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45 [s preferable that said transition metal compound or the catalyst component containing sald transition metal
compound Is solid.
The transition metal compound, includes TiCla, which Is known to have «, 8, ¥ and é-type crystal forms.
in order to stereoregularly polymerize an a-olefin having three or more carbon atoms, it is preferable to use
a, y or 5-type TiCls which has a layer-like crystal structurs. TiCls is generally obtained in the form of a TiCls
50 composition by the reduction of TiCls with hydrogen, metaliic aluminum, metallic titanium, an or-
ganoaluminum compound or an organomagnesium compound. The preferable TiCla composition is the so-
called TiCls*AA formed by reducing TiCls with metallic aluminum and then activating it by mechanical
grinding. More preferable is a TiCls composition formed by reducing TiCls with an organoaluminum
compound and then activating the same with a complexing agent and a halogen compound. Much more
65 preferably used is a trivalent titanium halide containing an alkoxy group(s) obtained by the reduction of Ti-
(OR)wXs.n (wherein R represents a hydrocarbon group having 1-20 carbon atoms, X a halogen and n is a
number of from 0 to 4) with an organoaluminum compound followed by the treatment with an ether

compound and TiCls.
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The content of the a-olefin having four or more carbon atoms in the copolymer (B) used in the present
invention is 8-35 mole%, preferably 10-30 mole%, more preferably 12-28 mole%. When the a-olefin content
is less than said lower limit, the improvement in low-temperature heat sealing property of the multi-layer film
becomes insufficient. On the other hand, when the «-olefin content is over said upper limit, the blocking

s6 resistance, scraich resistance and slip are deteriorated and the amount of the solvent—extracﬂon in the multi-
layer film becomes large.

The ethylene content in the copolymer {B) used In the composl'don is 5 mole% or less, preferably 3
mole% or fess, more preferably 2.5 mole% or less. When the ethylene content is over said upper limit, the
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gram of the sane. Such a [err] conposition can be obtained by a nethod as
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titani unge meightdfiterhighly dnstaliiorepplymredylens (6], eoterrmtetahatt-85g yowsiahtiofdhepolyresr (i n

i ngr edi ent s10188%ly ywightreé the fopolymen(BLénd 2i0% Lyrwsight of Bie drighbt crybtgliine polyprpeyiren (G,
and can be prWherctid rsspodiomeh e dorplymer S| kiended! {sroveragsich usper Wa'tsetm Pf son chittheon
No. 59, 792/0883‘!’"?0 (B) b“’“‘ﬁﬁ'é"’ﬁ?“@ﬁé‘?%?ﬁ?“’é'y ¢egassprd aﬁ:@ﬁiﬁbﬁj‘ﬁoﬁsﬁ '°8P“t 9‘ M%PE'PW'of

Groups |-1 I‘?’“‘?eéat%hﬁg ayor fimecagagt ibg | aft dg

t he gene?saI°°P(l9f“:%tl ‘#’F is ‘Faélsﬁ'dﬂ? é’l?rﬂ’ °§°"h ?)?,"QP'HB?T )r'?i‘ﬂ'ﬂe%%{\ql

1- 20 car borf e Mo

to 3). Such.c B’§P‘1"P?B ?"PIV SE‘F'J”P%% ° 2
divet hyl al u , add 'IéEé,L '1 l‘j r p s ln §Jy§tﬁ,{v§e
etyyl al u

prf?erabfve épersﬁ%?r qgér g?gefrage thyl al unﬁgﬂhﬂ] Lr'%l eth 7%4 num ERror T as And

a mxture thewR&f the %oﬂ&rﬁ&ft he rl‘ngﬂl? NRfstalBe B 1Biks %ﬁéieélsnsﬁchﬁ‘ppﬁf ﬁﬁ?% low-
i nvention iwfierilfe Ad: Rding? Pdpaty e MiafkParescy aaena | TR rogdn®on of the highly ery-
[ err] capr ol siiih® pelyprépaiohe/ [C) MRhdaICHay B Laro; doRdibr, ReaEnatdase, fheainpiplenidi i dloBking
p- met hyl 4t Qbdigydned endadiiglispriot svadréet, snd hyras, itlie profidbidris bt the @8medlin-an -aioting liowert the |
di phenyl etsaemnpantmiti gl yme; and or ganophosphorus compounds such as
tri-n-butyl pTegpderatls rabgei gbthenmyit inglen gilldintie} ofiihel ctrapositiant it 9.5-¢0 ¢/ oo A ephmsition
triam de. Aladug a heit indexdbwer thae siic fowrerclimit s mspigble tacruskedf its Phdrpedchesability, whereas a
al koxysi | arrempdsition heyingia @eOnddxrivergesid @Pg’dmsl‘v‘ ks Wutﬁbmbewmdsﬁsslw heaj sealing
aryl oxys#d atrengtvihen, for exarrpl e, the gas phase pol ynerization is effected,
the solid catHl Eft’fefé@ 'ﬁ%ﬂ?@ cpPROpitien 9| 'Wq)emntneé'aﬁ@earwa fiththg rapge,pi
anount of & ¥ efq 149 a‘i%SUBPQé él?R?E'"SF“ %?ﬁh ofr ’ﬁEﬂQFBWN'fU?ﬁ d8 o&r?ddé{P'Bﬁg or

in conbi nat®? dR%\{f Ph2 FF“E-’E ﬂ“ cajogme t The abse""e °f
R B e t
Dol et g sy w%? g§ ?"1"] Cﬁaes imgiovemept ing
atons or a' ﬁﬂ‘ efr%m?ned (B Gpid an' 8 &Q%eﬁ oy & Non?bﬂmekusaéi}&%%n Ucofind % GRE

I's used as known method, for example, the meltexirusion blending or the Banbury blending. Also, it can be obtained
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comononers. The [err]-ol efins having four or nore carbon atons, include
QUtene 1, pentene-1, hexene-1, and 4-nethyl pentene-1, these nmay be used

al bne or inadm xture of two or nEP@2s2iEBer, when, for exanple, the gas
phase polymerization is intended, butene-1 is nost preferable because it is
d|ff|cult to |liquefy and 50 hence a hi gh partial pressure can be used. The
cont ent PHo- QaFPé’ “b?t@f QQ'Y"}?WFW'"%@P thg jpolymperization panditions isrstspivise ehiaegedopol yne

(B), use | d 'S‘f‘we?ft |?5'H'°'?‘=§'"e 2ga5t. irleg, 20pt ttablizgs 1209 pesleg fqm-ne%

nor e pre l the[err -olefin content is |ess than

sai d | oper one@?:f se;‘? o Fi" e t ?ﬂ'?t@"qqebé(t ‘a@ié%PPQ ‘15’P‘(9per ty

F];r '; ]heo rf wn me m l laye T f%mhe
Gire

scratchma i r@sgﬁeiﬁ LR fc.% ﬁ& °aé?a7ht§ré§&rﬂx§ % gmai' TP

sol vent s&utibh ﬁa(‘atéoﬂant'sl?chtda‘i‘ouﬁ&l blaq p%)éPan t

cont apt meeumﬁempc&mmmfdﬁa ategisehitg tn é}ﬁ. &9@4&5 Cyal Jnér .%QJ ﬁ?’ ktru &ﬁ&

pr ef er akliowed b RINMYOR twb Ao molBh Stath IthEohial did-oPatT dito Or | ess. Wien the

et hyl ene a8 peRtableIhed HRheRtbedl iayB fhel mull-layet hﬁ. & the presbiR ARetaEB brdudhad@MRRT ency

of the masttdne ldngetsn. b Frétched Gogprogyiend GlitMbyeh filin 8 JoRIASE addbraing M the Neliokilis
bl ocki ngnowesiethibdance and slip are al so deteriorated. The reason therefore’

has net bbémathodcpisisting of ittevetspe of, prédocimgancheiied! iainatsishsasbyathescedalniiicdektRting 0 be
due t o t hibatidhecsubistrafo antl dwetresin @oppsttio ats. joinldden amplisntstate in tHaalieOX Bear thet dXiE and
copol ymerbiglly sirstshing the séree. conposi tion is 15-70% by wei ght, preferably 5
16- 50% by2-leinethad congisting pf thé etppeof \extiuglod-Btnkting Wi hphit seall easintth e GAFpromshent i s
| ower t hafybgaieshess arek bigxjaliy stretching:thé sameovement in | owt enperature heat
sdatithg ph dpasthed copdistRg of the srpsat exirsioriaminating dlieckieat sepling Insioderthe Poliroiylene i ent .
On the ot¥ ?“aﬁ 6Pf PIRYPI% $ratcheddn theirashine diseetion gaiadally in aspled staterhy ta, orouneof
bl ocki ng ’P %°"es‘?f r“:?[edﬁ"*’r é’?eéaﬂ &Pﬂfﬁa'ﬁﬁﬂetgqiﬂgﬁheaﬁa@eﬂ'é elrangyere é‘tﬁcﬂﬂ‘id t he
anount Reat r |§ 5 ce e ent Qy-tempergiys '
[ err] agrﬁou o%& fsg rPéJgTon? gﬁé} an"p éoo lstjg(@ F %Hrgfs P%g%lﬂal
: nven ' @fe}aﬁl:ﬁ lgosf?as a eg ﬁe yan ?oc ng re? antfw?,I ?Ugg 6“\7é Iﬁlgrag'tnpracﬂcal
I ovv- t enpe .

