1 DESCRI PTI ON BLOCK COPOLYMER M XTURE AND HEAT- SHRI NKABLE FI LM USI NG SAME S
*TECHNI CAL FI ELD The present invention relates to bl ock copol yners each
containing a vinyl aromatic hydrocarbon and a conjugated diene, a resin
conposition thereof, a sheet or io filmusing such a conposition, and a
bottl e using such a film BACKGROUND ART ALbl ock copol yner resin nade of a
vinyl aromatic is hydrocarbon and a conjugated diene is wdely known as a
resin excellent in inpact strength apgst¢rapgperency, and it is processed
into a sheet or film followed by stretching under specific conditions to
obtain a heat-shrinkable film which is suitable for use as a packagi ng 20
mat eri al. However, such a bl ock copol yner resin has a drawback that the
rigidity is | owromrd domoIIVMERD MIXTIR ED ANDY erEzram gHR N sl wEek udiNndhas  been
comon to incorporate a transparent styrene polynmer (Patent Docunent 1).
However, by the incorporation, althoughdave 25 rigidity becones high, there
has been a drawback that the breakage resistance or shrinking properties
tend to deteriorate, and the transparency has sonetines 2 deteriorated.

(Pat ent Docunent 1: JP-A-7-268175) DI SCLOSURE OF THE | NVENTI ON OBJECT TO BE
ACCOVPL| SHED BRCHNHECADNVENELIDN 51t is an object of the present invention to
provi de a heat-shrinkable filmand a heat-shrinkable nmultilayer film which
are excellent in The pakaane ohvenameparehaeyesbteakdgekr espsilgmees rigidity
and heat -shrinking properties. 10 MEANS TO ACCOWPLI SH THE OBJECT The
present inventack taweatoiducaedinyl extematve byddpcavbavcangl ash t he above
object and as a result, have found it possible to obtain a heat-shrinkable
film 15 exceltemjugatefiedbahance vésinanspaeentyonbtbakagé. ressbeahcer
rigidity and heat-shrinking properties by using a resin conposition obtained
by bl endit®g af 51yrenéngesuahwirt fompdsbEkogopangnar batkiar esgpapsishng
specific anmounts of three bl ock copol ynmers each conprising an 20 aromatic
hydr ocar bon ah#l®@- conj ugat ed di ene, which are different in the nol ecul ar
structures fromone another. The present invention has been acconplished on
the basis of the discovery. Nanely, the present invention provides the 25
fol | ow ng: (;& A bl ock copol yner m xture conprising the follow ng bl ock
copol yners (ALCKEBROENE RRY each containing a vinyl 3 aromatic hydrocarbon
and a conjugated diene as constituting conponents, wherein (A) is from20 to
60 mass% (B) is ﬁrBﬁPﬁg 6P? YWE§S%?%éﬁdm€éF L fr ¥y t8r§@a5&§596 5(A): a

bl ock copol yner .conprjsing, .as nononer units, from75 . to 95 mass% of a vi nyl
ar omat | o Ty ur BEAFBORERRD FPSnR 5CPE) 382 FeGs S BRon L Eo R dGA¥ AT ERENEE dnd
havi ng, Ca},y{jfg%%;ﬁgﬂ%‘&igr@ 0l 1m0k 0k 285t GOrResed TRl Y of 2 vinyl

it is processed into a sheet or film, followed by
stretching under specific conditions to obtain a heat-
shrinkable film, which is suitable for use as a packaging
20 material. However, such a block copolymer resin has a
drawback that the rigidity is low, and for the purpose of
overcoming the drawback, it has been common to
incorporate a transparent styrene polymer (Patent
Document 1) . However, by the incorporation, although the
25 rigidity becomes high, there has been a drawback that the
breakage resistance or sghrinking properties tend to

deteriorate, and the transparency has sometimes



io(B): a block copolyner conprising, as nononmer units, from50 to 80 nmass%
+of a vinyl aromatic hydrocarbon and from 20 to 50 mass% of a conj ugat ed

di ene, and having, at least at one termnal, a block section conposed mainly
of a vinyl aromatic hydrocarbon; and 15(C): a bl ock copol yner conprising, as
nmononmer units, from60 to 95 mass% of a vipyl aromatic hydrocarbon and from
5 to 40 mass% of a conjugated diene, and having at |east one random

copol yner bl ogke £PIPFASLAY. Qﬁaﬂga{torﬁac&hmﬁélfrw-%vt%%ﬁ ss% of a vinyl
aromati c 20 hydrocarbon and m5 to 45 mass% of a conjugated diene. (2) A
bl ock copol ymer m xture conprising the follow ng bl ock copolymers (A), (B)
and (C) each containing a vinyl aromatic hydrocarbon and a conjugated di ene

as constitut i pgsEohPORENdS, TMBergraNtAdni S from 20 to 60 25 nass% (B) is
from20 to 70 mass% and (C) is from5 to 35 mass% (A): a bl ock copol yner

conprising, aspyeaenNes BB AScoMALfsnEb 7Byt ouB0INRERYaOR a vinyl aromatic
hydr ocarbon and from 10 to 25 nass % of a conjugated di ene, and having, at
least at one ternipals anbbbBgkcseeti eneCcppesnd Havahyioh &ovipiyplideomatic
hydr ocar bon havi ng a nunber average S nolecul ar wei ght of at [east 30,000
and | ess thanalbh®a®08hrinkabléBfilm hhack hepol yhetinkabpei saulgilagerononer
units, from50 to 75 mass% of a vinyl aromatic hydrocarbon and from 25 to 50
mass% of a cofij kigat ehidheace arndebhawhtiginathéObhbhhckeofi nahasparbhagk
section conposed mainly of a vinyl aromatic hydrocarbon having a nunber

aver age nol ecbtaskawge gheésbétahceeastigidd and heas-thahnRAng00; and

(O : a block copolyner conprising, as nononer units, 15 from60 to 95 nass%
of a vinyl arpreperthgdrocarbon and from5 to 40 nass% of a conj ugat ed

di ene, and having at | east one random copol ynmer bl ock conprising, as nononer
units, fromb55 to 95 mass% of a vinyl aromatic hydrocarbon and from5 to 45
mass% of a conjugated diene. 20 (3) A block copolynmer m xture conprising the
fol | owi ng bl oMEARSpEP yAEFSMPAT SH( BHEQABJECY each containing a vinyl aromatic
hydrocarbon and a conjugated diene as constituting conponents, wherein (A)
is from20 to 60 Whgspgeésptusnwﬁaﬁng have) CRRSEGE egn &N EFLIERANEM 5 t 0
2550 mass% (A): a block copolynmer with an entire nunber average

mol ecul ar wei §hvdpf tat areanplish, bbe ahaveesbierknangd 8§020865udbnpri si ng,
as nmonomer unjts, from75 to 95 mass% of _a vinyl _ aromatic¢ hydrocarbon and
from5 to 25 Ra¥eofernd ébnpagatededtenebtann ﬁabﬁﬁg S&Flp§a§#eaﬁléWe
termnal, a block iectlon conposed mai nlLy of a viny % ni i ¢ hydrocarbon
havi ng a Fumb&¥cal ?ﬁbelﬂDFEEUPQPaﬂéﬁgﬁF BFaﬁﬁpﬁéﬁgFY30 G¥&H8 | ess than
150, 000; ock cqpol yner. an entire nunber aver age

ol eoul ar el BRPS %Faaffereséalggt@soen&ng"eﬁgssﬂrﬁa S20P868 Lo PYing, as
nmononer unltsfl from>5 nmass% é@ ﬁ tlc dro arbon and
from 20 to 50 ﬁﬁ%%waoF63180ﬁfwaaﬁé%18Peﬁ aéﬁa h8V| g% QSF

termnal, a blogk sec ﬁgﬁggs ¥ og ?UV|n§ arqnatlc h drgcarbon
having a nunbeF®alel'd e F°R8| of 1At U East R0, 606 a1 "ésS “t han
120, 000, havi ss9 |.e o] olyner

bl ock sectlonggoﬁégglgg ?Hr%é E98ggr§5%8§¥%EFs %3%& ?gmégq%gg%k 9& a vinyl
aromatic dr a o] 0 te I8ng..cand
further h%%.nggg&gggi5ﬂgd§§§3%§8§%?§? Eﬁéégbagﬁg ?%% %ﬁ1g%§o?§§%} bl ock

section COMPrhgkREregP 85 FREOREIcUILS. stromdrta $3oMenctpigerded that
55 mass% i s excluded) of a vinyl aromatic hydrocarbon and from45 to 100

”35596(pr0V'd@ﬁetF@éséﬁt”Eﬁ%%ﬁtioﬁXﬁbéd%@En@%c@oﬁ@ﬂh%&%ﬁﬁ@ndh%%eba%ﬁ@

(©: a block copolymer with an entire nunber average 25 nol ecul ar wei ght of
at |east 200, 880the Hessot/Baky.300, 000, conprising, as nononer units, from 60
to 95 nass % of a vinyl aromatic hydrocarbon and from5 to 40 mass%of a 6
conj ugat ed di ene, Name 1lavithg direlsemst ierentddopresgdalasmathdl ock conpri sing,
as nmononer units, from55 to 95 mass% of a vinyl aromatic hydrocarbon and
from5 to2#45 feidéwbhga conj ugated di ene.

(1) A block copolymer mixture comprising the following

block copolymers (A), (B) and (C) each containing a vinyl



(4) The bl ock copol ynmer m xture according to any one of the above (1) to
*(3), which has a nelt flowrate of from2 to 30 g/10 m nutes. (5 Aresin
conposition conprising 100 parts by nass of the bl ock copol yner m xture as
defined in the above (4) 10 and from5 to 100 parts by mass of a styrene
resin. (6) A sheet using the resin conposBtion as defined in CQaim5. (7)
A filmusing the resin conposition as defined in the above (5). 15 (8) A
heat - shr i nkab®®ohat it uBYAgoeaxbersand canposiugahedsddentnad in the above
(5). (9) A heat-shrinkable nulti-layer filmhaving at |east one

heat - shri nkabfenst i fut &nar cosbagenhe, r ebeneeBmddsi LPohras d6f FredOin the
above (5). 20 (102 A bottle having a heat-shrinkable filmas defined in the
above (8) putméfgfeofB) {31frampaPtte RAvVINAGSE. hard- $R)i ARabremndl £p- | ayer
filmas defined in the above (9) put thereon. 25 EFFECTS OF THE | NVENTI ON

