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spectrumoccurring at [err] of approximately 7.75[err]. The total area
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I nproved, if desired, by the use of an internedi ate anchor coating applied

to the 55 substrate prior to application of the heat-seal abl e copol yner
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extending from 2.5 to 100 nctrons are of general utility, but for _
packagi ng applications we prefer to enploy filmof from10 to 50 mcrons in
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Conposite films prepared in accordance wth the present invention are heat-
20 seal able at conparatively |low tenperatures, for exanple at tenperatures
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When cl osed, with teeth fuIIy intermeshed - the jaws éxert a. pressure of -
about 11952 kg/ m(17 pSI) on the film Ilﬁgﬁpﬁiﬁwthl n the jaws. For the .

t

purpose of the test tigs bﬁ\ﬂgte&llﬁ%trﬁﬁk MHeapr6fiidtioH ofca propy ' teHé-Eleolyl:&G[err.’}(E
t ubul ar fil m_m‘ | agorfuhaas anh -kealabbslaylehamairﬁlmnlmlnxzds_lm convenhent I %ﬁof t he

order of 50 6.5 nyy oAstied pressujeovepsalmazcRhaged Al m@;ggf

') °C), andalt~ .
i nfluence of a smaf acuatﬁ’f'lﬁ'ﬁnm At O Giots B HTeh, Ml G sétugntiached to
the film and the pmuﬁes&rmllm ram ezizmlsef“l‘ﬂ;t(aslarst mzularesoethmbnthgeracros.‘éﬁ x

e R e SR

determ ne the. m Ni Pt of reqw re to ensure F'mruns- un|
55 t hrough the rrac'ﬁhmaltwlacham heagedite 6D lﬁwe_o lm§nnten@52416| s

ef fected. For 40 = mole % of hydrogen qdded;
mul tiplied by a fag”d{%ﬁf’% si?;ﬁj o%ﬁqu gﬂc

'.'4

l’
it tetn e seal

Prop y‘@-.nt ni’ﬂidﬁ%"hydkdge
effected.on.-the | syrefmhadéred nlttrgetlmr ammstmtaatmesbmt afmhetﬂélbmfrprmvﬁnnboadl n

requured for a sealldt;"flllWFm ,%,e %%%,E” a [511186 fg’lﬁlgb"éllons“ f
a "standard" lﬁég me ngﬁ&é utene ms Charged&to allow‘t)hle pr:ssure to S

. 1, 452, 424 granm&orzﬂrps :
the film under test. Catalpstaetlduyeweteh@

s r E&aﬁﬁ i ,tle,f él r ab
| ess than 10g/ 127 %‘ &r*@f%@ﬁﬁf ‘; “sw‘;:}'ﬁﬁﬂre Ay ?:he dﬂuent :
10

mul ti ple-1 ayerOf| lﬁmuaft&nsmrpaﬁxer |
packagi ng i ndust rywepailteredwndrdhgqgielnﬂrdtmdﬁm mat i onof ‘fl'exibl e %alé ges for -

5 foodst Uf f S Theyfom tﬁls reactlon, the utenﬁ?ﬁm Efpylﬁl %rﬁr}wr g?ri )v@ for 55. N
s _55_' = '

which a: : The' resultant. dry, - free-flowing powder “had “a ‘Melt- Flow Index, .
herembefore defined,’ of approx1matelg 32g/10 minutes.” The ‘powder was- then
- -stabilized by the addmon of 0.01% by :-weight, based on the -weight -of the
- copolymer, - of - 1,3,5-tri(3; S-d:tertlarybutyl-4-hydroxybenzyl)2 4,6-trimethyl- - ..
- . benzene,:and 0.15 % by welght of calcium stearate, and'converted into granules of 60
60 - .cylindrical shape by extrusion from an extruder with a barrel diameter of 83 mm
"maintained at a temperature of :250°C. The Melt Flow Index of the resultant :
granules was approxxmately bbg/lu mmutes '

1ﬁg’cﬁ1hat t he

der the -

degree of jaw stlckl ng" of, T

fcles Sftich N the 5



heat - seal abl e polyolefin filmis required. The invention is illutrated by
reference to the draw ngs acconpanyi ng provi sional specification No.
13995/14 in which: Figure 1 depicts a side elevation of a portion of a

.. the pré’sent invention is illustr:

propyrene bonopolynmer 10 base film 1 having a thin coating of a
propyl ene/ butene-1 copol yner 2.on.one surface thereof, and Figure 2 .depicts
‘a side eIevatlon of a simlar substrate filml having-a t hin copolyner
‘coating on ‘both surfaces 2, '3 thereof. 15 The test met hod enpl oyed
to deternine the hot seal - strength¢£ Itiplerlayer 15 filne ‘agcording to

inclusive of the dr awi n accorrp&lﬁ ' Er?r ovi si onal | Epecr fication

| 43995/ 74 i n \WhFeam a'}n§ rip of spring
sieel, Fi guvﬁ‘“%"‘tl’?“b%tﬁgﬁ"sﬁéem?@ f""ﬁ@% Pear bl Tuaulg TS0, of

ca br ag ed lpynyb ytenﬂﬁuwkde intepital @rid exesr Smfa&sg» whiclwers caatsi \d&h %l evation

'- :-shovm ng -t he ldyer mitthenpmpylaie enpotv {iﬁ Taces of .a
}Q f”r’@ E‘g}?ﬁ?{ El tﬁrlp, and 25

- multi pl e-1 ayaptaingd a%ﬁft -
Fi QUP"G 6. ls)ﬁé{dmxy&elg %‘ irda mﬂﬁcbﬂedbpﬁaug@uremfnahdrel\mhm seal ed area

of . RYHi I mttmtube,laadsaem Iyt %e&smalm wetgtswlesurﬂen@t'&r nglonow t o

Fi gures 3. tdh %ﬁhﬁ@ Eg&g answn aﬁ}‘ 'ﬁ&m BrP Pk hsent i nvention
i's determi ndf re, at'& b

Js|1t98r1 alﬂﬁfehﬁ@ls%i eel 10 of
-appr oxi: rratelv,ét éhe AiFeoMot] toh extiigion aﬁmgt dmécuemtrhnssersnehestcrr _|s sel'ected so as

-~ 10 30 15 provi d‘betstmtdu mtarﬁhewﬁéhqﬂeweﬁﬁd g"’rt RNPh thes thrust
- ener gy exer % ° t sg%gf‘l;o[ﬂt ro?éﬁ i T e:s“:,p thé newl y -

- created heatco her 14 EloﬁT&N:hGuﬁﬂt anaat st Efilhﬂrva% lrrﬁi&gﬁ thésubﬁtme 500 to 1000
" mm  Cal.i br athamngafthx rsﬂrqfragomtléemcrstlsrr pis effected foI di.,ng the strip

:_overu n i db a " wi
Shgalen | R R e i S

35 wei g9 ht s tdhpdatates usingal Setineh Heaa ﬂemextde NortiZAG; andah¢ heateeal r ee end
t her eof " unt |strength!§ they S‘ﬂtﬁefeseé‘% ﬂedlﬂ!} *Gfe“tbﬁ@’ g make cont act
te

“with ed¥h ofberad g §I‘ablétl s§5<é2fb“w§£ iﬁﬁéﬁ' ripoofi Ng Ps 10

- .granmmes, theﬁlﬁn&ﬁ'pﬂﬁhdn%d ﬂﬁt& coyolylner sidfagésavhich fommiddithe extdrdl ettrfmcétg to Figure
5, a strip lof thd exiruded tubpwers| in\contadtiwitn eafh pther. present 40-- i nvention-

- havi ng a width of 25 nmand a | ength of -about, ' 150" 'nm .is fol ded over 40
“~upoh itself so that the propyl ene copol yner surfaces thereof are in contact
“wi-'th 'each other, and the free ends 15, 16 of the filmstrip are secured by
- -a-suitabl e adhe5|ve to the outerm)st sur face. of the free ends 2, 13of a
previ ously cal’i br gt-et—s . - mgd under manual

- conpression $o t hg tjggsg;lﬁgﬁmﬁtétg }ggtgehpstépﬁ, ng gtrip remain

i n.contract until [t opposetd surfacegs of tRB&sfud Mstripg are 45 seal ed

t oget her between tlhe-heated l,’-\\I\R 17 118 of a anfl nel at Sea| er (l\/bde|
~No. 12AS), . (Sentinel is. a.r |stered Trade Mar k) the frde ends’ of the
.spring strip béing position outsr del but mngdr ately adjacent the edges of
~the sealing jaws. [The deptho " of |4 17 3 is 25 mm{'so that a square

- heat-seal of side pP5 mmis 50 fornmed ed surfaces of the
filmstrip. =~ = .} . no. 50 Upoff‘ocl osure of| seal i ng jaws 17,
-18 -t he: manual corrp ession fgév(s:e s re |rrrrerately upon
retraction of the eallngja to the strated in Figure,

6, the free ends -of g apart thereby
~tendi'ng to rupturel VA , Se3 deptth "x' of the 55
~.openi'ng thereby |nduced I n the seal provrdes a measure of the st rength .of

t he seal, 55 -t he degree of seal opening being expressed:in-the form x
' IED/y'Wb The test procedure |s then repeated on. |dent|cal sanptes of fllm
' usrng in turn each of a- _ : : : .