Tﬂé H&tﬁ%e%ﬁatﬁﬁsa\ 'th'agollmlf?d)ga% %d%ﬁﬂ%v& iE)faLngxg %er% Jgt{aﬂed as fodmr{she

i nsufficient transparency 1's va se 0

bl oclgb N@ry kBRfiISdoABRG ptlymdrd P are deter| orated. The anount of the

sol vent -extracti on of t%e copol yner (B) used in the conposition is not
critical; oldiefin@uRen®in cdpblynér wisQstithatddl onft 0nteridChatthde. RS id Bilidhe-1"BRAtENt, the

pref er akkyit irsm 2/ marialiaghde Wis bdfed Byens! Sonvetionall thescarMeNEiIng (R iAasa Ny a
smal | er speoteiphdtonsher twite tissochebtbristi bissBiptionod 770 3 —'S Thed mblgerhert iwdd tarfisy out by
advant agiigog the ranglyticel dulve ohtainedhby the duiaditatial detendi- oglyleshiutsaér1 @bpdlyier by 13C-
conposi NMBn can be reduced as nmuch even if the proportion of the copol yner
(B) blended with copolyner (A) Is increased. The high crystalline

pol ypr off)y Ebrene(cantent deegpolymarhe conpositi on i ncl udes known propyl ene hono- 20
pakymers or propyl ene random copol yners contai ning an extrenely snmall

amourf? @Eﬁrﬁﬂﬁ' Iqﬂ'lfél"'él'@?o‘l’ sfimated, fem Fha\m a'at’a'ez)es Berwse&wawn@rw@ v
§7£ ona‘-m:e

-

wei ght §g‘ il P infryed ff % t“!lﬁx%l‘};ﬁ:g ’ﬁg}"ﬂ’?{ quby . Wge is
150 C = u I

t han Sg.l Véda% mmeﬁﬁ?ﬁv@:gﬁ ﬁbﬁ T?Pehff PPYEY'st ance and slip (r)f
the rul %Mgﬁmggxﬁﬁgl m i s poor. The present inventors have surprisingly found

t hat wh hly crystalline polypropylene (C) is added in a small 25
amount .t e RbfilideHhs MeSdurth M5 Cordhts Wit ddé'rﬁlrﬁzﬁ eatly inproved with al nost

no adverse effect on transpar- ency and heat sealing terrperature
(4) Vicat softening point (VSP)
50
The Vicat soffening point was measured in accordance with ASTM-D1525.

(5) Cold xylene-soluble content (CXS) (% by weight)
55 5 g of polymer was dissolved in 500 ml of xylene, and then was cooled gradually to the room

temperature. After allowing it stand in a bath at 20° C for four hours, it was filtered. The filtrate was
concentrated, dried up and weighed.



The conposition used in the present invention conprises 10-90% by wei ght of
t,he copolynmer (A), 10- 90% hy wei g % e]e ﬁgpol ynmer (B) and 0-15% by

wei ght of the highly ¢rystalline p g 8%) & (©, preferably 10-90% by
wei ght of the copolynmer (A), 10-90% by wei ght of the copol yner (B), and
1-15% by 3@) wWeingbliséiytgip hi ghly crystalline polypropyl ene (C), nore

pr ef erably 15-85% by wei ght of the copolyner (A), 10-85% by wei ght of t he
capol ynmer ( B)visaoutlie® wdr Hehyireamits B torRéntibraEmbthaith Yotr&ilnyes § 3t° ik Qiilesy s\éﬂlegspé/éviﬁﬁ' &
(-C) . Wien tdneortratiopof 0.4,012, @fs3toh@1 gapol ymer (A) bl ended is over said upper
limt, the proportion of the copolyner (B) bl ended becones necessarily
decreased & AHaeh and, as a result, the target |level of |low tenperature
heat sealing property of the nulti-layer filmcannot be attained. Wen the
proportion ofThe Adazg5vas indiskigdriey th¢ Ajfferbhce rhgier the hezemaludsibaforesantl @fidr Asnndaiirgi of |

t he propor the grespsheetietthe ogpolyperhavirgB) thioknesscke d0Ceual for heowsms0tc.of t he

sol vent -"8xtracti on becone necessarily increased as nuch. \Wen the

proporti on(gbf\m?%“é@b?ﬁ?ﬁiqﬂm( B) blended is over said upper limt, the

bl ocki ng resi tance and slip are deteriorated and the anmount of t he

sol vent - exé({é ?F‘B?Eef %‘;} 2?‘ @H“ &% irdipgted Pictha jagring ot mgterah pitegied with n-hexane at
pol yprop dnSRESd 7% he ot her hand, when the proportion of the
copol yne e.Qﬂ E‘e& \S | ower 40 than said | ower limt, the target |evel
of the Iow enp FRULY & heat sealing property of the rrulti-layer film cannot

be attai ned. TW ltnIiJ' oirt %Léu é'&%eﬂtﬂpsc‘é (l:nr ys A Irn %eﬁ aﬁl n
(O . exceegs, ggﬁﬁ SRREESs o 'S%t? L
At 1 235 DR Aoy fééﬁa%. V\tf:\t ' ,g;fgiy;g ﬁtﬁﬁ?% f&

stal | i ne pol WarPWAENRR tehellgepitid ndavo\suybﬁ ‘ﬁﬁ’ﬁ&fme hg& qfl:‘ak (Phaif

the i npr ovemp&iturb)oud biIsEikb Beh tufe§§lvﬁ§ @%ﬁel@ﬁ‘l nﬁlahﬂm'p%al@ Qdub ture
hence, it descripe®f erable to blend the same 1 n an anount |ower than

upper limt. The preferable range of the nelt index (g/10 m n) of the
conposi &6 o10)Hazd). 5- 10 g/ 10 min. A conposition having a nelt Index |ower
than said lower Iimt |Is unsuitable because of its poor processability,
whereas a coiffroiwke vermdasréd iy aodwict witna8PM-D1008. sai d upper linmt is also
unsui tabl e because of its | ow heat sealing 60 strength. It is preferable
for the ab@Udieresatingiemgeralyieposi tion to have a nmain peak appearing in the
range oP"from 127 to 140 C and a subpeak am{pearl ng in each of the ranges of

from 95 to Iwopore h? flgyH were7supsPqs eq' age gnd Presppreiopundt binmesns 2k brabsbaley
DSC (di f f e’feé‘q? |‘=‘5F P é%{ p&ra% H"F@tar °fTﬂ%6 H?%éfhh%c"&f G&%ﬁé&f&?&gﬁ%ﬁ ?5
C and ért
s 66 ESGB?,::O@;% T%‘g ™ ;&’@ e o R TGS PR oA o
little |rrprovemen "e 2 P% e $'p.. The above- menti oned

conpositi Oﬁz%’“‘? s;a)obt a| ned by a honopgeneous di spersion according to any
known et hoo? r exarrpl e, the nmeltextrusion blending or the Banbury

bl endi ng. Al $8 siip wasRbastied ﬂl&Eéékdaﬁ‘c@ vﬁh ASTIE-B1£§42(§ ediefitiof QtXta;schuS ‘%geff.cxent
Red t i - Sk o RS REIdnE at | on, i n which the polyneri zat| on conditions"

stepwi se changed. Additives such as antistatic agent, anti bl ocking agent,

sl i ppi ng ag®mioeckisg abi | i zer and nucl eus form ng agent can be added to the
conposition. A polypropylene multi-layer filmof the present invention can
be obt ai ned Byspécimennsatiaretyblodking dip tredting & at BETE fob B @@urk @fder 2 adakiion G1ON@s)i (500 g/12
conmposi #i oyn®). Ghawrike specibbert hassubjextodad a siiver wensjistestlid dawemine kg rgueYIbaa(ky) o dedN s @
subst r ate srednendingd § wesindicajediby emihofri®2 kRadll (kgTdet?)i s, the nulti-layer fil m of

t he present invention can be
(14) Scratch resistance

60 A heat sealing resin-laminated side of a multi-layer film was scraiched violently with nails. The degree
of scratch was indicated by three grades (0, A, X).
The present invention will be further illustrated below with reference to Examples and Comparative

Examples to be more clearly understood. However, the Examples and the Comparatlve Examples are not
by way of limitation but by way of illustration.
65

Example 1

(1) Synthesis of solid product



obt ai ned by passing a substrate filmand a sheet nade of a heat sealing
resin layer with an adhesi ve through between pressure rollers; by coating
the substrate filmwith a heat SERI258 7d@Biin in the formof a solution in a
sol vent such as toluene or a dispersion; by nmelt-extruding and coating a

heat seal | ng resin on 10 the substrate film or by extrudi ng a heat
seal i ng 111;‘ Pﬁpﬁ‘ﬁﬁ “ B‘? ‘1“Fi9ra ﬁlyerrqgg ﬁedé‘tPP‘t?% fuang! wait) oplaced yrith GiReR by
j Qi ni ng ﬂbt o 61ﬂ"' _ hl‘?ﬂd%a 516&’“&%@’"‘@5@ fotra- ¢ i s