By using the P@sPas&®mposition obtained by the present invention, it is
possible to obtain a film 7 excellent in the balance of transparency,

br eakage riesi st ané®) : ragpPEYy aPEChEAET SEPTAKL AFNEr opEr NPBEMEBEBTiIEDE FOR
CARRYI NG QUT THE | NVENTI ON 5(A) is _a bl ock_copol yner conprising from75 to
95 mass% of af¥PHyV5akendbi Bamslr earbBanyYasakpfahef hrArecagRenf ABH 5 to 25
mass% of a conjugated di ene, as nononer units, preferably from80 to 90
mass% of a vi A¥PMaPok@t 2 WeaFscaf bdncoRIUABRBAEALIGRRL sandnbalism, 16tt o 20
mass% of 10 a_conjugated diene, as nononer _units. If the vinyl aromatic

hydr ocar bon e%@éé%sa§50ﬁﬁs§ggﬁénﬁ%noﬁebleﬁkt§?C6F°PfCPHB°§FﬁyWa&PéNHPﬁc

hydr ocarbon is | ess_than 75 mass % as nononer units, it may not be possible
to obtain a sRe¥in¥t RrPHREXEehVERPCRRPPRE bal ance of transparency, 15

br eakage resistanﬁe rigi it% and heat -shrinking properties. ,&A)
preferabl}’ has, a Bj gadtPLec NECPRLWIRLI CORPEL§ERIscfi BRANEBRHoYBE  Fri nl y of
a vinyl arona%ic hydr ocar bon haying a nunber average gplecula wei ght of 20
at |east 30, 086°%nd0 ESs8PhBASEE0CH08. VFR¥ InARBBRLIFe PYFEORBIFEOT & %ei ght
of such a blogk section is further preferablg at_ | east SO,gggFand | ess than
100, 000. |1f nbTBMoéR E8cPPoM2EsfpBied REPAPYAEFIaddFRGl 3R VdOfydRcar bon
is present at_either termnal,  or_25 evgn kf a bl.ock sectiog co sed _mainly
of a vinyl aroR&EFc2hyBPEcEFEBARRS  pReBEREKR FEFtERRNFPBPOSEd R PV nicfal , i f
its nunber average | ecul ar. ight is.|less t han 30, 000, the transparency
of the sheet 8rV?PVg?ﬁﬁ9m§Bﬁﬁrﬁ¥8§°8§FBPP6r8P . On the other hand, if its

nmb I I i ght ds 150,000, th bilit f th
resin conbbsi ti on My SoRboFheSCRCHEPEF: GPRPETSLRT” pPer BPRBRY TS5 ent i re

b | i ght ,of _at | 100, 000 and | han _3Q0, 000,
par Cicul ar |y RFERePADFS & MASE 5020000 ha F SU8 RARYSA0 0B00T FiEhe

entire nunber _average 10 nolecul ar weight is._|less.than 100, 000,. the

t ranspar ency SFOPhg gﬁegp 8?8Fflﬁfnﬁycggﬁggﬁ§§§ ?éF@FVo?ggegaé%nﬁhgtother
hand, if the Engi e ngnbek g%egggelnnlgcgaagkm%h%ptii§ 300,00%6%%Agrgher,

t he processablFle 6f <t hd gesin 8n§8§|t|oﬁ may Corecines §&t & 0Mate. 15The
bl ock proportj.qn, of iscn rticukbarly |imted, i.S, preferably from
70 to 99% re?g?t he%gﬁgcésp?%pggtlS%EVsogng 3 &ﬁngﬁgﬁbtﬁglloms.

20 hydrocarbon and from 5 to 45 mass% of a conjugated diene.
(2) A block copolymer mixture comprising the following
block copolymers (A), (B) and (C) each containing a vinyl
aromatic hydrocarbon and a conjugated diene as
constituting components, wherein (A) is from 20 to 60

25 mass%, (B) is from 20 to 70 mass%, and (C) is from 5 to
35 mass%:

(A) : a block copolymer comprising, as monomer units,



Bl ock proportion = (anount of the vinyl aromatic hydrocarbon present in the
"form of block honopol ymer 20 segnents in the copol ymer)/ (anount of the vinyl
aromati c hydrocarbon contained in the copolyner) x 100 The amount of
the vinyl aromatic hydrocarbon present in the formof block honopol ymer
segnents in the bl ock copolymer is obtai nel in such a manner that in
accordance 25_w th

{hod, discl
ol Chof [t £hpt 78 cBoPhTndget O?C°”§§§§@38£§”§ eﬁeth%§ﬁ3% o1 ¥R s

i di zed and Lerlsbut d tal
amount of osnt EORCE, E0haH BOBPEAOF 1Fooany HFQE SAnauRt-cor e RARBISt heFeby t o
let th | b | tat dth tat ed
pol ymor 15 va aa%?a?keangmkéfﬁévgih2°5%ﬂ§g§p%$8%ﬁéﬂ?&?@gggsﬂt@%& Ri7 e

vinyl aromatic h carbon t he nol ecul ar

structure of fAy p?E?Q?EEFyxggﬁgg?rggﬁ)Hﬁglngeﬁepgﬁgﬁr aBFS@? copol yner
th t b I t _of t 50,000 and

less ¢ han 2007800 SBAFFEPRG. Cho-RoRGHEF dAr PS0. ARBmISGSL 5788 nhsstb of a

vinyl aromati HyQBQQarbon and from20 to 50 mass% of a conjugated diene,

and when it h;g andon1copolyner bl ock, it has, at both termnals, a 15

bl ock t d f t hyd o) h

nunber aver age. more 3|a?ﬁ%ef%h§08$1§%3¥e58%8%?83893%aéféiéoﬁ%gnﬁéb9300 or

when it has arLandeq £aP9LYELAY! 08k, Lnbasa Bhaksaoh Al ane el daal . 2

bl ock section conpose naln a V|ny romati c rocar ving a

nunber aver age, ggasgutersweh Qg%ogfag Leasha20e Qoglaﬂg |65 190,320,000,

further has a one ran om copo I'Si Ng

units, fromSpoth géaﬁgﬁﬁY%Of ab!bgk'SQ%EQBB'Eoﬁ%@%%%a@89%1§g%ffr°”‘5 to 45

nass@bof a conjugate I ene fur has from1 mass% of at

| east one r angony §OROLNIRE DLOBKETRENS NGBS TRARRRY WVl rOm O to 55

mass% (provi de mass% 1's ex vinyl aro

hydr ocar bon_ageh LEQTLASLaGHA0TRSE Seallr AyhiBdabah L3 ERES Sof Hoduct uded
of a conjugate I ene. is a bl ock ¢opol ymer conprising from'50 to
75 mass's of gpMinyl aromatic hydrocarbon, as nononer units, and from25 to
50 nmass's of a conj ugat ed di ene, as nononer units, preferably fromb55 to 75

mass's of a vinyl @y omat 1,¢B¥dEEEBIHARy BSmPRA] TRG | U%bt%on%%grfhﬁqké5 to 45
mass's of a conjugated di ene, as nohoner units. the vinyl aromatic

hydrocar bpn ag BRNBEEELUBE! fias@%CB88ds (InPASETSmakhe PRlBRea®bont Reg i gidity
and breakage resistance of the filmtends'to be poor, and if the vinyl

aromati c hydreeamnbentibssbessskianssg 6%%%u§at%@?dﬁ%%kﬁa%%d MakNof ia@i dity of
the sheet or filmmay 15 sonetines be |argé. Wen it has no random copol yner

bl ock, (B) prQEQéﬁbbﬁeh%§nd%h Q%bBl%ﬁ%%‘B@b%k RIPRGK iFRLT RN reRdRRIed
nalnly of a vinyl aromatic hydrocar havi ng a nunber average nol ecul ar

vei ght of at (,gask,1£08R 88d 0 gkemaskhan 3@, QA0 1l fadRatiwrber average
nmol ecul ar wei ght exceeds 30,000 or |ess than 1, Og t he bal ance of the

transparency, hhpheakagBoheanst Erem, Sficel dist )ha%@f% agatr P jugatePdaRer.i es of
the sheet or filmtends to be poor. On the other hand, in a case where it
has a rangem 23)capsllypeRr cbipedlmeirt mﬁmhe@alalomma%,lr@ dhrasiolatowdney
termnal, a block section conposed mainly of a vinyl aromatic hydrocarbon
havi ng a nunbeloakeragelymeesul (@), 1B)wanght(mf ezicH easitad i@ aand nydss

t han 120, 000. (B) is further preferably a bl ock copolyner with an
entire nunber aavendde myldeowkaboneiaght aotohrjmya®eD@iae leess t han 200, 000,
whi ch has from 10 to 70 mass% of at 5 | east one random copol ynmer bl ock
(random bl ock canstanptiisgngompeonemtene whemietisy (A)omsbE tam 2B s B of a
vinyl aromatic hydrocarbon and fromb5 to 45 mass % of a conjugated di ene,
and further hagstfom(B3 tie £50omagdtof 78t mMasast, emel r@hddra dopwl o bl ock
(random bl ock b) 10 conprising, as nmononer units, fromO to SS mass%
(provi ded2% hatb0SBasa$s% i s excl uded) of a vinyl aromatic hydrocarbon and
from45 to 100 nmass% (provi ded that 45 nass% i s excluded) of a conjugated
diene. If no bl ocKkA3ecti bdosckneoped ymeinwi thf az windyilreamymitae avedagsar bon

molecular weight of at least 100,000 and less than



15 is present at any termnal, or even if a block section conposed mainly of
"a vinyl aromatic hydrocarbon is present at one termnal, if its nunber
average nol ecul ar weight is less than 20,000, the transparency of the sheet
or filmmy sonmetines deteriorate. Further, if its 20 nunber average

nmol ecul ar wei ght is 120,000 or higher, the3processability of the resin
conposition S tinmes deteriorate. Further e entire_nunb aver age
mol 6oul ar wei Gh0” DAY SSTPRARBE: 008, mPHBmFFaHEbgFeng§°Bnghg ﬁéet or 25
filmmay sometines dgter orate n e_nu er aver | ecul ar

vel ght 15 200808 or" nfghit! tﬁEOBﬁsésséxﬁrPFﬁ§58P BRE FEOI, 50668 ti on may
sonetines 12 deter rate, ge vin aro th droc he random
bl ock a_excecHE<SE R avEau lighbRar SaRPee. SRe ST PAKi g BRORSr RS he
sheet or fil $ dEterl r.at e, and id y aromat i,c
yrocar bon | EeeniBaL"t Raklss niSSso L gber RzetvTRE B STRVL of fne
sheet or filmm onehi s deteri E rther, if thi ra donlblock a
P ese t tan 160HAE L0, FYESSREDRRI RE75Fa0a: Brubeht S REaGRebEI6F T Im oy
sonmeti nes deterio d ds_70.,nmass Iance of the
rigidity and Wﬁégégeaﬁaag }ggﬁgtaﬁcéggfapﬁelgﬁgeé%g ?FPﬂPﬂgy sonetines

deteriorate. wnyé1 ngtlc droca%EoQHOE Qe rand nlbg%ck exceeds
55 nmass% as nononé anf't 87 °the BgPa e rigP F? the Bré Qgge

resi stance OprTecﬁngt gkkhaﬁngﬁ %gagga% %9 deterle ra%%a %h%

this randomb mass the baﬁagCe of the r|g|d|ty a nd

the breakage E§§b§&ggé§ % @Snggggt gn Fllg&gﬁy %oqgtP%Eﬁb Sher%orate and

if it exceeds ecrease he i |ty o] et or film
20 t F I t fs
or of or abl 3 st VaThe 2eAaHGLs, HyhBEpzbBR B ﬁwawﬁmaﬁm”m

