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It has been known for many years that olefins, e.g. ethylene, and carbon monoxide, can be
55 . copolymerized or terpolymetized. Also, hydrogenated CO containing olefin polymers (which contain C-OH
groups along the polymer chain) are included here, such as hydrogenated ethylene/carbon monoxide
copolymers prepared by the process of U.S. Patent No. 2,495,292
The following U.S. patents are representative of the art pertaining to interpolymers of carbon monoxide
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.50. Thus, in general (since tan & varies with frequency) the higher the frequency the higher the heating rate or
the faster the sealing ability of the material. The carbon monoxide (CO) containing interpolymers can be
sealed. or. heatéd over a broad frequency range which allows one to have the option of using microwave
frequencies for optimum speed in heating or sealing. This feature (heating or sealing over such a broad
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55 There are also advantages of CO copolymers or interpolyrers over other poiymers (e.g., PVC, PVClz,
CPE, EVA), that are sealable using radio frequency sealing methods which include, for example:
1. E/CO is like conventional low density polysthylenes in physical properties and film appearance, i.e.,
higher melting point, low film blockage, easy processability, can be used for film, extrusion coating and
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50 The melt index (M.L), also called melt flow rate, as measured in accordance with ASTM D-1238, is
preferably in the range of 0.5 to 2500, most preferably in the range of 1 to 80, even more preferably in the
range of 1.to 20. -

- - These E/CO/acid terpolymers are thermoplastc and cari be thermoformed into films, sheets, tubes, or
P other “articles. Powders of these terpolymers can be compression molded into sintered forms or the
' , ] ‘powders can be applied to the surface of a substrate where it can be heat-plastified to provide an adhesive
fayer or coating on the substrate or between two substrates. A film, strip, or sheet of these terpolymers can
" be placed between two substrates and heat-plastified to serve as an adhesive or laminate layer to hold the
substrates together.
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allowi ng kgt field strengths to be used without the fear of arcing. W
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mat er i al s classid nilasveavé benlae medimeh pdwepbopghE 275 nd fof vaddr Rgpolrincr4dwirusheat abl e. The
carboxylic acid noiety of the terpolynmer may be any of the unsaturated
carboxylic acids which are polynerizabl e through the doubl e-bond, such as
acrylicoacid, nethacrylic acid, crotonic acid, and 1- butenoic acid,
especially acrylic acid or nethacrylic acid, nost especially acrylic acid,

i ncluding salts of these acids, such as netal salts, especially Na or K
salts,” commonly known as "iononer"” salts. The 15 preparation of these
E/CIYaC|d terpolymers may be done in the same manner as the E acid

copol ynérs as disclosed in U 'S. 3,520,861 and U. S. 4.351,931. These patents}
di sclose the use of a high pressure stirred autoclave reactor, using a
free-radical initiator, to prepare uniform randon1ethy|ene/carboxy|ic acid
copol ynmers. \Wereas these terpolyners can al so be made by grafting

techni gyes, by bl ock pol ynerization techniques, in batch reactors, or in.

| ong tube reactors, it is preferred that stirred autoclave reactors be used}
20 Wher eby substantlally uni form randomterpolynmers are made. Even though
E/ AA copol yners are generally regarded as havi ng good adhesive propertles
wi th many substrates, as conpared to pol yethyl ene, there are sone
substrakes where lnproved adhesion is desirable. Notable anbng these
substrates where inproved adhesion is desirable, are polyam des (e.qg.

nyl ons), polyolefins (e.g. LDPE, HDPE, LLDPE, PP, OPP, polyisoprene),
fluoropol yners (e.g. PTFE), polyethylene 25 terephthalate (PET), netals 1
(e.g. steel and aluminumfoil), sone paper-type products (e.g. glassine andj
kraft paper), cured epoxy resins, ethylene/vinyl alcohol copolyners, cured
novol ac resins, polyurethanes, polycarbonates, chloropolyners (e.g _
pol ycht or oprene, PVC, polyvinylidene), and inorganic substrates (e.g. glass
and- porcel ain). Conversely, whereas E/ CO copol yners exhi bit a nodi cum of
heat - acti vated or heat-induced adhesive 30 properties to sonme substrates,

it has Been determ ned that the present E/ CO acid terpolyners exhibit
greater adhesiveness in such instances, especially to such substrates as
SARAN pol yner and pol ycar- bonate (mhere ECO has sonme adhesi veness) and to
et hyl ene/ vi nyl al cohol copolyners, nylon, and al um num (where E/ CO exhibits
Iittl e gr no adhesiveness). The adhesive properties of these E/CO acid
t:ekpol ymers may be utilized by any convenient nethod, 35 such as by

hot -nel t application, by post-heating of the adhesive in-situ on the
substrate, by application of the adhesive in a carrier, such as in a-

sol vent or as a di spersion in an aqueous carrier-or in a non-solvent. The
adhe5|ve may be used in joining substrates of similar or dissimlar
naterials. These E/CQ'acid terpolymers are quite simlar in optics and
ghysi cal properties to EAA copol yners made by the same process. Insofar as
the use of these adhesive terpolynmers are concerned, the ranges of 40 the
¢onononer ingredients are as follows: Weight % of Terpolyner Monormer