Ipir‘“e/];ﬁi a%}isig:t? e tem ureér%%ﬁtwq ure in t ?&Qr %% j{ l.‘wzyﬁb%gaoprng f@?:e%
°rar

bol YoT gl @% e il i °r?’%"§ '#Wﬁikknom
ot hod: e \ ﬁﬁﬁf g G il
1ani nat gug b{-hé eﬁﬂya%% | goﬁ‘é folv@Edid Eth

resin COTTpOSlthﬂ ar e JOl ne In a er en State |n tr die or nea e EX|t

and bjeax)@yhthesBlof SoimtihaR pbhBer8dBoiid 2. A nethod consisting of the steps of
extrusion-lam nating the heat sealing resin to the pol ypropyl ene substrate
sheet and Aindsphétb irya SirePéquipbet30b Aa-fissR Was repldced with -argbn. "MREMNB6re GRRSIhEHéd B Of

t he stepd dobintepthrie, 930y bAtkRAlimANM Red Reaty sreslid Pebdidt Hrdparkd it Bifove (1) with

pol ypr opysneining Sttid Sérfiptatures lob e fspsnsioni st B0 'TL Nt Stthgi the tshspeitdivn,hbthBendi wasCt i on
uni axisalgradualin fedl Keepitgeits sttt predsyreof (IRGUEa)OM. 2rkglehieyrts thecsoépansiinfor 20neinges #tor e
pai rs ofs0n@toadarry ot kherpssliinery pblymerizition yedthent. Sdianshe conplationtof e Sre@merd, sdid vest | on.
The pol ypraoedl feame liqvigh The el avas fwakhed ttvess with 5 mh etin-heptane) dhenodiiey uader easiageabl y
excel | emessusnd0@aptarelminadly Relyrerisediolihvaspbigived rey gisuiof te said aredeskcel | ent
tyansparency, scratch resistance and hot tack, and a small 25 anount of

t ke s¥l \x@rﬁvmbe*%ﬂ're#'vsrtompgn@m ted for, for exanple; food cont act uses

E:thEer I’%E'P ref g’aS[ it al SO@ as an exce 'Iﬂgfgﬁwz/l"p
ocking r
product%vask %FD (ﬁl)°§0144m: % gﬁgp Fg‘ ?Eﬁé‘ | Fgg*r Ies
%a' %rseaévr?s £ n, bxt:tgru F nt ent
né

and O ‘Efat ﬁer%re% ;
COpOI de ’ EE&E\;B Tr i ut a?,gﬁ,'ﬂ

materral,q

bal ance o\ﬁﬁﬁ aqra. ok nt) ¥u ﬁaﬁf&@dﬁ% in vépie w:h'r ‘?heh@:srg"‘&e
Spect r ORROILBVERIoRS coMipbribni 418 36 W oAkheRiahs tvbrs c rtrrétdtd) ancﬁhe trorebiVeas
meas Ugpe i@t lat Y612, Rk, '9.5501 67 dlisdidhyiRother Whd addéd Métet h@reaﬂatra&m&@ t 3606 Yo? afRRI ned
by the que@inpdratirb Was BiRbaudio 78" OPBbR €5 Y befifiuin BRRAbIEREs Bitel tblelo M/Re (2)
Et hy| engesetuntvias cariist 60 BIOtsY CBSr aft Grour. ThelrbddMhsuid Wik dePitbted font QA YHEEOld NG
est i nmat adsHed déur tilnes Wit S inbbf ddbany; then Thel uinderibduckdpressond ftd BTNl a l3ptidt datlyst
convent icompdnemteasur enent using the infrared spectrophotonmeter with the
charasteristic absorption at 732 and 720 [err]. The measurenment was carried
out by u#iGopolyreayzatie(Capaltmer (Rl curve obtai ned by the quantitative data of
the radi ati on measurenent of [err]-I|abbel ed ethyl ene copol ynmer. 45 (3)
Melt i ndexCqpRlymeriepfion ﬁteﬂ'ft’PVIen%tel@ byfgBe- hwassaaried oyt yiliglng @ pthrgreauippRd: fuid s IWMZSS
. (4 Vi caf'P""é?of't @F?F’H v fs'twwﬁ? kg ?,‘aﬂa't@‘&? PfePFPFPY Bitene- ’V\ﬁi’§°'¥fﬁ9&§%r

i n actordPBE 1%9

h progy grop en %T '!F
ﬁ'sgcéérm ol E\;‘yo" ﬁi‘ gg@: o Fg% 5’5’ i Py rrr°§r§§r'?r ALY

E‘a

bat h at t, It wWas ere hefrltrate was
i
concerttratné o g ghed.
(c) triethylaluminum 22 g

(d) methyl methacrylate 15 ¢
Catalyst components (b) and (¢) diluted with heptane were used. Then hydrogen, propylene and butene
were fed so as to give a hydrogen concentration of 1.7% by volume and a butene-1 concentration of 29%
s§0 by volume. And the total pressured was raised up to (980 kPa) (10 kglcm2 G) Conitrolling the temperature
of the fluidized bed at 70°C, the polymerization was started. During the polymerization, hydrogen,
propylene and butene-1 were fed so as to maintain the constant cpncentratjons and partial pressures of
hydrogen and butene-1. When the amount of polymerized polymer resched to 75 kg, the polymer particles
in the reactor, except 60 kg thereof for the catalyst dispersion for the next_,pr)lymerizaﬂon. were transferred
56 into vessel. Then it was dried to obtain white powdery polymer. The same polymerization was repeated
three times, and the characteristics of the polymer obtained in the third polymerizatron [Copolymer (B)]
were evaluated. The resulis were that butene-1 content was 20.3 mole%, the CXS content was -23.9%,
Ahaze was 0.9%, the amount of solvent-exiraction was 7.3% and the intrinsic viscosity was 1.8 di/g.
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EP 0 252 718 81 (6) Intrinsic viscosity [err] \/sc'Osities wer e nmeasured
wi.ith a conventional nethod in tetraljn at 135 on d| | uted sanpl es having a
cSncentration of 0.4, 0.2, 0.133 or QZ@’HIB 15 (7) [err]Haze The [err] Haze
was indicated by the di fference between the haze val ues bef ore and after

t he_anneal i @gp,g{,ar;t,ggof%,qgogmgmeet of the copolyner having a thickness of 100
[err] for ours at 60 C. 10 (8) Anount of solvent-extraction The anount

\_fs]j)l vent - @xbRfyeP@ Was indi cated by the anmpbunt of naterial extracted
n- hexane at 50 C prescribed in FDA 177 1520. 15 (9) Melting point

(TTT) The grel t is@litdad NubleH® BWTBEE WsgRtbrddlyiratid) Madt] hideh e iimitBho SHaMIEH B8, Lid.) was used.
cal ori met er it héf dncithylehconBtont.Bn By KbightEViedd BiHefiAg foitit o1 191 ¢) din@k idbx $f@IB'J10 min
fol | owed byaridhecxsaohtomgf 3%l bgaigrali fi cation at the rate of 10 [err] the 20
measurement was carried out in the condition of increasing rate of 20

C/ mn. As t [@higaly erysdline helyprapylbnen(@) poi nt, not only the tenperature givi ng

t he hi ghest peak (main peak terrperature) but al so the tenperatures giving
definitely thSumioriorhohiep® HR2004 {arbgiderkd trasaparkamist bis unilome Chiweical Cheldd.) W6 useD)
Haze The halbadfraetingReinlat bl [: mweindes ALES 910 MINEBN @B couent of 28% biweight.

seal i ng t enpeBat fweveight ofighovs sPRAVAINS (AbF30tnky Weightef sopehene dip Ehand by
face and pr E%% P%abﬁﬂjﬂﬂ"yn‘ify%'aﬁ §°'¥PI'°PM'8%€t (G werp e??e'ﬂPf%'%QP‘é Pt wigly 8T i spptrucier.

t enper at e e' agldsd 4 'Id%l'g"; ‘”&)t?‘?) BT (afh-dibubduddpdroxviolens) @8 pii- o
speci men of ° %Pftfm"aﬁféa TSB'%‘T"I"H °f8W°a"t°ﬁF'§ agida &5 figping apent.
measur ed unﬂsﬁz |.on of peeling velocity of 200 nm'm n. and peeling
angle of [e { "tag recg\"ﬂre when the peeling resistance 35 reached 300

g/¢5 mm WS d%é %o@tﬁ)ntoﬁg é)%&sal |Jn & ‘% %Ae L@ﬁc o8 &%00
St o vas e ggﬁgga}o@ B m !~
7 e el
speci men suff ﬁ‘ﬁﬁ\da &Mrkeh 198 rktY s&Ja@%Heﬁ‘%httheaéaid@QuI@la{/é? lshedt hﬁ’éﬁuﬁjeb{&ﬂﬁra é%re{cﬂiﬁéj
Of (49 kPa) ur(daaﬂegﬁo%gé&ndm&%)m obldkeabibliPsteRA6d N Was subj ected to a shear -
tensil e est Sueiching Madiinee tHaAch bdgieséicHinganachik@mfd By 96 BeikilDa., sgeci nen and it
was i ndi cat edrehiperatiiet: of (858 d&Pa) (kg/ 12 cnR). (14) Scratch resistance 60
A heat seal | nRyetiegtibg kimban nedmid side of a nulti-layer filmwas scratched
violently wi t$wetrhing stio The dliyyeedor b nechimetdiractioms | ndi cated by three grades
(0, A X). The present i nvditimesfprielthnsvess direttiorr i || ustrated bel ow with

ref erenceéot o $uetehind elpcitind Gondnék at i ve Exanpl es to be nore clearly

under st ood. H3heRreperties RithErtoupotiained myltiayer otehest fim ihevingmdhinimeescof 3% wmram shown
in Table 1. This multi-layer stretched film had not only a remarkably iow heat sealing temperature but also

an excellent transparency, slip, blocking resistance and scratch resistance.

a5 Examples 2, 3 and 4

Using the copolymer (A), copolymer (B) and highly crystalline polypropylene (C) as same as in
Example 1, multi-layer stretched films were obtained under the same conditlons as in Example 1 except
_ that the proportions in the compositions were alterad. The proportions are shown in Table 1.

o 40 These multi-layer stretched films had excellent porperties as in Example 1.