60 to 95 massqlgybAYkiBLAMALLG B eaagara%nleaatngeo U

from5 to 40 mas a conjuga I'ene;”"as nonomer units, eraﬁly from

75 10 95 ”asSg{QBIfkas&EEXEnaEB(Faﬁgbgédh}ﬁ%%?;r B@Na 35 ”% hal&ri'cts and from 5

to 25 mass% o 3 a conj ugat I ene, as nononer u the vi nyl

aromati c hydrB?%EQB rﬁéﬁeﬁgglﬁ% TBA3H2S E@QQEggte%'l%%ulta*}e w%*ltgﬁﬁk'offg

properties of eet or may soneti nmes riorate e ot her

hand, if the yknyk,8:a68MBbiCa )ﬂd'i‘é%?r baan §2legsol, h"ﬁ'&vg JTESOH AP [nomer

units, the rigidity of the sheet or I'm may “sonet i'mes deferiorate. The

bl ock coppd ynBy pfsES) o@rgfce&aglsx B®_2hnkeRstopReiRRdTERp dautaiorb! ock

section conprising a vinyl 10 aromatic hydrocar on and a conj ugated di ene,

and such a rae@agﬁg@a yrrgrs REQ%K\ef%e%h'lQ% PSRl @Bl ¥ LOFPRI3LS IJfOm 55 to 95

mass% of a vinyl aroma hydr ocar bon, as nmononer units, and from5 to 45

mass% of a COQhH%§t§§th%@% h?@r%%%%%%h %&Ht%ro%5%ft%hQSVH@Es/akﬁnﬁi'C
hydrocarbon of the random copol ymer bl ock section exceeds 95 nmass% as

monomer uni tscohhagabeunkiiBaeRr aper e neh hae isheerd 1fd 0P My st i nes
deteriorate, and |? the vinyl aromatic hydrocarbon is | ess than 55 mass% as

nonomer unitseft B8 2@akkgbdiet Yadlddh@ cpiasined Hlddr MRetSyERtddMsrising,
deteriorate. (C preferably has an entire nunber average nol ecul ar

wei ght of ;@t heambndR@r008iaRd lfesm har 360 BE&Rs NprevidRiEralty = | east
220,000 and | ess than 280,000. If the entire nunber average nol ecul ar wei ght

25 is |l ess thaas2@0i80@xclhdet)argpar ey 1ofaridia tshe ety dodddpvrimnhdsonet i mes
deteriorate. On the other hand, if the entire nunber average nol ecul ar

wei ght is 300f@0t as td41bioghassst e rervddess ahiadt 4y afaddte reesixtlanigadsi tion
may sonetinmes deteriorate. Further, the nolecular structure of (C is
preferably |i pgan. cbhijutheehl ddilenegpealndgrer m xture conpri sing bl ock
(C): a block copolymer with an entire number average
25 molecular weight of at least 200,000 to less than 300,000,

comprising, as monomer units, from 60 to 95 mass% of a

vinyl aromatic hydrocarbon and from 5 to 40 mass% of a



copolynmers (A), (B) and (C), (A is from20 to 60 mass% preferably from 25
‘to 50 masst, further preferably from30 to 50 mass% (B) is from20 to 70
mass% preferably from25 to 60 mass% further preferably from30 to 55 10
mass% and (C) is from5 to 50 mass% preferably from 10 to 40 mass%
further preferably from15 to 30 mass% 1f6 (A) is less than 20 mass% the
transparency of the sheet. . or filmmy sonetines deteriorate, If (A) exceeds
60 nass, or iFOP@}lgia§e(f§e§1§ePﬁana?§ I3 tal"'rrenil'iraeqz}ké’é’@ 87988 st ance of the
sheet or filmrra\t/) sonetipes._deteriqgrate. If ﬁ exceeds 70 ss%__t he
transpar ency SRECHYBEG ;rgﬁ#‘ CREPLRESPIor 36 MAYEY Ts St Sre < *08t e dPate. | f
(C is less than 5 ss% the heat-shrinki properties of the sheet or film
may soneti nesgéomﬁég?sné’ e&uéﬁlélﬁaﬁ‘ﬂfof“f-"tiltc glgfég@ r%iﬁmnﬁ’é’%ftrﬂ% SbEé’aléa?ge
resi stance may sogeti_nmes deteri %Fagﬁ & The vinyl aromatic hydrocarbon to be
used for (A),MaEBy Lifd3( EPTHHF2 exanpl e, be styrene, onethyl styrene,

- met hyl st -t - butyl st , 1.3- 25 di nethyl st
D v StrehD B PR KRS, i e RS A St
f di . Al th [ t d t
15t ypes oy BECUSRE En Qonbinaryon o PRsk gt g Gange % Bemiced
for (A, (B) gngoég) igks{&ﬂ g‘itigll,’éfei n having a pair of conjugated doubl e bonds
ar ,

having from 4t Ssuch as 1, 3-butadi ene, 5
but adi.ene

2- hyl -1, 3- i (i 2, 3-di hyl-1, 3-

1, ge :)e%t adi enggg?g‘ll,%%-esﬁ I %%F"r?%%.el)clsgﬁ icé’ﬂ‘:pgrflltsﬁxéﬁ?r é'rogbr R8F 5% B 355§ &fi ene or

i . Al t | t b . L. t b
usel i conty HAEI BHOcKo RPN B R e o g e oges) gy i FH et i ving

ani on pol rizati-on i n qr.gani_¢c.,solvent usi an .organi ¢_lij.t hi um conpound
O, n

as a polyneri 78 igr]folmni tiat oro. PRE St An@=5oIret R B ULEF For this

production is | qw_nol ecul ar Laht__or.ganj ¢ .co d_c : f. carbon 15
and hydr ogen, (grludg‘f g%&%aléﬁﬁggvg&]%ntgﬁﬁ%r g@gﬁ}pg%&%\%&nta%ar%%gldeﬁel& such as
an al i phatic hydrocarbon such as butane, pentane, hexane, isopentane,

hept ane, octane or isooctane; an alicyclic hydrocarbon such as cycl opent ane,
met hyl cycl opentang, (il ARGXANGH MEIMLC YA BhexANG, Pla? Galid £ 1| dhifxane.
or an aromati c hydrocarbon such as benzene, "t ol'uene, et hyﬁ enzene or xyl ene.
The organic Iiayg)ivlém(%qrrpound is a conpound having at |east one lithiumatom
bonded in its nolecule, and it may, for exanple, be ethyl lithium n-propyl
l'ithium i r apyl. i thi utaely | i1 hi =hut vl 1T g aune
tert-buty%él i 'f( %Pu% er? tt tﬁjghgrr']nq(]){ E%’l[%i tgﬁlo utaﬂbr*ag]ctklﬁ%ocrp%iy%eﬁc%r&ﬁgg sllrrgaqcﬁ{ %%
amount of a pcalegrin%mqlu@l Re disssol ved in the solvent. The pol ar
conpound is used to I nprove the efficiency of the initiator. It may, for
exanpl e, be ano§t BeheaChmS dinaMiinefiundye Aty hena 4 yaol igethyl 5

et her or diethylene glycol dibutyl et am ne such as triethylam ne or

tetramet hyl et bylenedicadiig niddiy ¢ahkena A PhASH Naie ahigsphor ani de; an

al kyl benzene sul fonate; or an al koxi de of potassium or sodium Anmong them a
preferred pol a5 QuRe iy (RIFHRANG Wian apkEhe ol yneri zati on
tenperature for the production of the block copolyner is usually from-10 to
150C, pretgrahlyy)f mOBAR 1ted HRAGg Bherdd B HSidHK Ak For1d hes R AATRId Zat | on
vari es dependi ng upon the conditions, but it is usually wthin 48 hours,
preferably fremeldabdve 1&)1putowherdant her, the interior of the

pol ymeri zati on apparatus is preferably prelimnarily replaced with an inert

gas such as nigtr.qgen ~ T (o i : [ S N técylarly
limted so | on(g:Jngs r?g)%;co eyglgpﬁglg{ég%{efa? csg%ﬁ%]%&glﬁ qnvbllt %gf?p%féll}c% ent 20
pressure to ”%,isntd@gflr}ehﬁ {PRYEIL1RAL the th{Hexiébrﬂ. | i quid phase within

t he above nentioned polynerization tenperature. Further, it is necessary to
be careful for not permtting inpurities which nay deactivate a living

pol ymer, such as water, oxygen, carbon dioxide gas, etc. 25 to enter into

the interper GFpdterPy BiEH ZaKErRpar atus. After conpletion of the
pol ymeri zation, for exanple, 17

By using the resin composition obtained by the

present invention, it is possible to obtain a film



wat er, an al cohol, carbon di oxide, an organic acid or an inorganic acid is
"added for deactivation in an anount sufficient to deactivate living active
termnals. To obtain the block copol yner m xture conprising 5(A), (B) and
(©, the polynerization |Iiquids deactivated after conpletion of the

pol yneri zati on of the respective block copdlynmers, nay be m xed, followed by
renmoval of the solvent, or the resins obtained by renoving the solvents from
t he respecti vexpellyrati Zat the bajande, ofay ramsipareneydedradakagene anot her,
foll owed by nelt-kneading by an extruder. To the obtai ned copol yner

m xture, vari gesistdntcevesigagdiftyr tmer higati-sdaripdismce praasnthiescase
requires. For exanple, a stabilizer, a lubricant, a processing aid, a 15

bl ocki ng- preventi ng agent, an antistatic agent, a defogging agent, a weat her
resi stance-inprovi ng agent, a softening agent, a plasticizer and a pi gnent
may be nenti oBEST MOPEhEPR CAERY TAEdOUTy ESEndPNVENTI@Hed at the tinme of
producing a resin conposition by m xing the block 20 copolynmer m xture with
a styrene Fesin. (A) ifha $lgek icanolymer faampsdshigle, fam a7 pHehold ¢

anti oxi dant such as _ ) ,

2-[ 1- (2- hydr oR@885504i 2t FLDYAnBYIOPREAF MYORPERIPORL. dias SN HipHehy |
acrylate, 2- tert-butyl-6-(3-tert-hutyl-2-hydroxy-S-ngthylbenzyl)-4- 25

met hyl phenyl &8FyEZOB, So&Ladéc FesE5( $15adicongiaaimy fieneyy HroBIRaaA )

propi onate or 2,6-di -tert-b% y1l-4- net hyl phenol, ar a% phosphar us-type

anti oxi dant sUCHtSs Prgfzrablyt fyoands $4.9%6- diasssd eihd Yien A5
phosphite, trisnonyl phenyl phosphite, or, .