.30 e -~ EXAMPLE .30
' “The procedure of Example 2 wis repeated but instead of heat-settmg the film .
by means of a stenter system, the film was heat-set by securing a film sample in a
frame to control shrinkage of the film, and placing the frame in an air oven for a_
. period of thn'ty seconds. The heat-setting temperature was 135°C, asin Example2, = -
35 - ‘butthe duration of the heat-settmg operatlon was approx1mately three times that 35

- of:Example 2. ; o
Thepheat-seal strengths obtamed are recorded in the followmg Table. -



series of calibrated spring strips of progressively increasing ratings. In
contrast to the hot seal strength which is determ ned before the thernal

60 energy enployed to form the heat-seal has dissipated, t he heat-seaI
strength of the 60 filmis determned arter the searas Tootet—to—anb-efrt——
tenperature, and the full potenti al strength of, the seal has developed To
det er ni né’ the: heat - seal strength,-two strips of the -nultiple- 'ayér film.

wer e pIaced with the propylene copolyner surfaces i'n contact wth each

ot her,.-and .tlﬂe:65 .- ends of ‘the strips s_e:al ed toget her bet veen the J aws '3 _.:?.f;_'{.
of a Sentr n st TS - F 452424 ' SN SR
1, 452, 424 o . onIy one L
j aw of the uni t be1 ng’ heﬁ'" Fre—s: re_d by . 0,
cutting fromthe seal ed—to,gets T allowed to™,
bﬁ' g%rﬁpegag"rﬁm ‘pmiTong, -t he ‘J :

cool to anbi.ent terrper afure, ag . _
heat - sea| ext endi NG act gss The Pnfl L1e: ﬂdt - of . 1avr ng an ar ea

of some 25 x .25 nm “The unseaI ed -ends’ of the stri p'vvere then att ached

5 respectr vely to.a dyngnoneter ¥nd. a: grr p)l ng sur‘llﬂhce a ,I,_,oad was appI |,ed S
to the ‘gripping sur f.ace}. andtheoomnrrruml pprate the N

strips.in the seal- ed ara ‘was' recorded by -“fhe . rreter and expressed as; . -
a seal strength of x g/'B5. mm. whHere~'x ‘was ‘the’ I o ngrar 10 - R
The degree of -iadhesi on :petween t.he copolyrr J'ayer. and the sibstrate Iayer
of the filns of the" present invEftion is- a“sessed6%9y rreasurr ng the force .
require to . peel a.strip| 10 n’myyﬂde “of thE copol%( ‘l-ayer ;way:'--f"r_.om'the,
supported- film By .a-supparted filmis neapt . a fi mwhlch Hag been

sandwi ched between opposed strips .of "Sellotape: adhesive strip (Sell ot ape" |
is a regi stered Triade Mark), -25 rrmwrde “for: one - “hour:. At - t he- exi-ryof one."

hour a strip,- 10mm; \M,g!,g L sh I 15 exci:sed fromthe ' :-,
" sandwi ch-, and. t heup e&hx‘;ghﬁps&%ﬂgi ilféd #ﬂsm b ?&-sc {;‘g@ ll1§urface o

of thefrlmstrrp under.-test is adheredrn avertrca posI 5 afrlm

hol der - attached to & o) “ Layer- adhering. tO the .

ot her:. copol-ymer’ maitﬁggégﬁﬁ Lg{feﬂ ‘f%asf liulme ' '}‘/: a.lum 19 ymerom the -

upper: ‘end. of~ 20~ Ptdrmieémsp ;xvdiyrwiﬂe i Whikh fed toa -

g Reh g
gri ppi ng nenber tf PG h“’ Hﬁ‘i W@?éwfdlefcopdﬂners appl1-ed to renove the.
"Sel I'ot ape” | ayer, toget t|§ ajngd pits 98 Bﬂ“‘ﬁrrer layer, fromthe base fifm..
strip. The ‘maxi mum f orce, "reasured in g/cm required to renmpve the coatlng. ,' .

| ayer i%. registered by. ‘the dynam)neter 1 “adhesion. bet ween the coating.

| ayer and .substrate foxe : tween. the .coat i ng Iayer 25 .. and
" Sel I'ot ape; then: the: coatr ng cann-_ be rerroved by. this techni]que and the
25 test . result is r¢ fer . :

Ttﬂ?at $Pab$ttensm gﬂé rn’hur t

illustrated by refe enceavtsgat, O , — XA This N
exanple; il l'ust rates theTqmpaduﬁ-,tr on olﬁm@mmmé},gp/lb £ o cI ymer. .- 30
30 .for use as a heat §§a| abI e Iayer (mm rrul |plulsg(bgaﬁgtre ‘??I m A sti rred
pressure vessel was. retwt: 2 of—glry _h oy di l'uent -
(boi ling: p0| nt. 150--t80[errJOC) and aII traDces of oxygen Were T moved: by

evacuat i on and purging. with: nrtroge_n-.-- Then 23. 7 gl s of AI Terr]jt2d.- (as: a
sol uti.on ‘i'n 20itres|of. diloeent). anqd 13. Zsomls of T|C[errd (as 4 slurr |n_20-..

litres of dil uent) yere 35-35. "¢ ded This TiQerr] was prepgred-by- .-~ -
reducing-Ti-Clerr] Wth- et‘r}QI aI'um' fi um s&Mui chl pri de a® .descri bed.i n the R
Conpl et.e Speci ficat-on ofpgur Britijsh Patgnt No- [, 044, 94})4 W-th an e

alumnrumdrethyl chloride:titaniu tetrachlorrd smol-ar Srati‘o ¢f 0.9. The _
aut ocl ave. Was -heat.efl. to 6'0Perr]C a ,d 2134dob of pf opyl engy contajhing O0.16 . -
c 1% s e

40 ~os20 0 | s

The decrease ins rength ‘at’a gtven'sealmg tem erature, on ductlon of -
the ‘buténe-1 content of the: ‘copolynier is evident from thie above results. Tn fagt,
the threshold sealmg temperature rises as the content of, butene-l is decreased



40 nole % of hydrogen added over a period of 10 m nutes. Wen the pressure
had fallen to 32 psig (the pressure of inert gas in the reactor being 4.6
psig), 45 litres of butene were quickly introduced. Propylene, contaning

hydr ogen, and butene were netered in together in a constant ratio so that a
further 812 Lb of propylene and 131 I|tres of |IC]UI d butene-l were added
over- a period- of 106 m nutes. At this 45 45" -poi nt t he propyl ene feed
rate.was reduced.to 74l b/hour, and continued for a further hour, without
any. addi ti onal but ene bei ng chargig 428 al-t ow t he. pressure. to fai-l to 8.0
psi g.. ’@at alyst residues were.respy 512 iniecting.-55 Litresx =t _propanol
" and- heati ng for 4 hours at 65[erE}(@MHﬂE5resultant sI urry, after washi ng
‘With three” o 0T§01lustra1;uﬁx§e§‘§gct/@f1 28l A é‘l;ﬁts tt;e& ol %}t%}é filteéered to

r ve nost o £ mai:n ng
"d?\IrEaent to |ﬁéf§%$§l§§£t 5?6;}13 E r ﬁg‘}aﬁg ﬁlp}rg terec san tﬁlr| ed IL’

“rotary dr| er.. . Apereauiisnbtaided v@m&ﬂobow:f a sol i-d propyl.ene/ but ene-| copol yner
" was.isolated fromthis reaction; the butene-i .content of the. copol ynmer
. bei ng“"14% by ‘wei ght. 55 The esultant dry, free fln\M_b.g_oomder had a Melt-
FI ows~'.ndex, -gs her ei nbef or.e Hefined, -of appr.oxjmately 32p/ 10 ni nutes. The
- powder "was. thdn. st api | i zed by the &aﬁsﬁo‘ﬁretﬁﬁh 6261'% by e ght,'based on the
wel.ght. of the cong‘ygg‘q
- .3, 5-1ri (3,5-di ten&h@w.ﬁutyl - hymﬁwaybanzy )ZFAmﬁedtrsbtmst hy | - benzene and
1 0.15% by wei ght of " c&Fcium st ear arel3sdhd cowertaelf’ofﬁto gfanul es of - 60 60

‘cylindrical- shepe—by—ext+ustop—F+ Sr-a—ext-rfroet 'vm—t—h—a—ba' tel d|__ameter of
.83 .mm nai nt'ai'red at- ‘fogf €MPer afure of-250fer{] C. - Thg Mel t- Fl ow -I-f-ihde'x of the
resultant g'ranul es was approx rrately 659/ 10} A mnutes. |9 L
1,452,424 ' S 125 0 9f EXAIVPLSE 2, From . a. “triple