Example 5-
(1) Polymerization of copolymer (B)

Using the same catalyst system as In Example 1, a copolymer was obtained under the same
polymerization conditions as in Example 1 except that the charged amounts of butene-1 and so on were
altered. The obtained copolymer (B) had the butene-1 content of 15.8 mole%, the CXS content of 19.5% by
weight, Ahaze of 0.4%, the amount of solvent-extraction of 6.2% and the intrinsic viscosity of 1.8 di/g.

80
{2 Préparatlon of composition and production of multi-layer film

(D Copolymer (A)

65 Sumitomo Noblen® FL6711N (a registered trade mark, mfd, by Sumitomo Cpemical Co., L1d.) was
used. It has an ethylene content of 8.2% by weight, a Vicat softening point of 108 C, a melt index of 5.5
¢/10 min and a CX$ content of 9.5%.



by wety of limtation but by way of illustration. 55 Exanple 1 (1) Synthesis
of “solid product 7 EP 0 252 718 Bl Atnosphere in a 500 nl-flask equi pped
wFth a stirrer and a dropping funerb2e2g18Bpl aced with argon. Then there :
were charged 83 m of n-heptane, 16.1 ml of titaniumtetrachl oride and 51.0
m of titaniumtetra- n-butoxyde. Wth stirring, the tenperature of the
muxture i@ Highlx crypialine nRlyerordese @t 20 C. A sol ution consisting of 162.1 m of
ptane and 37.8 m of diethylal um num chl oride was gradually fed by the
dr gﬁpl ng fur‘?ﬁé?“’es“‘ghfycﬁfys?"‘%%@’%?‘ﬁt"a|"h'?’ﬁ P'?Flé’a 'é?ﬁfyer ature of t he i xtu re

in the flagk™d “' g { ayrgely was
rai sed® u y 'g ?J{%E%rgigf'% CPRo g‘R" %btaé’ie s @da“fjdp%am ﬂ'°f
Then thea'i’cl‘%g'ﬁh 'i’lptv " erature to separate solid
fromliquid. e{/\%r Mgt ne <67 °'dpf°83 1955 e‘ggm Th 200 m of n-heptane,
It was dr%(%q) der reduced pressure to obt a| n 64.7 g of red brown solid
producf, QLZJ‘? Synthesis of prelimnarily polynerized solid Atnosphere in

a sti rrer Qi RIREAp m), the lsuémas(a J 4R ty sty ,swamp{{ Q%Qc;ets%arﬁe Weh e
char ged %ﬁalmréb Bmult aﬁ\ tafbd fiide @ydnfslcum.ﬂamsam (af eaceﬁitha‘iol id
product  RieQiip6r@ch dfme%b,ay&:ﬂérl&as\utarsu TRd Srbsbitidh REndwaan TaPET at ur e ®of

suspensi on Tis rafili-layer stlchdtl fich hid éxdglotPROpEIcER REE@Rple €1 Nyl ene was 15
graduakl y fed keeping its partial pressure of (19.6 kPa) (0.2 [err] to the
suspensi @ranippg 7 20 m nutes at 50 Cto carry out the prelimnary

pol ymeri zation treatnent. After the conpletion of the treatnent, solid was
separ at edt)Polgmerizatign othopdimesr $8)l i d was washed twice with 50 ml of n-heptane,
then dried under reduced pressure. 0.09 g of prelimnarily polymerized
solid #as dibing thegatgest systemmassanhes SoFragpler b dueopolyme Was)obBiped Medsr $heofameol i d
cat al yst Pelyneriaaion consiiggssgmeame gspin 155@“?1? 1 fexeepk thafathe chasgedcaspunij of hutapeyb were
Then, =~ 12 2lerefl 35 thep the ﬁ@?WrﬂaﬁM YA altered @d?qsd"’ﬂr(éﬁgb@del fﬁhea%’e%“ 2)
and 42. 3 }j9bRined,haqd é?l 'EI‘?? °'P%t*5°§ﬁ§°?’]t°<§‘tskf35d re
t her eof V& ke ginougt of "‘@t'e’ﬁé‘izl[’“ of 13- af’i‘Ft’Bﬁ rysic MsosRAT 2861 was added

theretB. After the, m 30 Cfor an hour, the
terrperatd Pr?"ﬁ'@'l“’&??%g#["gf'\é? 5‘%?8F'?§ﬁéyer$ 15.7 m of tltani um
tetrachl %l EW dded, and the reaction was carr.i-ed out at [err] for an
hour. The reSu &‘8 sol i d was separated fromliquid. The solid was washed
four times MelshmepdilméHas R EXGREIE M Gas dsBgn dried under reduced pressure to

obtain a solid conponent. Further, atnosphere in 100 m -flask was repl aced
Wi th ar gqg),HighiGnlsftib diyBroByiék (fhe above solid conponent and 38 m  of

n- hept ane were charged thereto, and the tenperature thereof was 30 kept at
30 C. Next , Th3.smdmhighdf cribialiing Patypydpyleiid Biin BRmpRAdaasiudsBer et 0. After the

treat n@nt aA multifaypr stetchealfilnh @vas obtdidde uhdemiersains Cenditios as atrseds i [Exéniple/ b except Then
11.5 m  offat 81% &niwelghttot Bbave kbpolymee (A)a§%aydwstbht bfenopdiymen (B) oblaieed ie d1) tand Atk VbsS
carried owwightzdf alidye @ighip rcrvataliiecnefyprofyiene (@swere compogdbd. Thivaitizipqy siretthed filhy lvxh
liqui d. TFresllenbproppriiee s indesarents f.our tinmes with 50 ml of n-heptane, then dried
under reduced pressure to obtain a solid catalyst conmponent 35 (4)

Copol y‘f?erﬁ"i’aﬂ'?gn [ Copol yner (B)] Copol ynerization of propylene and butane-1
was carried out utilizing a stirrer-equipped fluid bed reactor having an

i nt er nal Vdﬂ°|!{ﬁ'é"26’f°“ff'f°89'g']‘°’é@ foI lows. 60 kg of particles of

propyl ene- bH negr}ﬁe g‘amceoeD glygt system as in Example 1 except that tethylaluminum was not contained and

45 that the amount used of methyl methacrylate was decreased to 8'g, a copolymer was obtzined under the
same polymerization conditions as in Example 1 except that the charged amount of butene~-1 was altered
and that ethylene was newly infroduced into the reaction. The obtained copolymer (B) had the butene-1
content of 16.1 mole%, the sthylene content of 2.0 mole%, the CXS content of 24.5%, the Ahaze of 1.3%,
the amount of solvent-exiraction of 12.56% and the intrinsic viscosity of 2.0 di/g:

50
(2) Preparation of composition and production of muiti-layer film

@ Copolymer (A)
65 The same copolymer as in Example 1 was used.

@ Highly crystalline polypropylene (C)

L

10



40 .di*spersing catalyst was fed into the reactor, then the atnosphere
thereof was replaced with nitrogen and then vmth propyl ene. The pressure
was: rai sed by injecting propyl ene ufPi®282#388dpa) (5 [err] Q. To the
bottom of the reactor, recycling gas was fed at a flowrate of 80 [er]r to

intain th r
o S e I rr“rg%g"tts;tg ok %ﬁfﬂ%&t&% it :;“ﬂfeti

thyl al U”ﬁdw rﬁl h%f' lr Iypropylene
acryl at .s%m i -‘ﬁac( eu@rﬁ rop s?)rniﬁ r %’
used Then ydr ogen pr opy ene and butene were SO as ?o gi ve a hydr ogen

concentrati gamplol. 7% by volune and a butene-1 concentratr on of 29% 50 by
volune. And the total pressured was raised up to (980 kPa) (10 [err] G.
Control l'ing tlveng mepegolindl @) &rid coplyniel (B) dé gb d3a Eximpib0l, @multildrer stretched film was
pol ymer i zat sbfehedandes trer damd .codditiohsNgs Th BRarsd Y RRdepTZ ML tHe propuybi Qf &8, compasiiph @Be
and butene-dtewere fed so as to maintain the constant concentrations and
partial pressdhiesonyositionchad gdew amailintaeftselnmt-dxiradiire andt thee maltidayert stretthed diiny pamgrigieat
pol ynmer r ealblaedmpasitigr hddgan expaliern dransparencpdew-lepiperstuierheetirgaling auperty, and ecrejoh réB-
kg thereof ®ee.the catal yst dispersion for the next polynerization, were
transferred 55 into vessel. Then it was dried to obtain white povvdery

pol yner . "ThE@8alkd0 pol yrrerr zation was repeated three times, and the
characteristics of the mer obtained in the third pol ynerization

[ Copol ymer QB‘?‘}V"\‘BQ‘?"@°W&?‘19§F‘8‘6()The results were that butene 1 content was
20. 3 nol e% t@e C)%S conteag% s 23 Q%géahaewas 0.