Di'S(2, 6- di - { cPYBIETET ROt R PRCRIIST RSy AR (GO MhdpAQ @ass® ofag g

| ubricant, a processi gg %Ig)% a bl ocki ng- prevent.in gﬁgtt an_antistatic agent
or a defod§i n§ &§BALIAES &R51 e 25 "ORNER Wittt y TAc 8 YeiYAs pal mitic
acid, stearic acid Qr eg%nicc el d, a faityacid ester such as actyl

pal mtate, oct‘%ﬂ Stedr A& 54 r%’ht rft rittol afseﬁ"tf‘ adl a9 BEtler si"atty
acid am de su . e ' ' ' ej i ' rjc acid

am de or et hyl%%nje;%i g%éet Efgﬂyé %%:O%agﬂcgg%y%oggﬁt?ﬁ%a% getdsis a{%l}a%?er}s er such as
a gl yoerol - MORAial bk Ahibe Ghniod 91 HCHO) e il oA SN LTobdhin

sor bi tan-nono-palmtic aci d ester or a sorbitan-nond-stearic acid es er; and
a 15 hi gher al.cabQlesush 9 iiiciilerdt! GO QYne GRIUNA C&Mrae{sﬁfearr ,

al cohol, may be used. As a weat her resistance-i1nproving adgent, an

ul traviol ef ray--2RSeel SUGh RS 2-Lig rdidf enE hedt®dhrinking

buty1l-5' - net hyl phenyl)-5-chl orobenzotri azole, 2,4-di- 20

tert-butyl phepybpdrtiesdi -tert-butyl-4'-hydroxy benzoate or

2, - hydr oxy- 4- n- oct oxybenzophenone, or a hindered am ne type weat her

resi stance-inproving ggeHersR; afas, at least at one terminal, a
tetrakis(2,2,6,6-tetranmethyl-4-piperidyl)-1, 2,3, 4- butanetetracarboxyl ate,
may, for exanpleckbeedtddn 2ompddert maain 16t ke addidylvescondtiie oi | or
silicone oil may, for exanple, be added. These additives are used preferably
in an anount hinsddaribona haarigey of fundied dverageassdbdaulare v ik capol yner
m xture. If they exceed 5 nass% the additives may bl eed out on the surface
of the sheet @t flidant Wierdy arite lagzeartenc el 51p)\0 de. | Mha methbexThe nelt mass
flow rate of the bl ock copolynmer mxture thus obtained is not particularly
limted, but iavemsge efcdreabilarf meEadghtt eBGUWH G Minckhrectpiefierably from 5
to 20 9/10 mn, further preferably fromb5 to 15 g/10 min, fromthe vi ewpoi nt
of the nol di ndystdess patsifianaplyl GHerleasthe hetUrammbnte siast ez r1 @) QRA- i n
accordance with 1SO 1133 under a test condition of 200C with a | oad of 49 N
The styrene resin o e BIRYF pR @l on terepres et dedivbpoPinervimXture is a

pol ymer having a vinyl aromatic¢ 15 hydrocarbon in jts nolecule,_and it nay,

for exanpl e, BEFOPFIIHS ARATQFRTROS 14 die S HetHy | St Yheh et SOprTheror an
acrylonitrilel/styrene copol ynmer, a styrene/acryl ate copol yner,

styrene/ n@'ﬁshac,er‘ﬁ/natlgL @ogﬁl‘%ﬁiﬁers’,e%lﬁl}/r%@ﬁ |‘Ea’a1?1]n3§/o&0d% k¢ ymer or a
styrene/ but adi ene 20 cqpolyner. Particularly preferred is a polystyrene, a
styrene/ acryl eﬁré’"?gdrﬂ M%alﬁxg} y’r%r%?%?ﬁ‘éﬂ'i c‘??b%?%ﬁ%r.gt ‘XneTo be used
for a heat-shrinkable fi,lm.qr a _heat shrinkabl e nultjlayer. f.| inh order to
 mprove the 25 TGy, 15 (4% TR EFTET MR FOr e TTHAS 18 190° part s

by mass of the styrene resin to 100 parts by mass of the bl ock copol yner
m xture. The styrene resin is



20 nore preferably from 10 to 80 parts by mass, further preferably from 20
'to 60 parts by mass, to 100 parts by mass of the bl ock copolymer mxture. A
known nmet hod nay be enpl oyed as the nmethod for 5 producing such a

heat - shri nkable filmor a heat-shrinkable nultilayer film For exanple, the
heat - shrinkable filmmy be obtained by f&ning the resin conposition into
a sheet or filmby a T die nethod or a circular die nethod and stretching it
in a nonoaxi akhao &i0r 800i, ofther tirragpalregicvectti die. sheetheat s meabl e

mul tilayer filmmay be obtained by formng the resin conposition into a
sheet or fil msojpeiimegi degerdogpteul apndrtbehathay bandedibl &R BrmRer
multi-manifold so that it will be at |east one |layer, and stretching it in a
15 nonoaxi al @Ve&EegeoRCdechilaxi ¥eighte gricersls RSO, #00qydhept her than the
resin conposition, it _is preferred to enploy a styrene resin. Furt her,
the bl ock copBFPFESSAPALAtY Riy the ¥e6dlascimestidd ol Gy &nredtiM&hed. 20In
order to obtain a good shrinking property, the stretching tenperature is
pref er abl y5 f r 8R661082E20C, and the draw ratio is preferably from1.5 to 8

times. Further, the filmzthickness is preferably from10 to 300 pm 25The
obt ai ned heat - shri(rﬁéalﬂr@fﬁrlaﬁﬁlaé'r i’r‘F‘<—:-%1t‘3‘-rgHerl}tri'ié%?oI%r“'?ﬁﬁlf iPEE9% i I m may be put
on a bottle as | ahel havi a design, letters, a trademark, etc. printed
by a known ZTO?}&CHBI@F ¥id HreRE Pﬁeqﬁé‘ﬁéﬂ ]102)’}9@69[ -aé’ﬁfi S BPH known
met hod to fix._i t he bot.t|l e. The heating.method ma st eam heating or
hot air heatiﬁ&b’gﬁg’tP@rﬁégPﬁﬁﬁlpéﬁﬁggg?ﬁ&Q”? Qbﬂé?ﬁ%égﬁf'égﬁu so t hat
the | abel 5 erfac% mﬁl54%e fron1¥9 %geQOC - %B% heat -shri nkable film or
! t £ Phventi

heat-shrinkablgsﬁulpﬁpayer PPPW]O p?ggéﬁ Sﬁeﬁﬁgebe suitably

tilized t- ' | f t : ' ' f
Et t LEES{ fft nar gk 3%31 %jvﬁfﬁ%né?sp Llie%%t 5&%% A e %#LVLE%JA | %"bef” ]
further det ai IO%?{% E?feg(r%eﬁéﬁ&%@%lsgg{é%véﬁee%r&%%%%ﬁouIbg gge

under st ood t hat yihe presenty ichertdqnd %ﬁi%é}o a[l}‘;egk‘h}%o Td&ded Q)’edisg'}sfﬁé;h as

Exanpl es. Further, it is of course possible to ar compoun
tetrahydrof ur g algs0 olod U}_ehﬁrgﬁlg;‘igt 9l Urddies Lhinick CPRE WIRS Srd B and (O

in the following Exanples in t 0 sameé manner as in the case of the block

copol ymer (A) «digidsRENCGR demeti @O EEtd b 10ft { A) A stainl ess steel

pol ymeri zation tank equi pped with a jacket and a stirrer and having an
internal ggpacity mfe ¥dk Wasogddmsitad o t thcyrd ohexanereichI£plwced by 25
nitrogen. Then, in a nitrogen gas atnosphere, 61.65 kg of cycl ohexane

cont ai ni ng 15Q ipAred, teiy dky dnreffdranbland ehyty aled d®. aneaksr thent ent of

at nost 6 ppm was 22 charged into the polynerization tank, and then, 5.95
kg of styrene bdefkdpatogebritd o wad @hec @dteiinenf s fiistows ppm was added. The
internal tenperature was raised to 50C, then 75 m of a cycl ohexane sol ution
contai ning 10 mas®@haik pinportilan i upam@asntadole ds hé ob 1y dabymaoliynmeri zat i on
for 20 mnutes within a range where the maxi num tenperature did not exceed
120C (first stagequenower imaEdsenrt) iFuhendrqrn hef iterhndionampemetir e was

rai sed to 80C, 10 and then 9.4 kg of styrene dehydrated to a water content
of at nosto5 meamEnts4.ih Kdeofcdpitlaticane Easuott tdfr duleh winwl evudreat ¢ eve
for dehydration were sinmultaneously added, followed by pol ynerization for 20
m nut es wi t hi Ryanosegdahaantaigatdmmithe apreBme®e) of dl(?‘%t exceed 120C
15(second stage polynerization). Then, after term nation of heat generation,
under a constant COHIiATIHP OOk HG NfBP vkl 2X¥ APt &t Y erperReBORY 381t kg of

h f foll
SLyrene dehydrateq 19 & YaLe KON o RindDte 2uBD Y AL o011 OV

copolymer is obtained in such a manner that in accordance
25 with an osmic acid decomposition method disclosed by L.
M. Kolthoff, et. al., J. Polym. Sci., 1, 429 (1948), the

block copolymer is oxidized and decomposed by tert-butyl



20 20 mnutes within a range where the maxi nrumtenperature did not exceed
'120C (third stage polynerization). After term nation of the polynerization,
wat er was added to the solution to deactivate a |iving polyner. Then,

cycl ohexane was further added for dilution, and the 25 diluted solution was
poured into a | arge amount of nethanol to frecipitate the pol yner content.
The pol yner content was separated and then dried under vacuumto 23 obtain
a powdery bl oblydeoperpméde Msinphias ciag adadiign ameginds qfa-adsmid@citthe nunber
average nol ecul ar wei ght_ of the pol ystyrene bl ock section, GPO (gel

per meat i on chitbent BgLAEH) ivtct ke lpaiops epoeme ednperrdanadbitdiatedbyEs
subjecting this polynmer to ozone deconposition was neasured (as the

det ector, an defr &heoVénydp@gomgddespihy dgecaainn falvaern bRafdIRdfgtte of 254
nm was used), and_ the nol ecul ar weights corresponding to the respective
peaks were obP&Gnédef PHACARLIHTAG &P ed Spr@sarEr diieh vdieiEst &idar d
pol ystyrene and styrene ol igoner. Wen the obtained two pol ystyrene bl ocks
are desi gnat edegs RE &he A2lich&ntrmrhaf Hhe yd&violdd@atichei ghts were
55,000 and 10,000, respectively. Further, the entire nunber average

mol ecul ar wei &Mdrr%é’é”ﬁ’toé’d DR YESE s MEREIT 500, By using the sane

met hod as above, klock copalyners (a-2) to (a-7) as jdentified in Table 1
wer e obt ai ned by c¢oHtTBIY i rfdyq H‘é’slaﬁﬁﬂ}r‘?{% S(ﬁlg%‘it#]é%e?% bf&ad’r%ne and
tetrahydrofuran. [Further, .the nol ecular weight of the 20 term nal

pol yst yrene bPSEESKEL 1ol §i3%ed by the amount of the cycl ohexane sol ution

contai ning 10 mass%.of. n-butyl_ lithiu dded, Further, in Table |, B
represents a copolgﬁ  HIRK eo"?abs %/rae:gelaoaq(d Cb?ﬁcgfd\{%‘?ﬁlé,w%% ?rheentire

oo oo (A ke (AL e D SRR B

Ex le I, st j Ql ' ' - [
Doty 1]t hi GRS AT A S SRR G Sonidhe A Mo S 4151 10
Wk & o) 10

random pol ynerdzaly g 28es & Q19R1Q141 SHUERQsS i GRS
(b-5) in Table 25%1. Furthg, ylt e éagrre rre?'ﬁgg’ as |%§b§§?erence Exanmpl e 1,

bl ock pol yner g Bly $ialkise eRaT@iBthgathiil 1q:a0 Vi apl il Uas 1ile ghown in