--@_hannel annuI ar d| e vvere ‘coex ruded propy .ene hom)pol ymer, and a

propyl-ene/ butene_l a-’f?dom_ coppl- yner 0cont ai nifng 14% by wei-ght',- of butene-|

and made: accorl|di ng t'g;sExanpl ef 1, sggas to.fdrm  asqgol ypro yI ene: tube the

" knternal ‘and, dxternal.-surfacep of which wer¢ coated W|th 5 Iayer ofthe

~propyl ene/ but gne- | cdmbl-yner The.. |§$00pyl ene hom)po+ ymer nt ai ned

. anti-oxidant, l9-4de— + : 3 +& utyI :

' hydroxybenzyl )2 4 6- tr| rret hyl benzene The coat ed pol ypr opyl ene tube was

- -cool ed by passage: over. a mandrel w.thin 10 the tube, -and: exter nal ly

_quenched by ' paspagfp oAb saalwasngm, hatgheﬁuan@uadpdagurel&mm byandr el

" heated:to st rheatsmlmgﬂleé"tﬁlp@t athigher, temperatutieid chigent fivoay tha labgrgeguitassur e; ‘and

vmthdrawn from the expansian zongaltMprigt e greater than that at: §/m chiit
t

~was fed%heretor, g&;&mae &dité‘sutnthlaeree@ﬁn b PWGHAGh P maRIpRNajel RS 1 TS Ori gi nal
-di mensi ons i gccbeding totthe gtesene inventionfa yérrofsd mpol&mdr containidg B8 byon 't ransver se

t her et o. - 15" waight' oft prepyiene and 13 Pﬁh‘t BriQUS f orm a fl at
“filmwhjch V\g,gm que,;g;gﬁ@mggiﬂfy *t?&’gt’tqz'&tf . gﬁ%t ﬁijes“i% B the film
-being. hi) d-un e’lghetaﬂﬂ&idﬂl’bfﬂiec dlynep Biyéxt to tie. sulik’traibfi@[eﬁhﬂdﬁeﬁéyreeaﬂpr oxi mat el y
.10 seconds.. jEletitking were assesséd mewgg;g:mhqrayuoreﬂeseam surface of the
“resul tant. fil m Resultsiargshevpin theyarean 8118ravi ng ‘a t hi ckness of ;rabout 14
‘mcrons.. 20 - .- . To assess-the heat-seal ‘threshol d' tenperature, i.e. the
| onest heat - seallng 20 't enper at ur e"-at- which’ seéal s of acceéptabl e strength
“are obtained, a series of sanpl es of the copol yner._coated: filmwas:
~heat - sealfed at progresgively infreasing tdnperatures|using a Septi. neI Heat
“Sealer, Nbdel No. 12AS| Sabstratehe| heat - seal QesrengEth)f Hems Seadsyllt ant seal s

det erm ndd -égfl"ﬁé'i“ét nbef JPE**&@%cw-bééPes'?" | Sucking .| Serength 130°C
: PR B layer __-_ mlctons - g[qm o g/12_7 mm | _g/25mm

E

2% by wt in

_ tnchloroethylene‘-‘_' R R B I
|ronbywin cfooar L ERC T R :
,tnchloroethylene"'.: SR I R S
2% by wt. m o 14 - o 'r_tq.peel_ S0 o nbt.'me_aeured_ -
cyclohexanie . | . ] o0 - T

o _ co-e.xttuded't'r_teii_t;_ B ST N _ne ;-:ee.'l-- B 500 .




25 The heat-seal strengths obtained for various jaw sealing
tenperatures are 25 recorded in the follow ng Tabl e These seal s were
ef fected between strips of filmso positioned that the copol yner surfaces

which fornmed the external surfacé of the extruded tube were 1n contact wth
each other. Jaw Sealing Terrperature Heat. Seal Strength 0C- .-

g/ 25 nm 90 . -~ 0100 T T 300 110 -

540 120 - .- - = 520 130 460 30

EXAVPLE- 3. 30: R R

The proced.  of Exanp - rep . e - R .
film by rreans of a stenter S}/stem theEXAMBLBvas heat set by securr ng a fil m o
sanple in a frare; t oHynExamples ilysteptas) dhe rjawy r’rte 16| . ARCAS hH'é frame .. = -
in an.-air oven foﬂgr inpetore d ﬁl‘ﬁf@" zgﬁ?fﬁ;v;‘f '°"p T s et 'zieeﬁper atute
was 135[err](‘5 aSappno:an(ﬁelpllenﬁcroﬁbLﬂuckm duratron of the heat setting =~ 5
operation:was approximately three tines that .35 0f: Exarrpl e 2. The '
heat - seal - strengths obtai hed are recorded in the fol:1 owi ng - Tabl e. T
1,452, 424 Jaw Seal I ng Tenperature. Heat. - ‘Seal Strength g/25$MmMm 90 - - oy s
100 100 - - . - 580-1100 .0 580120 i . NF
630 1300 -~ . - . 560 These ‘results’ show t.hat - seals of- greater -
strongth are obt ai ned at -1 ower seal i ng temperatures.as_ a.result: of o
i ncreasing the duration.of . the. heat setting. -operation:. EXAMPLE 4 5 .- To-:

i |l ustrate thereffect—of ueueasrng The content o1 putenell tn the |,
copol ymer 5 ljyer. the _proedure- OfLaEérarrpI e 2 was'repeated to pr epare two . -
mul tipl-layer filins provided respectively with -3 propy-ensd | ayer -
in which the | content of butene- 1 was . 14 and\,\éloﬂigé wer gtt E“’l}‘ S
copol ymer. The| results oMeriabd were as fqllo i Sea rening'f‘h g/25 mm
Jaw Seal i ng Tepper rureT— - Propyl eng¢/ but enel FTropyt r=ne/_butene_1 T
ggG: 14) (89: 11) %lyethylene (genfi% 096g/cm3) 0 |- coextrudedmelt . @5_0.'_0.0 |8 0 co
120 ) Polyethylegz@ensrty 0933/cm’) T coext_ﬂ._lgﬁi melt I _35 ' 460 .
40 135 - g * . >40 520 -
520 The decrea OISO(WtegTOP;i%reemg?hl copolygmgr vé{ﬁ%%g‘% erature, o - -
reducti on of -

1

Y

| 75:25 (wt) propylcne-butene-.-l copo_lym’er_* 10% (wt) solutlon in - 10
: S o . 'tnchloroethylene . _' : B
' 38-:12-':(wt)" pfopsrlenelbﬁtexreii' cowlsrnter*f"‘ 10% (wt)- solutwn m - R | X
: _— ' R tnchloroethylene :

,.8'8:1.2 '(wt):_'p'ro';':ﬂenefhrxfte_ne-.l'-'coj_p_cl_ymcr_?'ff o coextruded melt E o

. Catalysed by titanium tnchlonde dlchloroethylalummmm hexamethylphosphoramxde
__maratlobywerght of 1079072 . = o i

IR Thrs invention.

EXAMPLE 8 S
The procedure of Example 2 was regeated except that the progylene/butene-
olymer contained 12% by weight of butene-1 and 88%, by weight of propylene;, S
5 lZat heat-setting of ﬂre film was effected at 125°C on a matt-surface roller - =~ 10 . .
heat-setter of the- kind described in British patent - 1,124,886. -The resultant -
propylene homopolymer film substrate of 25 microns thickness had a. layer of the
propylene/butene-1 copolymer. of 1 micron thickness on each:'surface. . ;
-~ .7 Samples of the film were heat-sealed on a Sentinel Heat Sealer, Model No. . |
-15° 12AS operating at a jaw temperature of 140°C; jaw pressure of 15 psi, and jaw - = 15
- closure time-of 2 seconds. The hot seal strength of the resultant seals was' _
~ determined, as hereinbefore described, using a series of steel strip springs rated -
o 'respectrvely at 10, 30, 60 and 100 grammes Results obtamed are recorded in the
accompanymg Table

10



the butene-1 content of the copolyner is evident fromthe above results. In
fact, the threshold sealing tenperature, rises as the content of butene-|
i s decreased. EXAMPLE 5 To illustrate the effect of increasing the

“heat-setting tenperature,the procedure of Exariple 2 wasrepeated using a

copl ymer

but ene-1. Sanples .of the resultant filmwere stenter.

and 160[err]