SEPL\:eStSZSO);t r"f‘ ﬁdi ons 4%}6

Sum tond No i}ﬁfﬁ ki n% --H@r{m 9 3%
Cnem cal CO\rvei % ha% 0l4$oe éu ol@é?’rt— 9@5‘3@9} ﬁ&ém Qrtd tﬂo ﬁ%@é’ vr%éi F&? )
a Vicat softgg,y ng poi nt of C, | t |ndex of 8.8 g m n and

content gf 4.3 % by wei ght . [err] hr ghly crystal li ne pol ypropyl ene (C) 10
Sum t oo Nogj ﬂal;aeerua] of ldSEYRifon ahd pREIcESE! Aklitlayerdim mar k, nfd. by Sumitono
Chem cal Co., d.) was used. It had a nelting point of 161 C a nelt Index .
of 1.8 g/ 1@)(mpolymacwa CXS content -of 2.8% by wei.ght. 65% by wei ght of
above copol ynmer (A), 30% by wei ght of copolynmer (B) obtained in (4) and 5%
by wei ghto of atwosameleogplyimer asrity Exampleitives pgdy pr opyl ene (C) were nel t bl ended
uniformy with a 65 mierr] extruder. 15 Thereto were added 0.2 PHR (parts
per hundred@)ﬂlghlesfvﬁa“lﬂepdmtﬁ)v’@@ @ di -t - butyl -4- hydr oxyt ol uene) as anti -

oxi dant, 0.2 PHR of sr I i ca as anti-bl ocking ent and 0.2 PHR of stearic
aci d ami de as 789 358 ﬁ F"ep(’ r"ﬂ!&ﬁ?ﬁt‘i’f&‘f‘p%n’d”? Pk chi n T

conposi tr"‘bni?yolﬁt "é!qro filR e @r’ ﬂgg e t 65%
h t h Vi o
Cg\r/rlpggl tal on eﬁg-f g@fa 8." I'Pﬁ E‘“ HF° (5%3"?'&(? oHnd8 fs M r@rlagfeﬁglm ha exceqwent

mul t.i - | ayer err]) Then, a specr men 90 nmm square taken from
t he_-sali d grugdd aaﬁ%eéaﬁﬂg?t was subj ect ed to a stretching under the
following conditions to obtain a biaxial-stretched film

Using the same copolymer {A), copolymer (B) and highly crystailine polypropylene (C) as in Example 1,
a multi-layer strefch film was obtained under the same conditions as in Example 1 except that the
proportion of the composition was altered. The proportion is shown in Table 1. This muiti-fayer film was not

45 only unsatisfactory in low-tsmperature heat sealing property but also unsuitable in transparency.

,am ratre'x ra'affé?e"' "téix):te by g'g oy v

1 mole%

%
gn

Comparative Example 2
(1) Preparation of composition and production of mulii-layer film
60
@ Copolymer (A)
Sumitomo Noblen® RW140 (a registered trade mark, mfd. by Sumitomo Chemrca! Co., Lid.) was used.
it had the ethylene content of 3.7% by weight, the Vicat softening pomt of 125°C, the melt index of 8.3 g/
s6 10 min and the CXS content of 3.8%.

@ Gopolymer (B) and highly crystalline polypropylene (C)

1"



26 . " Stretching nmachi ne: bench bi axi al stret-chi'ng machi ne nfd. by Toyo

Seiki Co., Ltd. Tenperature: 150 C Preheating tine: 3 mn
Stretching ratio: 5 tines for thePow@shvreBtlirection 5 tines for the
transverse direction 30 - Stretching velocity: 5 mmn. The properties

of the above-obtained nulti-|ayer stretched film havi ng a thickness of 24
[erf] are sneﬁwhtchawatﬁsemzasm anply t perepeder stretched filmhad not only a

r emar kabl Ar'BW"Héeéts" @EF'l %t"tﬂeéthﬁtﬁ?maa?%gﬂ%‘ﬁ a3l EXAMRIS; { e’EcP%Pﬁ Zﬁ’ency,
sliy, bl Ve 39?8' tfg‘?1 éF % Fepalymey B>E39 Mégve@m 3‘?‘{

Usi ng h&9 f\?‘ (P, °Pv ;(; rgﬁ%ﬁ‘t"g" Ly trée gg ene
(Q) as S%ﬁ%‘ttsclel ¥ ‘f’g"'f raee 1&ltr.: S orog% d

under th : a ft' u"rﬁge RO SAHSPL oY Ry, QAU ﬁ‘atco‘fqrt'g'er wbr'?lgnr?'gfn

t he corrp03| ns vvere a ered. The pr oportlons are shown in TabI e 1. 40
These rrugD X6 gt ched filnms had excellent porperties as in Exanple 1.
Exanpl g lﬁ%’ Pol ynmerization of copolyner (B) 45 Using the sane catal yst

Syst em agy)lpppfriii el @mpositdn GRPARSAERA omau @Ry akned under the same
pol ymeri zation conditions as in Exanple 1 except that the charged amounts

of but engpdlopshneb@)ON were altered. The obtai ned copol ymer (B) had the

butene-1 content of 15.8 nole% the CXS content of 19.5% by wei.ght,

[err] haze dunitord®blotidne® RWI20 (d regiftersd tratiemharic Xiid. B¢ SirpidmafChemidaICan tid) Was used.

i Nt rinsi a had the ethiléng cohterit of32.3% by wéight, (i) Vidat egttenirat polnofah7 ‘@) thp awit inderof an /10

product i onin. efid theiCXS ednigytent 32%|l m [ err] Copol ynmer (A) 55 Sum t ono

NobI en[err] FL6711N (a registered trade mark, nfd. by Sum tono Chem cal
Ltd@qmyﬂtﬁséﬂl It has an ethyl ene content of 6.2% by weight, a Vicat

so\iverﬁ"ng poi nt of 109 a melt index of 5.5 g/10 m n and a CXS content of

9. 5% EPFerY {egrogiste %Fﬂe Mg i, by (Mjtey a’PfquFPém?blﬂ 3%?9

hi ghl y c ?'&I"PHW@G’%G‘P% Ih @e utenesl gopto QXS 9fj 62?"’&9‘&

stretche ‘H‘é’fg e ?J‘Pfﬁf’?th?t trt

: t t

%Fﬁf’ g;gsu afg% 8§¥tw b f"%ﬁ%ﬁib méts% % cg;egroggtgn.ne
ggcgﬂgﬁt proper ‘tsé’s aasrga %ﬁﬁé% lgta 'lyll&bw "{5 3'[3 5Erﬂpe ‘opol yngr (A,

the copol LrathBEx he hi ghly crystal line pol ypropyl ene (C© as sane as
[ CY:HFE raté{ rrua?dm‘{ayer stretched fil mwas obtained under the same

cond| t 1 0Nf Prsparation BKEMpbSion ﬁ&@d@.&.oma%um Ia@ermrnpport ion of the conposition
was altered. The proportion is shown in Table 1. This nulti-|I ayer stretched

film had @copbrsn s RideRBbhass)as i n Exanple 1.

36 Those which are the samie as in Example 1 were used. :

' A muliti-layer streiched film was obtained under the same conditions as in Example 1 axcept that 95%
by weight of above copolymer (A) and 5% by weight of above copolymer (B) were compounded. This multi-
layer stretched film was unsuitable because of its poor low-temperature heat sealing property.

~ 40 Comparative Example 5 '

(1) Preparation of composition and production of multi-layer film
@ Copolymer (A)

The same copolymer (A) as in Example 1 was used.
@ Copolymer (B)

50 A propylene-butene-1 copolymer obtained by the slurry polymerization using n-heptane as a soivent
followed by reducing n-heptane soluble parts was used. It had the butens-1 content of 15.1 mole%, the
CXS content of 10.1% by weight, the Ahaze of 0.5%, the amount of sotvent-extractton of 3.0% by weight
and the intrinsic viscosity of 1.9 di/g.

A muiti-layer film was obtained under the same conditions as in Example 1 except that 70% by weight

55 of above copolymer (A) and 30% by weight of above copolymer (B) were compounded. Thxs multc-!ayer film
was unsuitable because of its poor low-temperature heat sealing property.

Comparative Example 6

12



15 Exanple 7 (1) Polynerization of copol ymer (B) 20 Usi ng the catal yst
systemas sane as in Exanple 1, a co )émer was obtai ned under the sane

pol yneri zati on conditions as ‘same as 7R E%Tﬁ)% 1 except that the charged
anmount of butene-1 were altered and that the presSure at the polynerization

was altered t QG dhd)eopolymsPie 32 uldh: EJ&% RAPINE Péﬂ%éhé&q ag

but ene- 1 Coﬂhﬁﬁ%gggmgéonﬁzgﬁya@% E)Eﬁu X p QP (8 1:haa;s %%otﬂﬁ'og ventIeEﬂ%ctlon
[ery]haze Ofnailit Bidhotinddet BEBHHRL of azpseg m,ghxt ractl on of 5% and

intrinsic viscosity of 2.0 d/g. (2) Preparation of composition and

producti os @ompathiivé Examipr7 fil m[err] Copol yner (A) so The sane copol yner
as in Exanple 1-was used. [err] H ghly crystalline polypropylene (C The
same hi ghly criysbigahd same coplyypr (Ypyps esed im Examplebixalone] & miiltivayer strsielthd filh was oblained
mul ti -1 ayer usder techamel conditionsvassn Skamplerie dhis matirlaybhim Sadren eximrachely ipoordovalsmperatare
as i n Exanplheat $ealingomgperty.hat 81% by wei ght of above copol yner (A), 15% by
wei ght of7copol yner (B) obtained in (1) and 4% by wei ght of above highly
crystal | i ne oorygivopxampled (C) were conpounded. This nultilayer stretched
fil mhad excellent properties as in Exanple 1. 40 Exanple 8 (1)