Tabl e 2-1. The nunber average nol écul ar wei ghts of the styrene bl ock

sections were /R OgM Jnlte TARKTELROGAS 4t RRiel entanfaanp! & 1.
Further, also with respect to (b-1) to (b-5), the 10 nol ecul ar wei ght of the

term nal pel ygiywaneddtadn Wasn @ld 8 Pt he rmpntadmdthie: cycl ohexane
sol ution containing 10 nmass% of n-butyl Iithium added, which was the sane as
used in ReferenReedosahdre Hhviy thefumbdls Gnidradd o Ledul & repigseds a
copol ynmer bl ock of styrene 15 and butadi ene, and the styrene/butadiene ratio
of B is shown ath ltdaastTabhlono REFERENGE HEWAVALE @0 Praludidroni ofhd$B)a ((b-6) to
(b-11)) The sane polynerization tank as in Reference Exanple 1 was flushed
wi th cycl ohexarmmdand doxa laaedt [yl ol ,r dgerha20 atheleadtn &t nbrie ogemiyasl ,

at nosphere, 49 kg of cycl ohexane dehydrated to a water content of at nost 6
ppm and 5. 67 leg bdfocdt ygreartel ade hyahratissdl i imwatelr aonimnt aforedtimst 5 ppm
were charged and nmintai ned at 30C. Then, 152 ml of a cycl ohexane sol ution
cont ai ni ngo10 hyslxsPaafoan havidnP 5 |nuniiamaweragrictbléruantweidht |ofved by
pol ynmeri zation. After styrene was conpletely consuned, the internal

t enper at ur e ofatt Heasdadq P &k msis Than ekl ¢ @ ®dC, tunthendiamhiate t he
tenperature was mai ntained, 3.99 kg in a _total anount of styrene dehydrated
to a water cork&aft et IReAQM 5° VRF PY KIS RA  JFORROBRT

but adi ene passed through a nol ecul ar sieve for dehydration, were
units, from 55 to 95 mass% of a vinyl aromatic

hydrocarbon and from 5 to 45 mass% of a conjugated diene,
25 and further has from 15 to 45 mass% of at least one
random copolymer block comprising, as monomer units, from

0 to 55 mass% (provided that 55 mass% is excluded) of a



5 sinul taneously added at constant rates of 2.6 kg/hr and 0.82 kg/hr,
‘respectively, and after conpletion of the addition, the system was

mai ntained as it was for 5 mnutes. After butadi ene gas was conpletely
consuned, while the internal tenperature of the reaction systemwas io

mai nt ai ned at 75C, 7.35 kg of butadi ene wat0Oadded all at once and
continuously reacted. Further, 2.73 kg of styrene dehydrated to a water
content of at viimgl arppartwes hgdaded aablonatandnde cand spaloy men zecsThe sol ution
after conpletion of the polynerization 15 was treated in the same manner as
i n Reference HEpaopliced thatb#s&i mazspovce exdiludeld)c afolay menjugatebhi s is

desi gnated as (b-6). Further, R1L and R2 shown in Table 2-2 represents

t he random bl ddlensecti ons of styrene and butadi ene, and the 20 ratio of such
styrene and but adi ene was obtained by cal cul ati on fromthe nononers at the
time of charging. ®): i%6 avdss¥%kofcaptoryeres armn27i siess Sbfm AR dob e, R2: O
mass% of styrene and 100 mass % of butadi ene. These results are shown in
Tabl e 2-2.5250¢is8§ ife as aimyde erothags ol dyclridsed baitov @ s Iomsinesopuliueer s
(b-6) to (b-11) as identified in Table 2 were obtained by controlling the
amount s of st phendremd 25260hgPatiaend. of a camjtigated QiFas. e aB Mondmemass %
ratio of styrene to butadi ene of each random bl ock section (Rl, R2) is
shown. REFERENGE tEXARFEEeFabpyoduyem & o (16 "shfe £ind peiyedAamatof t ank
as in Reference Exanple 1 was flushed with cycl ohexane and repl aced by

ni trogen. ThelYGhPCAIRON: 0§én NGROMEIBEVHEr e a1B frpmh2 Soyid &%W% of
dehydrated to a water content of at nost 6 ppm.and 0.40 kg of styrene
dehydr at ed t o2 SRRISF2ESA: GAENSH &S MOEC™SY MO35H- were charged and

mai nt ai ned at 30C.__Then, 155 m of a cycl ohexane sol ution containjng 10
mass% of hobutyl |5k rﬁﬁlﬁn‘&/&é{’é’]a@dféﬁn%tﬁéﬁ?ﬁ@c% POVEY W?i‘&ﬁ’i/d’é‘?’r"z%'tion.

After styrene was conpletely _consuned, the i rnal .tenperature of the
reaction syst@ﬁﬁc\ﬁ&gsﬁissgﬁstséﬂ ,en‘%’?lé‘ﬁ’(ﬂ:e\/\/r‘ﬁ Z"ht%é”tgelgﬁé:ryatalﬂcg was
mai nt ai ned, 16.90.kg in a.total a of_.styrene, dehydrated to a water
;:ﬁnten:] of alt rﬁ?lftka%epﬁr%s&f a?cﬁg%r%?’r‘? fltigilatlené}?’oﬁﬁ%@f poci?ltra(diaé'fé\aﬁétssed
rough a no ar. eve far .de Qn, were -si nul.tane ided ,a
constant rat es%t)éf Vﬂ&’f I?&Pﬁnratal%d }%’gﬁ%a?rlpé)fhrl,s rleessris’ectthla\fleIq%/b,S %an k f'?cehre
conpl eti on of i tion, t i At ai : - for five
m nut es. Furtrﬁitee?%e%%%otlk’g@gfe gﬁ?ﬁ?ﬁgw&\%}rﬁe etaéct):ngjqrwa elrn¥ content of at

nost 5 ppggwa%oq%q%q]e@ 'beatla‘%]a;%e and pol yneri zed. 25The solution after
conpl etion of the polynerization was treated in the same manner as in

Ref erence Exanpl e 4,0 qbtigid 2, powdesy %ﬁw&p%wﬁ’ (@y This is 27

designated as (c-1). Further, the ratio of e styrene to butadi ene of the

random bl ock $8GIAGRHIRS Hakt aited Jun Gl Guilallon £ omdhe dmnqiers at the
time of charging, and they were 85 5 mass% and 15 nmass% respectively. These

results are shompddedali®ld of a WMSy0 divmatare HRI A Ssorlassrifgd above,
a bl ock copolyner (c-2) as identified'in Table 3 was obtained by controlling

the amounts omsibarenereadddwadenar e igVRIESH Tk 1, oodhend! ock
copolymers were put into a 20 L Henschel m xer and bl ended in the bl end
proportions asdsdenihan e ,ionolabli€s thel nudbér? averkhat mbhecudbal waiotitt

woul d be 10 kg and then, extruded by a 40 nm O extruder (single 15 Dul nage
screw, nmanuf actutresdish\B Ol alwat @H rchisst riledn MhoddMertheCdgldriak )ofattlae
tenperature of 200C to obtain pellets of a block copol ymer m xture.

Usi ng t he pel ltetasysparemmi,t hmeskaddeow asitss averse nmedisyirdid y rerat doeatance with

| SO 1133 under a test 20 condition of 200C with a |oad of 49 N Then, 8
kg of this bl cdkigdyaly peropeinttigse aihdle khasdt o dhina diends o dbe abl e GPPS
(&00C, manufactured by TOYO- STYRENE CO., LTD.) were put, and blended in a 20
L Henschel ni RB20%andChhEheerthgdelapyl, a 100 ameaEcexhieg@ed t2haSsiendl2@dom mage
screw, manufactured by Tabata Industrial Machinery Co., Ltd.) at a

t enper at uRé ofCORIVQMEF dPsikn Pl IRtaf Ry da s st ot WWEng 8 kg of
this resin 28 conposition, a _sheet having a thickness of 0.3 pmwas forned
by extrusion dfFtitsyér FREbaA ISPIRI|EHRL A S F v irYh

stretching tenmperature _of_ 88C ans, of a biaxially stretchjn ar at us
g rElpromatl’:ltc hydrocar onm%laving a number average mo eguf§



(manuf actured by Toyo Sei ki Sei saku-Sho, Ltd.) to prepare a heat-shrinkabl e
film (thickness: about 65 pm, whereupon various eval uations were carried
out. The results are shown in Tables 4-1 and 4-2. Measurenents of physical
properties of the heat- io shrinkable filnms in Tables 4-1 and 4-2 were
carried out by the follow ng nmethods. Herellthe tensile strain at break
represents the breakage resistance of the heat-shrinkable film and

| i kewi se, the wedlgit! & fmadullesstepoesat addaddygithdry,13d0edreat shrinkage
represents 15 the heat shrinking property, and the haze represents the
transparency. (B) H)s HansiHear firedigrail preedklaoid ¢@mslymee nodit usan
Measured in accordance with JI'S 1(6871 by using a TENSILON uni versal testing
machi ne ( RTC E2t(Ar mamidfeac taveathdey mél& 20 rCweiditd.of from (80, Heatto
shrinkage: Afilmwas inmrersed in boiling water at 100C for 10 seconds,

wher eupon t he llesat tdlam 20y 0las wieladulletsed tom tlHe Hol1bwargs ¥ oryimdta. Heat
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42,000 000" 13 h%/%or’o%%orb%n saZr{dStfr1<37InS45 to 100 mass% (provided that 45
mass% 1s excluded) of a conjugated diene. If no block
section composed mainly of a vinyl aromatic hydrocarbon
15 1is present at any terminal, or even if a block section
composed mainly of a vinyl aromatic hydrocarbon is
present at one terminal, if its number average molecular
weight is less than 20,000, the transparency of the sheet
or film may sometimes deteriorate. Further, if its
20 number average molecular weight is 120,000 or higher, the
processability of the resin composition may sometimes
deteriorate.
Further, the entire number average molecular weight
is less than 50,000, the transparency of the sheet or
25 film may sometimes deteriorate, and if the entire number

average molecular weight is 200,000 or higher, the

processability of the resin composition may sometimes
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deteriorate. If the vinyl aromatic hydrocarbon of the
random block a exceeds 95 mass% as monomer units, the
shrinking properties of the sheet or film may sometimes
deteriorate, and if the vinyl aromatic hydrocarbon is
5 less than 55 mass% as monomer units, the rigidity of the
sheet or film may sometimes deteriorate.