‘he

| ayer containi ng 89% by wei ght of propyl ene and 11% by wei ght of

at-set at 135[err]

respectivel.y The results obtalned were as follows: Heat Seal

Strength /25 nm Jaw. Seal i ng Tenper. ' Frlntheat set'.
~Film Eel% qpt at ’I’%R[err] (‘g - rrp %gij‘{zgt ’Lﬁn' o120 . . 13 0
30125 B : 0"' B - 50 130 - :
- 540 135 o 2600 TABLE - 570" 140 . o 520 The
|ngJovenent in'sta!_str'ﬂngt..,'m a'&.veu'oeal.uy +enpenat ure, obtained by
heat - set'ti ng the f| m her tenper vrdert-fran t he above
"results. 10 . gf%ulﬁtlgg ﬁott;f%,ai,sllfr LE|6. . - - L
10 -To i llustrate lthe adhesi.on and rdsistance to. j.aw stilcki ng of: _
mul t it e- l.ayer fijl ns- according to-tHe present |nvent|or a layer of .a
copokyfrer cont ai r}i ng' 88% WA wei ght- df propyl % and 129 by wei ght of

- _but ene-1 was app

ied by vagy ous 'techni ques tggg series

of propylene -

* honopol ymer filng. The.applied layer|s had .an. 15 : averlage thickness of 1

- mcron.-15 The adiesi on of. he copol yjmer | ayeriofo the sybstrate |ayer, and

3 the,degree'of'jaVrstrckrng wer e assgssed by 't t est - ngt hods her ei nbef ore
‘described. Resultis are sh W in then .acconpanying Tabl g. Substrate

_Degree of Jaw — Heal Seal Applrcatron Thr ckness Adhesi on.
Strcking-- Strength 130[ err] C of LE9. - . hicrons o/ mg/ 1 27
mm . ' The procegire of ERangite byvaWEepedtGH except that thelthickness of the -NO peel

. 9200 tri chl ombqqnyr

.0

Pehgeﬂlb%rb)yas\ﬂ7 migron. Res

ults o!zt?uned are recorded in 860200

X trrchléroetﬁ?ﬁ .. in 1 no peel K _
© .. not. neasured CyCIohexane co- extruded nmelt L 18 : no -
" peel . . -0 500"
1,452, 424 ] B Tant? 12 EXAMPLE 7. Thi's Exanpl e
|IIustrates the j dw sticking tenden T es, neasured as herei nbefore
~defined, of a nunber of SiinpRetirigi onal ‘heathos bal Sipngthmat e ials, each in the
. formof -a-layer of 1 m crummehi ck_ne_s on a Toruspipt ene ho opol yrer substrate
of 5 approxrnatr . T —thichmess: _
S Layer . -
30 100
60 - 100
- 100 100
. _ EXAMPLE 10 : C
: The procedure of Example 8 was repeated except that the thlckness of the
IR applied copolymer layer was 0. 34 miéron, Results obtamed are recorded in the -
10 accompanymg Table. - _ 10
) © TABLE
: - Spring Rating L Hot Seal Strength
| grammes - | % opening
10 -
30 20
100 100




Degree of Jaw Sticking Materi al Applied as

g/ 127 mm Pol yet hyl ene (density: 0.96g/cnB) coextruded nelt

>50 Pol yet hyl ene (density: 0.93g/cm) coextruded nelt 35

50/ 507 (W) propytene-putene- L copot ymer* TO% (W —sotutTomr A0
trichloroethyl ene. 75:25 (wt) propyl ene-but ene-1 copol yner* 10% (w ) -
solution in 10.trichl oroet hyl-ene 88 12 (Wt) pr-opyl ene- butene 1 -
copol ymer ** . 10%(wt) ‘solutionin. . ¢ 0.trichl oroet hyl-ene 88:12 (vvt)
propyl ene- bu £ne- |- copolyrrer**;'- coextruded melt . 0 * Cat al ysed by
titaniumtri<hlaride: dichlarasthyl aliml#24% hexapet hyl ohosphoram de ¥ a

rati o by-wei ght of 1 0. 79:-0.72. **.Thi BXAMPeﬂtulon “EXAMPLE: 8, -The procedure -
of Exanple 2 was re ecpioassire s Emmleg‘ g@% @qqm‘th_hﬂtéhvethickm Q,de@I '
cont ai ned. 12% by -\ p 'J@F’yml ¥es-wag 02p apicraey, Rysults obtaimed gre. 'ﬁF‘dﬂiﬂ 8 tae and

t hat heat - setting:of the fim ‘was effected at’ 125[err]C on.a matt- surface
roller 10 heat-setter:of- the ki nd described in British patent 1,124,886.-
The resul tant propyl ene’ honopol yner:-fil m substrate of 25 mcrons thickness.
had a |ayer- of the” propyI ene/ but ene- 1 copal.ymer. of -1 nicron:thi ckness o0
each surface. Sanpl es -of the frtmwere hbﬂsBLEseaI ed on a Sentr nel Heat \«"»'
Seal er,. I\/bdel No. 15 ef-art: —eF = Of 140[err]C
j aw pressure of 15 psi, and ] Iosure ti cond$. The hot seal -
strength of - the resul tgdnt segﬁgﬁg let-er ifi nec @S%Il sgengé'nbef ore described, -
using a serres of steellstri p.springs ratdd resnectr\zelv at: 0',5'30, 60 and

100 granmes. Results ottal ned are recorded |n t he accorrpanyr hg Tabl e '_ 13
1,452,424 . - S 10 e 13 TABEE Sprl g Rating :
Hot Seal Strength gr arrres_ '. S NP %openr rg; 10 - B

100 30 e . 100 60‘ 100 100

100 EXANPLE 9 The procedure of EOarrpI e'.—-8-v s repeamed except ] ha_t the e
t hi ckness: of the applidd __copol_y layer \ r’qcron Res il't's ‘obtai ned = -
are recorded.in the'5 |  acco anyr ng T bI e oo e
5 TABLE Spring Rating . - Hot Sear. btrengtn gr annes _ L,
% openi ng 10 30 g S .-100060 0 100~ -

100 § S 100 EXAI\/PLE 10

- EXAMPLE 12, .
The procedure of Example 8 was repeated except that the thtckness of the
apphed copolymer layer was-0.18 mlcron Results obtamed are: recorded in the

accompanymg Table o

- Spnng Ratmg o 1 - Hot Seal Strength _
T grarmnes BEREIEO PR % opemng R

o - L EXAMPLE 13 _ : ' .
- The procedure of- Example 8 was repeated except that the non-seal-formmg _
“surface of the muitiple-l fy:er film was subjected to a corona discharge treatment by
N means of a Lepel High Frequency Oscillator, Model HFSG—6A, ‘prior to. .
.15 formation of the heat-seal. The thickness of the copolymer was | mrcron Results 15. .
- obtamed are recorded m the accompanymg Table I : s



The procedure of Exanple 8 was repeated except that the thickness of the
appl i ed copolyner |layer was 0.34 mcron. Results obtained are recorded in
the 10 acconpanyi ng Tabl e.

10 TABLE Spring Rating Hot Seal Strength. granmes
- % opening 10 30 _ e 20 60 70 100
100 - 4 - o . 1,452,424 - 14
EXAVPLE | . The procedure of Exanple 8 was repeated except ‘that the.
“thi cknesss of the applled copolynerv;cxgg was - 0 25 mcron. Results obt ai ned
are r.ecoraoed —CTOTTaY e —FABLE. Spring .Rating: 15 Hot
‘Seal Strength grannes - TABLE 9@0 enlng 10 30 ] _

560 - -.f4u ~20LF e X LR +EXAMPLE 12. The
piocedur e’ of Exanple 8gyﬁ&

a gated exce cd a% the it hlckness of the

- appl i ed copol yrer| 1 ayer m@ﬁmﬁ 8 midron. -ﬁa% ng?%ﬂnaJred are recorded in
‘'t he accor’rpanyl ng Fabl-e—TFABLE Spring Rating " Hot Seal Strength
Sgranpg. s L @6ﬁpen|ng 19.30 - : -0 60

0 qugo EXANPLE ]3 The procedur e off Exanple1®’mas repeated except that the
non- seal-forntng surface: oﬁ,the nultlple Iayﬁf fil'mwag:subjected to a
corona di schar ge |t reat mefit by neans of -a Lepel .H gh. Fréquency Oscillator,
Model HFSG 6A, :pffi.or to 150 - fornﬁtlon,of {dse heat - s¢al . The thickness of
t he copolyner mai¥1 mcroi'b0 Results 1510btained.are recorded in the
accanpanyi ng Tablie. . . RS 100 N 1,452, 424 TABLE
Sprlng Ratlng - Hot Seal btrengtn glanu:a —l %
_openlng 10 H ' ' . : R B '

_ 100
EXAMPLE 14. S
" The procedure of Example 13 was re XCe '
o  appiions proc peated except that the thrckness of the_ _
5 | aggompanygngy?:tr)leayﬂ; was: 0 mtcronl Results obtamed are recorded in the