€per abl % Preferred Most Preferred 45 : Et hyl ene

20- 98 40-98 60- 96 |

B




Car bps, Monoxi de 1- 40 1-30 _ - 2-20 Carboxylic Acid 1
-40 P~ 1130 . 2-20 50 The nEPO 13R38&BIM|.), also called nelt
flowirate,- as nmeasured i h accordance with ASTM D-1238, is preferably in the
range of 0.5 to 2500, nost preferably in the range of 1 to 60, even nore
preferably in the range of 1 to 20. ThesEAREE aci d terpolyners are

t her nopl astic .and can be thernoformed into filns, sheets, gebesrime ot her
articles. Powders_oResimse terpol yners cambexsonpressi on F@&eg_?* nto -
sintered faorns oE/€@e 56 powders can be applied to the surface of a
substrate where i10¥a@Obe heat-plastified tolprovide an adhesi v®?| ayer or
coating on the sub@¥r@e or between two subkOrates. A film stri®, or sheet
of these terpol yneP%d &hin ¥ FQced between 1@o substrates and 75

heat} pl astified tP4ehve H¥ &HP adhesi ve or |3n¥nate layer to hd%® the

subsf r at es @ oget he?% ®A: $$ @R 137 332 Bl Th® foll owing exanpl 0l lustrate
certjai n enbodi r_rent’szogothe E CO acid terpol yhers, conpared w t #®t her

pol yjmers, but the_invention is not limted to the specific enbodi nents
shown. EXAMPLE ¥R T4 SfAbwing Table | sHH® the tine requi B nelt a

polyjmer in a m v, (Sears Mcro- classic mcrowave o)veon) at

maxi jmum pover (%%@%é% of water to J8¥ in 2.48 ninut iﬁ ﬁqnj;.d;?S 20
|
42

25 30 35 40 45 0 137 332 B1 TA EII\/EItTirTE%

M **F E/viny]_g $fPoho1’ ECo . .
20 EVA/CO (20% CO) - - ' 25
N\ - EVA
- 28% VA 3.5 >10 min
18% VA 3.0 >10 min
25 .
EAA
20% AA _ 300 >10 min
30% AA 1250 >10 min
30 EDPE (0.965 dens.) (.8 >10 min
LDPE (0.918 dens.) 6 510 min
LLDPE (0.918 dens.) 6 ' >10 min
35 .
Nylona-G resin (dried) - - >10 min
Sar.ane B~200 polymer - - : >10 min
40 Chlorinated PE - - >10 min

* Samples were 5.0 cm 2" discs of 1.52 mm thickness,
positioned on a non-RF sensitive polycarbonate sheet.

s ** I1f no melting was evident in 10 minutes, the test was
stopped and reported as >10 min.

hkk MI' is melt index in accordance with ASTM D-1238.

50 ® Registered tradenames

i ' - As can be seen from Table |, only ethylene interpolymers containing carbon monoxide melted in the
microwave oven (2450 MHz). : :

55 Within the purview of the present invention, useful articles are prepared which utilize the microwave
heatability and sealability of the above described CO. containing olefin polymers. Layers or plies of these
polymers are used as a means for sealing or bonding materials which are not, themselves, efficiently
suitable for sealing or bonding. Thus multiple articles sealable by microwave electromagnetic radiation can

7




10%60 . 1 | 37 10% CO
10 M~ - « . 35 5%AA;EP1@%m281 10
75 5% AA; .10% CO ' 3.5 85 10

3% AA; 5/°bg(3repared from layers {p metal ceramic. glass, wood, resin grQi Jﬂ(é’r (Bgymers

1 alternating with layers me (acie o!ymer For example, a ring of the MW\W8afable ECO
>10 m n 15 pojym 2 eé’g?)s:de a container lid and then the lid tightly S¥8i¥d to the container by exposure to

>10 m n OKiaGhidk&ehvd Pg)mon source. wax >10 mn
E/ vi nyl &l coh@tious substrates. including particles, Tilms, sheets, blocks, rods, and spheres can Be2c0d@d, at least
EVA/ CO (20% faBarea desired to be bonded, with these-polymers and then sealed or bonded togedtier ESify Hgh%0 VA

3.5 frequency electromagddilc RadRtichGotRéAnicrowave range. Alternately, these polymers, ir3th® form of
>10 m n 25 phwiders20 Yarefes, may be extruded into useful shapes, or as c@@s onto other materials (e.g. wire ana>10 .
m n 30% AAcabie coatings), using microwave radiation gk Xs(heating means. >10 mn 30

HDPE ( (72965 dens.) 0.8 >10 min LDPE
(0.918 den&xample 2 6 >10 mn LLDPE (0.918
dens.) : 6 >10 mn Nyl on[ err -6 resin
(dri ed) ' The examples_in Table Il are produced by comp@iqtpnntinﬂdu%pta qurp m:ar WEY mer

conducive to heat fusion, Tbe Fﬁs'ﬁ S les to b &V orpge flrs compression molded int
15 0.51 mm plaques and g e;b edkto ﬁjé [g or u foa %Séon 6(} thisqggra
The adh carbo ide/a C,_acid terpo ers

w com nsnon % %

t hl ckness, lo&%gtl\ § &Dp% Ien§/§ |l: taéi ch( '&R&Ee%e |n atg po mer

M t gty mﬁ&eaﬁo%mmh 0ok Dt i Lted

as 210 m Noohss MlboA R, R gooa %eaaas a&m b AT oAl oy bstrates

Regl st engdistaliaghe %%ﬁlly'%th G BSoRERTe) lahP N &R«l:é?'b hate Q/ﬂil:ly gé?xELM c%r}%t form stron