Further, if the random block a is less than 10
mass%, the shrinking properties of the sheet or film may
sometimes deteriorate, and if it exceeds 70 mass%, the

10 balance of the rigidity and the breakage resistance of
the sheet or film may sometimes deteriorate. If the
vinyl aromatic hydrocarbon of the random block b exceeds
55 mass% as monomer units, the balance of the rigidity
and the breakage resistance of the sheet or film may

15 sometimes deteriorate. Further, if this random block b
is less than 15 mass$%, the balance of the rigidity and
the breakage resistance of the sheet or film may
sometimes deteriorate, and if it exceeds 45 mass%, the
decrease in the rigidity of the sheet or film may

20 sometimes be large.

Further, the molecular structure of (B) is
preferably straight-chained.

(C) is a block copolymer comprising from 60 to 95
mass% of a vinyl aromatic hydrocarbon, as monomer units,

25 and from 5 to 40 mass% of a conjugated diene, as monomer
units, preferably from 75 to 95 mass% of a vinyl aromatic

hydrocarbon, as monomer units, and from 5 to 25 mass% of



en 00T/0 L-ct 09 017 ZV-ZU -TU-TV 37,000 000' 6T 000' 817T EZ CE/OL 6E S9/ ST
'9-q 65 117 ZV-ZU -TU-TV 41, 000 000' 03 000" 391 SZ 76/ 24 SE 001/0 Units Yssew

96 SSEW

10

15

20

25

96SSEW  %SSEW

13

a conjugated diene, as monomer units. If the vinyl
aromatic hydrocarbon exceeds 95 mass% as monomer units,
the shrinking properties of the sheet or film may
sometimes deteriorate. On the other hand, if the vinyl
aromatic hydrocarbon is less than 60 mass% as monomer
units, the rigidity of the sheet or film may sometimes
deteriorate.

The block copolymer of (C) preferably has at least
one random copolymer block section comprising a vinyl
aromatic hydrocarbon and a conjugated diene, and such a
random copolymer block section preferably comprises from
55 to 95 mass% of a vinyl aromatic hydrocarbon, as
monomer units, and from 5 to 45 mass% of a conjugated
diene, as monomer units.

If the vinyl aromatic hydrocarbon of the random
copolymer block section exceeds 95 mass% as monomer
units, the shrinking properties of the sheet or film may
sometimes deteriorate, and if the vinyl aromatic
hydrocarbon is less than 55 mass% as monomer units, the
rigidity of the sheet or film may sometimes deteriorate.

(C) preferably has an entire number average
molecular weight of at least 200,000 and less than
300,000, more preferably at least 220,000 and less than
280,000. If the entire number average molecular weight
is less than 200,000, the transparency of the sheet or
film may sometimes deteriorate. On the other hand, if

the entire number average molecular weight is 300,000 or
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higher, the processability of the resin composition may

sometimes deteriorate.

Further, the molecular structure of (C) is

preferably linear.

5 In the block copolymer mixture comprising block
copolymers (A), (B) and (C), (A) is from 20 to 60 mass%,
preferably from 25 to 50 mass%, further preferably from
30 to 50 mass%, (B) is from 20 to 70 mass%, preferably
from 25 to 60 mass%, further preferably from 30 to 55

10 mass%, and (C) is from 5 to 50 mass%, preferably from 10
to 40 mass%, further preferably from 15 to 30 mass%. 1If
(A) 1is less than 20 mass%, the transparency of the sheet
or film may sometimes deteriorate. If (A) exceeds 60
mass%, or if (B) is less than 20 mass%, the breakage

15 resistance of the sheet or film may sometimes
deteriorate. If (B) exceeds 70 mass%, the transparency
and rigidity of the sheet or film may sometimes
deteriorate. If (C) is less than 5 mass%, the heat-
shrinking properties of the sheet or film may sometimes

20 be inadequate, and if it exceeds 50 mass%, the breakage
resistance may sometimes deteriorate.
The vinyl aromatic hydrocarbon to be used for (a),
(B) and (C) may, for example, be styrene, o-
methylstyrene, p-methylstyrene, p-tert-butylstyrene, 1,3-
25 dimethylstyrene, o-methylstyrene, vinyl naphthalene or

vinyl anthracene, and particularly preferred is styrene.

Among them, only one type may be used or two or more
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types may be used in combination.

The conjugated diene to be used for (aA), (B) and (C)
is a diolefin having a pair of conjugated double bonds
having from 4 to 8 carbon atoms, such as 1,3-butadiene,

5 2-methyl-1,3-butadiene (isoprene), 2,3-dimethyl-1,3-
butadiene, 1,3-pentadiene or 1,3-hexadiene. Particularly
preferred is 1,3-butadiene or isoprene. Among them, only
one type may be used, or two or more types may be used in
combination.

10 (4a), (B) and (C) can be obtained by a common living
anion polymerization in an organic solvent using an
organic lithium compound as a polymerization initiator.
The organic solvent to be used for this production is a
low molecular weight organic compound composed of carbon

15 and hydrogen, and for example, a known organic solvent
may be used, such as an aliphatic hydrocarbon such as
butane, pentane, hexane, isopentane, heptane, octane or
isooctane; an alicyclic hydrocarbon such as cyclopentane,
methylcyclopentane, cyclohexane, methylcyclohexane or

20 ethylcyclohexane; or an aromatic hydrocarbon such as
benzene, toluene, ethylbenzene or xylene.

The organic lithium compound is a compound having at
least one lithium atom bonded in its molecule, and it
may, for example, be ethyl lithium, n-propyl lithium,

25 isopropyl lithium, n-butyl lithium, sec-butyl lithium or
tert-butyl lithium.

In the production of a block copolymer, a small
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amount of a polar compound may be dissolved in the

solvent. The polar compound is used to improve the

efficiency of the initiator. It may, for example, be an

ether such as tetrahydrofuran, diethylene glycol dimethyl

s ether or diethylene glycol dibutyl ether; an amine such

as triethylamine or tetramethylethylenediamine; a

thioether; a phosphine; a phosphoramide; an alkylbenzene

sulfonate; or an alkoxide of potassium or sodium. Among

them, a preferred polar compound is tetrahydrofuran.

10 The polymerization temperature for the production of
the block copolymer is usually from -10 to 150°C,
preferably from 40 to 120°C. The time required for the
polymerization varies depending upon the conditions, but
it is usually within 48 hours, preferably from 0.5 to 10

15 hours. Further, the interior of the polymerization
apparatus is preferably preliminarily replaced with an
inert gas such as nitrogen gas. The polymerization
pressure is not particularly limited so long as the
polymerization is carried out within a sufficient

20 pressure to maintain the monomer and the solvent in a
liquid phase within the above mentioned polymerization
temperature. Further, it is necessary to be careful for
not permitting impurities which may deactivate a living
polymer, such as water, oxygen, carbon dioxide gas, etc.

25 to enter into the interior of the polymerization

apparatus.

After completion of the polymerization, for example,
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water, an alcohol, carbon dioxide, an organic acid or an
inorganic acid is added for deactivation in an amount
sufficient to deactivate living active terminals.

To obtain the block copolymer mixture comprising

5 (A), (B) and (C), the polymerization liquids deactivated
after completion of the polymerization of the respective
block copolymers, may be mixed, followed by removal of
the solvent, or the resins obtained by removing the
solvents from the respective polymerization ligquids, may

10 be blended with one another, followed by melt-kneading by
an extruder.

To the obtained copolymer mixture, various additives
may further be incorporated, as the case requires. For
example, a stabilizer, a lubricant, a processing aid, a

15 blocking-preventing agent, an antistatic agent, a
defogging agent, a weather resistance-improving agent, a
softening agent, a plasticizer and a pigment may be
mentioned. Further, these additives may be added at the
time of producing a resin composition by mixing the block

20 copolymer mixture with a styrene resin.

The stabilizer may, for example, be a phenolic
antioxidant such as 2-[1-(2-hydroxy-3,5-di-tert-
pentylphenyl)ethyl] -4,6-di-tert-pentylphenyl acrylate, 2-
tert-butyl-6-(3-tert-butyl-2-hydroxy-5-methylbenzyl) -4-

25 methylphenyl acrylate, octadecyl-3-(3,5-di-tert-butyl-4-
hydroxyphenyl) propionate or 2,6-di-tert-butyl-4-

methylphenol, or a phosphorus-type antioxidant such as
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2,2-methylenebis(4,6-di-tert-butylphenyl) octyl
phosphite, trisnonylphenyl phosphite, or bis(2,6-di-tert-
butyl-4-methylphenyl)pentaerythritol diphosphite.

As a lubricant, a processing aid, a blocking-
preventing gent, an antistatic agent or a defogging
agent, for example, a saturated fatty acid such as
palmitic acid, stearic acid or behenic acid; a fatty acid
ester such as octyl palmitate, octyl stearate or a
pentaerythritol fatty acid ester; a fatty acid amide such
as erucic acid amide, oleic acid amide, stearic acid
amide or ethylenebis stearic acid amide; a sorbitan fatty
acid ester such as a glycerol-mono-fatty acid ester, a
glycerol-di-fatty acid ester, a sorbitan-mono-palmitic
acid ester or a sorbitan-mono-stearic acid ester; and a
higher alcohol such as myristyl alcohol, cetyl alcohol or
stearyl alcochol, may be used.

As a weather resistance-improving agent, an
ultraviolet ray-absorber such as 2-(2’-hydroxy-3’'-tert-
butyl-5’-methylphenyl) -5-chlorobenzotriazole, 2,4-di-
tert-butylphenyl-3’,5’'-di-tert-butyl-4’'-hydroxy benzoate
or 2,-hydroxy-4-n-octoxybenzophenone, or a hindered amine
type weather resistance-improving agent such as
tetrakis(2,2,6,6-tetramethyl-4-piperidyl)-1,2,3,4-
butanetetracarboxylate, may, for example, be used.

Further, as other additives, white o0il or silicone
0il may, for example, be added.

These additives are used preferably in an amount
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within a range of from 0 to 5 mass% in the block
copolymer mixture. If they exceed 5 mass%, the additives
may bleed out on the surface of the sheet or film,
whereby the appearance may be impaired.

5 The melt mass flow rate of the block copolymer
mixture thus obtained is not particularly limited, but it
is preferably from 2 to 30 g/10 min, more preferably from
5 to 20 g/10 min, further preferably from 5 to 15 g/10
min, from the viewpoint of the molding processability.

