sec”! shear rate.

3. The composition of Claim 1 wherein said composition contains

at least about 55 wt.% of said adsorbent component.

20
4, The composition of Claim 2 wherein said composition contains
about 57-65 wt.% of said adsorbent component.
5. The composition of Claim 1 wherein said wax is selected from
25 the group consisting of olefin-containing polymer waxes and mixtures thereof.
6. The composition of Claim 1 wherein said wax has a weight

average molecular weight of about 1000-8000.
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7. The conposition of Claim2 wherein said apparent viscosity is

about 2 x 10%err7]ﬂ cP or less. 5 8. The conposition of
Caim1 whEPdPH%S3i d adsorbent conponent i ncl udes % ”éﬁ?%?’%ﬁént

sel ected fromthe group consisting of zgolites, silica - gel s,
activated carbons, silica alum nas, non-zeolite noleci ﬂ 1 nd

m xt ures thereof. 10 9. The corrpBE@ é‘ i D@EH
wherei n sai d adsor bent conponent i ncl udes’

10. The conposition of Claim9 wher ein said adsor bent conponent

further includes a,zeolite 13X The conposition
of Claim 10 whereir-sai Gﬁ‘b‘ﬁg?lfl?tbﬂfcmm2Wherf&?%ﬁ?é?ﬁ@%@ﬂ&ﬁcoﬂy‘\ﬁ/t % or

| ess of zeoli taﬁ m]23,2( 0% P or less. 12. The conposition of Claim1l
wherein said ther rmp astic resin 20 has a wei ght average nol ecul ar
wei ght of about 30, 000. 13. The conposition of Claiml
wherein said thernoplastic resin.is sel ected fromthe group

consi stihg of ol ef i¥n- coﬁlihalcmrmg%@m 9%%@6\@%5&5%@@@50%%’5 componeér eof . 25

14. A . at t f gl
It o opacer " iRt o ARG e ORI RORALD frolh RSt BRI L 21 2% 0a
uni t, gelsS AdtihatélichrbBRs, Riice RREBEEC hb796bIRY mblReulRf aeRRCAHOT a

t her m)pl astic adsor bent
mixtures thereof.

10 9. The composition of Claim 8 wherein said adscrbent component

includes zeolite 3A. .

10.  The composition of Claim 9 wherein said adsorbent component

further includes a zeolite 13X.

15

11.  The composition of Claim 10 wherein said composition
contains about 10 wt.% or less of zeclite 13X.

12. The composition of Claim 1 wherein said thermoplastic resin

20 has a weight average molecular weight of about 30,000.

13.  The composition of Claim 1 wherein said thermoplastic resin is
selected from the group consisting of olefin-containing polymers and mixtures
thereof.

25

14.  Aninsulating glass unit comprising at least two panes of glass
and a spacer element which together define an enclosed space within said unit,

said unit being characterized by the presence of a thermoplastic adsorbent



conposition in communi cation with said encl osed space, said thernoplastic
adsor bent_conposition conprising an adsorbent .conponent  di spersed in a

t her nopl a‘é’lq%?m&?ﬂani c matrix, said matrix containin : "‘n!ém‘i and a
t hermopl astic resin conponent, said compositi onrl g “@Emst about

5 15 wt. % of said adsorbent conponent based oniy wel ght of the
conposition, said matrix containing at |east about 2 to 20 wt. % of said wax
havi ng a wei ght average nol ecul ar wei ght of about 800 to 10, 000. and said

t her nopl ast i ccomepoisifionaw comymanisefighwitaved agdosed spae) sid thetrgbglagiceat er t han
10, 000. 10 15. The insul ating glass unit of Caim14

wher ei n sai d 24soroent qomsiHoR SPErising & aiseibeabATRInERtGHsHeEed A a appar ent

vi scosity of ) : [ P : ording to ASTM
Voot D 3520 0 SoPl3F elp R ol i Yonla iy LBAF UhBRoRAPdide ")

16.  The i nsthbmtdphgtigkatscomponest] sald edmpdsthiod nRiring @ 1dast about

t hernopl asti c adsorbent conposition is adhered to said spacer el enent.