I nt er pol ymegngs wioad Habipiksiiad BPBsiveonoxi de nmel ted in the m crowave oven g245
), 55 Wthin the purview of the present invention, useful artlcles

ar€ prepared which utilize the mcrowave heatability and seal abi | | ty of the
above described CO containing olefin polymers. Layers. or plies of these
pol ymergs are used as a nmeans for sealing or bonding materials which are
not,. thensel ves, efficiently suitable for sealing or bonding. Thus nultiple

art-i cI es 'seal abI e by m crovave el ectromagnetic radiation can 7 "EP 0 137
332 Bl
L . 30

. 50

55




be prepared fromlayers of paper. cloth. fabric, nmetal. ceramc, glass,
wood—r esin and ot her pol yners al t¥RA4BT AR BIth | ayers of the MV seal able E
CO pol yner.. For exanple,” a ring-of the MNseal able E CO pol yner can be
applied inside a container lid and then the Iid tightly sealed to the
contai ner by exposure to a [ growave radiation source. 5 Var i ous
substrates, including parti s, kilns, sheets, blocks, rods, and spheres
can be coated, at least in &r&a Bedl rBd 1 d1bE donded! Wi th these
pol ymers and then seal ed or|bqnde® tBgé& Her ~ug§ ng' g Freqiency
el.ectromagnetic radi atgon ih the mcrowave range. Alternately, these
polyners, in the form of ers or particles, may be extruded into useful
shapes, or as coati ngs}ont other materials (e.g. wire and cabl e coatings),
usi ng m crowave radi at¥on the heating nmeans. to Exanple 2 The exanpl es

A %rrpressi on nol ding at pressures and

£l a

in Tabl @ 11 are produced 0
t énper at ures conduci veat o fuai on. THR Flesi nygsaphess t @ §e tested for
adhesion are first co%res mol ded int® Ps 0.51 mm pl aqu& and then
lam nated to the substfat filmor plaque) to test for adhesion to the
substrate. The adhesive of&pt hyl ene/ carbon nonoxi de/ acrylic acid :
er pol yiers E/ CO AA, i% sh@ in conparision to | ow density pol yethyl ene,
(JLDPE) ; et hyl ene/ acrylfc ag d copolyner (E/ AA); ethylenel/vinylacetate
copol ynmer, (E/ VA); Ierg car bon nonoxi de copol yner, (E/CO; and

hyl ene/ carbon nof %de/a nyl acetate ter- polyner, (E/COVA). The good
dhesi vgness obt ai nipIE wi £OAA t gr ppl wnet st &t Re Vafi Glis substrates
0 is evident, esp&igl ! yYWHh nylon (a pol y&i 8e)S aBRd v th ol ycar bonat e
\_ch generally do tqf orfg) strong bonds with nost heat-plastified

dhesi ves. 30 35 40 4550 8 EP 0 137 332 B1 [ERR] 35 55 9 EP
d137332 B1 [ERR] 55 Bxanpge 3 -
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To cenpare an et hyl ene/ carbon nonoxi de - copol ynmer (10% CO by wei ght, 18.7

M | }/V\At h an.ethyl ene/ carbon nonoEPd&elES89Bitc acid terpol ymer (10% CO and
5% AA by weight, 12.8 M1.), a 51 [err] (2-mil) thick 10 EP 0137 332 1
coating of each is extrusion-coated onto various substrates and adhesi on

|

(kg cm is neasuredeby the T-Peel Test of ASTM D-1876. In Table 11 bel ow,
Sanple Ais the E opol yner extrusion-coated at 300 C and Sanple B is
the E/ CO AA terpol Yyl &X' ysi@ngcgated at 290 C. The results illustrate

t he superd or adhesijv o] p s as,conpared to E/CO
copol yrrer5|s. 5 TABLE E,%A%Hgs?v%jsﬁqgﬂ( )@grf'é'-n)' 1b SAMPLE  PDVC
PET POLYAM DE | GpP LM RUR. 7 LDPE o ELDPE A >5* 0. 089
0. 057 <0.009 |~ 0.025 0. 054 0.012 B >5* 0. 286

0. 436 0.009 | & 0.447 0. 089 0.089 *Filmfailure, not adhesive
failure. 1DVC - poljyvi nyli dene chloride; PET - pol yethylene 15

t erepht hal ate; OPP - oriented pol ypropyl ene; LDPE - |ow density _

pol yet hyl ene; LLDP B ol imear o oW derllnsi ty_‘pol ygt hyl ene. The packagi ng
industry utilizes aE%)é af DalrRets rdsEnsS 8uéh &s in Table 1V bel ow,
and the 20 .E/ CO 4clilct af pel Was s~ake fomnd t8 npksé good adhesives for

maki ng | &m nat es

whli ch contai n - one or
Oxygen Barrier Resijstance Nom nal

more barrier |layers. TABLE IV%"ZS

: o
Pol ymer Val ue 0. Oig} 0 ethylene/vinyl alcohol copolyners (EVAL) 3 1
0.05-0.20 polynen ecopol yner ased in vinyl chloride and/or vinylidene
chl ori de nononer sy £ g_g goayﬁ rﬁ-’xlgclﬁo i('a"egPVC) 80 ~ R E
plasticifed PVC 4% 8 opad yat ky/I&nd twbréplt kil 8t & (HET) A0 pol Eani de