" TABLE

. Spring Rating. - | - Hot Seal Strength B B
mmmes | cpenig

Y DU (R

EXAMPLE 15

_ _ The procedure of Exaluple 13 was repeated. exce'-.t that th hiski SR .
.. spplied copolymer iy pt that the thtckness of the T
- ".101 - accompan;:ngy Table yetwas 0 34 mlcron I.{esult,s. .o.b.tél.ned are l‘ecotded n the - 10

| TABLE

’ Hot Seal Strength:'..'._]:"..':: :.. e L
% opemng * | SRS

T FERE Y SRR M
Caen el g




60 100 100 100 100 EXAMPLE 14 The
( procedure of Exanple 13
was repeated except that the thickness of the applied copolyner nger was
0.7 micron. Results obtained are recorded in the acconpanyi ng Tabl e. TABLE
Sprrngenut.uu Hot—Seal Strength grannes %
openi ng 10 100 30 100 60 + 100 1Q0 -
100 EXAMPLE 15. The procedure of -Exanple 13 was repeated except that the
t hi ckness of the applied copol yner .l ayer was 0.34 nicron. Resul ts obt ai ned
are recorded . in the" acconpanylng Table TABL Sprrng Ratlng SR '}-1&bt
Seal Strengthﬁ-.grggnes i k Hif A
100 - {6 EXANPLE 160 m égrgngP EXAMPLEOG 100,
e Preeduto o Lt
the thi ckness- of thﬂdagﬁPWﬁE{d]&l‘fﬁd‘l“?Piggml‘%% “ule °BRN§€ ﬁ‘lggr%g%?ﬁ;éé%ff; that
obt ai ned are recd® e acconpanylng Tabl e.. TABLE Sprrng Rat i ng
Hot Seal - Strength grammes - 0. ( enrng 10 ..
100 30 10060 . ° e TR, o -
EXAMPLE 17. The. procedur=-Ur“E¥aWﬁre 13 ma repeated exce
/ . .ocedu pt t Jat t|1e
thi ckness of  the appl i ed} copol gpagg Rhtmger was 0. Hst FepkcFtensth Resuf t s obt a| ned
are recorded in the. accanpanyllgmﬁable TABLE Sp%‘ﬁ&“ﬂhtrng :

ggal Strength grannes _ - Yo-opeyT Ty 10T ; 0- -
100 EXANPLE 18 B :,19_ - 1065 100 I
T YR AR

EXAMPLE 17
: The procedure of Example 13 was repeated except. that the thickness of the
-applied copolymer layer was 0 18 micron. Results obtamed are recorded in the

accompanymg Table.. .- -

* TABLE

' _Sprin'é _Rattng : - Hot Seal Strenéth
grammes ' ' . % opening
Two e |0 e

u EXAMPLE 18, .
Correlatron between the hot seal strength measured by means’ of the steel
~ spring strip test hereinbefore descnbed and that obtained .on a ‘conventional
o gackagmg machine was assessed using a Hansella (registered Trade Mark), Model o
15 5C, vertical “form and- fill” packaging machme oFeratmg to form a succession 15 -
= of, honzontal crimp seals of 14 mm depth in a tubular film having a width in the '
collapsed or “lay-flat™ form of 125 mm. The. crimp jaws were of 190 mm width, 14
mm depth, and had 7 teeth ‘per cm of wndth the mcluded angle between adjacent
teeth being 90°.
20 Using in turn the films of Ex 6g)les 9 to 12 aseries of packages was formedon -~ 20
. .the Hansella machine at a rate of 66 packages per minute, the contents charged to
. each package being 200 g rammes of toffee confectionery. Introduction of the.
.charge of toffees tends to-disrupt the newly formed lower heat-seal of the lgaackage
-+ ° 7 inquestion, and the percentage opening of the seal both width- and depth-wise is _
- 25 recorded in the accompanymg Table : 25



Correl ati on between the hot seal strength neasured by neans of the steel
spring strip test hereinbefore described, and that obtained on a

conventi onal packagi ng nachi ne was assessed using a Hansella (registered
Trade Mark), Mddel 15 - 175C, vertical "formand fill" packagi ng machi ne
operating to.for:ma succession- 15 of. horizontal crinp seals of 14 mm
depth in a tubular film having awidth in the col | apsed or “lay-flat" form
of 125 mm ‘The. crinp jaws were of 190 nmwi dth,” 14 nntdepth and had 7
teeth per cntof Wi dt h, the |ncIuded angle betmeen adjacent teeth peing
90[err‘7 Alsing in turn. the. fllmt pples Q. to0. 12 ..a series .0 packages
was formed on - 20 the HanSella’ na@h@@E at a‘rate of 66 packages per mnute,
.the contents charged t0 éach package being 200 grammes of toffee

-..capnfecti pnery. “Int,oductton,o& t he: char.ge of toffees tends to d srupt t he

new y.fof med’ I'over-|heat - seal’ ¢f t he packalips Spad Hﬂ$§tl0n ‘and the percent age
~opening. ¢f the sealf both wi-dt - and depth 5% recorded in the
~.acconpanyi ng Tabl e. R _ -S%%penmg?z 25 7 -

1, 45 24 g _ a 17 TABLE Hot - Seal Frength Seal

: Qoenl ¥ Copol yner} C°P°1ymer Sprlnépmt‘iaﬁgs S HarIISEHftiseI a Layer
--F| I-m Of " Film b\l cknes&l‘ﬁﬁfé‘asgp < No™ — (e 'Y —$B0g - 609
'100g V\igmmpteluepth 9 (um) . | 108 |0.309 | 6og -Loog wtatao Depta1DO . . _10.0.
——0—34—— —_— 2.“ . Ot - 70
35' ll . 0.}125 A 5 S anl20L 2 10
0.18 - _ | > o %o - ::_0.159._' 1997 19014 BBt éﬂ 19| The
_procedur- of 1lixanplle 1800as T ¢peat 4d, 20sit ngpoi n| tugon |t heo f i | sof | Exanpl es 14
to 17, the package< bei ng for d orn the Hansel | a 179C at & ratej of 50 per 5
mi nute. ‘Corréttatior bet § ' Spii g tps®Soff hdt gedP sfrength and

-ansell@.Tac agl ng,mgchjnelare’ i | ustrat ed
ABLE Hdt - Seal S?renqt%“ﬁea(pcmedﬁnq % Copol yner

 fesults 1gbt ai fed wj;
“in the aol.mm).a.ums '

.. "Spring Rating . L Hansel | a Layer Fil m of » Thi ckness. Exanpl e
oL ([err]) 10 g SO%Xﬁﬁea?Q 100g Wdth . Depth 14
0. 70 ~ 100The prd&Qure of B, 0.34
'1_00 100 14 to]_mpthe a];@:&es bempgleféls'r%vzh on t;t:%?ﬁstlg% lt‘\_;gnctl;: ?&&} %? aggn ' 100
100 5. 10011;:?3 g‘gth t;tu;_rll between the steef; Bpripg test of hot seal Sre@h and reBults. 5 0
65 100 Table. © ansg WEE?}?B‘ argjliysiraterlin the accompanying; | | ystrate t he
“effect on hot seal strength of reducing the tenperature at 10 whi.ch the
seal i s-formed, the procedure of E q@les 8 to 12 was repeated on a series

of sanples of a propyl ene honopol substrate of 25 m crons thlckness

provi ded[With a Taygr ol a prnpylene/butene 1 copolymer (88:.1Z py weight),
the -~ | .- S T - Hot. Seal Strength o -
S . o . Seal Openmg% S
.Copolymer ~ ..Spring Rating - ) .{ - Hansella

- Filmof -~ | - Thickness = S 3 o S

Example No. - (pm) | 10g { 30g 60g | 100g { Width | Depth
| 14 " 070 | 100 | 100 100 100 | 90 | 0 -
| v15 . | 034 |00 | 100 |10 | 100 | 70 |55 |

~16- o} eas | deo | 100 f 100 100 | 85 | ss |

17 | | o | o ) oes fo | 20 | 10

' : EXAMPLES 20 TO 24 :
10 - - To illustrate the effect on hot seal strength of reducing the temperature at 10
"+ - which the seal is formed, the procedure of Examples 8 to 12 was repeated on a :
series of samples of a propylene homopolymer substrate of 25 microns thickness .
provided with a layer of a propylene/butene-1 copolymer (88:12 by weight), the
- thickness of the'copolymer layer decreasing progressively throughout the series, as
.15 shown in the accompanying Table. The jaw temperature of the Sentinel Heat 15



t hi ckness of the copol yner

series, as 15
t he Senti nel

Heat

shown in the acconpanyi ng Tabl e.

15

| ayer decreasing progressively throughout the

18

The jaw tenperature of

1, 452, 424 Seal er

was 130[err|C, conpared to 140[err]C for Exanples 8 t0 IZ, and the hot

seal
as herei nbefore.
t enper at ure) of -

descr i bed.

seal s fornmed- at . .
was neasured by the dynannoneter technln
her ei nbef or e lescribed The. resytts arel

I n.addi ti
5 .

on,

t he heat seal

ue

5 as

stregth of the resultant seals was assessed by the spring strip test,
strength (at anbi ent
. different JaW/seallng t enper at ur-es

TABLE Hot Seal"

g/ 25 - Copol ymer %rg

0 70
85
0 :
35 _ 20
20 1250 .