10 Here, the measurement was carried out in accordance
with ISO 1133 under a test condition of 200°C with a load
of 49 N.
The styrene resin to be incorporated to the block
copolymer mixture is a polymer having a vinyl aromatic
15 hydrocarbon in its molecule, and it may, for example, be
a polystyrene, a styrene/a-methylstyrene copolymer, an
acrylonitrile/styrene copolymer, a styrene/acrylate
copolymer, a styrene/methacrylate copolymer, a
styrene/maleic anhydride copolymer or a styrene/butadiene
20 copolymer. Particularly preferred is a polystyrene, a
styrene/acrylate copolymer or a styrene/butadiene
copolymer.
To be used for a heat-shrinkable film or a heat
shrinkable multilayer film, in order to improve the
25 rigidity, it is preferred to incorporate from 5 to 100
parts by mass of the styrene resin to 100 parts by mass

of the block copolymer mixture. The styrene resin is
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more preferably from 10 to 80 parts by mass, further
preferably from 20 to 60 parts by mass, to 100 parts by
mass of the block copolymer mixture.

A known method may be employed as the method for
producing such a heat-shrinkable film or a heat-
shrinkable multilayer film. For example, the heat-
shrinkable film may be obtained by forming the resin
composition into a sheet or film by a T die method or a
circular die method and stretching it in a monoaxial
direction or biaxial directions. The heat-shrinkable
multilayer film may be obtained by forming the resin
composition into a sheet or film by a T die or a circular
die having a feed block or a multi-manifold so that it
will be at least one layer, and stretching it in a
monoaxial direction or biaxial directions. For a layer
other than the resin composition, it is preferred to
employ a styrene resin.

Further, the block copolymer mixture may be used as
sheeted alone and stretched.

In order to obtain a good shrinking property, the
stretching temperature is preferably from 60 to 120°C,
and the draw ratio is preferably from 1.5 to 8 times.
Further, the film thickness is preferably from 10 to 300
pm.

The obtained heat-shrinkable film or heat-shrinkable
multilayer film may be put on a bottle as a label having

a design, letters, a trademark, etc. printed by a known
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method, and then, the label is heat-shrinked by a known
method to fix it on the bottle. The heating method may
be steam heating or hot air heating, and the heating
temperature is preferably adjusted so that the label
surface will be from 70 to 90°C.

The heat-shrinkable film or heat-shrinkable
multilayer film of the present invention may be suitably
utilized as a heat-shrinkable cap seal for a bottle, a
protective film for a bottle or other packaging films,

other than as a heat-shrinkable label for a bottle.

EXAMPLES

Now, the present invention will be described in
further detail with reference to Examples. However, it
should be understood that the present invention is by no
means restricted by such Examples. Further, it is of
course possible to use a polar compound such as
tetrahydrofuran also in the production of the block
copolymers (B) and (C) in the following Examples in the
same manner as in the case of the block copolymer (A).
REFERENCE EXAMPLE 1: Production of (A)

A stainless steel polymerization tank equipped with
a jacket and a stirrer and having an internal capacity of
150 L was flushed with cyclohexane and replaced by
nitrogen. Then, in a nitrogen gas atmosphere, 61.65 kg
of cyclohexane containing 150 ppm of tetrahydrofuran and

dehydrated to a water content of at most 6 ppm, was

08
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charged into the polymerization tank, and then, 5.95 kg
of styrene dehydrated to a water content of at most 5 ppm
was added. The internal temperature was raised to 50°C,
then 75 ml of a cyclohexane solution containing 10 mass$%
of n-butyl lithium was added, followed by polymerization
for 20 minutes within a range where the maximum
temperature did not exceed 120°C (first stage
polymerization) .

Further, the internal temperature was raised to 80°C,
and then 9.4 kg of styrene dehydrated to a water content
of at most 5 ppm and 4.1 kg of butadiene passed through a
molecular sieve for dehydration were simultaneously
added, followed by polymerization for 20 minutes within a
range where the maximum temperature did not exceed 120°C
(second stage polymerization).

Then, after termination of heat generation, under a
constant condition of the internal temperature being
80°C, 1.1 kg of styrene dehydrated to a water content of
at most 5 ppm was added, followed by polymerization for
20 minutes within a range where the maximum temperature
did not exceed 120°C (third stage polymerization).

After termination of the polymerization, water was
added to the solution to deactivate a living polymer.
Then, cyclohexane was further added for dilution, and the
diluted solution was poured into a large amount of
methanol to precipitate the polymer content. The polymer

content was separated and then dried under vacuum to

Mass%



T-d Melt mass flow rate of block copol yner m xture Blend fornulation of
‘resin conposition (block copolyner m xture/polystyrene) Tensile strain at
break Tensile nodulus Heat shrinkage ezpH Blend proportions of block
copol ymer m xture Various properties of filmusing resin conposition 37
OT ' 3cH 'clwop 1los] los 9 E 23
obtain a powdery block copolymer (A). This is designated
as (a-1). For the number average molecular weight of the
polystyrene block section, GPC (gel permeation
chromatogragh) of the polystyrene component obtained by
5 subjecting this polymer to ozone decomposition was
measured (as the detector, an ultraviolet spectroscopic
detector set at a wavelength of 254 nm, was used), and
the molecular weights corresponding to the respective
peaks were obtained from calibration curves prepared by
10 using standard polystyrene and styrene oligomer. When
the obtained two polystyrene blocks are designated as A;
and A,, their number average molecular weights were
55,000 and 10,000, respectively. Further, the entire
number average molecular weight measured by GPC was
15 190,000.
By using the same method as above, block copolymers
(a-2) to (a-7) as identified in Table 1 were obtained by
controlling the amounts of styrene, butadiene and
tetrahydrofuran. Further, the molecular weight of the
20 terminal polystyrene block was controlled by the amount
of the cyclohexane solution containing 10 mass% of n-
butyl lithium added. Further, in Table 1, B represents a
copolymer block of styrene and butadiene, and the
styrene/butadiene ratio of B is shown in the Table.
25 REFERENCE EXAMPLE 2: Production of (B) ((b-a) to (b-5))

In the same manner as in Reference Example 1,

styrene and butadiene were polymerized in cyclohexane
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using n-butyl lithium as an initiator and tetrahydrofuran
as a random-polymerization agent, to obtain compositions
as shown at (b-1) to (b-5) in Table 2-1. Further, by the
same method as in Reference Example 1, block polymers (B)
5 were separated. Their analytical values are shown in
Table 2-1. The number average molecular weights of the
styrene block sections were measured by the same method
as in Reference Example 1.
Further, also with respect to (b-1) to (b-5), the
10 molecular weight of the terminal polystyrene block was
controlled by the amount of the cyclohexane solution
containing 10 mass% of n-butyl lithium added, which was
the same as used in Reference Example 1. Further, also
in Table 2-1, B represents a copolymer block of styrene
15 and butadiene, and the styrene/butadiene ratio of B is
shown in the Table.
REFERENCE EXAMPLE 3: Production of (B) ((b-6) to (b-11))
The same polymerization tank as in Reference Example
1 was flushed with cyclohexane and replaced by nitrogen.
20 Then, in a nitrogen gas atmosphere, 49 kg of cyclohexane
dehydrated to a water content of at most 6 ppm and 5.67
kg of styrene dehydrated to a water content of at most 5
ppm, were charged and maintained at 30°C. Then, 152 ml
of a cyclohexane solution containing 10 mass% of n-butyl
25 lithium was added thereinto, followed by polymerization.
After styrene was completely consumed, the internal

temperature of the reaction system was raised to 80°C,
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and while the temperature was maintained, 3.99 kg in a
total amount of styrene dehydrated to a water content of
at most 5 ppm and 1.26 kg in a total amount of butadiene
passed through a molecular sieve for dehydration were

5 simultaneously added at constant rates of 2.6 kg/hr and
0.82 kg/hr, respectively, and after completion of the
addition, the system was maintained as it was for 5
minutes. After butadiene gas was completely consumed,
while the internal temperature of the reaction system was

10 maintained at 75°C, 7.35 kg of butadiene was added all at
once and continuously reacted. Further, 2.73 kg of
styrene dehydrated to a water content of at most 5 ppm
was added all at once and polymerized.

The solution after completion of the polymerization

15 was treated in the same manner as in Reference Example 1
to obtain a powdery block copolymer (B). This is
designated as (b-6).

Further, R; and R, shown in Table 2-2 represents the

random block sections of styrene and butadiene, and the

20 ratio of such styrene and butadiene was obtained by
calculation from the monomers at the time of charging.
R;: 76 mass% of styrene and 24 mass% of butadiene. R;: O
mass% of styrene and 100 mass% of butadiene. These
results are shown in Table 2-2.

25 Using the same method as described above, block
copolymers (b-6) to (b-11) as identified in Table 2 were

obtained by controlling the amounts of styrene and
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butadiene.
Further, in Table 2-2, the mass% ratio of styrene to
butadiene of each random block section (R;, R,;) is shown.
REFERENCE EXAMPLE 4: Production of (C)
5 The same polymerization tank as in Reference Example
1 was flushed with cyclohexane and replaced by nitrogen.
Then, in a nitrogen gas atmosphere, 48 kg of cyclohexane
dehydrated to a water content of at most 6 ppm and 0.40
kg of styrene dehydrated to a water content of at most 5
10 ppm, were charged and maintained at 30°C. Then, 155 ml
of a cyclohexane solution containing 10 mass% of n-butyl
lithium was added thereinto, followed by polymerization.
After styrene was completely consumed, the internal
temperature of the reaction system was raised to 80°C,
15 and while the temperature was maintained, 16.90 kg in a
total amount of styrene dehydrated to a water content of
at most 5 ppm and 2.90 kg in a total amount of butadiene
passed through a molecular sieve for dehydration, were
simultaneously added at constant rates of 11.1 kg/hr and
20 1.9 kg/hr, respectively, and after completion of the
addition, the system was maintained as it was for five
minutes. Further, 0.40 kg of styrene dehydrated to a
water content of at most 5 ppm was added all at once and
polymerized.
25 The solution after completion of the polymerization

was treated in the same manner as in Reference Example 1

to obtain a powdery block copolymer (C). This is
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designated as (c-1).

Further, the ratio of the styrene to butadiene of
the random block section was obtained by calculation from
the monomers at the time of charging, and they were 85

5 mass% and 15 mass%, respectively. These results are
shown in Table 3.

Using the same method as described above, a block
copolymer (c-2) as identified in Table 3 was obtained by
controlling the amounts of styrene and butadiene.

10 EXAMPLES 1 TO 9

The block copolymers were put into a 20 L Henschel
mixer and blended in the blend proportions as identified
in Tables 4-1 to 4-2 so that the total amount would be 10
kg and then, extruded by a 40 mmd extruder (single

15 Dulmage screw, manufactured by Tabata Industrial
Machinery Co., Ltd.) at a temperature of 200°C to obtain
pellets of a block copolymer mixture.