~

(771
(nylon) 35 125 5 hi gh density pol yethyl ene (HDPE) fAl so E/ CO agi d
terpol yners are usgful as heat-plastified adhesives bet#ken |ayers £

simlar plastics o resins, layers of dissinilar plasti or resins,g and/ or
between Layers of ghaktics or resins and co Itgtely di f feer ent subst mat es,
such as paper, cl otthg Betesl gassm witu:egusn nat er ital , wbod, | eathep. 40
Claims 1. A nethod Reati RgTarf ofef? Mfi.cpS yBe™ Rhar &tterised i niat hat
the heating is cardi®d®u Bsihd® ncOVAVE &hePgy And i*h that the gol yner
i s an ol efin-contailni ng polyner containing from0.1 to 3 ~ 9 :
30 N Y NN o : o e ~ E
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55 Example 3

To compare an ethylene/carbon monoxide copolymer (10% CO by weight, 18.7 M.L) with an ethylene/
carbon monoxide/acrylic acid terpolymer (10% CQ and 5% AA by weight, 12.8 M.L), a 51 um (2-mil) thick
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gijé per cent: of units derived fromcarbon nonoxide. 2. A nethod as
claiwéd-inm Gaim1l, wherein the sai 8P®137 3Bt heating is carried out to
heat seal -t he poI yrrer 50 3. The use of an olefinic poI yrrer in an

appl i cat i ONedefhg el SUALBIRYEA NGRIARL b th b 2SheBOL T o Segt dL
choracter s N i, bl T
cont ai ni ng &4ye @ & o e ymBE ﬁrﬁ n-cg%é?gjgll i% é) 'Hle ?e ults nﬁ)ug?ra(%e IE V\gf)erﬁr

monoxi de. 4adn mné¢§@r @éo,ﬂ mpm,,%ers WORRBAEY o
m crowaves seal abi lity is required. 55 5. The use o an oI efl n| c poI ymer

containing from0.1 to 50 wei ght percenﬁ-AB)_tuunl ts derived from carbon
nonoxi de, in the seali ng or bondi ng by m crowave energy of a material which

is not itself gffrcremtty—surtabt _lgm?eah—ﬂg—m—bendﬁg—‘ EP
E'?'}\E%LVE RE 'SMt o_various substrafes

0 137 332 Bl cpating of each is

.

and adhest on (KPAMR)E if SPOMEas UPEI |bPOLYAMIDE DEQPPTG'SALUMN%'I \iDPE 18 1.6DPH
Table 111 bel ofjv gpanple >g.|>0t0§éer:%5c;opo Y85 GXt T3 4T ed 300 C
an_d Sample B i t§e E| CO-AAl t1@kdal YNEfaseXt [ U co at%écﬂdt

o ooyt | ot i B0 =] o0 oo i
conpared to E. &P &ipe I"%‘r?é’?‘%“’e ilumonBPYE 1 H°|VV'¢&M1ESF'\¥EGS'FREWN€F"{RQP?

SAWMPLE "PDVC tefeP'E'Tﬂ'ate' PO YiafpRo'yPropyigoes LOPE ajomgpreitnolyethyipog: LLD %L‘Dﬁ%

>5% 0.089 _lowdensitypelyethylens. -9 009 0.025 0.054 __ 0.012 B

>5% 0. 286 0.436 0.009 0. 447 0.089 0.089 *Film

failure. not &tk eakagingfiadubttyr etilizd2D\/Gumbep ot Vartian ytbdirde meh cls | io Maigle 1V BEIdw,-and the
pok yet hy |, £ NECAECid terpolymere peitunéh &l radke goddRiBhesiver foremakipgl Iapdralpp wmghydoetaie ond doRore-

| ow densit ybapst iyl ene; LLDPE - linear | ow density polyethyl ene. The
pagkagi ng i ndustry utilizes a nunber of barrier resins, such as in Table IV
befow, and the E/CO acid terpol ynmers arB\BBiMd to nmake good adhesives for
maki ng | am nates which contain one or nore 20 barrier |ayers. TABLE |V 25
Oxygen Bagrf er Resistance Nomi nal  Oxygen Barrier Resistance -

Pof yner Val 003 0—S0—ethytenervrnyt—atcohot—copot yTrers EVAE—39
0.$5-0.20 hoEt rls or copol ynmers based in 'HW chl oride and or vinylidgne
chi ori de nojpof®i’s:] SARAN 2 polyvinyl chlaride (PVC) 80
pliasti ci zed G960.30 _ethylenerymvwmyttoeoimetreﬁé&ht hal ate (PET) |
} 30 | 0.05-0.20 | polymers or copolymers based in vinyl chioride and/or vinylidene chioride monomers; SARAN
2 polyviny! chloride (PVC)
80 plasticized PVC
4 polysthyiene terephthalate (PET)
10 polyamide (nylon) _
35 125 high density polyethylene (HDPE)

Also E/CO/acid terpolymers are useful as heat-plastified adhesives between layers of similar plastics or
resins, layers of dissimilar plastics or resins, and/or between layers of plastics or resins and compietely
o © different substrates, such as paper, cloth, metal, glass, vitreous material, wood, leather.