__..85
35

150"

§.00 | diffebedd jaw sealink@

10@ hereinbgfece: descnbed160

40

300 Y

- 275

A

seallng tenpera
EXAMPLES 25 TO
repeated except
20 microns, ins}
in the th;cknes
recorded:-in the}

[-ur e -120{ er
P9.: 10. .7 -
that the.t
f ead of 25

Examfle " ap
accHﬁpanyl

it
The

hi :étse S&-

r]C C

peratu

I’OC

S all

10°¢F

i

_The 2??5“‘" ‘are recgtdﬁd int 'emm?gnymg Table. '_
350" 24 TABLE="”

ranaturp ’I’Iﬂfprrl C R

0.

S

17

he hot ‘seal

18

_oj:

ol ypr

il

4t u

cpyle

it

err

s‘“’Bst rate

M CL&#RS,
pIdemer

ng,.

]

nd_that t herie "wer
| yredpringReting. Re
:QE Hé

TRBE

5 Spdpls

e mn
iytﬂs

N

bt.r engf

or di f
Jbtfal rled Car
h % dpeni ng

Copol yner Layer
Thi cknessSpring
[err])40g
0.86 -
40
20
15 2
50 */**JaW/seaI
1, 452 424

10
. 100..

D

Ratamg
a1
2

10 293 .
ngtmmmc

43

'ioc _.

,"oﬂo.?f”
0.34 10
0 A5
018 - O,
ture 130[e

' 100

“100

08

.41502

160

rﬁ]C'L

.9
1M5
i

20,

[ |
.. 85
|5
- %2k

3510D°

19°
i EXA%HDL

-q

]

2850

2500- )

lﬂﬂo

Sksigle] §
25 mm: 25

Seaff
hsoblo.| 450 .
460
463_00

~215:

© 510
300

tpsZ%“o

530

ré"_@@. |

s

q
(

{

,:_'0_ R
'-_35(130 _

_ A = Jaw sealmg temperature 110°C e

. B= jaw sealing temperature. 120°C
oo Cl= jaw sealmg temperature 130°C

o .-.10.1_

“the polypropgl

.were minor

U EXAMPLES 25 TO9. . L
The procedure of ‘Examples 20 to 24 was repeated except that the thrckness of

Results obtamed are, recorded in the accompanymg Table

lene substrate was 20 microns, instead of 25.microns, and that there
ifferences inthe: thrckness of the applred copolymer layers. -

' Hot Seal* Strength
. % opemng
Copolymer- - : A
I .- . Layer . 'S <o Rati - Cold Seal ¥*
| "Example = | . Thickness.- | .. . prrug : a_tr_ng i ' Strength
- No. L (pm) - [T a0g | é0g | 1005 | g/25mm
s .0.86 - 100 | 100 ¢ 100 415
21 0.46 c-10 |20 2 450
| _’f29:-_~=' | s :.;qﬁ_rda “ w0 | 100 500

..EﬁMded in the eceonnanV|hq T&ble
St rSenlgt has 130°C, comptiet do S, 16 Emngilels %0, : :
mlg fEheimlt@ntI;eals was asseﬁecblpﬁbggmng strq?t%?t 'g ke repp@

ﬂcﬁ'tlrdnl the heat seal stre th (at ambient
as measur&f)

efieet i ng

ofseals formed jaltOOQ 20. \_J
omeéter techruque Lo

34'

'raZO;”

‘?ﬂ”ﬁas'

was

ferenges

1np|e.

.51

10

' */** _|aw sealmg temperature 130°C -



‘The pr.ocedure of Exanples 25 to 29 was repeated except that the jaw sealing
tenperature was raised from130[err] to 140[err]C. Results obtained are
recorded in thegacconpanyi ng Table. TABLE ll—!gt“ieall St rengt h % openi ng

Copol yier Laye e ng No 19
.- .40 60 | OOEXAMPLES 30 TO 3. 86 15
© 4 31 g tempTh l1:§?durc_of Exam(”:;’)i{%%ZSt tolig vg.s eatedbexcepé ot the jaw sealing
] as raised fri ° °C. tai i
B 5 acco i anying Table, o, o sults obtained are .re%)rded inthe
0.16 . 5 15 15 WHAT VWE CLAIM IS - 1. A

mul tiple-layer filmconprising a substrate |ayer of a polyner or copol ymer
of. an al pha-ol efi'n, the nmolcule of which cbMldins from2 to 6 carbon atons,
havi ng on at {east one s{rfate thgreof—=a t=a '

10~ and another al pha-olefin, [the nolecyl e ofyyRigR,GRAL i ns [from4 to
10 -car bon 10 atoms, the propyl gne content| of theyepamgymer beilng from
80% to 95% by wei ght of the copol ylmefopol@mer A [fi- di im1l

wherei n the propyl ene coaoIEymar i | .grb#sFar |f orm pé’l or_to the forjmation of
a filmlayer therefromhhs agpeft [fl kf“;f‘dex, s, L ring Rati er gjnb
0 i " 8 508 U

defined, of from10 to 4DQ g nut €% Afilm
according to claim2 whefein the nelt flow ijndex of| the prijopyl eng copol yner
is from10 to 200 g/ 10 njnuté8. 4. A fi8m adcorldi nqd t docl gi m4® wherei n the

melt flow index of the p}fopylene dopol r ijs fromjeé0 to 40 g/ 10 Jm nutes.
20 . * 5. A filmacchrdi r31Fto gny 8y of |t héPrededifg: dl ai*fs vherein the
propyl ene 20 copol ynef |ager of] t hedki| mjexhisbi tis gsdedregsof fjaw -
-sti'cking, as hereinbeforg defined,] of.less tlhan 10 jg/ 127 pr efler abl y
~kesssthan 59/ 127 nm 6. A fP¥m adcor @i2ig td ang orje oP tHe psSecqdi ng _
“ickFaf s wherein the ot herf al pha- ol efi'noclgrrporent 50f thel'pr pyl gne copol yner
'ayer is butene- 1. 25 7. JA filTmacqordingifto ¢l ailm d%whdrein the
but ene-| content of the propyl ene 25 copolyner Tayer 1s from10 to 15%
by wei ght of the copol yW#AT ®E @LAIMIS:according to claim 7 wherein the

but ene-1 content of thel o@ﬂiéﬁﬁgﬁm rifizgy @r substrafer Guyer 8f 5 podynied. % by
. . 1 by : . . s .
wei ght of the copol ygs Kvindad 1Nt 'QQEE%Z%}%%ZW?Z%{}%@Z ?%%”’“ ng
of Q¥R g‘xlﬂstf% :»\Zmarm

cl ai n8 wher ei n10 he pamipytotide alpha-olefin, GRP HoledBE of &) cofthiRe fr _
whi ch, prior to i ncog?tl Eggg p%i}rm@onthm of the30palythéribping from\86¥; t PI%Yby @&ktitbi t'S
a degree of crystallPnityy ‘%;‘ gﬁ%i n-bqf.orgﬂ?ef.i ed 5%; from35 to 65%. 10.
A 11T accor d ng 10 g Beloimua 6 L) A el iATAr TN A
propyl-ene copoldynmer haeihbefore 4efited, GFFeom Bbto 400 g/10 midukes. A f1 1 M acc_or'§| ng tos
claim 10 wherein the d'g A?é"é!ﬂggc%tﬁygstoedldimﬁiwmremf the et BY iﬁueﬁawhﬁapeopgggpl yner

is from45 to 55% 12POFATH HPRCOdP APAe/1Q mimstes. one of the preceding cl ai s
Lfre .0 555 4 to ¢ i EQPX '
wherein the thi Ckne%pﬂiméﬂlﬁfrﬂﬁi% @;(g%g % : . t:ﬁe 'ngi))é]'owdweé oSt peRmsicat t he

substrate |aye?0 i s frof A film acgofsitihtofinyt dnaiof thé piebetimpltnsihd Atefein tha Dylehd M
: : ak a > propyl .20
according to anv on&CBYYmeidayss of |3 exhibitrrg derer of faw fickin | 6 ke eesitbefore 40
A g. y o %eﬁgéqdknéleﬁtém% gl?. mm, preferably less {Ean 5 g/12g71 mm, . fore '
. - A film according to any one of the preceding claims wherein the other
_ - alpha-olefin component of the propylene copolymer.layer is butene-1.
. 7. A film according to claim 6 wherein the butene-1 content of the propylene 25
: copolymer layer is from 10 to 157 by weight of the copolymer.
~ 8. A film according to claim 7 wherein the butene-1 content of the propylene
-copolymer layer is from 11.5 to-13.5% by weight of the copolymer. '
3 ? A film according lo any one of the preceding claims wherein the propylene
. coplo_ ymer layer comprises a copolymer which, prior to incorporation into the 30
~multiple-layer film, exhibits a degree of crystallinity, as hereinbefore defined, of
from 35 to 65%. '