Pol yner i zat (3 Ropnerzaion iaoedvmasf®) Usi ng the sanme catal yst systemas in
Exanple 1 exceLpt that tr| et h I aI um num was hot contai ned and 45 that t he

armount us@d of sigt 1 ‘tﬁ/a'g %@E’P‘@a é“d 'y'Ser Wasa° e
obt ai ned un %(j’m?rﬁ 10 %ﬂ, i ha j b ° e 8‘% te"ed
i Etaf’ Oé{]geghézr?eg: ﬁ;{? é«y fhe k{ econ %oé P?'g?:& 8%4 % gof \Jy
content of .%0 ?f ﬁ e etoplyl ene coné}'e thﬂ‘eJt XS content

of "24. 5% "thgp egg,gt]opa,z&mggs,ﬂqm§,@20,5Ja§1oigptmhay r§o| vent extractl on of . 12.5%

and the Intrinsic viscosity of Preparati on of conposition
and producti ofcgfoiel fah - | ayer film [err] Copol ymer (A) 65 The sane
copol ynmer as ihs Jad ogm&wemgds“{aenge}g H ghly crystalline polypropylene
(C) 10 25EP P Highig crfd@irBlolfirepymase) hi ghly crystal line pol ypropyl ene as in
Exanpl e 1 wasTiessatie highltiystallink pytgoropylenieedsdin Exhmblel 1 rad@sedobt ai ned under t he
sanme condi ti onsmali-layer sktstehvg|fien dascobtaied utdeathe 8&1é davidituns gétn Bxbmpléd O wreept that 15%
copol yrmer ( Ay welgbioéf lshovasogiiimeo {A).CT5H0 by weight (0Byopolytner (Bl dbtaimed(abpvedcin di) 50 119% by
wei ght of alweigs ohalwhe highty grstaliing palyppapl iyner (Chwere easpOdidedi@ hetranspppocinef dils mUTtriager
nul ti -1 ayler steithad filay becre Wosatin fie ygesegd elstiress MOWOEt.aiWP%'"f@f'OTSin Hoveigippasatgre heat
Usi ng t he c&pringprenerty. Alip sod hlopldngdesistaeee- (B) as sane as in Exanple 1, a

mul ti-layer stretched fil mwas

50

&6
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obtai ned under the sane conditions as in Exanple 1 except that the
proportion of the conposition was 10 altered. This conposition had a | ow
ampunt of sol vent-extracti on andepbesawiia B1|l ayer stretched fil m conpri sing,
this conposition had an excellent transparency, |owtenperature heat

geal ing property and scratch resis- tance. 15 Exanple 10 (1) Pol ynerization
of copol yner (E1) Usi.ng ,the sgne cat al yst sysfem as in ﬁxaqpllg 1, a

copol yner was orbt arfed-fargeTr [ty Same R0 pot T iLoTLié.Jl comatft i ons as t hose |
ce tdn I-b:-pEntene wap neviry a% ed jand the .
char ged nononer DEOFOﬁtiLGﬂSQ clrang cl».\oiﬁhar-ca_ngentg fono[jerr]-olefin in ~
O | )
3
_ p

i nnExanpl e 1 exicept [thdt 4-

t he cdpol yner wasn‘l‘:.'i nol e"%(c ntent |of bt bnet 17 U4 | e% eOntent of
4-net hyl - 1-penteng, (3.4 mal e%), jthe CXS was P6. 8% by gh t hék Ahaze of
0.4% the amounf Bf |sollvent - gxtriaction| of 8. 5% by weli théSintrinsic
viscosity of 1.B d/d. 35 (|2) |Preparatipn of ¢gonpositjien an [ oduction of
mul tilayer film/[grr]] Gopd yne® (A< 30, - The sane dof
1 was "bs_ed. [erf]3H|gRlyecrost@l)ime ppEREPH eng (I
crystalline pol yl € s i n Exanpl e~ was used. {38
stretched film [ undef the pane conditi onsgal

nd

r ps i n Exanpl e
& @apre highly

Ul ti-1ayer
kanpl e 1

except that 65% f fhbove copblymerl (Al 30004 ht  of
copol yger (B) o ejln 1)man;| 5% by wei ght| gf ovel hi ghly
crystalline pol e @) vier e (-:orrooung_‘ed.'; hi_s nél( | ayer film had
excel I ent prope Bxpifpl e 1. 4l par at kvel & € L Using the
sane copol yner her| (B) and 1|'"d'|’|rﬂ/ crystal]ene pplypropyl ene (C)
as in Exanple 1 pyel stretchifilm yas|obtajeed updef the sane
condi téons as |1 extept—thatthe—ptopor-t+of—of—tfre—gonposi ti on
_ was—al tered. The pY N i Bshowa i h Tabl ¢ 4| Thi g&np -l qyer fil mwas
not 45 only unsat [Ssfiagt | koW t&nperat i ¢ heat, seal Ry pperty but
al so unsuitabl efi engy. | Conpat a Ve | Exanfl e} & { 1%} Pr ¢par ati on of
conposi tion and of{mufti-layer fillm @0 [e[F] | Copol ymer (A)
Sumi t oo Nobl e (ajregistered trade nark, | R ¢d. by $unmitono
Chem cal Co., 4o as ed. [Tt had the et hylene cohLeht, T 3. 7% by
wei ght, the Vi at q,softe"ling p)'r.ni of 125 C, tilee el t| Pndexyof [8.3 g/ 55 10
min and the CO& ce‘ft et | of | 3y 8% | [ enr] | Gogas yrerp (SB) ) ghliy crystalline
pol ypr opyl ene (9 Erl & ps2 71f BL These i cH are|the Samelas in Exanple
1 were™used. A rrulﬁi -l ayer{stiet¢hed fijl mwag oldt ai ngd undeér fhe same
. conditions as in_Bxafpl g 1lex¢ept that 175% by wdi ght &t copol yner
(A), 20% by weight of above¢ cepollyner (B) and 5% by \yei q;ht of |above
. ! 5%
g -~ g
Q Q. N-| ©
~1 > o ~ o 4
. gl & @ o
O 20|38 NEFRERE- N
40 _ ] -~ WO o)) G "“"‘3 N o ]
S1812181°%°88le Slelon{ZElela
~jfPO0o~| R bt B (70~ T B W B Q
[ 3 =T -t ] n | M o
-~ ] 3N 4 o|lwu]lajO]lm
TR IR
g2|s% = - - al| w
45
|
] § Ut o | W
- 2°93 g%k n
Q.5 o0 o O g Lo doE
99¢% RS 8.3 fels
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hi ghly crystalline pol ypropyl ene (C) were conpounded. It was evident that
this multi-layer stretched filmb5 héqpﬁ &?ﬁ[@ inferior in |owtenperature
heat sealing property conpared wt 3 xampl e 2. Fromthis fact, it
is clear that a very unique effect is caused only by conpoundi ng copol yner
(‘A) within the range defined In the present invention. Conparative Exanple
.10 (1) Preparation of conposition and production of nmulti-layer film
[err] Copol yrmer (A5 D EnoTRWEZ0 —negrsierqd tyadg nark,
nfe./ by Sumtono CHieli cq .) |was usled. It{had the evbhyl ehe ¢ontent
of 2.3% py weight, [tH& '+g point of 13& ¢ the gl T ndex of
9.1 g/10 min. and tihE £XS, 3. 2% | erak Copol yyeq LB) o206
Tafnmer[err] (a regi s&}e nfd. by 343 $ui peﬂ:rdq:hemeal
r

i ndustries Ltd.) q B 11 random cop¢l yner, wag jused. |t had

t he butene-1 contento he CX conte of 62% tlhe Bhaze of
2.5% thg anmount off-set rr—of—699%by—petrgtt—and—t{e—TTt i nsi c
viscosity of 1.8 dl lg. A stretched filfm was. olyt ai|ned| undler the
sanme conditions as |gor-E>< t that| 40% 2% by wei g of, pboye
copolynmer (A) and 6!0“ d!)y@ 1 Qlove: copgl yEt LB eresclogppuynded.
This filmwas unsui tatﬂ.e \as 1 nfeHom iin gcrat difsriesist ance and
the amourt of sol veng: B he conpositign vias ve Iaﬁge tthough
it is satisfactory |i 8 &d heat kealing prlopertly. [Comparative
ep