Claims

1. A method of heating an olefinic polymer, characterised in that the heating' is carried out using
5 microwave energy, and in that the polymer is an olefin-containing polymer contalnmg from 0.1 to 50
wenght percent of units derived from carbon monoxide.
2. A method as claimed in Claim 1 wherein the said microwave heating is carried out to heat seal the
polymer
80 3. The use of an olefinic polymer in an application in which microwave heatability of the polymer is
required, characterised in that the olefinic polymer is an olefin-containing polymer containing from 0.1
to 50 weight percent of units derived from carbon monoxide.

55 4. The use of Claim 3, wherein the application is one in which microwave sealability is required.

5. The use of an olefinic polymer containing from 0.1 to 0 weight percent of units derived from carbon
monoxide, in the sealing. or bonding by microwave energy of a material which is not itself efficiently
suitable for microwave sealing or bonding.
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10 ¢ pol yam de (nylon) 35 125 - ' h density polyethyl ene (HDPE)
Al SO{ECO’ aci d -terpolyners are useful ERQ 1%392 BF astified adhesi ves between
| ayers of 'simlar plastics or resins, layers of dissimlar plastics or

resins, and c&rtmgb&te%e@ewl VRSt - rm@ﬁtgds‘é&egéteg 4ng! %srarnag GRANPhELGLY by the T-Peel
di fferent subsbr &4@ED-1§BCIA Ta8e MR, S Kis theE 8b 1cc¢514ly5¥§$extr\4§|$n[c‘35lbl'§at 300" C and
mat eri al , wsadple lEeat here cd@a Ghrpd:JBar LoxtrasiodRbhi@ a0bodeatrhd GesaiR Ml hth AL superior
pol ymer, chasrestededsoeE CORAlidigdynteheashaapdrdtito EXCCRBSYRgs.out usi ng 45

m crowaves energy, and in that the polynmer is an ol efin-containing polyner
containing from0.1 to 50 wei ght percentTABLEWhits derived from carbon
nonoxi de. 2. A nethod as clained in Claim1l. wherein the said m crowave
heating is car |ed out To heat sequ%QQquhgn@fH(kgﬂ myNE USE of an ofeffni c
polymer in an gppH-eati-oR—-A—whi-eh—-crowave Bty of the pal YR i S
requi r ed,” char At LEdd PPMC t h&ETt hePAHYAMIOS £ S6Py feflyMilgy | LoPE | LLDPE
ol efi n- cont ai ni ng Apol ynexs-cqné.egeni ng dasem O] koboo 30 wegeght |pessaent o.of2z Ynits
derived from carb@n ngnoss deg.0.286 The me of Cbaosm 3 oMaer ei nobetsne 0.089

appl i ]?at i Onl i fS “Eilth finlure no é’dhesnve(faiuréuyﬁlc hi Iye lene ) €
use of an, ol efi g h{agg%ra%rp Gl d,gyprgﬁf |o§ };@eg,g oo HgPE1lncdf
gﬂler- ;ydg;l V:dnitog’rg ﬁ &e\ﬂ eé').' lnéc? NaVald Ltgnl f enfs'?labl nnfl (VARSI T] id :\hl =y 'Enr onave
m ¢rowave seal_ing or bonding EP 0 137332 Bl 61 The net hod or use as

cl ai med i n any"®dkacksging jqgu Vé’é‘l?ﬂf nymbes - (s barligd SPSh St edsciar 1B Hoislow and the
conpri seso fE ;‘d {EPAFFAT BRI 1B ‘?1%°°[36F'§Fﬁ'é?s T Yie lampatos yaich RS L8 P* 1Y
of&El ai m 6, "WHEPEYH the carbon nonoxi de conprises from5 to 30 percent of |
t & 5 pol ymer weight. 8. The neth 2Pk \Hise of any one of the
précedi ng d ai ns, wherein the ol efinic polyner corrprl ses copol yneri zed
ethyl ene, cg = er which is an
ol efl nicéatly unsaturat ed [err] [errPXthP'g%i'%F‘a%%@%r an al kyl ester or
net al salt pincaien] an acid. 10 9. The nethodp@fmese of U aim 8, wherein the
ol éfinic polywete cpnsi sts essent [ aI ly of [ nterpol yrreri zed et hyl ene, acrylijc

or i met hacry % rﬁ{gll lr |1 U}\I u Q-[z Hre—rethod—or—tse—of—CHarm9,
vvherel n the &g f@’\ 2 § o=l

- I iym ] SARAN
et hyl ene 1 b n;,s;' b ey stk R el
percent of east Inl=ie] yl 'c aci d and net hacryl i-c acid. 11. The

met hod or u;e pf a%,ygﬂﬁe,%{erg&ﬁsg{ ,g,Te,c)ll ng Cainms, wherein the said polyner
is in the fprigof B jbakOWgys-sealable multi-ply article containing 20

(a) at |gasf gne plaghQendit) BoisdyRndlHdbENI C pol ymer, and

Also E.COracid terpolymers are useful as heat-plastified adhesives between layers of similar plastics or
resins, layers of dissimilar plastics or resins, and or between layers of plastics or resins and completely
different substrates, such as paper. cloth. metal, glass. vitreous material, wood, leather.

At

Claims

1. A method of heating an olefinic polymer, characterised in that the heating is carried out using

45 microwave energy, and in that the polymer is an olefin-containing polymer containing from 0.1 to 50
weight percent of units derived {rom carbon monoxide.