10. A film according to claim 9 wherein the d inity o
propylene copolymer is from 40 to 60%. 0 the degree of crystallinity of the

35 11. A film according to claim 10 wherein th d : ini
. propylene copolymer is %rom 45 to 55%. 11 the degree of crystallinity of the 3

2. A film according to any one of the preceding claims wherein tﬁe thickness

of the propylene copolymer layer on a surface of th i
S0%; oF inayiene copolymer | y e substrate layer is from 0.2 to

13. A film according to any one of the preceding claims wherein the thickness 40
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19 EXAMPLES 30 TO 34. The procedure of Exanples 25 to 29 was repeated
except that the Jaw sealing tenperature was raised from130[err] to

140[err]C. Results obtained are recorded in the acconmpanyi ng Table. TABLE

| Hot Seal Streng_th % openi ng Copol ymner Layer Exanple Thi Ckness
Sas _R?“_”%E"t .o ”-.,er.” o3 “ﬂll|II1>||II4I1IIII|’III|I|I|III1”’°"-.?’0 50
40 32 . o .-.0.46 . - , 192 :

o 19 6 T e 24 h452AZ e 5 - 15 "WWHAT
V\E CLAIMIS -1 A mul-tiipl e~ IEMEMPLEsmn“Orﬂarlsmg a substrate Iayer of a

| Bheypregedute of Examnigs 25 repeated $Aingh
?&mzer t gr 6 ‘gﬁﬁﬁw fﬁ%ﬂ}“ﬁg t%h%%%l‘?ﬁlés[“mﬁﬁﬁrf‘égd 'ﬁgr eofC ogt ?;3; of
rop

a copol ymer:. llene’ 10° .. :.and anet:her al pha--ol efin, the nol ecul e of
~which. contains from4 to 10 carbon N 10 atoms the propyl ene content of

t he copol yner. be| ng from 80%to 93@@'@*} vvel ght - of t he" copol ymer. 2. Afilm

: 'accof’d‘i ng to cl eyum +WHETET Tt e prppy T ene . CopoT ywer ranul ar. for m pri or
to- thé‘ formationp of a filmlayer th=refrgm§aasst,anguelt fI pbw: i ndex,- as 15
her ei nbef ore-defli ned, of from 10.to| 400 g/ kGperiweutes. . |15 3.. A fil m
accordi ng to-cldi m 2 wherpi ﬁonOlYele!ne t—f-Law—iadex—ei—tke—pr opyl ene copol ymer

-'isfrom'10t0_2(0 1g/lOm yer4 L\fllmse,a[cnc gllngtocalm_B wherein the
mel t 1 ow.i ndex fo gﬂ:@ prp ?l‘ Jolmgn_a ‘lia Tn(i@oto 80 g/ 10 m nutes.
20 .- 5. Afll,maccorjlnqto any..onée of “the ptece ng clainms wherein

e

t he propyl ene 30- copol yngr .l ayer of -the-f{lm.exh{bits. aljdegree of jaw
sticking, as -herfei nb¥ ore def‘i’ fed )f-_ less|thath 10 ghd27|nm- preferably

- less than 5 g/ 173 A fi accprding To.agny ne,of {he preceding

€l ains V\/nerel n thermllher al ph!_?i,giol__.ef n'_(E:QWp )ne?{? -of t?](g propyl ene copol yner
ltayer is butenel. 2%  |° 0d. A|fils agcorsing tasclaim®6 wherein the
but éne-1 . content| of the pi opy! ene. | 25-co )olymar l.ayer- s from 10 to 15%
by'.wei ght " of thﬁ cop¥ ynet. .802A film akcofdi n§ t ¢ clii m7 wherein the
butene-1 content] of {he p opyh?@e cppo Igyer isyfrom11.5 to 13.5% by
wei ght of the cdpolyner. 9. Afilm tQ f the preceding
cl ai ns wherein the propylene 30 copolymer |ayer conprises a copolyner

whi ch, prior. t WHAJOWEBRIAIMIS:+Nnt 0 the 30 mul't i Ie Iai/er film exhibits

‘a degree of ' ¢rystA|p 'ﬁgﬁ yero &l mﬁ@ ﬂ}ﬂn Qﬁ"g t to-65% 10.
Afilm accoréfplé%m t of 1rﬁdtrﬁa§%$m§r§;c§fotﬁe § sﬂ%ﬁht fror92p€ @gibiéy of the
propyl.gne copdl gmmer alphi-dslemn 48 toleG0&/mf @h‘ach contams frd:n 4 tA ﬂiclarhoaccandl ng to

claimi0’ \Aheﬁte‘ggpg WéﬂgFé@ltﬁft of thy sopglymexibeipe: frpm B4 to 330 b wgight ene copol ymer

is from 45 t il dinl URRCON A0S tlePr)en@BpoRimek gritiuig edi ng cl ai ms
: Wher el n t he Eﬁ)Sthe formatlon of a film layer therefrom has a melt flow mdex, as
C herembefore defined, of from 10-t0400 g/10 minutes. - . .~ .15-
7’3, A filir according to-claiin 2 wherein the melt. flow mdex of the propylene S
copolymer is from 10 to 200 g/10 minutes.
-4, A film according toclaim 3 wherein the. melt ﬂow mdex of the propylene
. . '_'eopolymer is from 60 to 80 g/10 minutes. - - X .
20 5. A-film according to any one of the recedm clalms wherem the pro ylene S 20
o - Folymer layer of the film “exhibits a gree of jaw sticking, as herei gefore
ined, of less than 10 g/127° mm, preferably less than 5 g/127 mm:" .. -
6, A film- according to any one of the preceding claims wherein the- other
S o _alpha-olefin component. of the propylene copolymier:layer is butene-1.- =
.28 7. A film according to claim 6 wherein the butene-1 content of the propylene 25
Sy : copolymer layér is from ‘10 to 15% by weight -of the- -copolymer. - - '
o 8. A film according to claim 7 wherein the butefie-1 content of the propylene .
_ S copolymer layer is from"11.5 to- 13.5% by-weight of the copolymer,
s . v 9-oAfilmaccording to any one of the preceding: clalms wherein the propylene o
... .30 " copolymer. layer .comprises a- copolymer which, prlor to incorporation into.the =~ 30
T multiple-layer film, exhlblts a degree of crystalhmty, as herembefore defined, of - -
“from 35 to 65%. -
h 10. A film® accordmg to clalm 9 wherem the degree of- crystalhmty of the
C propylene copolymer is from 40 to 60%. -
-3 . 1L A film accordm% to claim 10 wherem the degree of crystallinlty of the - 35
.~ propyléne copolymer is from 45 to 557;. - S
- 12, A film according to.any one of the recedmg clalms wherein the thickness
- of the Fropylene copolymer layer on a surface of the substrate layer is from 02to
-50%, of that of the substrate. . ,
- 13. A film aceordmg to any one of the precedmg clalms wherem the thxckness 40



of the propyl ene copol yner |ayer on a surface of the substrate |ayer is
from0.2 to 50% of that of the substrate. 13. A filmaccording to any one
of the preceding clains wherein the t hi ckness 40 20

1, 452, 424 Z0 of the propyflene
copolyner | ayer on a surface of the substrat-e | ayer does not exceed 1
mcron.” 14::A filmaccording to claim13 wherein mnmnﬁﬂmm the =
-propylene copolyner | ayer does not. exceed 0.5 ntﬂ |n 5. Afilm
according to clai m14 wherein the thickness of the*propHefte *5 topol ymer -

layer .is fra@00.05 t0°Q 25 nicron 16, - AA5MM according to any one of’ @he .
precedi ng clai s \mmeeﬁmpmm dopqﬂsahgtneyer lofl yacsurface 6fahdmx$sti-awmy& dvepadty mer

obt ai ned by pol yméxeess i Pt‘yp ne. and. tb t her a- f n-in the _
'ﬁ? gﬁéﬁg@;‘&% laim,, f,;ﬁ%ﬂ dh° qﬂ*f ﬁ‘ererfameenaef. ned [

presence of .a.stergas
1 0§ ACﬁlrﬁ adbdnli Qihf«‘lﬂwh

. 17. A-fil'‘msccor
trichl ori de, obt alcnm!b'rtr?r layedis dtomp®05fo Q25tramqnm tet rachl or| de with al um ni um:

netal. or ‘with an ‘Id‘ %ﬂ!nﬁf“’ the prec saims whergin. Heuni ni um
alkyl halide. 15 i%ﬁ':t}‘ﬁz:“ othed “%%%?éttfw i hé%ﬁ!‘&ﬁé"ét opfe
precedi-ng cl mms \Maaermetbretdtﬁnem strate : | ayer- corrprl ses-a propyl enﬁa’e L
horopel yner, ‘Y 1@&)¥° i ﬁtwhere%t pempyises hfemé'@pol ymer
of another al pha @Tc ‘t’h‘r‘L tggﬁl t?tgf ﬂ‘&mmuﬁﬁfl to 17 *
wher ei n the' subst hatide. | ayer corrprl ses yet I'ene o .density a east