Exanple 4 30 (1) Pr
film[err] Copoly
as in Exanple 1 werje wsqd.
t he same®tonditiaons| a% i
copol yner (A) and®5% [8y ve Toppl yner |(B)| werd
rrul ti- layer st regche%‘eff it abt e pECATEq Bf| iRs N
| owt enper at ur e 3 . 40 Cpmpdrtatji vel ExanpPe; 54 1)
Preparati,on of co¥ppsitilon pnd|prgdudti on of multif-layer fiiem
[err]Copo ymer (Ay 46 The shnefcopol ynmer (A) as in Exanple 1 jvas]lusgd.
[err] Copolymer (B)} 5& A propyliend- but eng- 1 cogol yjmrer db¥aj ned by t he
slurry polymerizaglipngusii ngj n- heptand as,a pol vent| Lof | owgdby g-@dudi ng
3 ugbene U cantiet | f1 1811

sitionf and prioddcti on
r (B) B6 hode whi
lyer stfetched fill mwe
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ti4l ayer
Aarelt hg sane
bt af neq under
af { abqve
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sol vent - extracti on pf 43.10% py qEei dht land the | ntrijnsik vi scgs 1.9
d/g. A muli-layer f|IF was pbt 4i ndd under t Re sang.cohdi tijns Exanpl e
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EP0252718B1 Using the sane copol yner (B) as used in Exanple 5 al one, a
multi-layer stretched fil mwas obtained under the sane conditions as in
Exanple 1. This copol ymer (B) heelo2g2i7a8 B¢ anount of sol vent-extraction
that it did not neet the object-of the present Invention. 5 Conparative
Exanple 7 Using the sane copol yner (A) as used In Exanple 1 alone, a

mul ti-layer stretched fil mwas obtained under the sanme conditions as in

Exanple 1. Ths nuftr-fraypr fiTn had an extrener y| poor | T oW tepipenat ure heat
seal ing propefty. ’LO Jonppr at]i ve| Exanplie 8 (1)] Po] yner| zat|i on| of |copol yner
(B) 15 Us| g t he qame|.catjal yst stlem as ijn _Exanpl e 1) a copgl yner was
obt & ned undef &fie]sane ppl et zat fon Jcondi ti o'ﬂs as thosqd &p\Exdnple 1
except that t1e“cﬂh§1r.‘.@edﬁhn%rt of bUt eneIIFES ¥ t efed| &d Lihty ¢t hyl ene
was newl y int %=d I[Intojthg repction.| Tird Bt al hed! coppoliyner (B) had the
but ene-1 cont :E§/ f 8.J1 nple|% the ethylene dontent of ~6.{1 nple|% the CXS
contgnt of 22 the [ert] hdze pf 8.3% the dnoupt of {soljveni-eXdtraction
of 8.5% by we{ght and rhe[tnyrimgi ¢ visgosity {of L. 7 a{7g.7 201 (2} -
Preparation of gonposifti oh arjd pyoductipn of ltilayef fi)l m[L Odpol ymer
(A) The same ¢apel yner} as}in{Exapple 5 jvas used. P5 zqﬂi.g,h\y ¢rystalline
pol ypropyl ene (‘,gt)m The samF hilgBl y criystpl | ine jpof ypropyl ene™sF i Exanple 1
was sised. A mJI;gHI ager <s{ ret cwef fiH m hascobtfaen ed-undler |tRe sare
conditions as anApl e 1 eqcepti that lS%ﬁby i ght= of adov¥] copol yrer
(A), 75% by WKEI r;& of opdl yner [B) obtpined gbove in T} land{ 109 by wei ght
of above high &ystal lipe dol ypropyl epe (C) peré compounded| THe .
transparency; ¢f,THifS T -Tdyer| 30 StrELCNed 11 DECANE r$e 1in the —/
pas$dge of t1 e Mireojer} It] wag inferfor in Iowterrpeeratu:_'g_ hedt sealing
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Claims

55 :
1. A multi-layer polypropylene film which comprises a crystalline polypropylens substrate layer having
laminated to at least one side thereof a sheet of a resin composition compnsmg
(A) 10-90% by weight of a propylene random copolymer which:
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EP O 252 718 Bl [err] EP O 252 718 Bl [err] Clains 55 1. A nulti-I|ayer
pol ypropyl ene fil mwhich conprises a crystalline polypropyl ene substrate
'ayer having lamnated to at' | eaEP 0262 74884 t hereof a sheet of a resin
conposi tion conprising: (A 10-90% by wei ght of a propyl ene random

copol ynmer which: 16 EP O 252 718 Bl [err] Clains 55 1. A nmulti-I|ayer
pol ypropyl ene fil mwhich conprises a crystalline pol ypropyl ene substrate

| ayer having | natied 10 4t leasf one sjde thereof ‘a sheet] of[a desin
cohlgosition co rg sing: | (A} 10r 9096 by we| ght of| a propylen N .
copolynmer which > |EP @ 232 71%3.n 1 (i) pas a cppphomner jconten 4-15% by -~
wei ght® (ii) has dfPclt s$of teni hd. point o éerr] or'lless| ando(ii)| has a
col d xyl ene-sol utfl & pt4i@r Eoptent ot 1p Bavebht Dr {1Ls]s: (B .
10-90% by wei ght ®& g copollynef off propy| ehe’ &nd al [&rq]Qd & avi ng
four or nore cartmﬁ At o[!ns dr aj copol yner | of propyl ¢ne, .gmi[jerr efin
having four or @& tarhon |atops dnd et h{ yl ene| whilch: (i) lhas ont ent of
t he [e?r]-ol ef i ptaviTgto 0 re car pon atops ¢ 8-3o nple i"i ) has
an et hyl ene confgnt pf § | eo|% qr lessy 10 | .| (iiji) pas ol d
xyl ene-sol ubl e pdy i pn dqontjent |of 115-70% by wei ght,| and |(dv ' Ahaze of
5% or |less; and (ar-'p)‘u D- 19% by weight off alhi ghl yj€rystal lji de opyl ene
havi ngga mel ting spai hto afolbe0| G qr rare} 25 A MR tfi -Hayel; |1 cl ai med
in claiml, cha %D& izdd ih tlﬁ]at t he amjuni~ of 'sol_veﬁt-__ezst‘ es in 16
copol yner (B) i$ B@4 by wei ght {or |l ess.
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Claims

56 _ __ N | .
1. A multi-layer polypropylene film which comprises a crystalline polyp_ropyl?ne substrate layer having
laminated fo at least one side thereof a sheet of a resin composition comprising:

(A) 10-90% by weight of a propylene random copolymer which: //
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3 Amulti-layer filmas claimed in claiml or claim2, characterized in

that the resin conposition corrprl ses 10-90% by wei ght of copolynmer (A,

10~ 90% by wei ght of copol yrrer (B) arkP @282318R1 wei ght of highly crystalline
pql ypropylene (C). 20 4. Anulti-layer filmas clainmed In any one of clains

1-3 characteri sedohgsmm &Qeecwgnigfrk_&[,}r § measured by differenti al
scanni ng cal ori mef ag g @% earlng I'n the range of from 127
to 147[err] and g4 su peatk app grl ng |n ea of the ranges of from95[err]

o T27[err] and fagmsla%dqywesm%«ssfugn coftbht 3¢ 150 gmeeih gr filmas clained
' n any ong of thg flaqesy tt loflh %Epo‘l?)?n%F BCHESyIehS nd £h E@ﬁn ﬁabﬂg fidaF &) mBleCdalian
of copol ymer (Bhiome d?W 6diRlyrer BERoRiMRs, lan RLEKMAN Ravihg 187 r Qhore carbon atoms and eth-
4- et hyl pent ene-yibne,fhichA mJI ti-layer filmas clained in claim5
characterized in {rasatdhBntor tetfdighn Adving AaPbHIGRS catid) aloms BLE-Nfoiske. 30 7. A
mul ti-layer fil m @iphaslafbthiychsiconténtyr OMReRbr ibdde precedi ng cl ai s
characterbzed in {ilads 4 doRl xylhe-dolubla yértiorf dohtsht o150t EyGlaR, &id at | east one
direction. 8. A niN) hasd shaes offsid anledg and ai med in claim 7 characterized in
that the nul ti - (@\0e5%f byl weightsof bihighly allyktgillrletpplmrqﬂybde hésbg Renettinglpadrd bl 160 SC dr. mdFe.] m
a base de pol ypropyl ene nmulti-couches, qui conprend une couche substrat en
pol ypr opy! eke A multitlaypd film asglaireryl imoilaie 1ueharaptadzed drethitathes endust eksolversrextractidds| ie
une feuil®he d'ooprlymas(R)éssi0tk kyrweight adess.ne 40 . conprenant (A) 10 a 90%en
pol ds d'un copolynere statisti ue de propyl bne qul (I) a une teneur en
conononbre de “‘fﬁ'%yé'n ")BbFsd§'a' fiin clgim,p cﬁ' 2¢) Shayagtepifed; 'a dhatdhpr rogip (oqmpepitt
1220 C ou non<ompyses 40-80% by weig |:?;f§p°é¥ h 't@'r?g?frbyeﬁe'%ﬁ ?"Bﬁ'y’g?ﬂ(ﬂbf‘l? hh’ﬁ%’g bYe
xyl bne froid g B%h'@h'yﬁ'gftﬂ'g’ed’ ergvieee (98) 10 a 90% en poids d' un

c Op\/ y Werze %e AT ?.H & e& Hnae lnaar‘?/l oenfe ! o'jél:ﬁ%aml e a}\ tht? %hedf%si Cnaglpl'\%? eas

I
atores de car Bt @,uazé ot syl gt &gﬁ%ﬁaéé%% e,

ayant quatre afggres de car one ou l'us de -35 en m) es,
une teneyg en 6thyl bne de 5% en rml es ou noins, (ili) a une teneur en

portion sol gblemd@iger fim sY lcRifRd fid Sythne @f the p%@&émg el Sheractbtized InVihat Shelloldlin of

tube, de 5% olopahnies (B) Blbulehs-1,perkSRe1CRERH SIS ieiBRbsiRAORY | €ne -haut ement
cristallin ayant un point de fusion de 150 C ou pl'us. 55 2. Film

mul ti - couches sebibaydraiint Sveiiirtbddatiaiars charattaioaidh that the @olefef copolyier (Busbitéris4. de
mat | br es sextracti bl es par sol vant dans | e copol ynere (B). est 40% en poi ds
ou mains. 17. A multi-layer film as clainkd il 4riy|ond &fithd bredetiing TlhintsIcharhotdrizdd] th Xhat theEﬁultBIa@BZ
718 Bl film is stretched in at least one direction.