Using the pellets, the melt mass flow rate was
measured in accordance with ISO 1133 under a test

20 condition of 200°C with a load of 49 N.

Then, 8 kg of this block copolymer mixture and 2 kg
of a commercially available GPPS (G200C, manufactured by
TOYO-STYRENE CO., LTD.) were put and blended in a 20 L
Henschel mixer and then extruded by a 40 mm® extruder

25 (single Dulmage screw, manufactured by Tabata Industrial
Machinery Co., Ltd.) at a temperature of 200°C to obtain

pellets of a resin composition. Using 8 kg of this resin
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composition, a sheet having a thickness of 0.3 mm was
formed by extrusion and transversely monoaxially
stretched 4.5 times at a stretching temperature of 88°C
by means of a biaxially stretching apparatus

5 (manufactured by Toyo Seiki Seisaku-Sho, Ltd.) to prepare
a heat-shrinkable film (thickness: about 65 um),
whereupon various evaluations were carried out. The
results are shown in Tables 4-1 and 4-2.

Measurements of physical properties of the heat-

10 shrinkable films in Tables 4-1 and 4-2 were carried out
by the following methods. Here, the tensile strain at
break represents the breakage resistance of the heat-
shrinkable film, and likewise, the tensile modulus
represents the rigidity, the heat shrinkage represents

15 the heat shrinking property, and the haze represents the
transparency.

(1) Tensile strain at break and tensile modulus:
Measured in accordance with JIS K6871 by using a TENSILON
universal testing machine (RTC-1210A) manufactured by A &

20 D Co., Ltd.

(2) Heat shrinkage: A film was immersed in boiling
water at 100°C for 10 seconds, whereupon the heat
shrinkage was calculated by the following formula.

Heat shrinkage (%) = {(L1-L2)/L1} x 100

25 wherein L1 is the length (in stretching direction) before
the immersion, and L2 is the length (in the stretching

direction) after shrinkage by immersion in boiling water
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at 100°C for 10 seconds.
(3) Haze: A film was cutout in a size of 50 mm x 50 mm,
and the haze was measured by using a haze meter NDH2000
(manufactured by NIPPON DENSHOKU INDUSTRIES CO., LTD.)
(in accordance with JIS X7136).
COMPARATIVE EXAMPLES 1 TO 26

In the blend proportions as shown in Tables 5-1, 5-2
and 5-3, block copolymer mixtures and resin compositions
were obtained in the same manner as in Examples, and they
were respectively evaluated. The results are shown in
Tables 5-1, 5-2 and 5-3. Here, in Table 5-1, Comparative
Examples 1, 2, 4, 6, 12, 13, 15, 16, 19 and 20 are shown
as Comparative Examples for convenience of preparation of

the Table, but they are Working Examples of the present

invention.
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INDUSTRIAL APPLICABILITY

A resin composition comprising the block copolymer
mixture obtained by the present invention and a styrene
resin may be formed into a film, followed by stretching
to provide a heat-shrinkable film excellent in the
breakage resistance, shrinking property and rigidity and
excellent also in the balance of physical properties
including transparency. Such a heat-shrinkable film or
heat-shrinkable multilayer film is useful for labels for

plastic bottles, etc.

The entire disclosure of Japanese Patent Application
No. 2005-006398 filed on January 13, 2005 including
specification, claims and summary is incorporated herein

by reference in its entirety.
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CLAIMS

1. A block copolymer mixture comprising the following
block copolymers (A), (B) and (C) each containing a vinyl
aromatic hydrocarbon and a conjugated diene asg
constituting components, wherein (A) is from 20 to 60
mass%, (B) is from 20 to 70 mass%, and (C) is from 5 to
35 mass%:

(A) : & block copolymer comprising, as monomer units,
from 75 to 90 mass% of a vinyl aromatic hydrocarbon and
from 10 to 25 mass% of a conjugated diene, and having, at
least at one terminal, a block section composed mainly of
a vinyl aromatic hydrocarbon having a number average
molecular weight of at least 30,000 and less than
150,000;

(B) : a block copolymer comprising, as monomer units,
from 50 to 75 mass% of a vinyl aromatic hydrocarbon and
from 25 to 50 mass% of a conjugated diene, and having, at
both terminals, a block section composed mainly of a
vinyl aromatic hydrocarbon having a number average
molecular weight of at least 1,000 and less than 30,000;
and

{(C): a block copolymer comprising, as monomer units,
from 60 to 95 mass% of a vinyl aromatic hydrocarbon and
from 5 to 40 mass% of a conjugated diene, and having at
least one random copolymer block comprising, as monomer
units, from 55 to 95 mass% of a vinyl aromatic

hydrocarbon and from 5 to 45 mass% of a conjugated diene.



0o -i 4J4(1.1 1(S)FN Ti reHH E A0.4-' ri0400 .9-1 1:12111-100E
Various properties of filmusing resin conposition 41 | NDUSTRI AL
APPLI CABI LI TY A resin conposition conprising the block copol yner
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conj ugat ed di ene, and having, at both term nals, a block section
conposed nui magséf o =i nghiaganed i didnar cedr beninavi ay deasibay one
average nol ecul ar wei ght of at |east 1,000 and |ess than 30, 000; and
(O): a bl ock tespdrader acbipriseagtien sReed oaindy Pfofm BOPYb 95
mass% of a vinyl aromatic hydrocarbon and frﬁn15 to 40 mass* of a

conj ugat ed difEREAEAIDKITPRITICT RAG "D e THRESPEGHBPGnEP BT o0k
conpri sing, as.mononer _units, f t 0. 95 mass%.o LAyl aromatic
e oo ShTFRCRELother 0TBEP 4% SRR L0, HbOY

hydr ocar bon a mass a conjugate 43 2. A

bl ock copol ymer rrgxt.ugebﬁeapr&ég M&ey‘{iodﬂ o 0. BL0CkGOPD! ¥

(A), (B) and (O each containing a vin aromat1 ¢ hydrocarbon and a
conj ugat ed dln%ri%cﬁiaeoaétitz;het bRJa € OTPANEN S, 00N &R Ne6A) thanf L oM &,
to 60 nmass% (B) is from20 to 70 mass% and (C) is fromS to SO
mass % (Ahmprashheckagopehyner whits arermt isne cousbenaay®er agea

nmol ecul ar wei ght of at |east 100,000 and | ess than 300, 000,

conpri sing, asnyineagemattict sydbvoarén tandFmms$ 0%of 58 wmeagt of a
aromati ¢ hydrocarbon and fromS to 25 nass% of a conjugated di ene,
and havi ng, a@orjeastedt doraet erniinaiving blajck esedt iadnooenpesednahi M y
of a vinyl aromatic hydrocarbon having a nunber average nol ecul ar

wei ght of at 3legdt 236600 SAUPPESS WREM WS Gooinyl arpmpticy pl ock
copolynmer with an entire_ nunber avergge nol ecul ar _wei ght of gﬁ | east

50, 000 and | d¥SATEFL980 8HARIcBnPIPRTh PV LS MG ATt ¥818Rbme50
to 80 nmass% of vi nyl_.ar ti drocarb and from 20 ta_ SO nass%
of a conjug;fgﬂqﬁﬁgﬁe?GaﬂggE§9ﬁn8¥53tg?%%ggnhgﬂghe g?ﬁﬁngF?ma I%%i
section conp d _maj.nl y of Loyl _ar i I r Vi a
nunber aver ag8 WBPESUFEr Sergheor S rakef FEHGE e reR B fon
120, 000, having framel0 ta 40.BRES%RAIc&! #R84515:0ne Landaaygopel ymer
bl ock section conprising, as nononer units, from55 to
vinyl aromatic hydrocarbon and from 5 to 45 mass% of a

conjugated diene, and further having from 15 to 45 mass%

of at least one random copolymer block section comprising,



95 mass% of a vinyl aromatic hydrocarbon and fromb5 to 45 mass% of a
conjugated di ene, and further having from15 to 45 nmass% 44 as
nmononmer units, fromO to 55 mass% (provided that 55 mass%i s

excl uded) of a vinyl aromatic hydrocarbon and from45 to 100 mass%
(provided that 45 nmass%is excluded) of a,conjugated diene; and

(©: a block copolynmer with an entire nun%er aver age nol ecul ar wei ght
of at |east 200mdntenr leds st hd@rold00, 0905 GRHEYY SiHIGvidedPRAREES
units, from60 to 95 mass% of a vinyl aromatic hydrocarbon and from5
to 40 mass% e o wyatiededi ené, a anthihavimgneati d eastroeRebbangdem
copol ymer bl ock conprising, as nmononmer units, from55 to 95 mass % of
a vinyl ar omatyqn I‘?&Brt@cérﬁ’@omaéﬁ@ (popy Blad t46: oreiss dbacfs sa isonrkubaded)
diene. 3. The_ bl ock copolyner m xture according to daim1l or 2,

whi ch has a @ ﬂ%\ﬂ/uﬂé‘tté‘dofilﬁﬂém #ndo 30 g/10 minutes. 4. A resin

conposi tion corrpr in arts by mass of the bl ock copol yner
m xture as defined % %C%’gf’ﬁgfaﬁﬂ Y‘P%‘fn“‘sltthoaf’o@nﬁ&ﬁ-’lesnb‘ ﬁﬁsév%lfa%
IVJE‘.ZL ?1

styrene resi ing the reS| 03|t| n as defined
r[.{1,Elhea:l“a§hr| nka Igg &

Cl ai m 4. Pedih ‘€SFp PRI RO a%oo
et ned i n o s éshﬁého@{'&@@ | ied Qver T |Lm baving a

| east one heat-sShrinkable filmlayer usi'ng e resin co%gglt? n- as

defined in Chaiggpd aro%at’%}chS/BL:SCnyéﬂlgarﬁﬂ heats shrd n‘a%b!ms tilgas

defined in Claim6 put thereon. 9. A bottle havmg heat-shri nkabl e
mul ti-layer fddnhastreef idiedel, Nafh ahdRrihPWe tIRYBORne random

copolymer block comprising, as monomer units, from 55 to

95 mass% of a vinyl aromatic hydrocarbon and from 5 to 45

mass%¥ of a conjugated diene.

3. The block copelymer mixture according to Claim 1

or 2, which has a melt flow rate of from 2 to 30 g/i0

minutes.

4. A resin composition comprising 100 parts by mass of
the block copolymer mixture as defined in Claim 3 and
fxom 5 to 100 parts by mass of a styrene resin.

5. A film using the resin composition as defined in
Claim 4.

6. A heat-shrinkable film using the resin composition as
defined in Claim 4.

7. A heat-shrinkable multi-layer film having at least
one heat-shrinkable film layer using the resin
composition as defined in Claim 4.

8. A bottle having a heat-shrinkable film as defined in
Claim 6 put thereon.

9. A bottle having a heat-shrinkable multi-layer film as

defined in Claim 7 put thereon.