0.940 g/cnfel¥] 20 18. A filmageordin qﬂolanyamlﬁﬂxsl edmgelu swheelothetswstrpteecedlsrig

cl ai ns wherein th%ygﬂ?wtﬂyﬁ pr ery P‘ﬂ%‘“ﬁ[ﬁ‘ﬁf"‘?%ﬂ“’t‘t? 5%y
substrate by a mel't JnTQvﬁE&lnt'hE'ﬂrbEtPat@ﬁ erone of
clains | 19 prce:p ﬁﬁépdjyetmxtof ddrmgattlénst emg/cnar e ayer and

propyl ene co 8Ol yner @pcordi Y°£12°ftl\°PfFFq41"a ’@5‘? i tbeemyylsme of2ot he .
b ot ng e RES ARCCENR ot “.,::f TR sgen:
conpri si ng. from Osﬂbstrﬂela /a ythw {n arlaieherlj as.\ei gl t 0 e fitm

of one or nore subst3h tmyp ; mted o
(GroCrerr] OFH whilR t:&n:é‘ ﬁtlﬁf gl ;tt,s #ég- Al e Tl ‘% onties 25

I ncl usi ve and Rls nonoval ent aI| |c Tadl ca haV|ng rom12to 22 -
carbon atons, and from 0.01 to 30 O 5% KOHABLGRH based on the wei ght of
the filmof a fatty acid am de. derlvgg foma 30 fatty acid having from 10
to 22 carbon atons in the nol ecule ' mul ti pl e-layer fllmaccordlngto
claim1 substantially as herei nbefore de:{GHtQib@),W th reference to any one.

of Exanples 2 to. I ! Bsb BrihiiddileVandR ei€in
described with- ref ﬁ%ﬁééhe é‘ﬁtw% ﬁ)ﬁ\%ﬁ?eﬁﬂ%ﬂt dheﬁagdu(mmmgs

acconpanyi ngapr ovosjfdm tonthe‘@& é’cq ﬁlm@ﬁt afiya idgdpmpdizom s A0

met hod of for nmi ngfat ef;;ag g_‘mf 'ﬂfﬂﬂ ﬁeréth%£ate _
| ayer; -of a pol yrre[,es 1b orne®io |zr103 ecu e of which
contains from2.to 624car1bri1r1p1a4|ayensﬁlmesnbkt etmdeattrlbb ash l’QfﬁemSll?f ac of

the substratss a m abf Fl of the . F‘BWI FRUIRARHE REVHIORal PG o] &P n,
t he ol ecul e of °8§% f rnﬂlﬁp‘le %g, k&g@ﬁ&gﬁgﬁﬁﬁfﬁgasﬁw@a@r opyl ene -
content of t he comkmbm btﬁﬁc [ymeB ah olgictle of whi¢hzzont@ims |- y ner .
from 2 to 6 carbon atoms, and applymg to at least one surface of the substrate a
S 40 . layer.of a copolymer of propylene and another alpha-olefin, the molecule of which 40
' L contains from 4 to 10 carbon atoms, the ]propylene content of the copolymer being .
'from 80 to 95% by weight of the copolymer. .
-26. A method according to claim. 25. compnsmg applymg the propylene :
P _ .copolymer layer or layers by-a melt coating. technique. L
- 45 27. A method according to claim 26 comprising coextrudmg the substrate - 45
E : layer -and the propylene. copolymer layer-or layers. - o
g 28. A method according to any one of claims 25 to 27 wherem the copolymer
_ .- ldyer applied to the substrate. layer comprises a propylene copolymer which, in
.-t .. granular-form prior.to.ap, ‘pllcatlon to the substrate layer, has a me t, flow mdex as L
- 50 - hereinbefore defined of from 10 to 400 g/10 minutes.. .50
"7 29 A method according to any one of claims 25 to 28 wherem the copolymer ,
- layer applred to the substrate layer comprises a propylene copolymer which, pnor
_ .. to ap litation to the. substrate. layer, exhrbrts a- degree of . crystalhmty,
s o '--herem%efore defined, of from:35 to.65%,; o
' 55 +30. A method accordmg to claim 29 wherem the degree of crystallrmty ofthe 55
BT propylene copolymer is from 40 to 60%,.. A
SRR o 31. A method. accordmg to.any one of clarms 25 to 30 wherem the propylene
L : copolymer is ‘applied in an amount sufficient to provide a copolymer layer of
' : .- thickness not exceeding 1 micron.on the film substrate. - R

nGAd ﬂhék%&ssfo@m bx%ﬁvﬁlerle' tan|5um o
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26. A nethod according to claim25 conprising applying the propyl ene
copol yner layer or layers by a nelt coating technique. 45 27. A
met hod according to claim26 conprising coextruding the substrate 45

r or layers. 28. A nmethod according
to any one of clains 25 to 27 wherein the copolymer layer applied to the
substrate | ayer-conprises a propyl ene copolynmer which, in granular.form
- prior. to application to the substrate |ayer, has a mel t- fIOW|ndex as. 50
.her ei nbef ore-defined of from 10to 400 ‘g/ 10 mi nutes. - ' 50
29 “A grethad -according to any one#5a#24| aj ns 25 to 28 \Aktgx_@_.n__t_.h.e._.eopo| yner
1 ayer appl1ed 5&03{5 mecfpol yner whi ch,

B Bpl Wil 5"“%“2‘*’3@5}2@&2&% Msmé’fﬂme of

crystallini: bycpecnng tmélnécrmbeli dreefllniesflbsn'e

30.
_-method accor di #y 4 g thod i age 9:& o r,lqslty 5f the
,_..5 prop)ﬁl ene }gb&mg?ﬁ"& %E?h ? gﬁ %qrfgt h%?jl&§ggordl ng to any one
' cl ai nms 2 I0medhed sdcordingao pﬁsoqnyeloénbxms ¢¢93mher¢lstfggg gg in.an anmount
"_'suf fi.ci ent tlaoreqmoowle%aamp *&&T\?PO‘ 'a%e%a“dff’l’?lﬁp‘?fﬁmg‘gwﬁ eding "1 micron

nother
on the film o8 o cgggo tcj any one of cla.lms 25 to 34 wherein the co olymer '1,4g2. 424

21 327 1°A et fiefon e Qubkirae doph

edta [Eooly empr yleﬁehamd ene copo yner is
capplied in an’ a(imurmtetlwdfafcmréms tq clai ﬁ%g oy ‘ ;;tl?f t hi ckness
: not exceedl 1R legeﬁq acc d1 oﬂ!u Eilﬂl%‘ﬁ? ‘l:&p(?[g feccording ‘to
claim 32 V\:h ﬁni ;3 ‘;}r ofmQP S kd/ 1855 gs,,;).@%p opﬁlymm@rmunt guf ficient
to pro .de. a cenan)emfdalcmydmgmfanybnecﬁnbm compdsing@rignting the cron on the

film substratl'e‘tra@4 A ar to. any 5to 33
et R A -
copol’ yg&r -t hgfeR@be 181 dnb odP of Bx Ryto\6engI8tioal. t he copol yner of angs “her

‘al pha-6Y efi n. 30 A film whe@Ser mmnbﬁma@eépﬂmgonwfahyﬂs dodp- cl ai m; 25 to
34 wherein the copol yner 10 Iilyﬁa oo hé substrate conprises -a. copol yner
of propylene and butene-1. 36\@4\ mpgﬁgq%pﬁeﬁardl ng to clai m35 wherein the
but ene-1 content of thc gsimeisya cuc bu ot ym:u |dye| is from 10 to 15% by

Wei ght of t W %’m - ﬁ&:%ﬂ,m 36 wherein
- the butene- ?‘{’;on e ofte?tﬁggf copies m;opey d.COpOl ymer Iayer is from11.5

t0-13. 5% by wei ght of the. copolyrrer | ayer . 15 38. a nmethod.according to
any one of clainms 25 to 37 conprising orienting the substrate. 39. A net hod

according to clai m38: corrprl_&l_ag_heal_sel_u_ng_t_he oriented fllm 40. A

met hod- accordlngtoc ai.m 25 substantial | erei.n described, wth 20
reference to any one of Exanpl glllmlu[ﬂﬂ" ﬂ to 17. 41. A film whenever
made by the nmethod of any one 40.- J. L. RHIND, Agent for
the Applicants." Prlnted for Her Maj esty s Stationery Ofice by the -Courier
Press, Leam ngton Spa, 1976. Published by the Patent Office, 25 Sout hanpton
Bui | di ngs, London, WC2A IAY from whi ch copi es may be obt ai ned.” -
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