8. A multi-layer film as clalmed in claim 7 characterized in that the multiglayer ﬁlm"is biaxially stretched.
Revendications

1. Film & base de polypropyldne multi-couches, qui comprend une couche substrat en polypropyléne
i cristallin sur au moins une face de laquelle est contrecollée une feuille d'une composition de résine
— 40 comprenant
{A) 10 & 90% en poids d'un copolymére statistique de propyléne qui
(i) a une tensur en comonomére de 4-15% en poids,
(ii} a un point de ramollissement Vicat de 122° G ou moins,
ot .
45 (iil) a une teneur en portion soluble dans le xyléne froid de 15% en poids ou moins;
(B) 10 & 90% en poids d'un copolymére de propyléne et d'une a-oléfine ayant quatre atomes de
carbone ou plus ou d'un copolymére de propyigne, d'une a-oléfine ayant quatre atomes de carbone
ou plus et d'éthyléne, qui
{i) a une teneur en a-oléfine ayant quatre atomes de carbone ou plus de 8-35% en moles,
50 (i) & une tensur en éthyléne de 5% en moles ou moins,
@iil) a une teneur en portion soluble dans le xyléne froid de 15-70% en polds, et
(iv) a un A 4oupie de 5% ou moins; et
(C) 0-15% en poids d'un polypropyléne hautement cristallin ayant un point de fusion de 150 Cou
plus.
55 '
2. Film multi-couches selon la revendicatlon 1, caractérisé en ce que la quantité de matigres extractibles
par solvant dans le copofymére (B) est 40% en poids ou mains.
[
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3. Filmnmulti-couches selon |la revendication 1 ou |la revendication 2,
caract&is en ce quo |la conposition de rdslne conprend 10-90% en poi ds de
copel ynbre (A), 10-90% en poi'ds dgpe@gakysiste (B) et 1- 15% en poids de
pgl ypropyi bne hautenent cristallin (C. s 4. Filmnmulti-couches sol on

| "une quel conque des revendications 1 & 3, caractdrise en ce quo |a courbe
de: fusi orf: Fil inelti-quuohatsplon lrireveediqetion 1ol lovelendication 2, aleeifris f ee gieflé eqmuasiiion| | e,
a yn pic prPnesigare r18198% e tPoldp ¢ gopplymere dA). 11199% en gl oPeyREe Bh ekl r e
apparf al ssanf!5% it PUdsgiy pojgpronype hastegenterigiile @47' et 160° C. 5. Film

mul ti- couches sol on | Nune al,uel con%ue des revend| c%t | ons recedent es

<3

caract &r 1% F'@?lg}‘,'@ Y79 quelcol A tﬁ%ﬁb?@a f‘f ﬂ S abappa C“%‘;';;
but ene- 1,

mul ti - couchg'?& 0?1 %*#88'8|s%°3?:§15?1a@a“'8%?P‘ ¥ *Hgd*H %%‘E‘? Gine
du_ copol Y g (B £55cd B8 Bodmales Zevemcm%&i rﬁ%ugngc?ér@éeén ho% JuF,v
quel COPUE ghelei¥ Cdiynged ds) Slo B 3 figho-{ oL blono ERtifiodiife-t ©

muf | t - couches est (o ent 2 au mbl ns une |rec |o%

MUl i - COUE N @m RQABuchEs JoBH %rmeﬁa&a&.m %ara&&rs@sn 5o OB Lt cB} 5& le

mul ti-couchggsfesit 6tird biaxialenment. 20 PatentansprUc

Mehr schi cht - Pol ypr opyl enfol i e, unfassend el ne kristall | ne

Pol ypr @pyz. eFinvetafitcoathss Sidintine GlieRordtid déd rBebAdicalbrHécBdsn R, da‘%f:t@ﬂse$ﬂ|c5 Qe le
auf | am nl er fimEnilBconetivs e4tistd (sied) iads drlafohessdreaidh.Wei st, wel che unfalt: 25
(A) 10 bis 90 Gew. -% eines statlstischen Propyl en- Copol ynmeri sates, wel ches
(1) ei ners.Csivw nmutienogehbs sélon vevéndicationl 3, cBeatsristo dnade, quel Ib )filng emultifcouches est étiré

Vi cat - Er wai bladsigregptinkt von h6chstens 122 C hat, und (111) eonen Gehalt an
I n\/al gem Xyl ol | oslichem Anteil von hdchst ens 15 CGew. - % aufwel st; (B) 10
bi s790 Geleetemr@p-ﬁelse Copol yneri sates von Propylen und ei nem a-Q efin mt

m ndestens 4 3 Kohl enst of f at onmen oder el nes Copol yneri sates von

Pr opyl en, 1 eIM?E’ﬁ?“&Fh@%PWHY'?ﬂfCt"G’m%F ahe kWB?}F@m‘P'?'ﬁ‘fbéﬁﬁ?h@ﬁcF'ﬁ%m"@ﬁ
wel ches: (i ¥ %ﬂef' a'd'é@'"'&“&ﬂ‘ ?‘fhf?gt%‘f '“‘?‘h ‘aﬁgﬂs%ﬁ‘gw?ls‘KHﬂ‘%HBfF’ﬂffatorren
von 8 fis 35 %i’o% qies gt@’gg “F’ Wﬁ "Y%’E?Fst ens 5 Ml -% hat,
(ill) oInenGeé "?° rﬂeéef'trﬁ"n P8 Ant

aut wei st . und nen Vicat- von 15 bUs 70 Gew. - %

on d
(O 0 bis 15 n Gehalt an eg ’ﬁcﬁ A 64% Eﬁ?ﬁ« Bi a{ﬂ%ﬁ%:ﬁ; ) un
Schnel unkt % m {;&.C 3&

dadur c gekenn&.ﬁeﬁ g, Losun mt e

- extrahi erbaren (3gps @aés%rbném mmaxgms wamerfsﬁarat&mh&w%séﬂomm %

- betragt 3 NEhr(ﬁ)cehgeﬁEﬁ{,]g{ggﬁltmmcmgg%hn/.,lqaloder Anspruch 2, dadurch

' gekennzel chnet (mﬂaﬁancbeﬁanléaﬁrzmmaﬂssﬁu@nme.cﬁww&fs&‘@aahym&sﬁ)und 10 bis 90
- YagCopol y Megv) i) ATiIng vdRinSchblend3ew. beSiteti@ihkr i st al | i nes Pol ypropyl en (C)

um‘ aBt. 45 4. {dyBlbiss15hGienat4f didels @odhlaistaliimdnPalypdgyiensd\it[inkin (Sammelzphis véh, mitkdediansC h

gekennzei chnetg§0*8aB di e Schnel zkur- ve, genessen durch differentielle

Rastercal orinetrie, eonen Haupt-Peak I mBereich von 127 bis 147" C und

oegeh Untar J\ﬁbmiqhmkelnash iAnspBieh dl aduroln o9kenpraichngyy' dal din dleyasn anl 4¥supgsmitiel5 0!

C auf wé st . eBphierharen Beptaggtpiep fp Penclymerirat®R) ichrians A Pew3r Bavdethenden Anspr Uche,

dadur ch gekennzelchnet daR das O effn des OOE"?‘l merisates (B) Buten-1

P 1 Héaag chichifelig s Ansaruchyd 1oger kenpesielnel d%?'? Herzrmassey it
Anspr uch’ 5, TR ek e AN b e oot By e oy reiere

45 .
4. Mehrschichtfolie nach einem der Anspriiche 1 bis 3, dadurch gekennzelchnet, daf die Schmelzkyr—
ve, gemessen durch differentielle Rastercalorimetris, einen Haupi-Peak im Bereich von 127 bis 147 C
und einen Unter-Peak jeweils im Bereich von 85 bis 127" G und von 147 bis 160" C aufweist.

50 5. Mehrschichtfolie nach einem der vorangehenden Ansprliche, dadurch gekennzeichnet, daB das -
Olefin des Copolymerisates (B) Buten-1, Penten-1, Hexen-1 und/oder 4-Methylpenten-1 ist. £

6. Mehrschichtiolie nach Anspruch 5, dadurch gekennzelchnet. daB das o-Qlefin des Copolymerisats
(B) Buten-1 ist.

7. Mehrschichifolie nach einem der vorangehenden Anspriiche, dadurch gakennzeichnet, daB die
Mehrschichtfolie in mmdestens einer Richtung verstreckt ist.

o IR




 (B)- Buten-1 ist. 55 7.
Anspr Uche,

ih.—/‘
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Mehrschlchtfolie nach el nem der vorangehenden
rschlchtfolle i n m ndestens

dadur ch gekennzel chnet,
ef*ner Richtung verstreckt ist. 18 *
ehr schi chffoll e nach Anspruch 7, dadurch gekennzealhnet daD di e

h rschi chfgd o Meﬁrs&kcﬂﬁ@li@lnaéﬁeﬁnsprﬁﬁhr £ Cdekiurch tgek&nl@cﬂ’lit, %QB ) Murs’éﬁchﬁgieﬁaxépvé D

streckt ist.
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