2. A method as claimed in Claim 1. wherein the said microwave heating is carried out to heat seal the
polymer.

50 3. The use of an olefinic polymer in an application in which microwave heatability of the polymer is
required, characterised in that the olefinic polymer is an olefin-containing polymer containing from 0.1
to 50 weight percent of units derived from carbon monoxide.

55 4, The use of Claim 3. wherein the application is one in which microwave sealability is required.

5. The use of ah olefinic polymer containing from 0.1 to 50 weight percent of units derived from carbon
monoxide, in the sealing or tonding by microwave energy of. a material which is not itself efficiently
suitable for microwave sealing ¢ bonding.
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(b) | east one ply of a material which is ill-suited as a m crowave
seal abf e-material . 12. The nethod dF Ud¥ ¥R B aim 11, wherein the said
material ill-suited to m crowave seallng i's polyvinyl chloride,

pol yvi nyl'i c&en% Met%d' (q e R cl¥l % Yn ne %F ﬁ\ ‘grerlg&%tﬁ 90|r¥r%fmtgﬁ carbon mgnoxide
pol ypr opyl eneco"g:b%egr} ,g F)éme &nervi n copol ymer,
pol ycar bonate, | ow denS| ty pol yet ene near |-ow density poI yet hyl ene,

or al umi ni yn TREMERR! & dld QNI e, lesremRﬁQGa@S!)ﬁ n%%o&@%%& REEHEh B RObYIBR & the

ol ef i ni gye, 5@5@,&149@{11r actéris6 par le fait quo auffage s'effectue en

utilisant |'6nergie des mcro-ondes, et par le fait que |le polynbre est un

pol ynbre cant amanéthddne @k Gk iafe ofd ofCtod hrb@ity Clams), wheRinSthe POR#lc- SoBitor Edingaisdsds

de groupes decdpoigseridet stRDX \te®ord@ordatd)aneat i@t ond .othBlr @edbinet oinithes breviedaigud

dans | a revendhsaertted)0:-Cs orghataaciti ecanalkylleeteli dr nelabssft bageh aacidm cr o- ondes

s' effectuwe pour sceller A chaud |le polynbre. 3. Enploi d' un polynbre

ol 6f i ni que Sdafi® meteodagnwbd oflldim B, gbansin thacplelitid polimen pernisista desedtialiypof| intereqhameBzeg) r e
chauf f 6 par | &Ryleng.@emlicon thethagudic agik erekearpon monogide-act eri s6 par to fait que le

pol ynbre ol dfi ni que est un 40 pol ynbre contenant une ol dfi ne et
cont enant d& U‘elm%{h"ﬂof”gﬁﬂl ot EiTt Sevhepsbi Be olpliniey pelyIpRs Sorpistsi §f 29 1918 SiahReErE M d e
car bone. %4, 69 1@ 49 weight DRPRAT cashep BRNidR AR T fatPuresioh) Rt ot teet Rred eeifite

de celles dan%"dlagﬁﬂ‘éﬁhfcéy"%g‘i'd necessal re | apt itudea A tre scell6 par |les
m C; 0 Ozgesﬁ g e of %y onaé * recgjjmg a];'l%ir{] I ﬁerenrei %r%r 8 gnt\er%gmgﬁe]??rm o§ a
Coel I on © row%:e emu conam' gm crg ondes, d'un ngterl au qui,

scel | emegat ou
par | ui - §§ rocﬂgmh |§‘ %E?te‘é aé‘Hm%?o%Ja\lef‘sgﬁme Rter@, | @ 1iaison .

pak_t es m cro on e ou emapl ol come revendi qué dans | une

quel conque @%Jﬁé{&ﬂ%& Gs'étdf @ik I, WREIEIR HeCid RlARS! iN-QRLEDL rhiGowiRd SosNd 8s gcﬁyv.ny;
carbone const gnick&, 8yvinyRieADSAHYe, POV IS IoHS! te%htbﬁmé BolyaidepéhpRipHlertlohBd pbiy-de
| a revengi cat pregyiefe, aa,lsaem@weéonyk@r nBIyBadise,d Bw%!ﬁ‘)%ly@ﬁﬂ&fsj tineer @ Senaity30%
du poi ds du pslygmiasm, oramaiumPr oc6d6- ou utilisation de |I'une quel conque des

revendi cations pr6cedentes, dans |equel Ie polymbre ol 6finique conporta de
| * 6t hyl bne Reeyndicgthmsi sd, du nonoxyde de carbone, et au noins un autre
conononbre qui est un acide organique en C3-CS insatur6 A |iaison

ol df i ni cpae touPrenddélde ehiuliadeed'uro polymrel RIéMDique,| procégd) carartérisé: par le Bt Q3T cBBffadB]
sel d' un et af'etigctumen afiisant i'énergieodes Prigreonies.oet ramsl it ade 9 polyredye AR us ROVBRS
dans | equel ‘@"‘S’dﬂ"&/‘f?ﬁpbf"@lee?q"ﬁl’ﬂh‘ée Q53 5EroyErNt W ROREhEoOWehEYEs T MIne¥IRAebne
i nt er pol yn6r i €¥°"%' aci de acryl i que ou methacrylique et de m)noxyde de

carbone. s 10P Pr cede ou e oi d‘e | a reven1d|dcat|on|?dt £ ? g I_e1d
p0| yImer 6350| ofh r&jeq% g % aéevgefhcgthgg ans lequel ledit chauftage par mlcroo es

ue pour sceller ac au le polymere

3. Emploi d'un polymére oléfinique dans une application dans laquelle l'aptitude du polymére & étre

. chauffé par les micro-ondes est nécessaire, caractérisé par le fait que le polymére oléfinique est un

N 40 polymére contenant une oléfine et contenant de 0,1 & 50 pour-cent en poids de groupes dérivés du
monoxyde_ de carbone.