17.  The i ns\d Wt Yarf sgidaadsorpentcompomna based onvikrctotal weight df 26 t her nopl asti c
conposi tion contains. _at.least about 50.wt. % of sajd adsorbent
conponent . SHBheftonMaid corri%)_sﬁzonfﬂ%ta]%Tté?a}s{ﬁm&* gg"s'-’aﬂf%m‘g?‘% aim17
wher ei n sai d having a WBRhIMRlA2E hidle RRIRREH: bPEbduP BE® 6,806 2AH ka7~ 65 Wt . % of
sai d adsorbent 2 conmponent .

thermoplastic resin having a weight average molecular weight greater than

10,000.

10
15.  The insulating glass unit of Claim 14 wherein said
thermoplastic adsorbent composition has an apparent viscosity of about 3 x
10°% P or less measured according to ASTM test D-3236-88 at 124°C and
0.125 sec”' shear rate.
15
16.  The insulating gléss unit of Claim 14 wherein said

thermoplastic adsorbent composition is adhered to said spacer element.

17.  The insulating glass unit of Claim 14 wherein said
20 thermoplastic composition contains at least about 50 wt.% of said adsorbent

component.

18.  The insulating glass unit of Claim 17 wherein said
thermoplastic composition contains about 57-65 wt.% of said adsorbent

25 component.

[ “THIS SHEET HAS BEEN
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14 19. The insulating glass unit of C aim 14 wherein
said wax is sel ected fromthe group consisting of
ol ef i n- cOWCEHMMRHG pol ynmer waxes and m Xt ures t herRHUSI8/1§254
20. The i nsul at i|pg % 3I m 14 wherein said wax has a
ab

wei ght average nol|¢ M dt 1000- 8000. 21,
The insulating glass wnit o al*m 14 wherein said adsorbent

conponent includes an. adsorbent selected fromthe group consisting of the
10 group congj, St'ﬂ&xﬁéuiitﬂ@%l&s@%mt%fblﬁﬁ 1geliereid 6dil vakes car bons,
silica al um nas, non-zeolite nol ecul ar sieves, and m xtures

t her eof . selected from the groupp@nsistifthef qle@ubmtm@g@phfmr wakes ofd Cl ai m 21
wherei n said adsor bent conmponent includes a zeolite 3A 15

23. The i nSBPRFHEEPEss unit of O ai m 22 wherein said adsor bent
conponent further includes a zeolite 13X 24. The
insulating glass unit of Claim23 wherein said conposition 20

contai ng about 10 24 . %Tie ihedatigf glasanitiof ClaidX 4 wherein said wax has a 25.
The insulating glass unit of Caim15 wherei n S%I d apparent

T

vi scosity is wpebitaverage sulesulqr vesghs of pleogis 1000-3G9 26.  The
insulating glass unit of Claim 14 wherein said t henopl astic resin
has a wei ght average nol ecul ar wei ght of at | east about 30, 000.

21.  The insulating glass unit of Claim 14 wherein said adsorbent
component includes an adsorbent selected from the group consisting of the
10 group consisting of zeolites, silica gels, activated carbons, silica aluminas,

non-zeolite molecular sieves, and mixtures thereof.

22.  The insulating glass unit of Claim 21 wherein said adsorbent

component includes a zeolite 3A.

15
23.  The insulating glass unit of Claim 22 wherein said adsorbent
component further includes a zeolite 13X.
24.  The insulating glass unit of Claim 23 wherein said composition
20 contains about 10 wt.% or less of zeolite 13X.
25.  The insulating glass unit of Claim 15 wherein said apparent
viscosity is about 2 x 10° ¢P or less.
25 26. The insulaﬁng glass unit of Claim 14 wherein said

thermoplastic resin has a weight average molecular weight of at [east about

30,000.



27. The insulating glass unit of Caim214 wherein said t her nopl astic
resin is selected fromthe group consisting of ol efin-containing

pol yners HRPMWHIures t her eof . 5 28.  The corrposff“i”b’i’i“bf
Claim|1 conprising 2-10% by wei ght wax, corrponelr A K10 i ght
of wax and thernoplastic resin. 29. ii; me
Claim1l conprising 50-65% by wei ght adsorbent. 10 ¢ L ”

The insulating glass unit of Claim14 wherein the organic rratrl x of
the thernopl astic Zidsor Beninswieniny §lswun-of Cleityl Awhabin smix conponent
based on the weight of wax, and thernoplastic resin. 31. The

i nsul ati ng gltéé"s"ﬁwméwlﬂséﬂ?ﬁfﬁfr éEWUPW@nilﬁé?grﬁfml@éE’r?@mmmg adsor bent
conpri ses 50- 6390y M8 ARh-AdRQERENT -
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