4. Emploi de la revendication 3 dans lequel I'application est une de celles dans laquelle est nécessaire
I'aptitude 2 étre scelié par les micro-ondes.
45 '
5. Emploi d'un polymére oléfinique contenant de 0,1 2 50 pour-cent en poids de groupes dérivés du
monoxyde de carbone, dans le scellement ou la liaison, par P'énergie des micro-ondes, d'un matériau
qui, par lui-méme, n'est pas efficacement adapté au scellernent ou  Ia liaison par les micro-ondes.

so 6. Procédé ou emploi comme revendiqué dans I'une quelconque des revendications précédentes, dans
lequel e monoxyde de carbone constitue de 1 4 40% du poids du polymére.

7. Procédé ou emploi de la revendication 6, dans lequel le monoxyde de carbone constitue de 5 a 30%
du poids du polymére.

8. Procédé ou utilisation de I'une quelconque des revendications précédentes, dans lequel le polymére
oléfinique comporte de I'éthyléne copolymérisé, du monoxyde de carbone, et au moins un autre
comonomare qui est un acide organique en c3-Cs insaturé 2 liaison oléfinique ou un alcoylester ou un

My
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pourftent en poids d ethylene, de I a 40 pour-cent en poids de nonoxyde de
carborfe,- et de 1 a 40 pour-cent en p5P&§3 332 Bdpins | ' un des deux, de
I acide acrylique et de |'acide nethacrylique. 10 11. Proced6 ou ean0| de

'une quel conqug ddﬁsneqaeygrpg,lag@gl ons pr6cedentes, dans |lequel ledit polynere
se présente sous la fornme d un article nultlcouches pouvant etre scell 6 par

| es m cr o- onglePrebdeC aNbRP@Nde: ia(Bon@hidFOb RiEnsURGueF RUSmeRU Lk dhio RO Ly 'R ieﬁtlenzinent

ol 6fini que, et codp)itudtretAPIG SntddidfymeMAd CWRidE abHligiBd ShdiRklyIRUA etld® WRndXRd
de-mat 6ri au pouvant etre scelle par |es mcro-ondes. 15 12. Proce e ou

enpl oi de | al% et @wairiphdelid revekiitatioh @8RS Ich@lietpoffbrb loisMiyusl Wit chidtgs 880 3§ &
réol e de mat er iPaw-cp 9o apits Géthygens,cel 1 B 4P pdur-tedSenBoil Ae ABRRFdeR calbbneC Bl ALY &),
de pol yvi nyl e, PP¢-ceedpaitsal’ad enojme ymnwes ydui chie Meidel atryliqus el tiuide atseractRique.

pol yet hyl ene, un pol yam de, |e pol ypropyl ene, |e polypropylene oriente, un
copol yme- 4 e 1e P48 A |egigh ded une avelprsbiyectes vericationd mécsdrntptdans lamuel sl peigmare se
densite, |e poPFEYTRIHHE forme e qft@'ebwswc@@ pouvant demsseliéear leumikratondes Bi agntenant:
Paflent anspr Uche ) 4RI 4A9 eayche dusierolvamprewi§iiniguaess o] ef i ni schen Pol yners, 25
dadurch gekennze I:ﬂ‘n'B NS 4Pa (CRECHR FrnEPaRliavaY Iave medeedle %@ﬁ@ﬁngwﬁma@mar les
wi nd, und adurc'ﬁ “aB°das Pol ymer ein olefinhalti- ges Polyner ist, das

vor;0156 W, m)nOJd el eitet Elnhelten enthIL 2 L.

Vel i e nath Rk OHl ARG T %ﬂiﬁ?ﬂ Lot %a@.'eéf i

s e
! ! I

Er W~r nbar kgei t 65}%.@3@& Bé[ﬁ%f%%drc %?Yk'r 8v£ thyen'j;]er %éﬂ%&p éNY ea“e basse

dadur ch gekennzei chnet, daB das ol efini sche Pol yner ein ol efi nhal t i ges

Po\yner i st Padetman\sﬁnc& 1-50 Gew. - % von Kohi ennmonoxi d abgel eitete Ei nheiten .
entth~lt. 4. Verwendung nach Anspruch 3, 40 . dadurch gekennzeichnet, daB
Si @ ei ne VeriweNetshgn st Erwdiimen bhdsromiimécha@imilyags] barkeit erfordert. 5.
Veriwendung ei ndsdundtegekenrgeibieet,Pol yners, das von 0, 1-50 Gew. - % von '

Kohl ennonoxi d d¥gameirvi@men Mikmvelletanergie ververddpt wimiumd\dadugche gesl das Balgner ¥iarolsfinhalien
ei fes Mat eri al gesciighveler ikl das ¢oued. 1-ErRaweogior Kohtbamormeit bisgeleitk® Einheitanieptit. zum .
Verisi egel n oder Verbi nden durch M krowel | en geeignet ist. 6. Verfahren oder
Veriwvendung rfacMerfabiae mct 8psPish §t ehenden Ansprl che, dadurch gekennzel chnet,
daB das K&hl en Sh gekenmzejelpetios Pol yner gewi cht es ausmacht. 50 7. Verfahren
oddr Ver wendun§e® e ﬁ'wﬂ\'i‘f?B Fiftels Mk °"Y?5‘?ﬂ'lff‘i9ﬁ OB WiEsh D drscHolyEe! heif -z siggrin-

KoHhl ennmonoxi 30 % des C

vervendung iho i s S 'aeaﬁama'ﬁtbmusu%wsf&a%aﬂrdehgfaafwiﬁkez SRy

rder chi
35 dadurch gekennzeichnet,
daB das olefinische Polymer ein olefinhaltiges Polymer ist, das von 0,1-50 Gew.-% von Kohlenmonoxid
L abgeleitete Einheiten enthilt.

i 4. Verwendung nach Anspruch 3,
P 4 . dadurch gekennzeichnet,
N daB sie eine Verwendung ist, die Mlkrowellensuegelbarkelt erfordert.

5. Verwendung eines olefinischen Polymers, das von 0,1-50 Gew.-% von Kohlenmonoxid abgeleitete
4 ' Einheiten enth&lt, zum Versiegeln oder Verbinden eines Materials durch Mikrowelienenergie, das selbst
45 nicht zum Versiegeln oder Verbinden durch Mikrowsllen geeignet ist.

6. Verfahren oder Verwendung nach jedem der vorstehenden Anspriiche,
dadurch gekennzeichnet,
daB das Kohlenmonoxid 1-40 % des Polymergewichtes ausmacht.
50 . _ . _
7. Verfahren oder Verwendung nach Anspruch 6,
dadurch gekennzeichnet,
daB das Kohlenmonoxid 5-30 % des Polymergewichtes ausmacht.

56 8. Verfahren oder Verwendung nach jedem der vorstehenden Anspiiche,
dadurch gekennzeichnet,
daB das olefinishe Polymer mit Ethylen copolymerisiert enthiit Kohlenmonoxid und mindestens ein
anderes Comonomer, das eine olefinisch ungesattigte organische Sdure mit 3-8 Kohlenstoffatomen

[
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da&;das ol efi ni she Polynmer mt Ethylen co nmerisiert enthalt
Kohkefinbnexi.d. und ni ndestens ein a%h&b@%%noner das eine ol efinisch
ungesattigte organi sche Ssure nit 3-8 Kohlenstoffatomen 13 | 1. 11III111]

ND 111111111 %0 6in AiyleDlerdaer Méesdlontr SRRerPd,RAG" € n Al kyl ester oder

Metal | sal z ei ner solchen Saure ist. 9. Verfahren oder Verwendung nach
Anspruch 8g. daditdnlbdgokaandag RdeRRhsprueh 8, daBJ das ol efini sche Polymer im
wesent | i ch aumdafch gbRah2éBaRétsi ert em Et hyl en, Acryl saure oder Met ha-

cryl sgure undiakKeds @diEdRe Rbignd &6 wedthtichldds méeidoReRRrtern EthyIMe RWREELH @eNA&thh- -
Anspruch 9, dadsdore bndydsenmaneii€beseit, o daBl das ol efinische Pol yner aus |
20-98 Gew. - % Et hyl en, 1-40 Gew. - % Kohl ennonoxi d und 1-40 Gew. - % m ndest ens |
ei nem von A& rVietfahganroderyfacvelebdnesch phspavch @ besteht. 11. Verfahren oder

Ver wendung naefurcle dekenoreichger st enenden Anspruche, dadurch gekennzei chnet,

1S dal de8 fas| oafigische Rolyrear m0ri8Lewuts Ethyien. Kir 4 Re- %ri@hlefg!ﬂ"%ﬂr @ 1-40 Gew.-

mehr schi-cht i Jefindespen siremured\crive wngtMethaeryiparakesiet( a) ni ndest ens ei ne

Schi cht des ol ef i ni schen Pol yneren und (b) m ndestens eine Schicht eines
Materials, 'Y §”§‘&‘il°€?ft¥tem31‘%‘"%ﬁﬁ°%ﬁd?w g sREpheden drisihar es Mat eri al
ver wendbar i o erwen (;h Ans

gekennzdi R DEvma S P, QL) e e B e St aes il

Pol yvi nyl chl orgj eyéchlg r&g@ilgmls%bn n¥e§ ncjyI ent er epht hal at ,

Pol yam d, Pol E 2l
Pol ycar- 25 r,g‘% o E’Q{ en nie er er htﬁaégedug %ﬁ@g&@&ﬁb&%&’hﬂ\éﬁ{n
ni eder ery, Di chté oder Afum niumist. 30 35 40 45 50 55 14

; 12. Verfahren oder Verwendung nach Anspruch 11,
N dadurch gekennzeichnet,
daB das schlecht durch Mikrowellen siegelbare Material Polyvinylchlorid, Polyvinylidenchlorid, Polyeth-
" ylenterephthalat, Polyamid, Polypropylen, orientiertes Polypropylen, Ethylen/Vinylcopolymer, Polycar-

durch

25 bonat, Polyethylen niederer Dichte, lineares Polyethylen niederer Dichte oder A!uminium ist.
30
35.
)
45
50
|
55
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